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may further determine a first threshold fuser temperature in response to the determination of the distribution of print content.

[Continued on next page]



WO 2018/013140 A1 {100V A0 N O

Declarations under Rule 4.17:
— as to the identity of the inventor (Rule 4.17(i))

— as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

Published:
—  with international search report (Art. 21(3))



WO 2018/013140 PCT/US2016/042607

FIRST PAGE OUT REDUCTION

Background

[0001] A printing device may include a fuser component. When a print
command is received, the fuser may heat up in order to fuse toner to the page of
print medium and print the desired content. The length of time for the fuser to heat
to allow fusing to occur may increase the amount of time that elapses before the

first page of content is printed.

Brief Description of the Drawings

[0002] Figure 1 is a diagram of an example system for first page out
reduction, according to the present disclosure.

[0003] Figure 2 is a block diagram of an example system for first page out
reduction, according to the present disclosure.

[0004] Figure 3 illustrates an example method for first page out reduction,

according to the present disclosure.
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Detailed Description

[0005] Many printers include a fuser to fuse toner onto a page of print media
in order to print content onto the page. When a print command is received, the
fuser may preheat before printing is able to begin in order for fusing of toner to
occur. Some printers use a default fuser temperature, requiring the fuser to heat to
the default temperature each time the printer is {o be used. The preheating of the
fuser may take a certain amount of time, during which printing may not initiate.
This preheating time may delay the beginning of printing and thus increase the
amount of time that will elapse before the first page of content is printed

[0006] First page out reduction according to the present disclosure may
allow a first page of print content to be printed more quickly. This may be
accomplished by reducing the temperature to which the fuser is preheated and
thus reduce the amount of time spent preheating. In some embodiments, the fuser
temperature may be reduced due to an analysis that the amount and/or type of
content to be printed on the first page of print medium may use a lower
temperature while still achieving fusing of the toner. Additionally, the fuser
temperature may be reduced based on the distribution of the print content.

[0007] When first page out reduction is used according to the present
disclosure, the amount of time between a print command being sent and the first
page of content being printed may be reduced. Put another way, the first page of
content may be printed more quickly due fo the reduced temperature of the fuser
and thus the reduced amount of time spent preheating the fuser.

[0008] Figure 1 illustrates an example system 100 for first page out
reduction according to the present disclosure. As illustrated in Figure 1, system
100 may include multiple components. For example, system 100 may include a

host computing device 102. The host computing device 102 may include a
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processor 104. Processor 104 may be a central processing unit (CPU), a
semiconductor based microprocessor, and/or other hardware devices suitable for
retrieval and execution of instructions.

[0009] System 100 may further include a printer 110. Printer 110 may be a
laser printer, although examples are not so limited and other varieties of printers may
be used. As shown in Figure 1, printer 110 may be coupled to host computing device
102. Printer 110 may be coupled to host computing device 102 via a wired
connection or via a wireless connection.

[0010] Printer 110 may include various components. For example, printer 110
may include a fuser. As used herein, a fuser refers to a component within the printer
that fuses toner onto a page of print medium. Upon initiation of a print job, the fuser
may preheat to a threshold temperature. The threshold temperature may be the
temperature at which toner will fuse onto the page of print medium.

[0011] Printer 110 may further include a processor. The processor may
execute instructions such as instructions 112. The processor may further determine
the threshold temperature for the fuser.

[0012] Printer 110 may further include a formatter. As used herein, a formatter
refers to a component that receives an image of content to be printed and
coordinates the timing for printing the content onto a page of print medium. For
example, a formatter may instruct the fuser to begin fusing {oner at a particular
location on the page of print medium. The formatter may determine where on a page
of print medium content is o be printed by counting scan lines. As used herein, a
scan line refers to a single pass of a laser in a laser printer, such as printer 106. A
single scan line may {ake a defined amount of time and cover a defined width of the
page of print medium. The formatter may determine the number of scan lines

necessary 1o reach the beginning of the print content from the image of the content
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and then count the number of scan lines {o determine when to instruct the fuser to
being fusing toner to the page of print medium.

[0013] Processor 104 may retrieve and execute instructions such as
instructions 106 and 108. When executed by processor 104, determine a distribution
of print content instructions 106 may cause processor 104 to analyze a page of print
content and determine the distribution of the print content relative to a leading edge of
a page of print medium. As used herein, print content refers fo the words and/or
images that are to be printed onto a page of print medium. As used herein, a leading
edge of a page of print medium refers to the edge of the page of print medium that
leads through the printer. The leading edge may correspond to the top of the page.
Determine a distribution of print content instructions 106 may instruct processor 104
to analyze the entire page of print content relative to the leading edge or they may
instruct processor 104 to only analyze a portion of the page of print content relative to
the leading edge.

[0014] Determine a first threshold fuser temperature instructions 108, when
executed by processor 104, may cause processor 104 to determine a threshold fuser
temperature necessary to print the analyzed print content. The first threshold fuser
temperature determined at 108 may be lower than the default fuser temperature. In
some instances, determine a first threshold fuser temperature instructions 108, when
executed by processor 104, may correspond to a first threshold fuser temperature
necessary to print a portion of the page of print content.

[0015] in some embodiments, the determination of the first threshold fuser
temperature may occur on the printer 110. In such cases, determine a first threshold
fuser temperature instructions 112 may be executed by the processor located on
printer 110. Determine a first threshold fuser temperature instructions 112 may cause
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the processor located on the printer to determine a threshold fuser temperature
necessary to print the analyzed content.

[0016] in some embodiments, processor 104 may further include instructions
to determine a second threshold fuser temperature. The second threshold fuser
temperature may be higher or may be lower than the first threshold fuser
temperature. The second threshold fuser temperature may correspond to a
second fuser temperature necessary to print a portion of print content analyzed at
106. In some embodiments, where determine distribution of print content
instructions 106 have caused processor 104 to analyze the full page of print
content, the second threshold fusion temperature may correspond to a temperature
necessary to print content located further from the leading edge. in some
embodiments, processor 104 may dynamically adjust the fuser temperature based
on the determined first and second threshold fuser temperatures. As used herein,
to dynamically adjust a fuser temperature refers to changing the temperature of the
fuser over time. In some instances, the fuser temperature may be changed during
the course of the print job, such that the fuser temperature at the beginning of the
print job is different from the fuser temperature at the end of the print job.

[0017] Processor 104 may further transmit instructions to printer 110 and its
components. For example, processor 104 may fransmit a Top of Page (/TOP)
instruction to the formatter located on printer 110. The /TOP instruction may instruct
the formatter to begin counting scan lines in order {o determine where printing is to
begin. Processor 104 may also distribute the first and second threshold fuser
temperatures to printer 110.

[0018] Figure 2 illustrates an example system 214 for first page out reduction
according to the present disclosure. System 214 may include a variety of

components, as illustrated in Figure 2. For example, system 214 may include a
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processor 216 and a non-transitory computer readable medium 218. Although the
following descriptions refer to a single processor and a single machine-readable
storage medium, the descriptions may also apply to a system with multiple
processcrs and muitiple machine-readable storage mediums. In such examples, the
instructions may be distributed (e.g., stored) across muiltiple machine-readable
storage mediums and the instructions may be distributed {(e.g., executed by) across
multiple processors. Said differently, although only a single processor 216 is shown,
multiple processors may work in conjunction with processor 216 to execute the
instructions

[0019] Processor 216 may be a central processing unit (CPU), a
semiconductor based microprocessor, and/or other hardware devices suitable for
refrieval and execution of instructions stored in computer-readable storage medium
218. Processor 216 may fetch, decode, and execute instructions 220, 222, 224, or a
combination thereof. As an alternative or in addition to retrieving and executing
instructions, processor 216 may include at least one electronic circuit that includes
electronic components for performing the functionality of instructions 220, 222, 224,
or a combination thereof. Processor 216 may be akin to processor 104 of system
100.

[0020] Machine-readable storage medium 218 may be any electronic,
magnetic, optical, or other physical storage device that stores executable
instructions. Thus, machine-readable storage medium 218 may be, for exampile,
Random Access Memory (RAM), an Electrically-Erasable Programmable Read-
Only Memory (EEPROM), a storage drive, an optical disc, and the like. Machine-
readable storage medium 218 may be disposed within system 214, as shown in
Figure 2. In this situation, the executable instructions may be “installed” on the

system 214. Additionally and/or alternatively, machine-readable storage medium
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218 may be a portable, external or remote storage medium, for example, that allows
system 214 to download the instructions from the portable/external/remote storage
medium. In this situation, the executable instructions may be part of an “installation
package”. As described herein, machine-readable storage medium 218 may be
encoded with executable instructions for monitoring network utilization.

[0021] Referring to Figure 2, determine distribution instructions 220, when
executed by a processor such as processor 216, may cause system 214 to
determine a distribution of print content to be printed. Determine distribution
instructions 220 may cause system 214 to determine the distribution of print
content relative to a leading edge of a page of print medium. Determine
distribution instructions 220 may include instructions to determine an amount of
content to be printed. Determine distribution instructions 220 may further include
instructions to determine a distribution of content to be printed. For example,
determine distribution instructions 220 may include instructions to determine the
location on the page of print content with the most amount of content to be printed.
This may be done by first determining the print content in a plurality of locations on
the page. Then, a determination may be made as to which location contains a
greatest amount, or greatest density, of print content. In other words, determine
distribution instructions 220 may determine which areas on a page of print content
has the most amount of toner to be fused to the page, relative to the rest of the
page.

[0022] Determine an amount of time instructions 222, when executed by a
processor such as processor 216, may cause system 214 to determine an amount
of time to elapse before a page of print medium will enter a fuser, such as the fuser
on printer 110 in Figure 1. Determine an amount of time instructions 222 may

include instructions to determine a number of scan lines {o occur between a {op of
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a page of print medium and the beginning of the print content. As discussed
previously, a single scan line may take a defined amount of time and cover a
defined amount of space. Thus, determine an amount of time instructions 222 may
cause system 214 to determine a number of scan lines to occur prior to reaching
the print content. Determine an amount of time instructions 222 may further
include instructions to cause system 214 to count the number of scan lines as the
page of print medium advances through a printer.

[0023] Determine temperature instructions 224, when executed by a
processor such as processor 216, may cause system 214 {o determine a fuser
temperature for printing. The determined fuser temperature may correspond to the
distribution of print content determined at 220. For example, a lower fuser
temperature may be used when the print content distribution is sparse, whereas a
higher fuser temperature may be used for a dense print content distribution. As
used herein, a sparse print content distribution refers to a print content distribution
below a threshold distribution. As used herein, a dense print content distribution
refers to a print content distribution above a threshold distribution. Further,
determine temperature instructions 224 may use the amount of time determined at
222 to determine the fuser temperature. In some examples, when the amount of
time determined at 222 is longer, determine temperature instructions 224 may
determine that the fuser has a longer period of time to heat up. By contrast, in
some examples, when the amount of time determined at 222 is shorter, determine
temperature instructions 224 may determine that the fuser is to heat to the
determined temperature in a shorter period of time.

[0024] Machine readable storage medium 218 may further include
instructions that, when executed by a processor such as processor 216, cause

system 214 {o dynamically adjust the fuser temperature based on the distribution of
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print content determined at 220. In other words, system 214 may adjust the
temperature of the fuser based on the content to be printed throughout the page of
print content. For example, determine distribution of print content instructions 220
may cause system 214 to determine that the print content is heavily concentrated
towards the middle of a page of print medium. Determine amount of time
instructions 222 may cause system 214 {o determine that it will take a first amount
of time, t1, to reach the beginning of the print content and a second amount of time,
{2, to reach the heavily concentrated portion of the print content. Determine
temperature instructions 224 may then cause system 214 to determine that a first
fuser temperature is to be used to print the beginning of the print content and a
second fuser temperature is to be used to print the middle of the print content.
System 214 may then dynamically adjust the fuser temperature such that the fuser
temperature corresponds to the portion of the print content being printed.

[0025] Machine readable storage medium 218 may further include
instructions that, when executed by a processor such as processor 216, cause
system 214 to transmit a /TOP signal. The /TOP signal may include instructions to
begin advancing a page of print medium through a printer, such as printer 110
shown in Figure 1.

[0026] Figure 3 illustrates an example method 326 for first page out
reduction according o the present disclosure. At 328, a distribution of print content
is determined. The distribution of print content may be determined relative to the
leading edge of the page of print medium. The distribution of print conient may
further be determined for a full page of print content or may be determined for only
a portion of a page of print content.

[0027] At 330, suitability for first page out reduction is analyzed. As used

herein, suitability for first page out reduction refers to the determination that the use
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of first page out reduction is appropriate for a first page of print content. Analysis
for first page out reduction suitability may include for example, analysis of the
distribution of print content and analysis of the amount of toner to be fused onto the
page of print medium. Analysis for first page out reduction suitability may further
include analysis of the status of a printer to be used. For example, a printer that
has been in use will have a fuser that has already been heated. By contrast, a
printer that has not been in use may have its fuser preheat before being able fo
print. When a fuser is to preheat, first page out reduction may be utilized to reduce
the amount of time for heating.

[0028] At 332, fuser temperature is selected. The fuser temperature
selected may depend on the distribution of print content determined at 328 and on
the suitability for first page out reduction analyzed at 330. For example, if first page
out reduction is determined to be suitable, the fuser temperature selected at 332
may be a reduced fuser temperature. If first page out reduction was not
determined to be appropriate at 330, a default fuser temperature may be selected
at 330.30

[0029] Method 326 may further include attaching a first page out reduction
tag to a print job in response to a determination that a job is suitable for first page
out reduction at 330. As used herein, a first page out reduction tag refers to an
instruction tag transmitted with a print job to signal to the printer that first page out
reduction is appropriate. In some examples, the first page out reduction tag may
be attached by a host, such that the host may instruct a remotely connected
printing device. In other examples, the first page out reduction tag may be
attached by the printer. Upon receipt of a print job tagged with a first page out
reduction, a printer wilt use first page out reduction.
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[0030] in the foregoing detailed description of the present disclosure,
reference is made {o the accompanying drawings that form a part hereof, and in
which is shown by way of illustration how examples of the disclosure may be
practiced. These examples are described in sufficient detail to enable those of
ordinary skill in the art to practice the examples of this disclosure, and it is to be
understood that other examples may be utilized and that process, electrical, and/or
structural changes may be made without departing from the scope of the present
disclosure.

[0031] The figures herein follow a numbering convention in which the first
digit corresponds to the drawing figure number and the remaining digits identify an
element or component in the drawing. Elements shown in the various figures
herein can be added, exchanged, and/or eliminated so as to provide a number of
additional examples of the present disclosure. In addition, the proportion and the
relative scale of the elements provided in the figures are intended to illustrate the
examples of the present disclosure, and should not be taken in a limiting sense.
Further, as used herein, "a number of’ an element and/or feature can refer to one

or more of such elements and/or features.
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What is claimed:

1. A system, comprising:
a host computing device including a processor, the processor to:
determine a distribution of print content relative to a leading edge of a
page of print medium;
in response to the determination of the distribution of print content,
determine a first threshold fuser temperature; and

a printer coupled to the host computing device.

2. The system of claim 1, further comprising the processor to:
send an image of the print content to a formatter located on the printer; and
determine a location at which print content begins relative to the leading

edge of the page of print medium.

3. The system of claim 2, the processor to further:
transmit a top of page (/TOP) signal to the formatter, wherein the /TOP
signal instructs the formatter {o begin counting scan lines.

4. The system of claim 3, the formatter {o:
count a threshold number of scan lines; and
in response to counting the threshold number of scan lines, instruct a fuser

located on the printer to fuse the page content to the page of print media.

3. The system of claim 1, further comprising the processor to:

determine the distribution of print content for the page of print medium;
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determine a second threshold fuser temperature {o print each of a plurality
of sections of the page of print media; and
transmit the second threshold temperature for each of the plurality of

sections to a fuser located on the printer.

6. The system of claim 5, further comprising the processor to dynamically

adjust a temperature of the fuser based on the second threshold temperature.

7. A non-transitory computer readable medium containing instructions
executable by a processor to:

determine a distribution of print content relative to a leading edge of a page
of print medium,;

determine an amount of time {o elapse before the page of print medium will
enter a fuser; and

determine a temperature for the fuser, based on the determined amount of

time and the determined distribution of print content.

8. The non-transitory computer readable medium of claim 7, wherein the
instructions to determine an amount of time include instructions executable to:
determine a number of scan lines to occur to reach the print content,
wherein each scan line takes a defined amount of time; and
count the number of scan lines, wherein counting the number of scan lines

takes the defined amount of time.

g. The non-transitory computer readable medium of claim 7, further comprising

instructions executable to:
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analyze the print content of the page of print medium;

determine the temperature for the fuser based on the analyzed print content;
and

dynamically adjust a temperature of the fuser based on the determination of
the temperature.

10.  The non-transitory computer readable medium of claim 7, further comprising
instructions executable to:

send a top of page (/TOP) signal, wherein the /TOP signal includes
instructions to advance the page of print medium through the printer.

11. A method, comprising:

determining, by a processor located on the printer, a distribution of print
content relative to a leading edge of a page of print medium;

analyzing, by the processor, a print job for suitability of first page out
reduction, based on the distribution of print content; and

selecting, by the processor, a fuser temperature for the print job, based on
the distribution of print content and the analysis of the suitability for first page out
reduction.

12.  The method of claim 11, further comprising selecting a default temperature
for the fuser in response to a determination that the print job is not suitable for first
page out reduction.

13.  The method of claim 11, wherein analyzing the print job for suitability of the

first page out reduction comprises:
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determining an amount of content {o be printed; and
determining a location of the content to be printed relative to the leading
edge of the page of print media.

14.  The method of claim 11, further comprising selecting a reduced temperature
for the fuser in response to a determination that the print job is suitable for first
page out reduction.

15.  The method of claim 11, further comprising:
in response to determining that the print job is suitable for first page out
reduction, attaching a first page out reduction tag to the print job; and

executing first page out reduction in response to attachment of the first page
out reduction tag.



WO 2018/013140

1/3

PCT/US2016/042607

100
A 102
S
HOST COMPUTING DEVICE o
5
PROCESSOR
DETERMINE DISTRIBUTION OF PRINT
CONTENT INSTRUCTIONS 106
DETERMINE A FIRST THRESHOLD FUSER
TEMPERATURE INSTRUCTIONS \108
Q

PRINTER

| DETERMINE A FIRST THRESHOLD FUSER !
TEMPERATURE INSTRUCTIONS




WO 2018/013140 PCT/US2016/042607

213
214
N 21<5
PROCESSOR 218

NON-TRANSITORY COMPUTER READABLE MEDIUM

DETERMINE A DISTRIBUTION OF PRINT
CONTENT INSTRUCTIONS

220

DETERMINE AN AMOUNT OF TIME
INSTRUCTIONS

222

DETERMINE A TEMPERATURE
INSTRUCTIONS

224

FIG. 2



WO 2018/013140 PCT/US2016/042607

3/3

326
N

DETERMINE A DISTRIBUTION OF PRINT CONTENT

328

ANALYZE SUITABILITY FOR FIRST PAGE OUT REDUCTION

L 2

SELECT FUSER TEMPERATURE

332

FIG. 3



International application No.

INTERNATIONAL SEARCH REPORT PCT/US 2016/042607

A CLASSIFICATION OF SUBJECT MATTER
G03G 15720 (2006.01)
HO4N 1/053 (2006.01)

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO3G 15/00, 15/01, 15/04, 15/06, 15/08, 15/09, 15/20, 21/00, 21/14, 21/16, 21/18, HO4N 1/00-1/207

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatSearch (RUPTO internal), USPTO, PAJ, Esp@cenet, DWPI, EAPATIS, PATENTSCOPE, Information Retrieval System of

FIPS
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 7356275 B2 (EASTMAN KODAK COMPANY) 08.04.2008 1,5-7,11-12, 14
A 2-4,8-10, 13, 15
A US 5189528 Al (FUJI XEROX CO., LTD) 23.02.1993 1-15
A US 6393233 B1 (HEWLETT-PACKARD COMPANY) 21.05.2002 1-15
A US 8178209 B2 (XEROX CORPORATION) 15.05.2012 1-15
|:| Further documents are listed in the continuation of Box C. |:| See patent family annex.
* Special categories of cited documents: 17 later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
“A”  document defining the general state of the art which is not considered the principle or theory underlying the invention
to be of particular relevance “X” document of particular relevance; the claimed invention cannot be
“E”  earlier document but published on or after the international filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y” document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“Q”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“p” document published prior to the international filing date but later than  “&”  document member of the same patent family
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
20 March 2017 (20.03.2017) 13 April 2017 (13.04.2017)
Name and mailing address of the ISA/RU: Authorized officer
Federal Institute of Industrial Property,
Berezhkovskaya nab., 30-1, Moscow, G-59, E. Panferova
GSP-3, Russia, 125993
Facsimile No: (8-495) 531-63-18, (8-499) 243-33-37 Telephone No. (499) 240-25-91

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report

