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A modern fax machine does not have
the rotating drums and is a lot faster, but
it uses the same basic mechanics to get
the job done:

TODAY'S HEADLINES

5 Things You Didn't
Know About Jim
Morrison

Self-stabilizing 'Smart'
Utensils Counteract
Hand Tremors

Human Technology on
Earth Weighs a

NOW Adventure Animals Auto Culture Entertainment Health Home & Garden

HOWSTUFFWORKS

TECH

FOLLOW US

 

More

240

1

49

Papst Licensing GmbH & Co. KG's Preliminary Response - Ex. 2005, p. 1
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

http://www.howstuffworks.com/about-author.htm#brain
http://www.howstuffworks.com/about-author.htm#brain
http://electronics.howstuffworks.com/tech
http://electronics.howstuffworks.com/tech
http://electronics.howstuffworks.com/gadgets/fax
http://electronics.howstuffworks.com/gadgets/fax
http://morestuffsearch.stuff.com/pages/landing-1.html?q=cheap%20online%20fax&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=cheap%20online%20fax&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=cheap%20online%20fax&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=cheap%20online%20fax&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=cheap%20online%20fax&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=cheap%20online%20fax&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=copier%2Ffax%20machines&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=copier%2Ffax%20machines&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=copier%2Ffax%20machines&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=copier%2Ffax%20machines&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=copier%2Ffax%20machines&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=copier%2Ffax%20machines&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=fax%20appliance&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=fax%20appliance&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=fax%20appliance&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=fax%20appliance&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=fax%20appliance&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=fax%20appliance&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=find%20fax%20number&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=find%20fax%20number&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=find%20fax%20number&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=find%20fax%20number&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=find%20fax%20number&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://morestuffsearch.stuff.com/pages/landing-1.html?q=find%20fax%20number&tt=hsw.w.061&wid=p-lando-tech&ks=1&rurl=http%3A%2F%2Felectronics.howstuffworks.com%2Fgadgets%2Ffax%2Ffax-machine2.htm
http://electronics.howstuffworks.com/gadgets/fax/fax-machine1.htm
http://electronics.howstuffworks.com/gadgets/fax/fax-machine1.htm
http://electronics.howstuffworks.com/gadgets/fax/fax-machine1.htm
http://electronics.howstuffworks.com/gadgets/fax/fax-machine1.htm
http://electronics.howstuffworks.com/gadgets/fax/fax-machine1.htm
http://electronics.howstuffworks.com/gadgets/fax/fax-machine1.htm
http://electronics.howstuffworks.com/gadgets/fax/fax-machine3.htm
http://electronics.howstuffworks.com/gadgets/fax/fax-machine3.htm
http://electronics.howstuffworks.com/gadgets/fax/fax-machine3.htm
http://electronics.howstuffworks.com/gadgets/fax/fax-machine3.htm
http://electronics.howstuffworks.com/gadgets/fax/fax-machine3.htm
http://electronics.howstuffworks.com/gadgets/fax/fax-machine3.htm
http://www.panasonic.com/
http://www.panasonic.com/
http://www.panasonic.com/
http://www.panasonic.com/
https://adclick.g.doubleclick.net/pcs/click?xai=AKAOjss-urx_-gU3HryoH8OB5EB5beTdGkFWba4_9Tje-V1hkhf1jFEzVfrr_GMCdpari44aEC9HMMGgW5eRtpHNcpjar4D3HyKyssLtc2Xm8HXwwHhNadOGnYa4fblovqw5Ksx6JAIhUgi6Hpo&sig=Cg0ArKJSzFLDSSb9LMTG&urlfix=1&adurl=https://adclick.g.doubleclick.net/aclk%3Fsa%3Dl%26ai%3DCJFcQhphJWNjFEMrOpgPuoZqIAq_A8ZRGxsC3lq8BwI23ARABIABgyYb_h_Cj7BKCARdjYS1wdWItNDk5MjAyOTg4NjA2MDM2OKAB0JTA8wPIAQngAgCoAwGqBPEBT9DYsEHzxQDw2LWGZ02gqgD3FQpJonCvwy5w7mWSOAr7zlJh9-effSjMbU5b0DTe6KK_Obax2w6zouOxahpfKLQsZjU2sdd0rV37QJVyqcxJE6DZBDmF2uGwd2sEeMPPgAZhqv_LEhtM6eWX1Mel6muMzFQNHq9oNi8TKrnI3FzacXpZZyC6sDOBp7Xc2f0Zt1vhf24qTgi-0Dfi-KJa8g0fazjSD0a5zYdOD24ebzYN-NI8IQTQfja0MzS4mT7UJtv8MEOI8k2SwQ8YjnGB7BRH2HBYL3Uql9p01zZ5Xr1rzbs2LXm0MNtPKLg_uDnJpOAEAYAGsoPMoueEnsgWoAYhqAemvhvYBwDSCAUIgGEQAQ%26num%3D1%26sig%3DAOD64_0WR8f7QeSAwNHDuvnZ79b_0KSXpg%26client%3Dca-pub-4992029886060368%26adurl%3Dhttp://exch.quantserve.com/r%3Fa%3Dp-k-DDnb0kasuuz%26labels%3D_qc.clk,_click.adserver.rtb,_click.rand.20236%26rtbip%3D64.7.204.81%26rtbdata2%3DEAAaD1N0YXJyX0luc3VyYW5jZSCkwB0olLkQMJHZOzokaHR0cDovL2VsZWN0cm9uaWNzLmhvd3N0dWZmd29ya3MuY29tWig1UHZvZnJEeXV5ejhwcjBxNHFEMGNlWDE0WG44LTdoNzU2YmxKNWFEdUHTF0WAAYuFnaQIoAEBqAGx8pIDugEdQ0FFU0VGcUtvdFByUHh6TmhRUUNDUEoxMlhjOjHAAc7CzwTIAdCZ7_uNK9oBFldFbVloZ0FFSXRnS2FhZEtJUWFRN2flAdlUwD7oAWSYAozcEqgCBagCBrACCLoCBEAHzFHAAgLIAgDQAuDo29OMmNPtmQHgAgA%26redirecturl2%3Dhttps://www.starrcompanies.com/
https://adclick.g.doubleclick.net/pcs/click?xai=AKAOjss-urx_-gU3HryoH8OB5EB5beTdGkFWba4_9Tje-V1hkhf1jFEzVfrr_GMCdpari44aEC9HMMGgW5eRtpHNcpjar4D3HyKyssLtc2Xm8HXwwHhNadOGnYa4fblovqw5Ksx6JAIhUgi6Hpo&sig=Cg0ArKJSzFLDSSb9LMTG&urlfix=1&adurl=https://adclick.g.doubleclick.net/aclk%3Fsa%3Dl%26ai%3DCJFcQhphJWNjFEMrOpgPuoZqIAq_A8ZRGxsC3lq8BwI23ARABIABgyYb_h_Cj7BKCARdjYS1wdWItNDk5MjAyOTg4NjA2MDM2OKAB0JTA8wPIAQngAgCoAwGqBPEBT9DYsEHzxQDw2LWGZ02gqgD3FQpJonCvwy5w7mWSOAr7zlJh9-effSjMbU5b0DTe6KK_Obax2w6zouOxahpfKLQsZjU2sdd0rV37QJVyqcxJE6DZBDmF2uGwd2sEeMPPgAZhqv_LEhtM6eWX1Mel6muMzFQNHq9oNi8TKrnI3FzacXpZZyC6sDOBp7Xc2f0Zt1vhf24qTgi-0Dfi-KJa8g0fazjSD0a5zYdOD24ebzYN-NI8IQTQfja0MzS4mT7UJtv8MEOI8k2SwQ8YjnGB7BRH2HBYL3Uql9p01zZ5Xr1rzbs2LXm0MNtPKLg_uDnJpOAEAYAGsoPMoueEnsgWoAYhqAemvhvYBwDSCAUIgGEQAQ%26num%3D1%26sig%3DAOD64_0WR8f7QeSAwNHDuvnZ79b_0KSXpg%26client%3Dca-pub-4992029886060368%26adurl%3Dhttp://exch.quantserve.com/r%3Fa%3Dp-k-DDnb0kasuuz%26labels%3D_qc.clk,_click.adserver.rtb,_click.rand.20236%26rtbip%3D64.7.204.81%26rtbdata2%3DEAAaD1N0YXJyX0luc3VyYW5jZSCkwB0olLkQMJHZOzokaHR0cDovL2VsZWN0cm9uaWNzLmhvd3N0dWZmd29ya3MuY29tWig1UHZvZnJEeXV5ejhwcjBxNHFEMGNlWDE0WG44LTdoNzU2YmxKNWFEdUHTF0WAAYuFnaQIoAEBqAGx8pIDugEdQ0FFU0VGcUtvdFByUHh6TmhRUUNDUEoxMlhjOjHAAc7CzwTIAdCZ7_uNK9oBFldFbVloZ0FFSXRnS2FhZEtJUWFRN2flAdlUwD7oAWSYAozcEqgCBagCBrACCLoCBEAHzFHAAgLIAgDQAuDo29OMmNPtmQHgAgA%26redirecturl2%3Dhttps://www.starrcompanies.com/
https://pixel.quantcount.com/r?a=p-9fYuixa7g_Hm2;rand=20236;labels=_click.creative.iab,_qc.iab.clk.p-k-DDnb0kasuuz.269460.978065;redirecturl2=http://www.quantcast.com/adchoices
https://pixel.quantcount.com/r?a=p-9fYuixa7g_Hm2;rand=20236;labels=_click.creative.iab,_qc.iab.clk.p-k-DDnb0kasuuz.269460.978065;redirecturl2=http://www.quantcast.com/adchoices
http://now.howstuffworks.com/2016/12/08/5-things-you-didnt-know-jim-morrison
http://now.howstuffworks.com/2016/12/08/5-things-you-didnt-know-jim-morrison
http://now.howstuffworks.com/2016/12/08/5-things-you-didnt-know-jim-morrison
http://now.howstuffworks.com/2016/12/08/5-things-you-didnt-know-jim-morrison
http://now.howstuffworks.com/2016/12/08/5-things-you-didnt-know-jim-morrison
http://now.howstuffworks.com/2016/12/08/5-things-you-didnt-know-jim-morrison
http://now.howstuffworks.com/2016/12/08/5-things-you-didnt-know-jim-morrison
http://now.howstuffworks.com/2016/12/08/5-things-you-didnt-know-jim-morrison
http://now.howstuffworks.com/2016/12/08/liftware-level-steady-spoon
http://now.howstuffworks.com/2016/12/08/liftware-level-steady-spoon
http://now.howstuffworks.com/2016/12/08/liftware-level-steady-spoon
http://now.howstuffworks.com/2016/12/08/liftware-level-steady-spoon
http://now.howstuffworks.com/2016/12/08/liftware-level-steady-spoon
http://now.howstuffworks.com/2016/12/08/liftware-level-steady-spoon
http://now.howstuffworks.com/2016/12/08/liftware-level-steady-spoon
http://now.howstuffworks.com/2016/12/08/liftware-level-steady-spoon
http://now.howstuffworks.com/2016/12/07/human-technology-earth-weighs-massive-30-trillion-tons
http://now.howstuffworks.com/2016/12/07/human-technology-earth-weighs-massive-30-trillion-tons
http://now.howstuffworks.com/2016/12/07/human-technology-earth-weighs-massive-30-trillion-tons
http://now.howstuffworks.com/2016/12/07/human-technology-earth-weighs-massive-30-trillion-tons
http://now.howstuffworks.com/2016/12/07/human-technology-earth-weighs-massive-30-trillion-tons
http://now.howstuffworks.com/2016/12/07/human-technology-earth-weighs-massive-30-trillion-tons
http://now.howstuffworks.com/
http://now.howstuffworks.com/
http://adventure.howstuffworks.com/
http://adventure.howstuffworks.com/
http://animals.howstuffworks.com/
http://animals.howstuffworks.com/
http://auto.howstuffworks.com/
http://auto.howstuffworks.com/
http://people.howstuffworks.com/culture
http://people.howstuffworks.com/culture
http://entertainment.howstuffworks.com/
http://entertainment.howstuffworks.com/
http://health.howstuffworks.com/
http://health.howstuffworks.com/
http://home.howstuffworks.com/
http://home.howstuffworks.com/
http://www.howstuffworks.com/
http://www.howstuffworks.com/
http://www.howstuffworks.com/
http://www.howstuffworks.com/
http://www.howstuffworks.com/
http://www.howstuffworks.com/
http://electronics.howstuffworks.com/tech
http://electronics.howstuffworks.com/tech
http://www.facebook.com/HowStuffWorks
http://www.facebook.com/HowStuffWorks
http://www.youtube.com/user/HowStuffWorks?sub_confirmation=1
http://www.youtube.com/user/HowStuffWorks?sub_confirmation=1
http://twitter.com/intent/follow?source=followbutton&variant=1.0&screen_name=HowStuffWorks
http://twitter.com/intent/follow?source=followbutton&variant=1.0&screen_name=HowStuffWorks
https://www.pinterest.com/HowStuffWorks/
https://www.pinterest.com/HowStuffWorks/
http://www.howstuffworks.com/
http://www.howstuffworks.com/
https://www.docketalarm.com/


Modern Fax Machines - How Fax Machines Work | HowStuffWorks

http://electronics.howstuffworks.com/gadgets/fax/fax-machine2.htm[12/8/2016 11:29:59 AM]

At the sending end, there is
some sort of sensor to read
the paper. Usually, a modern
fax machine also has a
paper-feed mechanism so
that it is easy to send multi-
page faxes.

There is some standard
way to encode the white and
black spots that the fax
machine sees on the paper
so that they can travel
through a phone line.

At the receiving end, there
is a mechanism that marks
the paper with black dots.

A typical fax machine that you find in an
office is officially known as a CCITT
(ITU-T) Group 3 Facsimile machine. The
Group 3 designation tells you four things
about the fax machine:
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The scanning process: The scanner in a fax machine
looks at one line of the sheet of paper. The scan line
is shown here in red. It sees a group of black and
white spots, shown blown up in the red rectangle at
the bottom of the figure. It encodes the pattern of
spots and sends them through the phone line.

It will be able to
communicate with any other
Group 3 machine.

It has a horizontal
resolution of 203 pixels per
inch (8 pixels/mm).

It has three different vertical
resolutions: Standard: 98
lines per inch (3.85 lines/mm)
Fine: 196 lines per inch (7.7
lines/mm) Super fine (not
officially a Group 3 standard,
but fairly common): 391 lines
per inch (15.4 lines/mm)

It can transmit at a
maximum data rate of 14,400
bits per second (bps), and will
usually fall back to 12,000
bps, 9,600 bps, 7,200 bps,
4,800 bps or 2,400 bps if
there is a lot of noise on the
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line.

The fax machine typically has a CCD or
photo-diode sensing array. It contains
1,728 sensors (203 pixels per inch), so it
can scan an entire line of the document
at one time. The paper is lit by a small
fluorescent tube so that the sensor has
a clear view.

The image sensor looks for black or
white. Therefore, a single line of the
document can be represented in 1,728
bits. In standard mode, there are 1,145
lines to the document. The total
document size is:

1,728 pixels per line * 1,145
lines = approximately
2,000,000 bits of information

To reduce the number of bits that have
to be transmitted, Group 3 fax machines
use three different compression
techniques:

Modified Huffman (MH)
Modified Read (MR)
Modified Modified Read

(MMR)

See Electronics Plus: Facsimile Theory
for a discussion of these compression
types. The basic idea in these schemes
is to look for "runs" of same-color bits.
For example, if a line on the page is all
white, the modem can transmit a dozen
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