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type of printing operation performed and sends the corresponding billing signal to the customer interface.
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ABSTRACT OF THE DISCLOSURE

A method for enabling a printing machine having a customer billing interface
to bill the customer for different types of printing operations performed includes
‘programming variable -rates: for -printing operations into the: printing machine. With
receipt of a machine enable signal from the customer billing interface, the printing.
operation is initiated. The printing machine determines the type of printing Operation-
performed and sends the corresponding billing signal to the customer interface.
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PATENT APPLICATION
Attorney Docket No. D/99611Q

METHOD AND APPARATUS FOR CHARGING FOR PRINTING OPERATIONS ON
AN ELECTROPHOTOGRAPHIC PRINTING MACHINE

FIELD OF THE INVENTION
This invention relates to electrophotographic printing machine billing systems,
and more particularly relates to a programmable billing system for self-service

electrophotographic printing machines.

BACKGROUND OF THE INVENTION

Many establishments now provide self-service copy machines, printers, or
multifunctional devices, which are operated either on a coin or card basis.
Commonly, the coin or card interface physically attaches to the machine via an
interface port. The combination of the port and the interface device provides a
means of controlling machine operation and a means for counting coples generated.
The interface device (e.g. coin-operated machine or debit card reader) controls the
processing of copy or print jobs by enabling or disabling a “machine enable” signal.
When this signal is enabled, the system allows the marking of jobs.

When a sheet is marked (copied or printed), the system emits a “sheet fed’
pulse to the interface device. When no credits remain, the interface device turns off
the “machine enable” signal. Upon the disabling of this signal, the system stops the
marking of the job. When more credits are provided, the foreign interface device
turns on the “machine enable” signal that causes the system to resume the marking
of the job.

However, as copiers, printers, and multi-functional machines have evolvedq,
their functionality and available features have increased. These machines provide
both simplex and duplex copies, various types of finishing (e.g. stitching, binding,
hole-punching, etc.), and variable sheet size capabilities. Unfortunately, the
standard interface is not configured with variable charge rates for simplex and
duplex copying or printing operations. For the purposes of this disclosure, simplex

refers to marking on one side of a sheet only; duplex refers to marking on both sides
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of a sheet. Although previous systems have provided fixed billing for each sheet
side imaged to capture additional charges for duplex printing, these systems do not
provide the capability for variable rate billing for printing operations. Variable rate
billing would allow the system operator to maintain profitability levels as system
costs change and avoid overcharge to the customer.

The following disclosures may be relevant to various aspects of the present
invention and may be briefly summarized as follows:

U.S. Pat. No. 4,133,420 to McManus discloses a coin actuated device for
operating a copy machine. The device couples to a conventional electrostatic or
bond copy machine and provides both coin actuated or bypass operation. The
circuitry of the control device includes a power control relay which provides power 1o
a receptacle plug connected to the copy machine, a variable time delay circuit to
allow warm-up time between coin actuation and print actuation, and a variable print
process timing circuit to allow for process print time prior to shut down of the device.

U.S. Pat. No. 4,519,088 to Rademacher, et al. discloses a usage control
system for copiers. The control system connects to the copier through an existing
accounting system connection. The copier initiates operation when it receives a
signal from a check-operated device, such as a coin box or magnetic card reader.
The copier supplies a signal to increment the counter in the accounting system
when the operation has progressed. After a delay to permit completion of the copy
cycle, the operate signal is reset, and the copier is disabled.

U.S. Pat. No. 5,016,059 to Smeiman discloses a remote control system for
providing accurate copy count and control in the operation of self-service photocopy
machines. The system includes a remotely located transmitter, which sends digital
signals to enable or disable a self-serve photocopy machine. A receiver mountea
on the -photocopy machine controls a digital display indicating the number of
photocopies being made. A user- operated switch on the receiver lets a user
disable the copy machine when copying is complete. The photocopy machine is

then enabled by a reset signal sent from the remote transmitter, which also clears

the digital display.
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U.S. Pat. No. 5,172,398 to Simons discloses a device for recording charges
for copies made on a copy machine by way of two or more accounting means
connected by the device to the copy machine via a plurality of connection points.
Each connection point is connected separately to a different accounting means ana

control means, which selectively activates one of the accounting means for

- recording charges.

U.S. Pat. No. 5.956,557 to Kato et al. discloses an image forming apparatus
such as a coin-operated copy machine, which has an upper limit to the number of
copies which are authorized to be made and which permits both simplex and duplex
operation. The apparatus includes an intermediate tray, which temporarily stores
sheets copied on their first side and is empty at the end of a copy cycle despite the
image forming apparatus being fed more double-sided originals to copy than are
authorized to be copied. The apparatus compares the upper limit value of the
number of copies authorized to be made to the number of single-sided copies
already made in the a current copy cycle and begins copying the second side of the
originals onto sheets from the intermediate tray when the upper limit value equals a

constant K plus twice the number of images formed.

SUMMARY OF THE INVENTION

Briefly stated, and in accordance with one aspect of the present invention,
there is provided a method of billing a customer for printing operations performed by
a printing system. The method inciudes programming a printing machine with billing
rates for different types of printing operations, receiving an enable signal from a
customer interface, and feeding a sheet to the printing machine. After determining
whether a sheet is blank, printed on one side only, or printed on both sides, sending
a billing signal, corresponding to the billing rate for the operation performed, for

each sheet marked to the customer interface.
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In accordance with another aspect of the present invention, there is
provided a method of enabling a self-service printing machine having an external
customer interface device to bill for printing jobs with various types of printing
operations comprising the steps of:

programming different billing rates in the printing machine with the
billing rates being a function of the printing operation;

receiving an enable signal from the external customer interface
device, indicating customer credits therein;

controlling the printing of sheets fed to the printing machine,
comprising:

feeding a sheet to the printing machine;

printing information on said sheet or leaving said sheet blank;

determining if said sheet is one of blank, printed on one side, and
printed on two sides to identify a type of printing operation;

sending a signal to the external customer interface device
corresponding to the billing rate amount programmed for said identified printing
operation performed on said sheet;

deducting said billing rate amount from said customer credits
contained within the external customer interface device;

determining whether customer credits remain in the external
customer interface device after deducting said billing rate amount from said
customer credits;

disabling the printing machine if no customer credits remain within
the external customer interface device; and

sending an enable signal, after each said sheet is printed, from the
external customer interface device to the printing machine if credits remain within
the external customer interface device; and

repeating said controlling step until printing is terminated.

3a
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BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other features of the instant invention will be apparent and
easily understood from a further reading of the specification, claims, and by
reference to the accompanying drawings in which:

FIG. 1 is a schematic elevational view of a typical electrophotographic printing
machine utilizing the billing system of the present invention.

FIG. 2 is a perspective view of a typical electrophotographic printing machine
utilizing the billing system of the present invention.

FIG. 3 is a view of a prompt screen for the control subsystem of the
electrophotographic printing machine of FIG. 1.

FIG. 4 is a flow chart showing successive billing operation steps according to
the billing system of the present invention.

All references cited in this specification, and their references, are
incorporated by reference herein where appropriate for teaching additional or
alternative details, features, and/or technical background.

While the present invention will hereinafter be described in connection with a
preferred embodiment, it will be understood that this description is not intended to
limit the invention to that embodiment or method of use. On the contrary, the
following description is intended to cover all alternatives, modifications, and
equivalents, as may be included within the spirit and scope of the invention as

defined by the appended claims.

DETAILED DESCRIPTION OF THE INVENTION

For a general understanding of an electrophotographic printer or copier, In
which the present invention may be incorporated, reference is made to FIG. 1, which
depicts schematically the various components thereof. Hereinafter, like reference
numerals have been used throughout to identify identical elements. Although the
customer billing system of the present invention is particularly well adapted for use
in an electrophotographic printing machine, it should become evident from the
following discussion that it is equally well suited for use in other applications and is

not necessarily limited to the particular embodiment shown herein.
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Referring now to the drawings, the various processing stations employed in
the reproduction machine illustrated in FIG. 1 will be described briefly hereinafter. |t
will no doubt be appreciated that the various processing elements also find
advantageous use in electrophotographic printing applications from an electronically
stored original, and with appropriate modifications, to an ion projection device which
deposits ions and image configuration on a charge retentive surface.

On a reproduction machine, in which the present invention finds
advantageous use, an original document is positioned in a document handler 27 on
a raster input scanner (RIS) indicated generally by reference numeral 28. The RIS
contains document illumination lamps, optics, a mechanical scanning drive and a
charge coupled device (CCD) array. The RIS captures the entire original document
and converts it to a series of raster scan lines. This information is transmitted to an
electronic subsystem (ESS) which controls a raster output scanner (ROS) described
below.

The electrophotographic  printing machine generally employs a
photoconductive belt 10. Preferably, the photoconductive belt 10 is made from a
photoconductive material coated on a ground layer, which, in turn, is coated on an
anti-curl backing layer. Belt 10 moves in the direction of arrow 13 to advance
successive portions sequentially through the various processing stations disposed
about the path of movement thereof. Belt 10 is entrained about stripping roller 14,
tensioning roller 20 and drive roller 16. As roller 16 rotates, it advances belt 10 in
the direction of arrow 13.

Initially, a portion of the photoconductive surtace passes through charging
station A. At charging station A, a corona generating device indicated generally by
the reference numeral 22 charges the photoconductive belt 10 to a relatively high,
substantially uniform potential.

At an exposure station B, a controller or electronic subsystem (ESS),
indicated generally by reference numeral 29, receives the image signals
representing the desired output image and processes these signals to convert them
to a continuous tone or grayscale rendition of the image. This image is transmitted

to a modulated output generator, for example the raster output scanner (ROS),
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indicated generally by reference numeral 30. Preferably, ESS 29 is a self-
contained, dedicated minicomputer. The image signals transmitted to ESS 29 may
originate from a RIS as described above or from a computer, thereby enabling the
electrophotographic printing machine to serve as a remotely located printer for one

or more computers. Alternatively, the printer may serve as a dedicated printer for a

“high-speed computer. The signals from ESS 29, corresponding to the continuous

tone image to be reproduced by the printing machine, are transmitted to ROS 30.
ROS 30 includes a laser with rotating polygon mirror blocks. The ROS will expose
the photoconductive belt to record an electrostatic latent image thereon
corresponding to the continuous tone image received from ESS 29. As an
alternative, ROS 30 may employ a linear array of light emitting diodes (LEDs)
arranged to illuminate the charged portion of photoconductive belt 10 on a raster-by-

raster basis.

After the electrostatic latent image has been recorded on photoconductive
surface 12, belt 10 advances the latent image to a development station C, where
toner, in the form of liquid or dry particles, is electrostatically attracted to the latent
image using commonly known techniques. The latent image attracts toner particles
from the carrier granules forming a toner powder image thereon. As successive
electrostatic latent images are developed, toner particles are depleted from the

developer material. A toner particle dispenser, indicated generally by the reference
numeral 39, dispenses toner particles into developer housing 40 of developer unit
38.

With continued reference to FIG. 1, after the electrostatic latent image Is
developed, the toner powder image present on belt 10 advances to transfer station
D. A print sheet 48 is advanced to the transter station D by a sheet feeding
apparatus 50. Preferably, sheet feeding apparatus 50 includes a nudger roll 51
which feeds the uppermost sheet of stack 54 to nip 55 formed by feed roll 52 and
retard roll 53. Feed roll 52 rotates to advance the sheet from stack 54 into vertical
transport 56. Vertical transport 56 directs the advancing sheet 48 of supporn
material into the registration transport 120 past image transfer station D to receive

an image from photoreceptor belt 10 in a timed sequence so that the toner powder
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image formed thereon contacts the advancing sheet 48 at transfer station D.
Transfer station D includes a corona generating device 58 which sprays ions onto
the back side of sheet 48. This attracts the toner powder image from
photoconductive surface 12 to sheet 48. The sheet Is then detacked from the

photoreceptor by corona generating device 59 which sprays oppositely charged ions

onto the back side of sheet 48 to assist in removing the sheet from the

photoreceptor. After transfer, sheet 48 continues to move in the direction of arrow
60 by way of belt transport 62, which advances sheet 48 to fusing station F.

Fusing station F includes a fuser assembly indicated generally by the
reference numeral 70, which permanently affixes the transferred toner powder
image to the copy sheet. Preferably, fuser assembly 70 includes a heated fuser
roller 72 and a pressure roller 74 with the powder image on the copy sheet
contacting fuser roller 72. The pressure roller is cammed against the fuser roller to
provide the necessary pressure to fix the toner powder image to the copy sheet.
The fuser roll is internally heated by a quartz lamp (not shown). Release agent,
stored in a reservoir (not shown), is pumped to a metering roll (not shown). A trim

blade (not shown) trims off the excess release agent. The release agent transfers

to a donor roll (not shown) and then to the fuser roll 72.

The sheet then passes through fuser 70 where the image is permanently
fixed or fused to the sheet. After passing through fuser 70, a gate 80 either aliows
the sheet to move directly via output 16 to a finisher or stacker, or deflects the sheet
into the duplex path 100, specifically, first into single sheet inverter 82. That s, if the
sheet is either a simplex sheet, or a completed duplex sheet having both side one
and side two images formed thereon, the sheet will be conveyed via gate 80 directly
to output 84. However, if the sheet is being duplexed and is then only printed with a
side one image, the gate 80 will be positioned to deflect that sheet into the inverter
82 and into the duplex loop path 100. The sheet is then inverted and fed to
acceleration nip 102 and belt transports 110, for recirculation back through transtfer
station D and fuser 70 for receiving and permanently fixing the side two image to the

backside of that duplex sheet before it exits via exit path 84.
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After the print sheet is separated from photoconductive surface 12 of belt 10,
the residual toner/developer and paper fiber particles adhering to photoconductive
surface 12 are removed therefrom at cleaning station E. Cleaning station E includes
a rotatably mounted fibrous brush in contact with photoconductive surface 12 to
disturb and remove paper fibers and a cleaning blade to remove the non-transterred
toner particles. The blade may be configured in either a wiper or doctor position
depending on the application. Subsequent to cleaning, a discharge lamp (not
shown) floods photoconductive surface 12 with light to dissipate any residual
electrostatic charge remaining thereon prior to the charging thereof for the next
successive imaging cycle.

Controller 29 regulates the various machine functions. The controller is
preferably a programmable microprocessor, which controls all of the machine
functions described herein. The controller provides a comparison count of the copy
sheet, the number of documents being recirculated, the number of copy sheets
selected by the operator, time delays, jam corrections, etc. The control of all of the
exemplary systems heretofore described may be accomplished by conventional
control switch inputs from the printing machine consoles selected by the operator.
Conventional sheet path sensors or switches may be utilized to keep track of the
position of the document and the copy sheets.

Referring now to FIG. 2, there is shown an exemplary printing system for
processing, printing, and finishing print jobs in accordance with the teachings of the
present invention. For purposes of explanation, the operator interface portion of the
printing system includes a touch display panel 96, a keypad 94, a print button 92,
control buttons 90, and an on/off switch 98. An external finishing device 99 Is
shown coupled to the printing system for receiving print sets therefrom and
performing finishing operations such as stitching (stapling) sheets together,
thermally binding sheets together to form books or pamphlets, hole-punching, etc.
Various types of external devices are available from numerous suppliers for
providing specified paper finishing capabilities. Also coupled to the printing system
is an external interface device 97, such as a coin box or card reader, which provides

a means of controlling machine operation and for charging for copies made through
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the generation of machine enable signals and the receipt of output signals from the
system controller, to be discussed in more detail below.

As described above, all copier and document handler and sorter operations
are preferably controlled by a generally conventional programmable controller 29.
The controller 29 is additionally programmed with certain novel functions and
graphic user interface features described herein for the operation of the
electrophotographic printing system and the selectively variable set delivery output
functions of the present invention. The controller 29 also conventionally provides for
storage and comparison of the counts of the copy and document sheets, the
number of documents fed and recirculated in a document set, the desired number of
copy sets, and other functions which may be input into the machine. These
functions may be input by the operator through a connecting panel of numerical and
other controls, or through a variety of customized graphic user interface screens.
Controller information and sheet path sensors are utilized to control and keep track
of the positions of the respective document and copy sheets making up a print set
and the operative components of the apparatus by their connection to the controller.
As shown herein, the machine controller 29 preferably includes a known touch-
screen type of integrated operator input control and display which aiso
conventionally operates and changes displays on a user interface display panel 96,
which preferably includes operator selection buttons or switches.

Referring now to FIG. 3, shown is the operator interface section of the
printing system. Touch panel 96 displays the system operator screen for the
specification of billing rates for specific sample billing operations. For each marking
operation, the system operator may touch the screen corresponding to a particular
operation. The system operator is then prompted to key in from keypad 94 the
number of units to be billed for that operation. For example, a customer may be
billed O credits for a blank sheet, 1 credit for a simplex copy, and 1 credit for a
duplex copy. The system operator may vary the credits billed for each operation
through entry of other credit values on this touch screen. A credit is equivalent to

the number of electronic pulses sent to the external interface device 97 by controlier

29. In this example, with the marking of a single simplex sheet one electronic pulse,
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or one credit, is sent to the external interface device 97. In this manner, the system
operator selectively sets the billing rate for each type of finishing operation
requested by a customer.

Referring now to FIG. 4, the flowchart describes how a printing system having

an external interface device 97 charges for marking jobs. For purposes of this
disclosure, a job means, generally, any media that is or has been processed through
a marking operation. First, at step S10 a machine enable signal is received from the
foreign interface device. This enable signal may be generated from a coin box In
response to the deposit of a coin or a plurality of coins. Another possible source of
the machine enable signal is an encoded card system. Such a system uses cards
encoded with a value representing a given amount of usage of the machine, either
in dollars or number of copies. When the card is inserted into a reader slot, the
usage remaining is compared with that required, and the machine enable signal Is
generated if enough usage remains to pay for a copy. Other devices, such as bill
changers, token boxes, etc., may be used within the teachings of the present
nvention. If a machine enable signal is not received by the controller at step S10,

the electrophotographic printing machine is not activated.

When a machine enable signal is received by the controller of the
electrophotographic printing machine, at step S11 a sheet is fed to the printing
machine. The machine controller determines whether a sheet Is blank (not marked)
at step S12. If the sheet is blank, the controller sends a “sheet fed” pulse
corresponding to the billing rate for a blank sheet programmed into the printing
machine to the foreign attachment at step $13. If the sheet is marked, rather than
remaining blank, the printing machine controller determines if the sheet is marked
on one side only (simplex) at step $14. If the sheet is a simplex copy, at step S15
the controller sends a “sheet fed” pulse corresponding to the simplex billing rate
programmed into the printing machine to the foreign attachment. If the sheet is
neither a blank or simplex sheet, the printing machine controller emits “sheet fed”
pulses to the foreign attachment at step S16 corresponding to the programmed

billing rate for duplex sheets.

10
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The marking operation for a set of sheets may be interrupted at any point if
the foreign attachment device turns off the “machine enable” signal. This
Interruption in print or copy operation may occur when insufficient credits have been
provided to the foreign attachment to support completion of the job. When the

customer supplies additional credits, the interface device turns on the “machine

-enable” signal and marking operation resumes. Upon completion of a sheet set or

stack, the controller recognizes the job as being complete. Printing operation then
ceases and the controller again checks for the presence of a “machine enable”
signal for the start of a new job.

It is therefore apparent that there has been provided in accordance with the
present invention, a programmabie billing system for marking operations in self-
service electrophotographic printing machines that fully satisfies the aims and
advantages hereinbefore set forth. While this invention has been described in
conjunction with a specific embodiment thereof, it is evident that many alternatives,
modifications, and variations will be apparent to those skilled in the art.
Accordingly, it is intended to embrace all such alternatives, modifications and

variations that fall within the spirit and broad scope of the appended claims.
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What is claimed:

1. A method of enabling a self-service printing machine having
an external customer interface device to bill for printing jobs with various types of
printing operations comprising the steps of:

programming different billing rates in the printing machine with the
billing rates being a function of the printing operation;

receiving an enable signal from the external customer interface
device, indicating customer credits therein;

controlling the printing of sheets fed to the printing machine,
comprising:

feeding a sheet to the printing machine;

printing information on said sheet or leaving said sheet blank;

determining if saild sheet is one of blank, printed on one side, and
printed on two sides to identify a type of printing operation;

sending a signal to the external customer interface device
corresponding to the billing rate amount programmed for said identified printing
operation performed on said sheet;

deducting said billing rate amount from said customer credits
contained within the external customer interface device;

determining whether customer credits remain in the external
customer interface device after deducting said billing rate amount from said
customer credits;

disabling the printing machine if no customer credits remain within
the external customer interface device: and

sending an enable signal, after each said sheet is printed, from the
external customer Interface device to the printing machine if credits remain within
the external customer interface device; and

repeating said controlling step until printing is terminated.

12
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2. The method according to claim

customer interface device comprises a coin box.

3. The method according to claim

customer interface device comprises a card reader.

4. The method according to claim

customer interface device comprises a bill changer.

5. The method according to claim

customer interface device comprises a token box.

13
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