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(87) Abstract

Disclosed is a method enabling two similar printing units (D1, D2) to print sheetlike material in a printer. In case of failure of one

of the printing units (D1, D2) limited printing can be maintained .

(57) Zusammenfassung

10 1

Beschrieben wird ein Verfahren, bei dem in einem Drucker zwei gleichartige Druckwerke (D1, D2) blattfdrmiges Material bedrucken.
Bei Ausfall eines der Druckwerke (D1, D2) kann dennoch ein eingeschriankter Druckbetrieb aufrechterhalten werden.
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PRINTER OR COPIER WITH TWO PRINTING UNITS AND METHOD FOR
THE OPERATION OF SUCH AN APPARATUS

This i1nvention 1s directed to a printer or copier
and a method for the operation of such an apparatus, whereby
sheet -shaped material is individually successively supplied
via an 1nput section to a first electrographic printing unit
that prints an image on a sheet-shaped material, and whereby
the printed material is individually successgively output via

an output section.

Given a high-performance printer having only a
single printing unit, the individual printer components are
normally exactly matched to one another, so that a reliable
operating condition with high printing output is achieved.
In order to increase the printing output even farther,
structural modifications must be undertaken at these
components, this leading to a high development outlay and

raising the outage probability due to the redesign of the

individual components.

US 4,587,532 discloses a printer that has three
printing units that print single sheets in common or
alternation arranged above one another. The paper delivery
contains shunts in order to supply the single sheets to the

various printing units.

DE 34 22 942 Al discloses a printing system that
has two electrophotographic printing stations. Given
occurrence of a malfunction in one printing station, the
appertaining printing station is shut off, whereby the other

printing stations continues operating.

WO 91/13386 discloses a modularly constructed
printer means that contains two printing modules. The

printing modules can operate in simplex mode, whereby single
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sheets are supplied to both printing modules wvia shunts.
Further, a duplex mode is possible, whereby the single
sheets are first supplied to the one printing module for
printing with a first print image; subsequently, a further
print image can be applied with the second printing module.
The printing modules are designed as separate structural

units for installation 1n a single housing.

DE 34 07 847 Al discloses an image recording means
with multiple functions. Functions such as, for example,
high-speed recording, two-side recording and multiplex
recording are possible. The printer system contains two
printing units that are connectable to one another via a
paper guidance system. The paper guidance system also
enables the single sheets to be turned over, so that a

duplex mode with printing on both sides is possible.

US 4,972,236, further, discloses an image
generating system having a plurality of printing units that
are arranged vertically over one another in order to save
space. In one exemplary embodiment, the paper transports
for both printing units are connected to one another by a

connecting channel.

US 5,150,167 A discloses a printing system that
contains essentially identically constructed printing units.
Each of the printing units has a separate input section
allocated to it via which sheet material is supplied to the
respective printing unit. Given outage of one of the
printing units, for example given a paper jam within the
transfer printing zone of a printing unit, the second

printing unit must be served by the appertaining paper input
compartment. What 1is disadvantageous given this arrangement

is that two input compartments must be provided in order to
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maintain the operational readiness of the apparatus given the
outage of a printing unit. When, for example, the lower
printing unit goes down because of a paper jam and when the
appertaining input compartment in the upper printing unit is
empty, then the printer arrangement is entirely out of

service.

US 4,591,884 A and US 5,208,640 A disclose a
number of printing unit versions. However, a multi-
functional arrangement such that both a simplex operating
mode with high throughput as well as a duplex operating mode
wherein two printing units are employed and an emergency
mode given outage of one of the two printing units is [sic]

possible are |[sic] thereby not provided.

An object of an embodiment of the invention is to
specify a method for the operation of a printer or of a
copier that enables a high printing output or, respectively,

copier output and works dependably.

This object is inventively achieved by methods and

apparatus according to embodiments of the invention.

In one aspect of the present invention, there is
provided method for operating a printer or copier, whereby
sheet-shaped material is supplied individually in succession,
via an input section, to a first electrographic printing unit
that prints an image pattern onto a sheet-shaped material;
printed material is output individually in succession via an
output section; whereby sheet-shaped material is supplied via
the same input section to a second printing unit; the sheet-
shaped material printed by the second printing unit is output
via the output section; and whereby switching is carried out
between a) a simplex operating mode wherein a throughput of
sheet-shaped material that is enhanced compared to the

throughput given a single printing units is produced, in that
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sheet-shaped material 1s supplied in alternation to the two

printing units via a shunt in the input section; b) a duplex
operating mode wherein sheet-shaped material is supplied from
the input section and from the first printing unit, and the
material is supplied from a first transfer printing transport
path via a connecting channel to a second transfer printing
transport path of the second printing unit for printing a

backside of the material; and ¢) an emergency operating mode

wherelin, given a malfunctioning first printing unit or given a

malfunctioning second printing unit, the malfunctioning
printing unit is shut off and the shunt supplies sheet-shaped

material only to the non-malfunctioning printing unit.

There is also provided method for operating a
printer or copier, whereby sheet-shaped material is
individually supplied via an input section in succession to
a first electrographic printing unit that prints an image
pattern on a sheet-shaped material, the printed material is
individually successively output via an output section, the
sheet -shaped material printed by a second printing unit is
output via the same output section, comprising: a) a first
simplex operating mode with increased throughput of sheet-
shaped material wherein sheet-shaped material for printing
18 supplied in alternation to the two printing, and b) a
first duplex operating mode wherein sheet-shaped material
that was printed on one side by one of the two printing
units 1s resupplied to the same printing unit for printing a

back side.

A further aspect of the invention provides printer
or copiler having a first electrographic printing unit that
prints an image pattern onto a sheet-shaped material to
which sheet-shaped material is individually successively
supplied via an input section, an output section via which

printed material is individually output in succession, a
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second printing unit from which printed sheet-shaped
material is output via the same output section, that can be
switched between a) a first simplex operating mode with
increased throughput of sheet-shaped material wherein sheet-
shaped material for printing is supplied to the two printing
units in alternation, and b) a first duplex operating mode
wherein the sheet-shaped material that was printed on one
side by one of the two printing units is resupplied to the

same printing unit for printing a back sgide.

According to one embodiment of the invention, two
esgsentially identically constructed printing units are
employed. The components for these printing units, for
example the electronic drive, the developing units, the
toner delivery and elimination mechanisms, etc., can be
retained nearly unmodified. Viewed in and of itself, each
printing unit thus has an extremely high operating
dependability. Both printing units use a common input
section via which the sheet-shaped material is supplied.
Likewlise, both printing units share an output section for
discharging the printed, sheet-shaped material. As a result
thereof, the new apparatus is very compactly constructed and
can be manufactured with little outlay. The printing output

1s noticeably increased due to the two printing units.

Given a malfunctioning first printing unit or
given a malfunctioning second printing unit, the
malfunctioning printing unit is shut off according to the
invention, whereby the first shunt then supplies sheet-
shaped material only to the non-malfunctioning printing

unit. Printing operations can thus still be maintained with

the
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assistance of the non-malfunctioning printing unit, so that printing jobs can be
processed until the repair service arrives.

In what is referred to as simplex mode, wherein sheet-shaped matertal 1s
supplied to the mput section with double the transier pritding speed given undisturbed
operation, the delivery given a malfunctioning printing unif can only ensue at half
speed compared 10 normal operation. Nonetheless, a considerable advantage 1s
established in this version of the invention since the user of the pnuling system can
continue to work with reduced performance.

In duplex mode, wherein both sides of the single sheets are printed, work
can also continue ta be carried aut given outage of one printing unit. The conveying

nath in the printer is then set sach thay the undisturbed printing unit first prints one

side, the single sheeats are then turmed over and resupplied to the same prinfing unit 1n
order to print the second side.

A redundant operation can thus be built up by emplaying two printing
units in a single printer system or copier system. As a result of this redundancy mode,
the down probability of the entire printer system or copier system is subsiantially
reduced. According to the rules of stochastics, the function probability in redundant
systems wherein at least one of the two printing units 1s fully functional -- regardless
of which -- is defined as follows:

Pred. =Pl x (1-P2Yx 2+ Pl x P2,
wherein Pred. is the fimction probability of the overall printer system or copier
system, P1 is the function probability of the first printing unit and P2 is the function
prabability of the second printing unit.

When one assumes a function probability of, for example, 90% for each
printing unit, then the function probability for a redundantly limited operation rises to
99% aceording to this equation. As mentioned, the printing cutpul is in fact reduced
given outage of a printing unit, but the complete outage cof the printer sysiem or
copier system is avoided with extremely high probability, which means a high

dependability for the user for the implementation of his jobs.

02269811 1999-04-22
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One embodiment of the invention provides that the input section contains

a shunt that supphes sheet-shaped material either (o the first transfer printing transport

path ot to the second transfer printing transport path. In this emboediment, the
operating mode of simplex printing is realized with one ¢olot, 1.¢. supplied shoet-

5  shaped material, for exampie single sheets of paper, are printed on one side by the {itst
printing unit or by the second printing unif. In one development, the shunt conducts
sheet-shaped material to the first transfer printing transport path and the second
trans{cr printing transfer path i alternation. Sinee cach printing unit prints the sheet-
shaped material with the same transfer printing speed and two printing units are

10 arranged in parallel, the printing output in the apparatus 1s douhled overall.
Accordingly, single sheete can be supplied and in tum discharged with double the
printing speed.

Another exemplary embodirment provides that the first transf{er prinling
transport path and the second transfer printing transfur path are conneeted by a

15  commecting channe! through which sheet-shaped imaterial can be conveyed iix cne or in
both conveying directions. As a result of these measures, printed malerial can be
supplied from the first printing unit to the second printing unit as well as from the
second printing unit to the first printing unit in order to print it. The connecting
chanme! thus results i the creation of a return that connects the wo printing unifs to

20  one another, as a result whereof many-faceted printing processes are enabled.

A further embodiment praovides that the sheet-shaped material is tumed
over during transport from the first (ransfer printing transpert path to the second
transfer printing transpotf path. In this way, each printing unit can print the front side
and, too, the back side of a single sheet. When developing stations with different

25  colors are employed for the two printing units, then two image patlerns wirh two
different colors can be printed on each side of the single sheel, i.e. what s referred 10
as & two-color duplex mode, also called duplex color spot mode, cun be realized.

Despite technica) improvements at the printing units, damage and outage

can never he compleiely precluded since these are in part caused by incorrect

02269811 1999-04-22
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applications or operating errars. In order to then shorten the down times of a such a
printing system, various device manufacturers for high-performance printers and
copiers maintain a very quickly reacting service department with on-call serviee. The
outlay for this service department is very high. In the present invention, it 1s then
possible to considersbly reduce the overall failure probability of the operation of such
APPAarails.
Exemplary embodiments of the invention are explained below with
referenice to the drawing. Shown therein are:
Figure 1  the schematic structure of a high-performance printer wherein the
invention i8 realized;
Figure 2  the operating mode of simplex printing with the lower printing unit, shown
schematically;
Figure 3  the operating mode of simplex printing with the upper printing unit, shown
schematically;
Figure 4 the operating mode of aliernating simplex printing;
Figure 5§ ihe operating mode of duplex printing;
Figure 6 the operating mode of two-color simplex printing; and
Figure 7  the operating mode of two-color duplex printimg, shown schematically.
Figure 1 shows a high-performance printer 10 that serves for fast printing
of single sheets of paper. The high-performance printer 16 contains a first, lower
printing unit D1 as well as a second, upper printing unit D2, Both printing umts D1,
D2 work according to the known electrographic process with the same anster
printing speed. The pninting umits D1, D2 are followed by fixing devices that are
schernatically indicated in Figure 1 by two roller pairs 12, 14. A paper input 16 1s
connected to the high-performance printer 10, said paper input 16 containing a
plurality of reservoirs 18 through 24 with single sheets as well as an external paper
input channel 26 via which single sheets can be supplied from the outside. Single
sheets are supplied to an input section 28 via a transpon channel. At the output side, a

naper output 30 that contains a plurality of output cantainers 32 through 36 is

CA 02269811 1999-04-22
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connected to the high-performance printer 10. Further, two output channels 38, 40 vid
which single sheets can be output to farther-processing stations are provided, The
high-performance prinicr 10 outputs the prinied single sheets via the output section
42.

Transport paths for the transport of the single sheets ure arranged in the
inside of the high-performaance printer 1, various operating mades of the high-
nerformance printer being realized therewith. The printing units D1, D2 have
respective transport paths 44, 46 allocated to them that are respectively set such by
drives that the supplied single shests have their transier prinfing speed at the printing
anits D1, D2. The two transfer printing transpaort paths 44, 46 are connccted Lo one
another via a connecting channel 48, The transport path around the first printing unit
D1 is augmented to form a ring by a (eeder channel 50 via which single sheets can
also be snpplied from the input section 28 o the second transfer printing transport
path 46. The transport path {or the second printing unit D2 is augmented Lo form 2
ring in a similar way a discharge channel 52 via wh ich the single sheets printed by the

printing unit D1 can be supplied to the output section 42,
A first shunt W1 that makes it possible that single sheets from the input

section 28 arc optionally supplied to the first transler prinfing path 44 or 1o the feeder
channel 50 is arranged between the input section 28, the first fransfer printing
transport path 44 and the feeder channel 50. A further version is comprised therein
that single sheets transported on the feeder charmel 50 in the direction of the shunt W1
can be supplied 1o the first transfer printing transport path 44.

Further, a second shunt W2 and a third shunt W3 are arranged at the ends
of the counecting channel 48 and respectively connect the adjoining transport paths
44, 48, 52 or, respectively, 46, 48, 50. A fourth shunt W4 13 lncated it the proximity
of the output section 42 and connects the adjoining transport paths. The paper ontput
10 eontains a fifth shunt W5 that works as turmover means. Further, an ejection

means 54 should also be pointed out, reject single sheets bemng supplied thereto via &
shunt Wé

02269811 1999-04-22
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Various operating modes of the high-performance printer 10 can be
realized by the arrangement described in Figure 1. The various operating modes are
schematically shown in the following Figures 2 through 7. The respeclive COnveying
of the single sheets is illustrated on the basis of arrows.

Figure 2 schematically shows simplex printing with only one prinfing unit.
Only one side of a single sheet is printed in this simplex printing. The single sheet
proceeds via the input section 28 and the correspondingly swiiched shunt W1 along
the arrow P1 to the first transfer printing transport path 44 and is printed at tho
printing unit D1. Subsequently, the single sheet is output (arrow P3) into the paper
output 30 along the discharge chamnel 52 (arrow P2} via the output section 42.

Figure 3 shows the simplex printing with the upper, second printing unit
D2. The transport of the single sheet ensues via the feeder chaanel 50 (arrow P4), the
second transfer printing transport path (arrow P3) to the paper output 30 (arrow P6).

Given alternating simplex printing with enhanced priniing output, single
sheets are supplied to via the input section 28 with at least double the transfer printing
speed of the printing units D1, D3. Figure 4 schematicaily shows the transport of the
single sheets. The shunt W1 supplics single shoets to the feeder channel] 50 ar,
respectively, the first transfer printing transport path (arrows P7, P8) in alternation,
While being transported 1o the printing units D1, D2, the single sheets are decelerated
io transfer printing speed, are respectively printed on the front side thereat and are
subsequently further-conveyed to the shunt W4. During this further-conveying
according to the arrows P3, P10, the single sheets are accelerated 1o at least double the
transter printing speed, so that they are oniput at the common output section via the
shunt W4 spaced from one another and can be successively further-conveyed in the
paper ouiput 30 according to the arrow P11 with at least double the transfer printing
speed.

In what is referred to as the operating mode of "alternating simplex
printing", thus, it is inventively provided that, in the paper input 16, the single sheets
in the input section 28 are supplied to the printing units D1, D2 with at least double

02269811 1999-04-22
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the transfer printing speed. In the paper output 30 as well, the single sheets ara
likewise further-conveyed and deposited with at least double the speed, As aresult of
this measure, the single shesis arrive at the comumon input section 28 and at the
common output section 42 without the possibility of a collision of single sheets and,
accordingly, a paper jam occurring. Preferably, the transport paths for the single
sheets supplied to the first printing unit D1 and the single sheets supplied to the
second printing unit D2 are symmelricully designed or are at least of equal length, so
that the single sheets on both conveying paths can be decelerated and acceleratad with
the same speed profile. As a resulf thereo!, it is possible to construct the drives and
mechanisms required for the ransport identically. Further, it is possible to employ
denfical controls,

Figure 5 schematically shows the duplex printing mode wherein the single
sheets are printed on both sides. The single sheets supplied to the nput section 28 are
supplied to the first transfer printing transport path 44 (arrow P13) by the first shunt
W1. Alfier being printed by the printing unit D1, the respective singie sheet is

conveyed out a turnover disiance via the shunt W2 according to the arrow P14. This

turnover distance 1s a part of the discharpe channel 52. Subsequently, the conveying

direction is reversed according te arrow P15, and the shunt W2 then conducts the

single sheet into the connecting channel 48 according to the arrow P16. The single

sineet 18 then steered (o the second transfer printing transport path 46 by the shunt W2

in the direction of the arrow P17. The as yet unprinted backside of the single sheet is
thus supplied 1o the printing unit D2 for printing. Subsequently, the single sheets are
supplied according to the arrow P& 1o the shunt W4 and are transported into the

paper output 30 along the arrow P19. Since the single sheet is transparied wiih its

into the compartments 32 through 36. The shunt W3 serves this purpose. The single
sheet 18 first conducted for a predetermined turnover distance in the direction of the
arrow P20 by the shunt W5, The conveying direction is then reversed according to

the arrow P21, and the shunt W35 canveys the single sheet in the direction of the arrow

02269811 1999-04-22
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P22, whereupon it is deposited in the deposit compartments 32 tlirough 36 with the
proper side up.

As can be seen, the shunt W2 acts as turnover means in order to supply the
backside of the single sheet to the printing unit D2. Alternatively, the shunt W3 can
also be utilized for turning over. The sin gle sheet leaving the printing unit D1 is then
conducted in the direction of the shunt W1 via the shunt W2, the cannecting chanmel
48 of the shunt W3 and then along the feeder channel 50 for a short turnover distance.
Subsequently, the conveying direction is reversed and the shunt W3 condusts the
stngle sheet in the direction of the printing unit D2 with its backside facing up.

Figure 6 schematically shows a further operating mode, the two-color
simplex printing, wherein the front side of a single sheet is prnted with two image
patterns of different color. The two printing units D1, D2 print image patterns of
diflerent color. In said operating mode of two-color simplex printing, the single sheet
is supplied to the printing unit D! (arrow P25) via the shunt W1, subsequently, the
singie sheet is supplied via the shunt W2 to the connecting channel 48 without obeing
turmed over and is then supplied to the printing unit D2 via the shunt W3 (arrows P26,
P27). The printing unit D2 prints the front side with a color different from the color
of the priniing unit D1. Subsequently, the single sheet is output to the paper output 30
via the shunt W4 {arrow P28).

Figure 7 schematically shows ths conveying path of a sinpla sheet in the
operating mode of two-color duplex printing wherein the front side and the backside
of a single sheet are printed with image patterns of di ferent color. A precondition
therefor is that the printing units D1 and D2 print differently colored print images.

For two-color printing of the front side, one proceeds as in the operating mode of two-
color sumplex printing according to Figure 6. The arrows P25, P26, P27 and P28
ilustrate the conveying path. Subsequently, the single sheet is resupplied to the
prmting unit D1, The arrows P29 through P36 illustrate the conveying path of the
smgle sheet for printing the backside. So that this backside is supplied io the printing

unit D1, the single sheet must be tumed over on the conveying path between the

02269811 1999-04-22
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printing unit D2 and the printing unit D1. This tmming can ensue, for example, at the
shunt W4, the shunt W2 or at the shunt W3,

In a preferred exemplary embodiment of the invention, the turning ensues
with the assisiance of the shunt W4, i.e. the single sheet is first tran sported in the

5  direction of the shunt W35 for a short tumover distance, the conveying direction is then

reversed, and the single sheet is further conveyed in the direction of the shuni W2,
After transport into the paper output 30 according to the arrow P36, a further turing
cnsues with the shunt W5 and the side-proper deposit of the single sheet printed
double-sided with respect to the two color images subsequently ensues,

10 An alternative transport of the single sheet through the high-performance
printer 10 for realizing the operating mode of two-color duplex printing can ensue in
the following way. First, the single sheet is supplied from the input section 28 via the
shunt W1 to the printing unit D1, its front side is printed and, subsequently, il is
conducted via the shunts W2 and W3 for tum-over in the direction of a shynt W1 for a

15  short distance. After passing the shunt W3, the conveying direction is modified in the
direction of the printing unit D2, and the single sheet is conveyed on the transfer
printing transport path 46. The shunt W3 thus serves as turm-over station. At the
printing unit D2, accordingly, the backside of the single sheet is printed.
Subsequently, the single sheel is resupplied to the first printing unit D1 via the shunts

20 W4, W2, W3 and W1 in order to now print the backside. The single sheet must be
turned over for this purpose. This ensues at the shunt W4, whereby it is briefly
conveyed in the direction of the shunt WS, the conveying direction is reversed and it
1s conveyed in the direction of the shunt W2 in its tumed-over condition. Afer
printing the backside of the single sheet in the printing unit D1, the single sheet is

25  supphed via the shunts W2 and W3 to the printing unit D2, whereby it is turned over.
The frant side is now printad by the printing unit D2. Subsequently, the single shest
is conducted to the deposit compartments 32 through 36 via the shunt W4. Since it
now proceeds into the deposit 30 attitutendly correct, i.e. with the 1op side up, it need

not be turned over again by the shunt WS5.

CA 02269811 1999-04-22
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AS already mentioned above, a limited printing operation can be

maintained with the high-performance printer 10 even given failure of a printing unit
D1 or D2. In the operating mode of simplex printing (Figure 2), the shunt W1 can be
set such, for example, given outage of the printing unit D2, that it supplies single

5  sheets only io the printing unit D1. The printing unit D2 is turned off and the second
transfer printing transport path 46 is not used. The single sheets printed by the
printing unit D1 are output to the paper autput 30 via the shunt [sic] W2 and W4. In
this operating condition, the high-performarce prinier 10 works only with half the
conveying speed of the single sheets compared to non-malfunctioning operation.

10 If' the first printing unit D! fails in the operating mode of simplex printing,
this is then shut off. The shunts W1 and W3 then conduct the single sheets via the
feeder channel 50 and the second transfer priniing transport path 46 (o the second
printing urnt D2, Subsequently, the printed single sheets are cuiput to the paper
output 30 via the shunt W4.

15 A limitled duplex printing mode can also be maintained in the operating
maode of duplex printing with printing an ffont side and backside of the single sheets
given failure of a printing unit D1 or D2. When, for example given a duplex mode
(see Figure 3), the upper, second printing unii D2 fails, then this is shut off. The
single sheets cantinue to be supplied o the printing unit D1 via the shunt W1.

20  Subsequently, the single sheets are conveyed in the direction of the fourth shunt W4
(arrow P14) via the second shunt W2, Afler passing the second shunt W2, the
conveying direction (arrow P15) is reversed, and the single sheets are resupplied to
the first printing unit D1 via the third shunt W3 and the first shunt W1. Due to the
turn-over event by the reversal of conveying direction at the shunt W2, the backside is

25  now printed by the first printing unit D1. Subsequently, the sheet-shape materal is in
turn output via the second shunt W2 and the fourth shunt W4.

When the first printing unit D1 malfunctions and the second printing unit
D2 1s still fully functional, then a duplex mode can nonetheless be maintained with the

second printing unit D2 via the conveyving paths 46, 52 and 48, The single sheets are

CA 02269811 1999-04-22
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supplied to the second printing unit D2 via the shunts W1 and W3. The printed single
sheets are conducted for a shori distance in the direction of the shunt W3 via the shunt

W4, The conveying direction is reversed and the respective single sheet is conducted
in the direction of the shunt W2. Due to the reversal of conveying direction at the

5 shunt W4, the single sheet is turned over. Subsgequently, the single sheet is resupplied
to the printing unit 12 via the connecting channe! 48 and the shunt W3 and the
backside is now printed. Subsequently, the single shect prinied on both sides 1s output
via the shunt W4 and is tumed over as necded gl the shunt W5 and subsequenly
deposited in one of the output confainers 32 through 36.

L0 Due to the disclosed redundancy operation given one malfunctioning and
one fully functional printing unit, the function probahility for the operation of the
averall high-performance is enhanced. In practice, the user of the high-performance
nrinter can continue to process his job despite 2 malfunctioning printing unit until the
repair service that has been called has again brought both printing units wto a

15 functional condition.

02269811 1999-04-22
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CLAIMS:
1. Method for operating a printer or copier,

whereby sheet-shaped material is supplied
individually in succession, via an input section, to a first
5 electrographic printing unit (D1l) that prints an image

pattern onto a sheet-shaped material;

printed material is output individually in

succession via an output section (42);

whereby sheet-shaped material is supplied via the

10 same 1input section (28) to a second printing unit (D2);

the sheet-shaped material printed by the second

printing unit (D2) is output via the output section (42);
and whereby switching is carried out between

a) a simplex operating mode wherein a throughput

15 of sheet-shaped material that is enhanced compared to the
throughput given a single printing unit is produced, in that
sheet -shaped material is supplied in alternation to the two

printing units (Dl, D2) wvia a shunt (W1l) in the input

gsection (28) ;

20 b) a duplex operating mode wherein sheet-shaped
material i1s supplied from the input section (28) and from
the first printing unit (D1), and the material is supplied
from a first transfer printing transport path (44) via a
connecting channel (48) to a second transfer printing

25 transport path (46) of the second printing unit (D2) for

printing a backside of the material; and

c) an emergency operating mode wherein, given a
malfunctioning first printing unit (D1l) or given a

malfunctioning second printing unit (D2), the'malfunctioning
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printing unit (D1, D2) is shut off and the shunt (W1)
supplies sheet-shaped material only to the

non-malfunctioning printing unit (D1, D2).

2. Method according to claim 1, characterized in

.that, in the simplex mode with enhanced throughput, sheet-

shaped material is supplied to the first printing unit (D1)
only via the first transfer printing transport path (44) and
the sheet-shaped material is supplied to the second printing

unit (D2) only via the second transfer printing transport

path (46).

3. Method according to one of the claims 1 or 2,
characterized in that, in a condition with a malfunctioning
printing unit (D1, D2), the sheet-shaped material is
supplied with a conveying speed that is only half compared

to normal operation.

4, Method according to one of the claims 1 or 3,
characterized in that the first transfer printing transport
path (44) of the first printing unit (D1) and the second
transfer printing transport path (46) of the second printing
unit (D2) are each respectively supplemented to form a ring
by the connecting channel (48) as well as by a respective

further channel (50, 52).

5. Method according to claim 4, characterized in that
sheet-shaped material is conveyed through the connecting
channel (48) to one or both of the first and second transfer

printing transport paths.

6. Method according to one of the claims 1 through 5,
characterized in that the sheet-shaped material is turned

over at an end of the connecting channel (48).
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7. Method according to claim 6, characterized 1in
that, given transport from the first transfer printing
transport path (44) to the second transfer printing

transport path (46), the sheet-shaped material is turned

over by a turn-over means.

8. Method according to claim 7, characterized in that
the turn-over means contains a further shunt (W2, W3, W4);
in that the sheet-shaped material, for being turned over, 1is
first conveyed past the further shunt (W2, W3, W4) on a
first conveying path in a conveying direction in a turn-over
gsection; in that, subsequently, the conveying direction is
reversed; and in that the further shunt (W2, W3, W4) conveys
the sheet—shaped material to a second conveying path in an

other conveying direction.

9. Method according to one of the claims 1 through 8,
characterized in that, 1in duplex printing mode, the sheet-
shaped material is first supplied to the first transfer
printing transport path (44) and is then supplied to the
second transfer printing transport path (46); in that the
sheet -shaped material printed by the second printing unit
(D2) 1s resupplied to the first transfer printing transport
path (44) while being turned over; and in that, finally, the
sheet-shaped material i1s supplied to the second transfer
printing transport path (46) without being turned over and

18 then output.

10. Method according to one of the claims 1 through 9,
characterized 1n that the first transfer printing transport
path (44), the connecting channel (48) and a feeder channel
(50) form a closed transport path, whereby the feeder
channel can transport sheet-shaped material in both
directions and supplies sheet-shaped material to the second

transfer printing transport path (46).
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11. Method according to one of the claims 1

through 10, characterized 1in that the second transfer
printing transport path (46), the connecting channel (48)
and a discharge channel (52) for sheet-shaped material form
a closed transport path, whereby the discharge channel (52)
can convey sheet-shaped material i1n both directions and

connects the first transfer printing transport path to the

output section.

12. Method according to one of the claims 1 through
11, characterized in that a turn-over means that turns the
sheet-shaped material over before being deposited is
arranged following the output section (42) as viewed in

conveyling direction of the sheet-shaped material.

13. Method according to one of the claims 1 through 7,
characterized in that, in addition to the shunt (W1)
arranged following the input section (28), a second shunt
(W2) is arranged at a junction between the first transfer
printing transport path (44) and the connecting channel (48)
and a discharge channel (52); in that a third shunt (W3) is
arranged at a junction between the connecting channel (48),
the second transfer printing transport path (46) and a
feeder channel (50); and in that a fourth shunt (W4) is
arranged at a junction between the second transfer printing

transport path (46) and the discharge channel (52).
14, Method for operating a printer or copier,

whereby sheet-shaped material is individually
supplied via an input section (28) in succession to a first
electrographic printing unit (D1l) that prints an image

pattern on a sheet-shaped material,

printed material is individually successively

output via an output section (42),
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the sheet-shaped material printed by a second

printing unit (D2) 1s output via the same output section

(42) ,
comprising:

a) a first simplex operating mode with increased
throughput of sheet-shaped material wherein sheet-shaped

material for printing is supplied in alternation to the two

printing units (D1, D2), and

b) a first duplex operating mode wherein sheet-
shaped material that was printed on one side by one of the
Ewo printing units (D1, D2) is resupplied to the same

printing unit (D1, D2) for printing a back side.

15. Method according to claim 14, whereby sheet-shaped
material is supplied to the second printing unit (D2) via

the same input section as the first printing unit (D1).

16. Method according to claim 15, whereby the sheet-
shaped material is supplied to the two printing units

(D1, D2) via a shunt (W1l) in the input section (28).

17. Method according to one of the claims 14

through 16, comprising a second duplex operating mode
wherein sheet-shaped material from the input section (28) is
supplied to a first transfer printing transport path (44) of
the first printing unit (D1), and the material from the
first transfer printing transport path (44) is supplied via
a connecting channel (48) to a second transfer printing
transport path (46) of the second printing unit (D2) for

printing the back side of the material.

18. Method according to claim 17, whereby the first
duplex operating mode is implemented given a malfunction of

a printing unit (D1, D2), whereby sheet-shaped material is
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printed only by the non-malfunctioning printing unit

(D1, D2).

19. Method according to one of the claims 14
through 18, comprising a second simplex operating mode
implemented given failure of a printing unit (D1, D2),
whereby the sheet-shaped material is printed only by the

other of the two printing units (D1, D2) and only on one

side.

20. Method according to one of the claims 14

through 19, whereby, in the first duplex operating mode for
the second printing unit (D2), the sheet-shaped material is
transported via a discharge channel (52) for renewed
printing, sheet-shaped material being transported from the
first printing unit (Dl1l) to the output section (42)

thereover in the first, fast simplex operating mode.

21. Method according to one of the claims 17 and 18,
comprising a third duplex operating mode wherein the sheet-
shaped material is supplied from the input section (28) to
the first printing unit (Dl1l), is printed in a first color on
one side therein and is supplied via the connecting channel
(48) to the second printing unit (D2) for printing the one
side with a second color, is subsequently turned over and
resupplied to the first printing unit (D1) for printing a
back side in the first color and, finally, is resupplied
without being turned over to the second printing unit (D2)

for printing the back side with the second color.

22. Method according to one of the claims 17, 18, and
21, whereby the return of the sheet-shaped material from the
second printing unit (D2) in one of the duplex operating
modes ensues via a discharge channel (52) wvia which sheet-
shaped material is supplied to the output section in the

fast simplex operating mode while bypassing the second
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transfer printing transport path (46) of the second printing

unit (D2).

23. Method according to claim 22, whereby the sheet-

shaped material in the discharge channel (52) is transported
in a first direction (P29) in a duplex operating mode of the
second printing unit (D2) and i1s transported in a direction

(P10) opposite thereto in the fast simplex operating mode.

24 . Method according to one of the claims 14 through
16, whereby, in the first simplex operating mode, sheet-
shaped material 1s supplied to the first printing unit (D1)
only via a first transfer printing transport path (44) and
18 supplied to the second printing unit (D2) only via

separate, second transfer printing transport path (46).

25. Method according to claim 24, whereby the sheet-
shaped material 1s turned over by a turnover means during
transport from the first transfer printing transport path
(44) to the second transfer printing transport path (46) or

vice versa.

26. Method according to claim 25, whereby one or two
turnover means are provided at one or at both ends of a
connecting channel (48) between the first transfer printing
transport path (44) and the second transfer printing

transport path (46).

27. Method according to one of the claims 14 through
26, whereby sheet-shaped material coming from the first or
from the second printing unit (D1, D2) is output spaced from

one another at the output section (42).

28. Method according to claim 27, whereby the sheet-

shaped material coming from the first or from the second
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printing unit (D1, D2) is output in alternation at the

output section (42).

29. Method according to claim 14, whereby a first
transfer printing transport path (44) of the first printing
5 wunit (D1l) and a second transfer printing transport path (46)
of the second printing unit (D2) are connected via a
connecting channel (48) through which sheet-shaped material

1s conveyed to one or both of the first and second transfer

printing transport paths.
10 30. Printer or copier having

a first electrographic printing unit (D1l) that
prints an image pattern onto a sheet-shaped material to
which sheet-shaped material is individually successively

supplied via an input section (28),

15 an output section (42) via which printed material

1s individually output in succession,

a second printing unit (D2) from which printed
sheet-shaped material is output via the same output

section (42),

20 that can be switched between

a) a first simplex operating mode with increased

throughput of sheet-shaped material wherein sheet -shaped

material for printing is supplied to the two printing units

(D1, D2) in alternation, and

25 b) a first duplex operating mode wherein the
sheet-shaped material that was printed on one side by one of

the two printing units (D1, D2) is resupplied to the same

printing unit (D1, D2) for printing a back side.

31. Printer or copier according to claim 30, whereby
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- a first transfer printing transport path (44) is

provided for the first printing unit (D1),

- a separate, second transfer printing transport

path (46) is provided for the second printing unit (D2), and

- a discharge channel (52) is provided wvia which
sheet -shaped material that was printed by the first printing
unit (D1) can be supplied to the output section (42) in the
first simplex operating mode and, in the first duplex
operating mode, sheet-shaped material that was printed on
one side by the second printing unit (D2) can be resupplied

thereto for printing the back side.

32. Printer according to claim 31, whereby the sheet-
shaped material in the discharge channel (52) can be
transported 1in two opposite directions (P10, P29) dependent

on the existing operating mode.

33. Printer according to one of the claims 31 or 32,
whereby the two transfer printing transport paths (44, 46)
are connected via a connecting channel (48) wvia which sheet-
shaped material that was printed on one side by the first
printing unit (Dl) in the first transfer printing transfer
path (44) in a second duplex operating mode is supplied to
the second transfer printing transport path (46) of the
second printing unit (D2) for printing the back side of the

material.

34. Printer according to ohe of the claims 30

through 32, whereby the first transfer printing transport
path (44) of the first printing unit (D1) and the second
transfer printing transport path (46) of the second printing
unit (D2) are connected via a connecting channel through
which sheet-shaped material can be conveyed to both the

first and second transfer printing transport paths.
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