UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA

INFINITY COMPUTER PRODUCTS,
INC.,

Plaintiff,
V.

SAMSUNG ELECTRONICS
AMERICA, INC,,

Defendant.

Civil Action No.

DEMAND FFOR JURY TRIAL

SEVERED COMPLAINT FOR PATENT INFRINGEMENT




Plaintiff Infinity Computer Products, Inc. (“Infinity™), for its Severed
Complaint For Patent Infringement against Defendant Samsung Electronics

America, Inc. (“Defendant™), hereby demands a jury trial and alleges as follows:

NATURE OF THE ACTION

1. This 1s a patent infringement action to stop Defendant’s infringement
of Infinity’s United States Patent Nos. 6,894,811 (the 811 Patent™), 7,489,423
(the *’423 -Patent”), 8,040,574 (the *“’574 Patent™), and 8,294,915 (the “’915
Patent™) (collectively referred to as the “Patents-in-Suit™), cach issued by the
United States Patent and Trademark Office (“USPTO”). Infinity is the exclusive
owner of the Patents-in-Suit. Infinity seeks injunctive relief and monetary
damages.

2. Infinity previously brought a patent infringement action in this Court
(hereinafter the “Related Action™) to stop the mfﬂngement of the *811 Patent and
the 423 Patent by Defendant and 14 other corporate entities engaged in the
manufacture and sale of computer-related products (hercinafter “Related Parties™).’
Defendant and Related Parties were accused in the Related Action of

manufacturing and selling products which have the capability of sending

! Infinity Computer Products, Inc. v. Brother International Corp., et al., E.D. Pa, Case No. 2:10-
cv-03175-LDD, filed June 30, 2010,
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facsimiles, scanning, copying and printing (hereinafter the “multi-function
products™). On November 16, 2012, Defendant was severed from that action by

order of this Court (Dkt. No. 280).

THE PARTIES

3. Infinity is a corporation organized under the laws of the State of
Pennsylvania having its principal place of business at 315 Saybrook Rd.,
Villanova, Pennsylvania 19085,

4. On information and belief, Defendant is a corporation organized and
existing under the laws of New York with its principal place of business at 1053
Challenger Rd., Ridgeficld Park, New Jersey, 07660, and may be served care of its
registered agent, CT Corporation System, which itself is located at 111 8th
Avenue, New York, New York,10011. On information and belief, Defendant is
registered as a foreign corporation with the Pennsylvania Department of State and

has been since December 1, 1995.

JURISDICTION AND VENUE
5. This action arises under the Patent Laws of the United States, 35

U.S.C. § 1 et seq., including 35 U.S.C. §§ 271, 281, 283, 284 and 285,
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6. This Court has subject matter jurisdiction over this action pursuant to
28 U.S.C. §§ 1331 and 1338(a).

7. The Court has personal jurisdiction over Defendant because:
Defendant has minimum contacts within the State of Pennsylvania and the Eastern
District of Pennsylvania; Defendant has purposefully availed itself of the privileges
of conducting business in the State of Pennsylvania and in the Eastern Distﬁct of
Pennsylvania; Defendant has sought protection and benefit from the laws of the
State of Pennsylvania; Defendant regularly conducts business within the State of
Pennsylvania and within the Eastern District of Pennsylvania; and Infinity’s causes
of action arise directly from Defendant’s business contacts and other activities in
the State of Pennsylvania and in the Eastern District of Pennsylvania.

8. More specifically, Defendant, directly and/or through its
itermediaries, ships, distributes, offers for sale, sells, and/or advertises (including
the provision of an interactive web page) its products and services in the United
States, the State of Pennsylvania, and the Eastern District of Pennsylvania. Upon
mformation and belief, Defendant and/or its respective customers have committed
patent infringement in the State of Pennsylvania and in the Eastern District of
Pennsylvania. Defendant solicits customers in the State of Pennsylvania and in the

Eastern District of Pennsylvania. Defendant has many paying customers who are
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residents of the State of Pennsylvania and the Eastern District of Pennsylvania and
who use Defendant’s products and services in the State of Pennsylvania and in the
Eastern District of Pennsylvania.

9. Venue is proper in this judicial district pursuant to 28 U.S.C. §§ 1391

and 1400(b).

FACTUAL BACKGROUND

10.  On May 17, 2005, the *811 Patent, entitled “INTERFACE CIRCUIT
FOR UTILIZING A FACSIMILE COUPLED TO A PC AS A SCANNER OR
PRINTER,” was duly and legally issued by the USPTO. On July 1, 2012, an Ex
Parte Reexamination Certificate was issued re-affirming the USPTO’s initial
determination of the patentability each of the claims as amended. A copy of the
"811 Patent is attached hereto as Exhibit A.

11.  OnFebruary 10, 2009, the 423 Patent, also entitled “INTERFACE
CIRCUIT FOR UTILIZING A FACSIMILE MACHINE COUPLED TO A PC AS
A SCANNER OR PRINTER,” was duly and legally issued by the USPTO. On
May 1, 2012, an Ex Parte Reexamination Certificate was issued re-affirming the
USPTO’s initial determination of the patentability cach of the claims as amended.

A copy of the *423 Patent is attached hereto as Exhibit B.
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12.  On October 18, 2011, the 574 Patent, also entitled “INTERFACE
CIRCUIT FOR UTILIZING A FACSIMILE MACHINE COUPLED TO A PC AS
A SCANNER OR PRINTER,” was duly and legally issued by the USPTO. A
copy of the *574 Patent is attached hereto as Exhibit C.

13.  On October 23, 2012, the *915 Patent, also entitled “INTERFACE
CIRCUIT FOR UTILIZING A FACSIMILE MACHINE COUPLED TO A PC AS
A SCANNER OR PRINTER,” was duly and legally issued by the USPTO. A
copy of the 915 Patent is attached hereto as Exhibit D.

14. Infinity is the assignee of all rights, title, and interest in and to the
Patents-in-Suit, and possesses all rights of recovery under the Patents-in-Suit,
including the right to sue for infringement and recover past damages.

15. For a period of time prior to the filing of the Related Action, Infinity
engaged in correspondence with Defendant during which the *811 Patent and the

’423 Patent were disclosed.

COUNT ONE
INFRINGEMENT OF THE ’811 PATENT

16. Infinity repeats and incorporates herein the entirety of the statements

and allegations contained in Paragraphs 1 through 15 above.
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17. On information and belief, and in violation of 35 U.S.C. § 271(a),
Defendant has, literally and under the doctrine of equivalents, infringed the *811
Patent and still is, literally and under the doctrine of equivalents, infringing the
"811 Patent, by, among other things, making, using, offering for sale, and/or selling
without authority a facsimile machine with an interface circuit that allows it to be
coupled to a computer as a printer or scanner, including but not limited to its SCX-
3405FW product and similar multi-function products, and will continue to do so
unless said infringing activities are enjoined by this Court.

18.  On information and belief, Defendant has business relationships in
which Defendant is a manufacturer, supplier, customer, agent, authorized re-seller,
or otherwise a partner with one or more of the Related Parties or business entities
yet to be identified.

19.  On information and belief, Defendant had knowledge of the 8§11
Patent prior to the filing of this action.

20. On information and belief, Defendant owns, operates, advertises, and
controls its website, www.samsung.com, through which Defendant advertises,
sells, offers to sell, and/or instructs customers how to use its multi-function

products.
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21. On information and belief, and in violation of 35 U.S.C. § 271(b),
Defendant has actively induced and continues to induce its customers and business
partners to infringe one or more claims of the "811 patent in this district and
elsewhere in the United States by its intentional acts which have successfully,
among other things, encouraged, instructed, enabled and otherwise caused its
customers to use its multi-function products in an infringing manner having been
provided by Defendant to its customers for the primary purpose of causing
infringing acts by said customers. Upon information and belicf, Defendant has
specifically intended and/or specifically intends that its customers use the
infringing products in such a way that infringes the *811 patent by, at minimum,
selling said infringing products and providing instructions on how to use the
accused products in such a way that infringes the *811 patent to its customers and
knew and/or knows that its actions, including but not limited to providing such
instructions, would induce, have induced, and will continue to induce infringement
by its customers. Defendant knowingly induced infringement and possessed
specific intent to encourage another’s infringement which led to direct
infringement by a third party by soliciting distributors and/or retailers to offer for
sale and/or sell the infringing products, and by soliciting end users to purchase and

use the infringing products, in this district and elsewhere in the United States.
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22, On information and belief, Defendant has Willﬁlll)h/ infringed and
continues to willfully infringe the 811 Patent through its intentional actions
despite 1ts prior knowledge.

23. Infinity has suffered, and will continue to suffer, damages as a result

of the Defendant’s infringing activities.

COUNT TWO
INFRINGEMENT OF THE °423 PATENT

24.  Infinity repeats and incorporates herein the entirety of the statements
and allegations contained in Paragraphs 1 through 15 above.

25.  On information and belief, and in violation of 35 U.S.C. § 271(a),
Defendant has, literally and under the doctrine of equivalents, infringed the *423
Patent and still is, literally and under the doctrine of equivalents, infringing the
’423 Patent, by, among other things, making, using, offering for sale, and/or selling
without authority a facsimile machine with an interface circuit that allows it to be
coupled to a computer as a printer or scanner, including but not limited to its SCX-
3405FW product and similar multi-function products, and will continue to do so
unless said infringing activitics are enjoined by this Court.

26.  On information and belief, Defendant has business relationships in

which Defendant is a manufacturer, supplier, customer, agent, authorized re-seller,
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or otherwise a partner with one or more of the Related Parties or business entities
yet to be identified.

27.  Oninformation and belief, Defendant had knowledge of the *423
Patent prior to the filing of this action.

28.  On information and belief, Defendant owns, operates, advertises, and
controls its website, www.samsung.com, through which Defendant advertises,
sells, offers to sell, and/or instructs customers how to use its multi-function
products.

29.  On information and belief, and in violation of 35 U.S.C. § 271(b),
Defendant has actively induced and continues to induce its customers and business
partners to infringe one or more claims of the 423 patent in this district and
elsewhere in the United States by its intentional acts which have successfully,
among other things, encouraged, instructed, enabled and otherwise caused its
customers to use its multi-function products in an infringing manner having been
provided by Defendant to its customers for the primary purpose of causing
infringing acts by said customers. Upon information and belief, Defendant has
specifically intended and/or specifically intends that its customers use the
infringing products in such a way that infringes the *423 patent by, at minimum,

selling said infringing products and providing instructions on how to use the
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- accused products in such a way that infringes the "423 patent to its customers and
knew and/or knows that its actions, including but not limited to providing such
instructions, would induce, have induced, and will continue to induce infringement
by its customers. Defendant knowingly induced infringement and possessed
specific intent to encourage another’s infringement which led to direct
mfringement by a third party by soliciting distributors and/or retailers to offer for
sale and/or sell the infringing products, and by soliciting end users to purchase and
use the infringing products, in this district and elsewhere in the United States.

30.  On information and belief, Defendant has willfully infringed and
continues to willfully infringe the *423 Patent through its intentional actions
despite its prior knowledge.

31.  Infinity has suffered, and will continue to suffer, damages as a result

of the Defendant’s infringing activities.

COUNT THREE
INFRINGEMENT OF THE °574 PATENT

32. Infinity repeats and incorporates herein the entirety of the statements
and allegations contained in Paragraphs 1 through 15 above.
33.  On information and belief, and in violation of 35 U.S.C. § 271(a),

Defendant has, literally and under the doctrine of equivalents, infringed the 574
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Patent and still is, literally and under the doctrine of equivalents, infringing the
’574 Patent, by, among other things, making, using, offering for sale, and/or selling
without authority a facsimile machine with an interface circuit that allows it to be
coupled to a computer as a printer or scanner, including but not imited to its SCX-
3405FW product and similar multi-function products, and will continue to do so
unless said infringing activities are enjoined by this Court.

34.  On information and belief, Defendant has business relationships in
which Defendant is a manufacturer, supplier, customer, agent, authorized re-seller,
or otherwise a partner with one or more of the Related Parties or business entities
yet to be identified.

35.  On information and belief, Defendant had knowledge of the *574
Patent prior to the filing of this action.

36. On information and ;belief, Defendant owns, operates, advertises, and
controls its website, www.samsung.com, through which Defendant advertises,
sells, offers to sell, and/or instructs customers how to use its multi-function
products.

37. On information and belief, and in violation of 35 U.S.C. § 271(b),
Defendant has actively induced and continues to induce its customers and business

partners to infringe one or more claims of the *574 patent in this district and
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elsewhere in the United States by its intentional acts which have successfully,
among other things, encouraged, instructed, enabled and otherwise caused its
customers to use its multi-function products in an infringing manner having been
provided by Defendant to its customers for the primary purpose of causing
infringing acts by said customers. Upon information and belief, Defendant has
specifically intended and/or specifically intends that its customers use the
infringing products in such a way that infringes the 574 patent by, at minimum,
selling said infringing products and providing instractions on how to use the
accused products in such a way that infringes the *574 patent to its customers and
knew and/or knows that its actions, including but not limited to providing such
instructions, would induce, have induced, and will continue to induce infringement
by its customers. Defendant knowingly induced infringement and possessed
specific intent to encourage another’s infringement which led to direct
infringement by a third party by soliciting distributors and/or retailers to offer for
sale and/or sell the infringing products, and by soliciting end users to purchase and
use the infringing products, in this district and elsewhere in the United States.

38. On information and belief, Defendant has willfully infringed and
continues to willfully infringe the 574 Patent through its intentional actions

despite its prior knowledge.
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39. Infinity has suffered, and will continue to suffer, damages as a result

of the Defendant’s infringing activities.

COUNT FOUR
INFRINGEMENT OF THE ’915 PATENT

40. Infinity repeats and incorporates herein the entirety of the statements
and allegations contained in Paragraphs 1 through 15 above.

41. On information and belief, and in violation of 35 U.S.C. § 271(a),
Defendant has, literally and under the doctrine of equivalents, infringed the 915
Patent and still is, literally and under the doctrine of equivalents, infringing the
’915 Patent, by, among other things, making, using, offering for sale, and/or selling
without authority a facsimile machine with an interface circuit that allows it to be
coupled to a computer as a printer or scanner, including but not limited to its SCX-
3405FW product and similar multi-function products, and will continue to do so
unless said infringing activities are enjoined by this Court.

42.  On information and belief, Defendant has business relationships in
which Defendant is a manufacturer, supplier, customer, agent, authorized re-seller,
or otherwise a partner with one or more of the Related Parties or business entities

yet to be identified.
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43,  On information and belief, Defendant had knowledge of the 915
Patent prior to the filing of this action.

44.  On information and belief, Defendant owns, operates, advertises, and
controls its website, www.samsung.com, through which Defendant advertises,
sells, offers to sell, and/or instructs customers how to use its multi-function
products.

45.  On information and belief, and in violation of 35 U.S.C. § 271(b),
Defendant has actively induced and continues to induce its customers and business
partners to infringe one or more claims of the 915 patent in this district and
elsewhere in the United States by its intentional acts which have successfully,
among other things, encouraged, instructed, enabled and otherwise caused its
customers to use its multi-function products in an infringing manner having been
provided by Defendant to its customers for the primary purpose of causing
infringing acts by said customers. Upon information and belief, Defendant has
specifically intended and/or specifically intends that its customers usc the
infringing products in such a way that infringes the 9135 patent by, at minimum,
selling said infringing products and providing instructions on how to use the
accused products in such a way that infringes the 915 patent to its customers and

knew and/or knows that its actions, including but not limited to providing such
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instructions, would induce, have induced, and will continue to induce infringement
by its customers. Defenda.nt knowingly induced infringement and possessed
specific intent to encourage another’s infringement which led to direct
infringement by a third party by soliciting distributors and/or retailers to offer for
sale and/or sell the infringing products, and by soliciting end users to purchase and
use thg infringing products, in this district and elsewhere in the United States.

46. On information and belief, Defendant has willfully infringed and
continues to willfully infringe the 915 Patent through its intentional actions
despite its prior knowledge.

47. Infinity has suffered, and will continue to suffer, damages as a result

of the Defendant’s infringing activities.

JURY DEMAND

48. Infinity demands a trial by jury on all issues.

PRAYER FOR RELIEF
49.  WHEREFORE, Infinity prays for a judgment against Defendant on all

Counts as follows:
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A.  Finding that Defendant has infringed, and actively induced
infringement of, one or more claims of the *811 Patent;

B.  Finding that Defendant has infringed, and actively induced
infringement of, one or more claims of the *423 Patent;

C. Finding that Defendant has infringed, and actively induced
infringement of, one or more claims of the *574 Patent;

D.  Finding that Defendant has infringed, and actively induced
infringement of, one or more claims of the '915 Patent;

E.  Enjoining Defendant, its officers, agents, attorneys, servants,
and those in privity with it, including distributors, retailers, and
customers, from infringing the 811 Patent, the "423 Patent, the
*574 Patent, and the *915 Patent, pursuant to 35 U.S.C. § 283;

F.  Awarding damages in an amount adequate to compensate
Infinity for Defendant’s infringement of the *811 Patent, the
’423 Patent, the *574 Patent, and the *915 Patent, pursuant to 35
U.S.C. § 284;

G.  Awarding enhanced damages for Defendant’s willful
infringement of the *811 Patent, the *423 Patent, the *574

Patent, and the *915 Patent, pursuant to 35 U.S.C. § 284,

Infinity Computer Produets, Inc. v. Samsung Electronics Ametica, Inc. Page |17
SEVERED COMPLAINT FOR PATENT INFRINGEMENT



H. Awarding Infinity’s reasonable attorneys’ fees and costs
pursuant to 35 U.S.C. § 285 and Rule 54(d) of the Federal
Rules of Civil Procedure;

I. Awarding prejudgment and post-judgment interest; and

J. Granting such other and further relief as the Court deems just

and proper.
/
/
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Date: December 5, 2012.
/s/ Douglas L. Bridges
Douglas L. Bridges
Pro Hac Vice to be applied for
Email: dbridges@hgdlawfirm.com
HENINGER GARRISON DAVIS, LLC
169 Dauphin Street, Suite 100
Mobile, Alabama 36602
Telephone: (251) 298-8701 Fax: (205) 547-5504

Robert L. Sachs, Jr., Esq.
E-mail: RSachs@shragerlaw.com
SHRAGER, SPIVEY & SACHS
One Commerce Square
2005 Market Street, Suite 2300
Philadelphia, PA 19103
Telephone: (215) 568-7771 Fax: (215) 568-7495

Attorneys for Infinity Computer Products, Inc.
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United States Patent

Nachman ct al.

U5006894811B1

10y Patent No.:
45y Date of Patent:

US 6,894,811 B1
May 17, 2005

(54)

{76)

(63)

(51)
(52)

(58)

(56)

INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE COUPLED TOA PC AS A
SCANNER OR PRINTER

Inventors: Bruce Nachman, deceased, late of
Wayne, PA (US); by Marvin Nachman,
legal representative, 315 Saybrook Rd.,
Villanova, PA (US) 15083

Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

US.C. 154{b) by 0 days.

Appl. No.: 08/669,056
Filed: Jun. 24, 1996

Related U.S. Application Data

Continuation-in-part of application No. D8/226,278, filed on
Apr. 11, 1994, now lal. No. 5,530,558,

s HOAN 1/32; HOAN 1704
e 358/442; 358/408; 358/474,
376/100.01

Field of Search ..o, 358/442, 468,
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1.15, 440, 1.6; 3797100, 251, 252, 375,

03, 100.15, 100.01, 100,02, 100.06, 100.05,

100.13
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INTERTACL CIRCUIT FOR UTILIZING A
FACSIMILE COUPLED TOAPC AS A
SCANNER OR PRINTER

This application is a conlinuation-in-par! of application
Ser. No, 08/226,278, filed Apr. 11, 1994, now U.S. Pat. No.
5,530,558,

FIELD OF THE INVENTION

The present invention relates to interfacing a facsimile
with a PC and more particularly t¢ an ioterface circuit of
highly simplified design and including a novel ringing
circult capable of generating a sine wave of a given ampli-
tude and frequency from a small, portable DC battery or 9V
D power supply.

BACKGROUND OF THE INVENTION

As iswell known in the art, a conventional facsimile scans
documents and transmits the scanned information through a
modem in a standard facsimile format to a remote facsimile
which receives the fransmitted data by a modem and con-
werts the transmitted data into a form for printing a docwment
which is a replica of the document scanned by the trans-
mitting facsimile.

Scanning and printing devices especially adapled for use
with PCs (i.c. personal computers) are relatively expensive
devices typically costing many bundreds of dollars 1o as
much as several tbousands of dollars for applications requir-
ing character recognition capabilities.

It has been recognized that conventional facsimile
machines may be viilized as scanners or printers for PCs.
However, the interface devices presently available are both
complicated and expensive and (ypically require a micro-

processor which further tends to increasc both cost and -

circuit complexity.
OBIECT OF THE INVENTION

It is, therefore, a principal object of the present invention
to provide a circuit for nterfacing a PC and a facsimile to
enable the facsimile to be wtilized as a scanner or a printer
for 2 PC and to accomplish all of the objectives ol a scanner
or a printer in a simple straightforward manaer through the
use of a circuil of highly simplificd design and low cost.

BRIEF DESCRIPTION Of THE INVENTION

The present invention achieves all of the above as well as
ather objectives through apparatus which is characterized by

comprising first switch means capable of sclectively cou-

pling a PC modem and a facsimile modem io independent
tclephone lines when in a non-scanning/printing mode and
for decoupling the PC and facsimile modems from the
{elephone lines and coupling these modems 1o one another
when placed in a scanning/printing mode.

Second mapuaily operable switch means activales a novel
ringing circuil which generates a sine wave of appropriate
amplitude and frequency and applies this ringing circuil to
the PC modem, when used as a scanner or to the facsimile
when being used as a printer, causing the PC or facsimile
machine 1o respond io the simulated transmit request,

Release of the circuitry operating bullon causes the mler-
face circuitry o apply an off-heok condition to the facsimile.
Document scarming or printing is initiated by pressing the
facsimile start button or the start button provided as part of
the PC or by a program step integrated into the PC as part
of a print mode (selecting the facsimile as the output device
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for printing). Transmitted data may be dircctly stored ina PC
memory. Documents incorporating alphanumeric data may
be converied by a software program incorporated into the
PC.

The ting generating circuit responsive to pressing of the
operating button generates a transmit request signal by
converting the Iow voltage from a DC source mto a 20 ¢ycle
sine wave of 90 volt amplitude through the employment of
a pulse generating circuit coupled to phase delay means and
applying phase delayed and undelayed pulses to 2 lransis-
torized switching cirouil [or selectively applying posilive
DC voltage 1o opposing inputs of a step-up transformer
which applies a boosted sinusoidal ring signal lo the PC
modem, the ring gemerating circuit generating a ringing
signal of the appropriate amplitude and frequency in a
highly simplified and inexpensive manner. Since operation
of the ringing circuil is completed in Jess than two seconds,
a battery, if used, will have an extremely long operating life.
Allernatively, if a 9V DC power source is used the batfery
is not required al all.

The simple, straightforward operation of only three
swilches eliminates the need for complicated, cxpensive and
typically microprocessor-based cirenitry.

RRIEF DESCRIPTION OF THE FIGURES

‘The above, as well as other objects of the present
invention, will become apparent upon reading the accom-
panying Jescription and drawings in which:

FIG. 1 is a circuit diagram of the interface circuiiry of the
present invention which enables a PC o utilize a conven-
tional facsimile as a sophisticated scanncr or printer.

FIG. 1a is a flow diagram of the circuitry of FIG. 1
employing the microprocessor-based lone detecting circuit
of IG. 1.

FIGS. 20-2i show simplificd Block diagrams of various
system arrangements employing the circuitry of the present
invention.

DETAILED DESCRIPIION OF THE
INVENTION AND PREFERRED
EMBODIMENTS THEREOF

FIG. 1 shows an inlerface circuit 10 embodying the
prineiples of the present invention and being comprised of &
switch assembly SW2 which is a fourpole double-throw
swilch having four movable switch arms SW2-2, SW2-3,
SW2-8, and SW2-11, each cooperating with a puir of
stationary contacts, as shown. l'or examplc, and for
simplicity, note thal switch arms SW2-2 is switchable
between slationary contacts SW2-1 and SW2-3.

Movable switch arms SW2-2, SW2-5, SW2-8 and SW2-
11 are all ganged to operate in unison as shown by common
operating buttort B2 coupied fo the switch arms through a
linkage arm LA2 shown in schemalic (ashion as a dotted
lLine. 'Fhe swilch is designed so that the switch amms are
retained in the positiors to which they are moved.

The swilch arms arc arranged inpairs, switch arms SW2-2
and SW2-5 selectively coupling a modem of a PC (ot
shown for purposes of simplicity) to either a first telephone
line #1 through jumper JP3 or directly to 2 local facsimile
machine (aol shown for purposes of simplicity) through a
jumper tertninal J¥2.

In a similar fashion, a pair of switch arms SW2-8 and

s SW2-11 sclectively couple the local facsimile machine

through jumper JP2 to either a separale lelephone line #2
(through jumper JP4) or to the modem of the PC.
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A double-pole single-throw switch SW3 is provided te
couple cither the local facsimile machine or the PC modem
to a single telephone line or allematively, disconnects the PC
modem and facsimile machine from the common telephone
line. For example, in applications where both the local
facsimile and the PC each have an independent, dedicated
telephone linc, swilch SW3 remains open. In applications
where only a single telephone line is provided, both PC and
the local facsimile may share ihe single (elephone line by
gaining access thereto in a stagpered manner.

Switch SW1 which is a three-pole, doubic-throw switch,
comprises lhree movable switch arms SW1-1, SW1-4 and
SW1-7, sach movable switch arm cooperating with a pair of
stationary switch arms.

Movable switch arm SW1-1 selectively couples the out-
put terminal of the pair of secondary windings W2 of a
slep-up transformer TR either to stationary lerminal SWI1-
2, which isclates the output of the fransformer TR1 from the
pperaling circuilry, or stationary comntact SWI1-3 which

couples the secondary winding W2 of transformer TR1 E

through movable switch arm SW1-7 and stationary contact
SW1-9 simultaneously to stationary contacls SW2-6 and
$W2-12 of four-pole double-throw switch SW2 for simul-
tancous connection to the PC modem and the local facsimile,
when switch arms SW2-5 and SW2-11 respectively cngage
stationary contacts SW2-6 and SW2-12.

Movable switch arm SW1-4 selectively couples a small
rine volt (9V) DC source {(through jumper I5) to either
slationary switch arm SW1-5 for coupling nine volt (V) DC
to & current generator circuit 12 or alternatively coupling
nine volt (9V) DC 1o stationary terminal SW1-6 which in
urn provides DC power to the nine voit (9V) ring generator
circuil amanged within (he deted region as shown,

Current generalor circuil 12 is comprised of resistors R1,

B
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R2 and K5, transistors Q1 and Q6, diode D2 and LED-type ~

dinde D3 which are connected in thc manner shown to
provide a constant current which simulates an off-hook
signal, utilized in the manner to be more fully described
hereinbelow. Resislor R2 serves as a current limiting resis-
tor. LED D3 lights to depote operation of the constant
currenl generator.

Ring generator circuit 14, which is utilized to generate a
200 Hz sinc wave of a 90 voll amplitede, compriscs a
555-type timing circuii 16 which, when activated by a nine
valt DC input, applied 1o 1imer 16 through terminal VCC and
resistor R13, provides a pulse train of equal width, positive-
going pulses at a pulsc rate of approximalcly 20 Hz at its
cutpul 16a.

The pulse train generaled by the 555 timer 16 is simul- 5

taneously applicd to the input of inverier UTA whose output
is simultaneously coupled to the base electrodes of transis-
tors Q2 and Q4, through resistor Ré and through inverter
U1B and resistor R9.

The pulse train, as was set forth hereinabove, is sirnulta- 3

neously coupled to the =T input of a one-shol multivibrator
operating as a phase delay circuit and whose Q output is
coupled 1o the input of inverter ULE. The Q oulput of
one-sho! multivibrator U2A provides a phase delayed pulse
which is coupled through the ouput of inverter ULE simul-
taneously to the base of tragsistor Q3 through resistor R8
and to the base of transistor Q3 through inverter ULF and
resistor R7. Trapsistors Q2—Q5 and resistors R6-RY,
together with resistor R10, form a full bridge switching
circuit which is powered by the nine voit (9} DC source
applied to the terminal VOC to provide drive curreat suffi-
cient to drive transformer TR1, comprised of a pair of

@
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primary windings W1 and a pair of secondary windings W2,
to generate a sine wave ouiput, The pair of primary windings
W1 and secondary windings W2 are coupled in parallel and
the windings are arranged to provide a step-up transformer
to magnify 1he input vollage preferably by ten ¢ one (10:1),
generating e desired output voltage which, in the present
application, is a 20 Hz ouiput of 90 volt amplitude with 13
mils of current from a nine volt {9V} DC, 150 mils current
source. If desired, the frequency, amplitude and current of
the circuit can be changed by selecting different component
values for the passive eloments. The component valves
chosen in the present invention have been selecied to
generate a signal which reproduces a standard bell ring
signal cmployed in a conventional trapsmission between
remole [acsimile machines. The branch circuits BC1 and
BC2 of the bridge circuit are alternately rendered conductive
10 alternalely apply a positive voltage to opposing inputs of
the inpul windings W1 for gencraiing a sine wave from the
positive-going pulses produced by timer circuil 16. The two
input windings W1 are covpled in parailel as are the output
windings W2,

The bell ring signal is sclectively supplied through mov-
able switch arm SW1-1 of the three-pole, double-throw
switch SW1 descobed hereinabove.

The operation of the interface circuit of the present
invention is as follows:

Assuming 1hat the local [acsimile is desired to be operated
in combination with the PC and to function as a scanner, the
switch SW2 is moved from the normal position, in which the
movable switch arms are shown in solid linc fashion, io the
dotted line position simultaneously discomecting the PC
modem and the local facsimile from the elephone lines and
directly connecting the PC receive Hne, PCR1 to ground ard
the PC iransmil line PCTL directly to slalionary contact
SW1-9. The local facsimile transmit line FXT2 is directly
connected to ground and the facsimile receive line FXR2 is
conpected 1n common with line PCT] to stationary contact
SW1.9 of switch SW1. Switch SW3 may be either in the
open or the closed positivn when switch SW2 is moved 0
the scan mode.

Switch SW1 Is eperated by pressing button Bl which is
ganged o the movable switch arms SW1-1, SW1-4 and
SW1-7 by a common linkage arm represented schemaltically
by dotied line LAT. A biasing member or spring SWFP1
normally biases the movable switch arms to the solid line
position shown in Figure. By depressing switch button 31,
the switch arms SWI1-1, SW1-4 and SWI-7 are simulta-
neously moved to the dotted line positions shown in FIG. 1.
Buiton Bl is maintained in the depressed position for a
period preferably between one and Iwo seconds. In the
dotted line position, the nine volt (9V) DC source is coupled
through switch arm SW1-4 and statlonary terminal SW1-6
to the VCC terminals of ring generator circuit 14, preducing
a 20 Hz sinc wave of 90 volt amplitude and a current of 15
mils at the secondary windings W2, which is applied lo the
PC line PCT1 through SW1-1, SW1-3, SW1.7, SWi-9, 126,
SW2-6 and SW2-5, simulating what the PC believes is a
request by a “remote” facsimile to transmit data thereto. The
PC, which may be any type of computer (including but not
Himited 1o an Apple Macinlosh, IBM PC, PCAT cr PCXT) is
provided with either an internal or external group ITE fac-
simile inlerface board, and shifts to a receive mode for
receiving what appears (o the PC to be a facsimile trans-
mission from a “remote”™ facsimile machine.

Alter holding the bulton Bl depressed for a lime which
need not exceed approximately two seconds, button B1 is
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released causing the nine volt (9V) DC source to be coupled
1o input 127 of current generator cireuit 12, which circuit
applies the constant current to the facsimile receive line
FXR2 tc create what appears to the facsimile machine to be
an off-hook condition. Simultaneously therewith, LED D3
lights indicating that the current generalor circuil Is pres-
ently in operation.

The local facsimile machine recognizes the constant cur-
rent as represeniative of an off-hook condition preparing the
local facsimile machine for transmission.

Thereaficr, the conventional slarl bulton of the facsimile
machine (not shown for purposes of simplicity) is pressed to
start communication of the data scanned by the local fac-
simile machioe from 4 document (or documenis) placed

within the facsimile machine document nput (also not 1

shown for purposes of simplicity).

The [acsimile machine may be sither a proup I, group 11,
or group T1 machine, although optimum document resohi-
tion can be obtained through the use of 2 group 1 facsimile
machine,

‘The conventional PC can store the transmitted data in its
memory as a “picture” the resolution of the picture being
200 by 100 pixels for old facsimile machines, 200 by 200
pixels for standard facsimile machines and 400 by 400

pixels for new facsimile machines. Alteroatively, a conven- 2

tjonal OCR software package such as, [or example, a
CAERE OCR program available from Bitsoftware may be
cmployed. Many alternative OCR sofiware packages may be
utilized to convert the “picture” transmitted by the facsimile
machine 10 binary character [orm for word processing use or
the like.

Operation of the facsimile machine in combinalion wilh
the PC wherein the facsimile machine operates as a printer
is as Tollows:

The ring generating circuil is not required to be operated
in this mode and in applications where a facsimile machine
is interfaced with a PC for usc only as a printer, the ring
generating circuil and the cooperaling spring bias switch
may be eliminated.

Switch SW2 shown in FIG. 1 is moved from the sclid line
1o the dotled line pusition decoupling the PC and facsimile
machine from the telephone lines and coupling the PC and
facsimile machine together.

Swilch SW1 is operated to power the current generator
circuit 12 causing both the PC and the facsimile wachine to
see an oif-hook condition.

The computer (PC) is operated either by providing a
swilch such as a push button switch (not shown for purposes

of simplicity) to enter into a standard protocol with the 5

facsimile machine and thereafter to transmit information in
standard facsimile machine format. The facsimile machine
senscs that it 18 communicating with a remote facsimile
machine and creates a document in accordance with the data
reccived from the PC in “pixel” form. The PC may be
provided with a standard program baving a print mode in
which the [acsimile machine is identified In the prinling
routine as the specific output device being utilized during
such a print mode. Upon completion of printing mode,
switch SW2 may be returned to the solid line position
decoupling the PC {from the facsimile machine and recou-
pling the PC and facsimile modems to their associated
telephone lines.

FIGS. 2a-2 show various arrangements in which the
present invention may be utilized.

Noting, for example, FIG. 2a, ihe circuitry 10 of the
present invention is coupled between a standard facsimile

10
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6
machine 30, a PC-type computer 40 having a facsimile
modem circuitry 41 and central office telephone lines 500 and
51. In the arrangement shown in FIG. 2e, the facsimile
modem circuitry may be either internal or external te the
PC-type computer 44

FIG. 2b shows another slternative embodiment in which
the citcuitry of the presen! invention is incorporated into the
PC-type computer and may be arranged on its own printed
wiring board or on a printed wiring board which is common
{o the circuitry 10 of the present invention and the facsimile
modem circuitry 41. The arrangement of FIG. 2b is ather-
wise the same as thal shown in F1G. 2a. The circuil 10
shown in FIG. 2b is provided with three RF-11 relephone
cable connections for Tespective connection with the fac-
simile machine 34 and telephone lines 50 and 51, If only one
additional telephone ceble is provided, the slandard fac-
simile machine 40 and the internal facsimile modem 41 may
share that cable.

FIG. 2¢ shows another aliernative arrangement i which
the circuitry 10 of the preseat invention is integrated into the
standard [ucsimile machine 30. The operation of the arrange-
meat of FIG. 2¢ is wtherwise similar to those shown in FIGS.
2z and 2b.

FIG. 24 shows an arrangement in which the circuitry 10
of the present invention is mounied upon its own printed
wiring board and is arranged within the PC-type computer
40 and is electrically connceted 1o the internal facsimile
modem 41 by an external RJ-1% cable as shown. The
operation 1§ otherwise the same as the embodiments of
FIGS. 2a-2¢ described hereinabove.

"The circuitry 10 of the present invention may aliernatively
be placed upon a printed circuit card of approximately a
credit card size for inserlion in a bus slol provided in
present-day PCs enabling the circuil on the printed cireuil
card, inserted into a slot provided along the cxterior of the
PC, to be coupled Lo & PCMCIA bus which is an additional
bus that may be addressed by the PC.

FIG. 2¢ shows still another arrangement in which the
PC-type computer 40 is coupled to external facsimile
modem circuitry 41, for example, through 2o RS-232 cable.
The facsimile machine interfaces io the external facsimile
medem 41 through circuitry 10 by way of an RI-11 tele-
phone cable. When in the normal mode of operation, cir-
cuitry 10 interfaces central office telephone lines 500 and 51
through the RI-11 telephone cables, as shown. Cable 30 may
te employed for standard facsimile machine telephone com-
munications while telephone line 51 is used for the ¢xlemnal
facsimile modem circuitry. If only one central office tele-
phone Tine is available, line 50 may be shared in the manner
previously described.

FIG. 2f shows an arrangement in which inlerface circuit
10 is internal to the Lacsimile machine. PC-lype computer 40
is coupled to the facsimile modem circuitry 41 and interface
circuit 10 through an RS-232 cable. When in the normal
mode of operation, circuilry 10 interfaces the central offce
telepbone Iines 50 and 51 through RJ-11 telephone cables, as
shown. Cable 0 may be employed for standard facsimile
mrachine lelephone communications while telephone line 51
is used for the external facsimile modem circuitry. I only
onc central office telephone line is available, line 50, for
example, may be shared In the manner previcusly described.
The arrangement of FIG. 2f is used with PC's which do not
have a fax modem installed. When interface 19 is installed
internal to the facsimile, the fax modem of the fax machine
incorporates many of the functions of circunit 10, through
integration of the already existing eircuitry components of
the fax modem.

A-16
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The present invention may be employed with telephone
systems having digital signal processing. FIG. 24, which is
similar to FIG. 2f, and which shows like circuits designaled
with like numerals, further includes an interface 60 for
digital signal processing. The send and receive oplions
required for scanning and printing are provided by inferface
60, which may, for example, be a chip set such as PEB 2091
N-V4.4 and LPB 2186 N-V4.4, manutactured by Siemens.
Any other chip sel having similar operating characteristics
may be employed. As other digiial signal formats come into
use, such as ADSL {Asymmetric Digital Subscriber Line)
HDSIL (High Bit Rate Digital Subseriber Line), or the lke,
a chip set for handling such formats may be substituted for
interface 640.

As shown in FIG. 2i, 2+ RAM and/or Fixed Disk 70 may

be incorporated into the interface 10, integrated with a fax

modem 30 1o allow for the capture of images o1 documents
[er later transfer inte the PC 40 or the facsimile machine 30,
or for image enhancement within the interface configuration
10. The addition of the data storage feature is parlicularly
desirable for the fax machine or fax modem when they are
n normal fax send or receive modes.

Optionally, the data storage feature is desirable for fleld
application usege where information may be downloaded
from a PC and stored in interface 10 for later trapster 1o a
facsimile machine or a PC. Storage weuld be retained in this
instance by batlery backup incorporated in the RAM
memory 70. Baltery backup is not necessary for fixed disk
storage.

FIG. 2 shows an arrangement for automated scanning

and printing functions between a fax modem and a [ax ;

machine.

As represented in FIGS. Za~2f, in order to activalc an
automated process for scanning or printing, the ring circuil
4 (FIG. 1) interfaces with the Tip and Ring features of the

fax modem or fax machine. This is dependent on keying in 3

a code on the fax keypad, such as ## or #* or any other
predelermined code in order (o respectively identify the
scanning and printing tunctions. Tuterface 10 detects the
tones gencrated by the inserted code (af the tone receiver 25
and generales a nng sizgnal. The ring signal is detected and
interpreted by the ring detect circuit of the fax modem or the
fax machine. The fax modem or fax machine then generates
receive signals or tones which indicale a conpection. The fax
modem or fax machine commences the scanning of the [ax
image or print cycle.

By depressing a predetonmined code such as ## on the fax
machine key pad, the tone deteclor circuit 25 interprets this
code, enabling a control cireuit io activate first (26} and
second (27) relay means. Relay 26 disconnects the fax

machine and the fax modem {connected lo the PC) from the s

Central Office torminal lines. Relay 27, then canncels 9V to
the ring generator circuit 14 causing a sinusoidal ting signal
of a predetermined frequency and amplitude to be generated
to the PC fax modem. The PC fax modem answers and staris
the scanning process from the fax machine to the PC.

A communicalion program stored in the PC allows the
code #* (for example) to be colered, generating the tone
signa] from the fax modem. The tone detector circyit in the
interface 10 interprets this code, enabling a conirol circuit to
activate first {26) and second (27) relay means. Relay 26
disconnects the fax machine and the fax modem (connected
to the PC) [rom (he Central Office (crminal lines. Relay 27,
then connects 9¥ 1o the ting generator circuil 14 causing a
sinusoidal ring signal of a predetermined frequency and
amplitude to be generated to the fax machine. The fax
machine answers and slarts the printing process form the PC
fax modem.

b
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The switch version does not require the ## or #* or any
other code, but activaies the automated scanning/printing by
pressing the ringer butlon B2.

The provision of the scan and print funclions inlernal to
the facsimile machine may also be accomplished by vitlizing
the analog output of the optical scanning circuit 75 of the
lacsimile machine (FIG. 2g). The analog signals are pro-
cessed by the control/modem circuitry 76 where they are
converted into a digital serial signzl and then transmitted
through the RS 232 sending inlerconmect port, the signal is
then received by an RS232 comnector at the PC. The
aforemeationed procedure ntilizes unused signal lines which
are availabie on most modem chips such as the Rockwell
chip series.

A send and receive driver software package then imple-
ments the following action. The receive driver software
acoepls the digital image for slorage or processing as appro-
priale. This send/receive driver communications software
package also has the ability to send a digital image Lo the
facsimile machine for printing purpeses. The facsimile
machine’s control/modem circuiiry then processed by the
print driver 77 for printing. This linkage method for scan-
ning and printing ntilizing a fax machine is particularty
useful for a computer without a fax modem. Any available
send/recelve communications software package Is accepl-
uble.

The commands of ## or #* for sending and receiving are
still appropriate for Ikis application although any other
desired commands may be selecled.

For the aulomated operation, the circuitry 10 of FiG. 1 is
provided with device 25 which includes an sutomatic tone
detector circuit for receiving a unique mumber dialed by
either the facsimile machine or the PC modem. Upon
recognilion of the unique number, as set forth above or by
generation using other techniques, the tone receiver cperates
a driver circnit 26 for operating switch SW2 to deccuple the
PC and the facsimile machine from their associated tele-
phone lines and for commecting the PC to the facsimile
machine. Driver circuit 26 may be a relay or its equivalent
lor operating an armature (not shown) to move the switch
arms belween Lheir two operating slates. Driver unit 27
which likewise may be a relay or its equivalent, operates the
switch SW1 Lo the position energizing the ringing circnit 14.
A timer is sel and when two seconds clapses, unil 27 is
deencrgized causing the off-hock signal to be generated by
current generator circuit 12 through the release of the
operating button. When printing or scanaing is complete, the
tone receiver unit Is reset, A simplified flow diagram of the
aforementioned operation is shown in F1G. 1a.

The circuitry of the presenl invention is highly simplified
in design and provides effective communication hetween the
PC and local facsimile machine enabling the local facsimile
machige to provide the dual functions of operating indepen-
denily for transmission or reception to remote facsimile
machincs as well as tunctioning as a scanner or printer with
a lncal PC. The circuitry of the present invention provides all
the necessary signal conditions which lead the PC and local
facsimile machine to belicve that they are comnmnicating
with one another over a lelephone line. The facsimile
machine, although operating in its normal Fashion, functions
very effectively as a scanner or printer as and when needed
and provides a scanping or printing capability at a mere
fraction of the cost of conventional scapners or printers.

Simple switching of SW2 returns the PC and facsimile
machine to normal use.

The novel ring circuit provides the required ring signal
which is conventional in present-day facsimile transmission
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application through the empleyment of an inexpensive, low
vollage, DC battery or 9V power source and, through the
operation of two switches incorporated in the novel interface
cirenitey of the present invention, followed by operation of
the [acsimile start switch, provides an interface circuit which
is extremely easy to use and which eliminates the need for
more complicated and expensive microprocessor-hased
devices,

A latitude of modification, change and substitution is
intended in the foregoing disclosure, and in some instances,
some featurcs of the invention will be emploved without a
corresponding use of other [ealures. Accordingly, il is appro-
priate that the appended claims be construed broadly and in
a manner consistenl with the spirit and scope of the inven-
tion herein described.

What is claimed is:

1. A method of creating a scanning capability from a
facsimile machine to 2 computer, with scanned image digital
data signals transmitted through a bi-directional conneclion
via & passive link between the facsimile machine and the
computer, comprising the steps of:

by-passing or isolating the facsimile machine and the

computer from he public network telephone line;
couphing the facsimile machine to the computer;
conditioning the computer to receive digital facsimile

signals representing data on a scanned document; and
conditioning the facsimile machine to transmit digital

signals representing data on a scanned document o the

computer, said computer being equipped with send/ 5

rceeive driver communications software enabling the
receplion of scanned image signals [rom the facsimile
machine, said transmitted digilal facsimile signals
being reccived directly into the computer through the

bi-directional direct connection via the passive link, ;

thereafier, said computer processing the received digi-
tal facsimile signals of the scanpned document as
needed.

2. The method of claim K {o create a scanning capabilily
through a bi-directional direct connection via a passive link
between a facsimile machine and a computer by transfer of
scanned image data signals [tom the facsimile machine
through said connection, said tacsimile machine by-passing
or isojaled from the public network telephone line, and
connected 10 an appropriate receiving port of a computer or
other office product capable of receiving and processing said
signals.

3. The methed of claim 1, including transferring a parallel
data source signal of a scanned image from said facsimile
machine Lo said computer.

4. The method of claim 1, including transferring a digitai
serial data source sigpal of a scanned image from said
facsimile machine to said computer.

5. The method of claim 1 further comprising optically

recognizing the scanned data within the computer and .

converting the scanned data inlo character codes within the
compuler, said computer being equipped with Optical Char-
acter Recognition Software.

6. A method of creating a scanming capability from a
[acsimile machine 1o & computer equipped with a modem,
with scanncd image data signals translerred through a
bi-directional direct connection via a passive link between
the facsimile machine and the computer, comprising the
steps of:

by-passing or isolating the facsimile machine and the

computer from the public network telephone line;
coupling the facsimile to the computer;
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conditioning the computer to receive facsimile signals
representing data on a scanned document; and

coaditioning the facsimile machine o trapsmit signals
representing data on a scanned document to the
computer, said computer being equipped with send/
receive driver communications soffware cnabling the
reception of scanned image signals from the [zesimile
machine, said transmitted facsimile signals being
received through the bi-directional direct connection
via the passive link to the computer modem, thereafter,
said computer processing the received facsimile signals
of the scanned document as needed.

7. Amethed of making a [acsimile machine operable as a
scanner and printer for a personal computer, by iransferring
digital data through a bi-dircctional dircet connection via a
passive link between the facsimile machine and the
compuler, cach of the facsimile machine and personal com-
puter for communicating normally using af least one public
netwark tclephone line, comprising the steps of:

configuring the facsimile machine to communicate with
the personal computer using a digital connector port of
the facsimile machine and personal computer, with
both the facsimile machine and personal computer
isplated from said at least one public network telephone
line;

arranging lhe [acsimile machine to be in a digilsl con-
nection made; and

shifting the personal computer 1o a connected mode for
sending or receiving digital signals through the
bi-directional direct connection via the passive link for
scanning and printing between the computer and the
facsimile machine, in a facsimile format, vsing the
digital connector port of the personal computer, said
computer being equipped with send/freceive driver
commumnicaiions soflware enabling the transfer of the
scanning and printing signals between the compuler
and the faesimile machine.

8. The method of claim 7 including using RS 232 con-
nector ports to interface between the facsimile machine and
the personal compuler.

9. The methed of claim 7 including using parallel con-
nector ports to interface between the facsimile machine and
the personal computes,

10. The method of claim 7, using RS 232, parallel or other
suitable digital port type connectors o interface between
said facsimile machine and said computer.

15. The method of claim 7 further comprising optically
recognizing the scanped data within the computer and
converting the scanned data into characler codes within the
cortputer, said computer being equipped with Optical Char-
acter Recognition Software.

12. A methed of using a facsimile machine as a scanner
and printer by translerring data signals through a
bi-directional direct connection via a passive link between
the facsimile machine and the personal computer, each of the
[acsimile machine and personal computer for communicat-
ing using lelephone types of circuils, said facsimile machine
and computer being isolatcd from the public relephone
network, comprising the steps of:

(2) configuring the facsimile machine to communicate
wilh the personal computer using the facsimile
machine, and by-passing or isolating the facsimile
machine and computer from the public telephone net-
work;

(b) arranging the facsimile machine (o be in a simulaed
off-hook condition, or connection mode; and
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(c) shifting the personal computer to an off-hook
condition, or conneclion mede for sending or receiving
signals in facsimile formats through the bi-directional
direct conpection via the passive link between the
personal computer and the facsimile muchine;

said computer being equipped with send/reccive drver
communicalions software enabling the transfer of the
scanning and printing signals berween ihe computer
and the facsimile machine.

13. The method of c¢laim 12 including using serial data
lransmissions for both scanning and printing through the
bi-directional direct connection via the passive link betwecn
the facsimile machine and the personal computer.

14. The method of claim 12 including using parailel data
transmissions for both scanning and printing through the
bi-directional direct connection via the passive link between
the facsimile machine and the personal compuler,

15, The method of claim 12 including using analog data
transmissions lor both scanning and printing through the
bi-directional direct connection via the passive link between
the facsimile machine and the personal computer.

16. The method of claim 12 using analog or digital serial,
parallel data trausmissions, for both scanning and printing
(hrough the bi-directional direct connection via the passive
link, between the facsimile machine and the personal com-
puicr.

17. The method of claim 12 further comprising, optically
recognizing the scamned data within the computer and
converling the scanned data into character codes within the
compuler, said computer being equipped with Optical Char-
acter Recognition Software.

18. A method of using a facsimilc machine with a
compuier, one or both of which being connecied o a
telephone line such that said facsimile machine operates as
a scanning and printing device for the computer when
isolated from the telephone line comprising the stops of:

(1) coupling the [acsimile machine to the computer
through a bi-directional direct connection via a passive
Iiok;

(b) generating a signal to simulate an off-hock condition
or conneclion mode providing a direct paih whereby
the facsimile machine is conditioned 1o transmit or
receive signals through the bi-direetionat direction via
the passive link to the compuier;

(c) genorating a facsimile mechine signal whereby the
compuler is conditioned Lo receive signals representing
data on a scanned document; and

{d) generaiing a computer signal whereby the facsimile

machine is conditioned to receive signals representing °

data on a document 1¢ be printed;
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said comrpuler being equipped with send/receive driver
communications software enabling the reception of
scanned image signals from the facsimile machine or
the sending of computer data to the facsimile machine
for printing.

19. A method of using a facsimile machine with a
compuier, one or both of which heing conpected 0 a
lelephone line such that said facsimile machine operates as
a printing device for the computer when isolated from the
telephone line, comprising the steps of:

(2) coupling the facsimile machine to the computer
througlh a bi-directional direct connection via a passive
link, which enables transfer of digital image signals in
both directions;

(b} generaling a signal represcntative of a facsimile
machine communications signals, whereby the com-
puter is conditioned 10 transmil signals representing
data on a document (o be printed; and

(¢) generating a signal 1o simulate an off-hook condition
or connection mode providing a direct paih whereby
the facsimile machinc is conditioned to receive signals
through the bi-directional direct connection via the
passive link representing data [rom the computer of a
document to be printed.

20. A method of making a facsimile machine operable as

a scanner and printer for a computer, each of the facsimile
machine and computer for communicating normally using at
least ome public network telephone line, comprising the
steps of:

{a) configuring the facsimile machine to communicate
with the personal compuicr through a bi-directional
direct connection via a passive link between a digilal
connector porl on the facsimile machine and a digital
connecler porl on the computer, with both the facsimile
machine and computer by-passing or isolated from said
at least one public network telephone line;

(b) arranging the facsimile machine to send or receive
digital data signals; and

(¢} coupling the digital data signals through the
bi-directional direct connection via the passive link
between the personal compuicr and the facsimile
maching;

said computer being equipped wilh send/receive driver
communications software ¢nabling the reception of
scanned image signals from the [acsimile machine or
the sending of computer data to the facsimile machine
for printing.
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57 ABSTRACT

Apparatus for interfacing a conventional facsimile machine
with a PC enabling the use of the facsimile machipe as a
scanner or printer. A first switch assembly selectively
couples the PC modem and facsimile machine either te inde-
pendent telephone lines in a normal mode or to one another
in a scan/print mode. A manvally operated switch assembly
is depressed for a brief interval sufficient to activate a ringing
circuit which converts DC power from a small battery source
to a 20 Hz sine wave of 90 volt amplitude and applies the
sine wave signal to the PC to cause the PC or facsimile to
enter inlo a scan or print mode, respectively. The manually
operahle switch is then released to apply a constant current
to the facsimile machine fo simulate an off-heok condition.
A facsimile machine start button is then operated to start the
facsimile machine which scans documents provided therein
and transmits the scanned dafa in a conventional fagsimile
transmission format or activate the PC to transmat a fax in
conventional facsimile transmission format to utilize the fac-
simile machine as a printer. The PC may be equipped with a
suitable software program for comverling non-graphic, i.e.
such as word-type information into & binary format suitable
for use in word processing applications and may store the
data in a memory for subsequent use. An atomatie circuit
may be provided to initiate a scanning or printing mode
responsive 10 receipl of a unigue number received from
either the facsimile machine or the PC, thus eliminating the
nead for switches.
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EX PARTE
REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307

THE PATENT IS [IEREBY AMENDED AS
INDICATED BELOW.

Matfer enclosed in heavy brackets | ] appeared in the
patent, but lias been deleted and is no konger a par{ of the
patent; matter printed in italics indicates additions made
to the patent.

AS A RESULT OF REDXAMINATION, IT HAS BCEEN
DETHRMINED THAT:

Claims 1, 6, 7, 12 and 18-29 are determined to be patent-
able as umended.

Claims 2-5, 8-11 and 13-17 dependent on an amended
claim, are determined to be palentuble.

1. A method of ereating a scanning capability from a fac-
simile machine to a computer, with scanned image digital
data signals transmitied through a bi-directional direct con-
nection via a passive link between the facsimile machine and
the computer, comprising the steps of:
by-passing or isolating the facsimile machine and the
computer from the public network telepbone line;

coupling the facsimile machine to the computer;

conditioning the computer to receive digital facsimile sig-
nals representing data on a scanned document; and

conditioning the facsimile machine to fransimit digital sig-
nals representing data on a scanned document 1o the
computer, said computer being equipped with wmodi-
Jfied standard protocol send/receive driver communica-
tians software enabling the reception of scamned image
signals from the facsimile machine, said transmitted
digitat facsimile signals being received directly into the
computer through the bi-directional direct connection
via the passive link, thereafter, said computer process-
ing the received digital facsimile signals of the scanned
document as needed.

6. A method of creating a scanning capability from a fac-
simile machine to a computer equipped with a modern, with
scanned image data signals trensferred through a
bi-directional direct conneetion viz a passive link between
the facsimile machine and the computer, comprising the
steps of:

by-passing or isolating the facsimile machine and the

computer from the public network telephone line;

coupling, the facsimile to the computer;

conditioning the computer to receive facsnmile signals
representing data on a scanned document; and

conditioning the facsimile machine 1o transmit signals
representing dala on a seanned document to the
computer, said computer being equipped with wrmodi-
[fied standard protocol send/receive driver communica-
tions software enabling the reception of scanned image
signals from the facsimile machine, said transmitted
facsimile signals being received through the
bi-directional direct connection via the passive link to
the compuler modem, theresller, said compuler pro-
cessing the received facsimile signals of the scanned
document as needed.

7. A method of making a facsimile machine operable as a

scanner and printer for a personal computer, by transferring

2

digital data through a bi-directional direct connection via a

passive link between the facsimile machine and the

compulter, each of the facsimile machine and personal com-
puter for comnunicating normally vsing at least one public
s network (elephone line, comprising the steps of:

configuring the facsimile machine to communicate with

the personai computer using a digital connector port of
the facsimile machine and personal compuier, with
both the facsimile machine and personal computer ise-
lated from said at least one public nerwork telephone
line:

arranging the facsimile machine (o be in a digital connec-

tion mode; and

using an wnmodified standard profoced for shifting the

personal computer o a connected mede for sending or
receiving digital signals through the hi-directional
direct connection via (he passive link for scanning and
printing between the computer and the facsimile
maching, in a facsimile format, using the digital con-
nector port of the personal compuater, said computer
being equipped with sendfreceive driver communica-
fions software enabling the transfer of the scanning and
printing signals between the computer and the facsimile
machine.

12. A method of using a facsimile machine as a scanner
and printer by transferring data signals through a
bi-directicnal direc! connection via a passive link between
ihe [acsimile machine and the personal computer, each of the
facsimile machine and personal computer for communicat-
ing using telephone types of circuits, said facsimile machine
and computer being isolated from the public telephone
network. comprising the steps of:

{a) configuring the facsimile machine to commumnicale
with the personal computer vsing the facsimile
machine, and by-passing or isolating the facsimile
machine and compuler from the public telephone nel-
work;

{b) arranging the facsimile machine to be in a simolated
off-hook condition, or connection mode; and

() using an unirodified siondard protocol for shifting the
personal computer to an oft-hook conditien, or connec-
tion mode for sending or receiving signals in facsimile
formats through the bi-directional direct connection via
the passive link between the personal computer and the
tacsimile machine:

said computer being eguipped with sendfreceive driver
communications software enabling the transfer of the
scamning and printing signals between the computer
and the facsimile machine.

18. A method of using a facsimile machine with a
compuler, one or both of which being connected 1o a tele-
phone line such that said facsimile machine operales as a
scanning and printing device for the computer when isolated
from the welephone line comprising the steps of:

(2) coupling the facsimile machine to the computer
through a bi-directional direct connection via a passive
link;

{(b) generating a signal 1o simulate an off-hook condition
or connection mode providing a direct path whereby
the facsimile machine is conditioned to trausmit or
receive signals through the hi-directional direct connec-
tion via the passive link to the computer;

{c) generuting a facsimile machine signal whereby the
compuler is conditioned to receive signals representing
data on a scanned document; and
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(&) generating a computer sighal whereby the facsimile
machine is conditioned 1o receive signals representing
data on a document fo be printed;

said computer being equipped with unmodified standard
protocol sendfreceive driver communications software
enabling the reception of scanned image signals from
the facsimile machine or the sending of computer data
10 the facsimile machine for printing,

19. A method of using a facsimile machine with a

computer, one or both of which being connected to a tele-
phone line such that said facsimile machine operates as a
printing device for the computer when isolated from the tele-
phone line, comprising the steps of:

(a) coupling the facsimile machine to the computer
through a bi-directional direct connection via a passive
link, which enables transfer of dipital image signals in
hoth directions;

(b} generating & signal representative of a facsimile
machine communications signals, whereby the com-
puter is conditioned to fransmit signals representing
data on a document (¢ be printed; and

{¢) generating a signal (o simulate an off-hook condition
or connection mode providing a direct path whereby
the facsimile machine is conditioned to recejve signals
through the bi-direcliona] direct connection via the pas-
stve link representing data from the computer of a
document to he printed, wherein the computer is
equipped with wnmodified siandard protocol send/
receive driver comniunication sofiware.

4

20. A method of making a facsimile machine operable asa

scanner and printer for a computer, each of the facsimile
machine and computer for comrannicating normally using at

least one public network telephane line. comprising the steps

5
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(a) configuring the facsimile machine to communicate
with the perscnal computer through a bi-directional
direct connection via a passive link between a digital
connector port on the facsimile machine and a digital
connector port on the computer, with both the facsimile
machine and computer by-passing or isolated rom said
af least one public network telephone line:

{b) arranging the facsimile machine o send or receive
digital data signals: and

(c) coupling the digital data signals through the
bi-directional direct connection via the passive link
between the personal computer and the facsimile
machine;

said computer being equipped with unmodified standard
profocol sendfreceive driver communications software
cnabling the reception of scanned image signals from
the facsimile machine or the sending of computer data
to the facsimile machine for printing.
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1 .
INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE MACIHNE COUPLED TO A PC
AS A SCANNER OR PRINTER

This application is a divisional of the conlinvation-in-part
application Ser. No. 08/669,056, filed Jun. 24, 1996 now UK.
Pat. No. 6,894.811, which is a continuation-in-part of appli-
cation Ser. No. 08/226,278, filed Apr. 11, 1994, which issued
as 1.8, Pai. No. 5,530,558, These applications are incorpo-
rated herein by reference.

The following represents a truc and accurate copy of con-
linuation-in-part application Ser. No. 08/669.056, except [or
the addition of the new ciaims.

The claims herein incorporate malier subject to a restric-
tion requirement in the CIP application Ser. Ne. 08/668,056,

FIELD OF THE INVENTION

The present invention relates (o interfacing a facsimile with
a PC and more particularly to an interface circuit of highly
simplified design and including a novel ringing circuit
capable of penerating a sign wave of a given amplitude and
frequency from a sinall, portable DC batlery or %V DC power

supply.
BACKGROUND OF THE INVENTION

As is well known in the arl, a conventional facsimile scans
documents and transmits the scanned information through a

modem in a standard facsimile format to a remote facsimile 3

which receives the transmitted data by a modem and converts
the transmitted data info a form forprinting & document which
is a replica of the document scarned by the transmitling
[acsimile.

Scanning and printing devices especially adapted for use
with PCs (i.e. personal computers) are relatively expensive
devices typically costing many hundreds of dollars to as much
as several thousands of dollars for applications requiring
character recognition capabilities.

Tt has been recognized that conventional facsimile
machines may be ulilized as scanncrs: or printers for PCs.
However, the interface devices presently available are both
complicated and expensive and typically require a mictopro-
cessor which further tends to increase both cost and circuit
complexity.

OBIECT OF THE INVENTION

It is, therefore, a principal object of the present invention to

provide a circuit for interfacing a PC and a facsimile 1o enable s

the facsimile to be vtilized as a scanner or a printer for a PC
and 1o accomplish all of the ohjectives of a scanner or a printer
in a simple straightforward manner through the use of a
circuil of highly simplified design and low cost.

BRIEF DESCRIPTION OF THEE INVENTION

The present invention achieves all ol (he above as well as
other objectives through apparatus which is characterized by

comprising first switch means capable of selectively coupling

a PC modem and & [(acsimile medem 1o independent tele-
phone lines when in a non-scanning/printing mode and for
decoupling the PC apd facsimile modems from the telephone
lines and coupling these modems to one another when placed
in a scanning/printing niode.

Second manually operable switch means activates a novel
ringing circuit which generates a sine wave of appropriate
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amplitude and frequency and applies this ringing cireuit to the
PC modem, when used as a scanner or to the facsimile when
being used as a printer, causing the PC or facsimile machine
to respond to the simulated transmit request.

Release ol the cireuilry operating button causes the inter-
face circuilry to apply an off-hook condition to the facsinile.
Document scanning or prinfing is initiated by pressing the
facsimile start button or the start button provided as part of the
PC or by a program step infegrated into the PC as part of a
print mode (selecting the facsimile as the output davice for
printing). Transmitted data may be directly stored in a PC
memory. Documents incorporating alphanumeric data may
be converted by a software program incorporated info the PC.

The ring generating circnit responsive to pressing of the
operating button gencrates a transimi¢ request signal by con-
verting the low voltage from a DC source into a 20 cycle sine
wave o 90 volt amplitude through the employment of a pulse
generating cireuit coupled to phase delay means and applying
phase delayed and undelayed pulses to a transistorized

20 switching circuil for selectively applying positive DC voltage

to apposing inputs of a step-up transformer which applies a
boosted sinusoidal ring signal to the PC moden, the ting
generating circuit generating aringing signal of the appropri-
ate amplitude and frequency in a highly simplified and inex-
pensive manncr. Since operation of the ringing circuit is com-
pleted in less than two seconds, a battery, if used, will have an
extremely long operating hife. Alternatively, ifa 9V DC power
source is used the battery is not required at all.

The simple, straightforward operation of only three
switches eliminates ihe need for complicaled, expensive and
typicelly microprocessor-based cireuitry.

BRIEF DESCRIPTION OF THE FIGURES

The sbove, as well as other objects of the present invention,
will become apparent upon reading the accompanying
description and drawings in which:

FIG. 1 is a circuit diagram of the interface cirouitry of the
presentinvention which enables a PC o wiilize a conventional
facsimile as a sophisticated scanner or printer.

FIG. 1gis a flow diagram ol the cireuitry of FIG, 1 employ-
ing the microprocessor-based tone detecting circuit of FIG. 1.

FIGS. 2a- 2j show simplified biock diagrams of various
syslem arrangements employing the cirenitry of the present
invention.

DETAILED DESCRIPTION CF THE INVENTION
AND PREFERRED EMBODIMENTS THERECE

FIG. 1 shows an interface circuit 10 embodying the prin-
ciples of the present invention and being comprised of a
switch assembly SW2 which is a four-pole double-throw
switch having four movable switch arms SW2-2, SW2-5,
SW2-8, and SW2-11, cach cooperating with a pair of station-
ary contacts, as shown. For example, and for simplicity, note
that switch arms SW2-2 is switchable between stationary
contacts SW2-1 and SW2-3.

Mowvable switch arms SW2-2, SW2-5, SW2-8 and SW2-11
are all ganged to operate in unison as shown by common
operating button B2 coupled to the switch anns through a
linkage arm LA2 shown in schematic fashion as a dotted line.
The switch 15 designed so that the switch arms are retained in
the positions to which they are moved.

The switch armns are arranged in pairs, switch arms SW2-2
and SW2-5 selectively coupling a modem of a PC (not shown
for purposes of simplicity) to either a first telephone line #1
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through jamper JP3 or directly to a local facsimile machine
{(not shown for purposes of simplicity) through a jumper
terminal TP2.

In a similar fashion, a pair of switch arms SW2-8 and
8W2-11 seleclively couple the local facsimile machine
through jumper JP2 to either a separate telephone line #2
{through jumper JP4) or to the modem of the PC.

A double-pole single-throw switch SW3 is provided fo
couple either the local facsimile machine or the PC modem to
a single telephone line or altematively, disconnects the PC
modem and facsimile machine from the commen telephone
line. For example, in applications where both the local fic-
simile and the PC each have an Independent, dedicated tele-
phone line, switch SW3 remains open. In applications where
only asingle telephone line is provided, both PC and the local
facsimile may share the single telephone line by gaining
access thereto in a staggered manner.

Swilch SW1 which is a three-pole. double-throw switch,
comprises lhree movable switch arms SW1-1, SW1-4 and
SW1-7, each movable switch arm cooperating with a pair of
stationary switch arms.

Movabie swilch arm SW1-1 seleclively couples the outpul
terminal of the pair of secondary windings W2 ol a step-up
transformer TR1 either to stationary terminal SW1-2, which
isolates the cutput of the transformer TR1 from the operating
cireuitry, or stationary contact SW1-3 which couples the sec-
ondary winding W2 of transformer TRI through movable
switch arm SW1-7 and stationary contact SWI1-9 simulta-
neously to stationary contacts SW2-6 and SW2-12 of four-

pole double-throw switch SW2 for simultancous conneclion

1o the PC modem and the local facsimile, when switch anms
SW2-5 and SW2-11 respectively engage staticpary contacts
BW2-6 and SW2-12.

Movable switch arm SW1-4 selectively couples a small
nine volt (9%) DC source (fhrough jumper I8) to either sta-
tionary switch arm SW1-5 for coupling nine volt (9V) DC to
a current generator cirevit 12 or alternatively coupling nine
valt (9V) DC to slationary terminal SW1-6 which in turn
pravides DIC power to the nine voit (9V) ring gencratar circuit
arranged within the dotted region as shown.

Current generator circnit 12 s comprised of resistors R1,
R2 and RS, transistors Q1 and Q6, diode D2 and LED-ype
diode 133 which are commected in the manner shown to pro-
vide a constant current which simulates an off-hook sigaal,
utilized in the manner to be more {ully described hereinbelow.
Resistor R2 serves as a current limiting resistor. TED D3
lights to denote operation of the conpstant current generator.

Ring generator cireuit 14, which is utilized to generate a 20
11z site wave of a 90 volt amplitude, comprises a 555-type

timing eircuit 16 which, when activated by a nine volt DC 5

input, applied to timer 16 through terminal VCC and resistor
R13, provides a pulse truin of equal width, positive-going
pulses at a puise rate of approximately 20 Hz at its cutput 16a.

The pulse train generated by the 555 timer 16 is simulta-
neously applied to the input of inverter ULA whose cuiput is
simultaneously coupled to the base electrodes of transistors
()2 2nd Q4, through resistor R6 and through inverter U1R and
resistor RY.

The pulse train, as was set forth hereinabove, is simulta-
neously coupled to the -1 input of a one-shot multivibrator
operating as a phase delay circuit and whose (3 ootput is
coupledto the input of inverter ULE. The Q@ cutput of one-shot
multivibrator U2A provides a phase delayed pufse which 1s
coupled throngh the output of Inverter U1E sinmultanecusly to
the base of transistor Q3 through resistor R8 and to the base of
transistor Q3 through inverter U1L and resistor R7. Transis-
tors Q2-Q3 and resistors R8-RY, together with resistor RIO,
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form a full bridge switching circuit which is powered by the
nine voit (9V) DC source applied to the terminal VCC 1o
provide drive current sufficient to drive franslormer TRI,
comprised of a pair of prinery windings W1 and & pair of
secondary windings W2, to generate a sine wave oulpul. The
pair of primary windings W1 and sccondary windings W2 are
coupled in parailel and the windings are arranged to provide
a step-up transformer to magnify the input voltage preferably
by ten to one {10:1), generaling ihe desired cutput voltage
which, in the present application, is a 20 Hz output of 90 volt
amplitude with 15 mils of current from a sine voit (9V) DC,
150 mils current source. If desired, the frequency, amplitude
and current af the circuit can be changed by selecting differ-
ent component values for the passive elements. The compo-
nent values chosen in the present invention have been selected
o generate a signal which reproduces a standard bell ring
signal employed in a conventional transmission between
remote facsimile machines. The branch circuirs BC1 and BC2
of the bridge circuit are altemnately rendered conductive 1o
alternately apply & positive voltage to opposing inputs of the
input windings W1 for generating a sine wave from the posi-
live-going pulses produced by timer circuit 16. The two input
windings W1 are coupled in parallel as are the output wind-
ings W2.

The beli ring signal is selectively supplied through mov-
able swilch arm SW1-1 of the three-pole, double-throw
switch SW1 described hereinabove,

The operation of the interface circuit of the present inven-
tion is as follows:

Assuming that the Jocal [acsimile is desired to be operaled
in combination with the PC and to function as & scanner, the
switch SW2 is moved from the normal position, in which the
movabie switch arms are shown in solid line faslion, to the
dotied line posifion sinmitancously disconnecting the PC
modem and the local facsimile from the telephone lines and
direetly connecting the PC receive line, PCR1 to ground and
the PC wansmit line PCT'L directly to stationary contact SW1-
9. The local facsimile trapsmit Jine. FXT2 is directly con-
nected to ground and the facsimile receive line FXR2 is
connected in common with line PCT1 lo stationary contact
SW1-9of switch SW1. Switch $W3 may be either in theopen
or the closed position when switch SW2 is moved to the scan
mode.

Switch SW1 is operated by pressing button B which is
ganged to the movable switch arms SW1-1, SWil-d.and
SW1-7 by 2 common linkage arm represented schematically
by dotted line LAL. A biasing member or spring SWP1 nor-
mally biases the mavable switch arms to the solid line posi-
tion shown in Figure, By depressing switch butten B1, the
switch arms SW1-1, SW1-4 and SWI-7 are simultaneously
moved o the dotted Ene positions shown in IIG. 1. Button B1
is mamtained in the depressed-position for a period prefer-
ably belween one and two seconds. In the dotted Line posi-
tion, the nine volt (9V) DC source is coupled through switch
arm SW1-4 und stationary terminal SW1-6 Lo the VOC ter-
minals of ring generator cirenit 14, producing a 20 He sine
wave of 90 volt amplitude and a current of 15 mils at the
secondary windings W2, which is applied to the PCline PCT1
through SW-1, SWI1-3, SW1-7, SWL-Y, 126, SW2-6 and
SW2-3, simulating what the PC believes 15 a request by a
“remote” facsimile to trapsmit data thereto. The PC, which
may be any type of computer {including but not limiled io an
Apple Macintosh, IBM PC, PCAT or PCX T} is provided with
either an internal or external group III facsimile interface
board. and shifts to a receive mode for receiving what appears
to the PC o be a facsimile transmission from a “remote”
facsimile machine.

B-17



s 7,489,423 B2

5

After tolding the button B1 depressed for a time which
need nol exceed approximately two seconds, button Bl is
released causing the nine volt (9V) DC source to be coupled
to input 12a of current generator cireuit 12, which circuit
applies the constanl current 1o the facsimile receive line
FXR2 to create what appears to the facsimile machine to bean
off-hook condition. Simmltaneously therewith, TED D3
lights indicating that the current generator circuit is presently
i aperation.

‘The local facsimile machine recognizes the constant cur-
rent as representative of an off-hook condition preparmg the
local facsimile machine for tramsmission.

Thereafter, the conventional start button of the facsimile
machine (not shown for purposes of simplicity) is pressed to
starl conununication of the data scaaned by the local [ac-
simile machine from a document {or documents) placed
within the facsimile machine document input (also not shown
[or purposes of simphcity).

The facsimile machine may be either a group I, group 11, or
group I machine, although optimum document reselition
can be ohtained through the use of a group 1II facsimile
machine.

The conventional PC can store the transmifted data n ils
memory as a “picture” the resolution of the picture being 200
by 100 pixels for old facsimile machines, 200 by 200 pixels
for standard facsimile machines and 400 by 400 pixels for
new facsimile machines. Alternatively, a conventional OCR
software package such as, for example, s CAERE OCR pro-
gram uavailable from Bitsoftware may be emploved. Many
altemative OCR solfware packages may be wtilized to converl
the “picture” transmitted by the facsimile machine to binary
character form for word processing nse or the like.

Operation. of the facsimile machine in combination with
the PC wherein the facsimile machine operates as a printer is
as follows:

The ring generating circwit is not required to be operated in
this mode and in applcations where a facsimile machine is
interfaced with a PC for use only as a printer, the ring gener-
ating circuit and the cooperating spring bias switch may be
eliminated.

Switch SW2 shown in FIG. 1 is moved from the sclid line
to the dotted line position decoupling the PC and facsimile
machine from the telephone lines and coupling the PC and
facsimile machine together.

Switch SW1 33 operated to power the current generator
circuit 12 causing both the PC and the facsimile machine 1¢
see an off-heok condition.

The computer (PC) is operated either by providing a switch
such as a push bufton switch {not shown for purposes of

simplicity) to enter into 4 standard protoco! with the facsimile s

machine and thereafter to transmit information in standard
[acsimile machine format. The facsimile machine senses (hat
it is communicating with. a remote facsimile machine and
creates a document in accordance with the data received from
the PC in “pixel” form. The PC may be provided with a
standard program having a prinl mode in which the facsimile
machine is identified in the printing routine as the specific
outpul device being wtilized during such a print mode. Upon
completion of printing mode, swiich SW2 may be returned to
the solid line position decoupling the PC from the facsimile
machine and recoupling the C and facsimile modems to their
associated telephone lines.

FIGS. 20-2/ show various arrangements in which the
present invention may be utilized.

Noting, forexample, FIG. 24, the circuitry 10 of the present
invention is coupled between a standard facsimile machine
30, a PC-type computer 40 kaving a facsimile modens cir-
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cuitry 41 and central office telephone lines 50 and 51. In the
arrangement shown in FIG. 24, the [acsimile modem circuitry
may be either intemal or external io the PC-lype computer 0.

FIG. 25 shows anather alternative embodiment in which
the circvitry of the presenl invention is incorporsted inlo the
PC-type computer and may be arranged on its own printed
wiring board or on a printed wiring board which is commeon to
the cirenitry 10 of the present invention znd the facsimile
modem circuilry 41. The arrangement of I'lG. 26 is otherwise

) the same as that shown in FIG. 2a. The circuit 10 shown in

TIG. 2415 provided with three RJ-11 telephone cable cognec-
lions for respective conneetion with the facsimile machine 30
and telephone lines 50 and 51. If only one additional tele-
phope cable is provided, the standard facsimile machine 46
and the inlerval facsimile modem 41 may share that cable.

FIG. 2¢ shows another alternative arrangement in which
the circuitry 10 of the present invention is integrated into the
slandard facsimile machine 30. The operation ol the arrange-
ment of FIG. 2¢ is otherwise similar (o those shown in FIGS.
2aand 25

FIG, 24 shows an arrangement in which the circuitry 10 of
the present invention is mounted upon ils own printed wiring
board and is arranged within the PC-type computer 40 and is
electrically connected to the internal facsimile modem 41 by
an externat RJ-11 cable as shown. The operation is otherwise
the same as the embodiments of FIGS. 2a-2¢ described here-
inabove. .

The cirenitry 10 of the present invention may alternatively
beplaced upon a printed cireuit card of approximately acredit
card size for insertion in a bus slot provided in present-day
PCs enabling the cirenit on the printed circuit card, inserted
into a slot provided along the exterior of the PC, to be coupled
o 2 PCMCLA bus which is an additicnal bus that may bhe
addressed by the PC.

FIG5. 2e shows still another arrangement in which the PC-
type computer 40 is coupled 1o external facsimile madem
circuitry 41, for example, through an RS-232 cable. The
facsimile machine interfaces to the external facsimile modem
41 through circuitry 10 by way of an RJ-11 telephone cable.
When inthe normal mode of operation, circuitry 10 interfaces
central office telephone lines 50 and 31 through the RJ-11
telephone cables, as shown. Cable 50 may be employed for
standard facsimile machine telephone communications while
telephone line 51 is used for the external facsimile modem
circuitry. If only one central office telephone line is available,
line 50 may he shared in the manner previously described.

F1G. 2f'shows an arrasgement in which interface circuit 10
is internal to the facsimile machine. PC-type computer 40 is
coupled 1o the facsimile modem circuitry 41 and interface
circuit 10 through an RS-232 cable. When inthe normal mode
of operation, circuitry 10 interfaces the central office tele-
phone lines 50 and 51 through RI-11 telephone cables. as
shown. Cable 50 may be employed for standard facsimile
machine telephone communications while telephone line 51
is used for the external facsimile modem circuitry. If only one
central office telephone line is available, line 50, lor example,
may be shared in the manner previousty described. The
arrangerent of FIG. 271y used with PC’s which do not have
a fax modem installed. When interface 10 is installed internal
to the facsimile, the fax modem of the fax machine incorpo-
rates many cf the functions of circuit 10, through integration
of the already existing circuilry components of the fax
moderm.

The present invention may be employed with telephone

5 systems having digital signal processing, FIG. 2%, which is

similar 1o FIG. 2f, and which shows like circuits designated
with like numerals. further inciudes an interface 69 for digital
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signal processing. The send and receive options required for
scanning and printing are provided by interface 60, which
may, for example, be a chip setsuch as PEB 2091 N-V4.4 and
EPB 2186 N-V4.4, manufactured by Siemens. Any other chip
sel having similar operating characlerisiics may be emploved.
As other digital signal formats come into uge, such as ADSL
{Asymmetric Digital Subseriber Line) HDSL (High 13it Rate
Digital Subscriber Line), or the like, a chip set for handling
such [ormats may be substituled for interface 60.

As shown in FIG. 24, a RAM and/or Fixed Disk 70 may be
incorporated into the interface 10, integrated with a fax
modem 30 to allow for the capture of images or documents for
later ransferinto the PC 40 or the facsimile machine 30, or tor
image enhancement within the interface configuration 10.
The addition of the data storage leature is particularly desir-
ahle for the fax machine or fax modem when they are in
normal fax send or receive modes.

Optionally, the data storage feature is desirable for feld
application usage where information may be downloaded
from a C and stored in interface 10 for later transfer to a
Jacsimile machine or a PC. Storage would be retained in this
instance by battery backup incorporated n the RAM memory
70. Battery backup is nol necessary for fixed digk storage.

FIG. 2/ shows an arrangement for automated scanning and
printing functions belween a fax modem and a fax machine.

Ay represented in FIGS. 2a-2f, in order to activale an auto-
mated process for scanning or printing, the ring circvit 4 (F1G.
1) interfaces with the Tip and Ring feamres of the fax modem
or fax machine. This is dependent on keying in a code on the
{ax keypad, such as ## or #* or any other predelermined code
in order to respectively identify the scanning and printing
fanctions. Interface 10 detects the tones generated by the
inserted code {at the tone receiver 25 and generates a ring
signal. The ring signal is detected and interpreted by the ring
detect circuit-of the fax modem or the fax machine. The fax
modem or fax machine then generates receive signals ortones
which indicate a connection. The tax modem or fax machine
conumences the scanning of the fax image or print cycle.

By depressing a predetermined code such as ## on the fax
machine key pad, the tone detector cireuit 25 interprets this
code, enubling a control cirenit to activate first (26) and sec-
ond (27) relay means. Relay 26 disconnects the fax machine
and the fax modem (connected to the PC) from the Central
Office terminal lines, Relay 27, then connects 9V to the ring
generator circuil 14 causing a sinusoidal ring sipnal of a
predetermined frequency and amplitude to be generated to
the PC fax modem. The PC fax modern answers and starts the
scanning process from the fax machine to the PC.

A communication program stored in the PC allows the

code #* (for example) to be entered, generating the tone 5

signal from the fax modem. The tone delector circuit in the
interface 168 iterprets this code, enabling a control eircuil to
activate first (26) and second (27) relay means. Relay 26
disconnects the fax machine and the fax medem (connected to

the PC) from the Central Office terminal lines. Relay 27, then

connects 9V to Lhe ring generator circuil 14 causing a sinu-
soidal ring signal of a predetermined frequency and ampli-
tude to be generated to the fax machine. The fax machine
angwers and starts the printing process from the PC fax
maodem.

The switch version does not require the #4 or #* or any
other code, bat activales the avtomated scanning/printing by
pressing the ringer bution B2.

The provision of the scan énd print functions internal fo the
facsimile machine may also be accomplished by ntilizing the
analog output of the optical scanning circvit 75 of the fac-
simile machine (FIG. 2g}. The analog signals are processed

-

Ln

2

6l

a
©n

8

by the centrol/modem circuitry 76 where they are converted
into a digital serial signal and then transmitted through the RS
232 sending interconnect pott, the signal is then received by
an RS232 connector at the PC. The aforementioned proce-
dure utilizes vnused signal lines which are available on most
modem chips such as the Rockwell chip series.

A send and receive driver software Package then imple-
ments the following action, The receive driver software
accepts the dipital image for siorage or processing as appro-

0 priate. This send/receive driver communications software

package also has the ability to send a digital image to the
facsimile machine for printing purposes. The [acsimile
machine’s control/moedem circuitry 76 receives the digital
image data and it’s then-processed by the print driver 77 for
printing. This linkage method for scanning and printing uti-
lizing a fax machine is particularly useful for a computer
without a fax modem. Any available send/reccive communi-
cations software package Is acceptable.

The commands of ## or #* lor sending and receiving are
still appropriate [or this application although any other
desired commands may be selected.

For the atomated operation, the circuitry 10 of F1G. 1 1s
provided with device 25 which includes an auromatic tone
detector circunit for receiving aunique number dialed by either
the Tacsimile machine or the PC moders. Upon recognition of
the unique number, as set forth above or by generation vsing
other techniques, the tone receiver 25 operates a driver circuit
26 for operating switch SW2 to decouple the PC and the
facsimile machine from their associated elephone lines and
for connecting the PC to the facsimile machine. Driver circuit
26 may be a relay or its equivalent for operating an armature
(not shown) to move the switch arms between their two aper-
ating states. Driver unil 27 which likewise may be a relay or
its equivalent, operates the switch SW1 to the position ener-
gizing the ringing circuit 14. A timer is set and when two
seconds clapses, unil 27 15 deenergized causing ibe ofi-hook
sigpal 1o be generated by current generator circuit 12 through
the release ofthe eperating button. When printing or scapning
is conmplete, the tone receiver unit is reset. A simplified flow
diagram of the aforementioned operation is shown in FIG. 1.

The circuilry of the present invention is highly simplified in
design and provides effective communication between the PC
and local facsimile machine enahling the local facsimile
machine to provide the dual functions of operating indepen-
denlly for transmission or reception to remole facsimile
machines as well 25 functioning as a scanner or printer with a
foeal PC. The circuiiry of the present invention provides all
the necessary signal conditions which lead the PC and local
facsimile machine to believe that they arc comnminicating
with one another over a telephone line. The facsimile
machine, although operating in its normal fashion, functions
very effectively as a scanner or printer as and when needed
and provides a scanning or printing capability at a mere
[raction of the cost of conventional scanners or prinfers.

Simple switching of SW2 returns the PC and facsimile
maching o normal use.

The novel ring circuit provides the required ring signal
which is conventional in present-day facsimile (ransmussion
application through the employment of an inexpensive, low
voltage, DC battery or 9V power source and, through the
operation of two switches ncorporated in the novel interface
circuitry of the present invention, foljowed by operation of
the facsimile start switch, provides an interface cirevit which
is extremely easy to use and which eliminates the need for
more complicaled and expensive microprocessor-based
devices.
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A latitude of modification, change and substitution is
intended in the foregeing disclosure, and in some instances.
some featurcs of the invention will be employed without a
corresponding vse of other features. Accordingly, it is appro-
priate that the appended claims be construed broadly aud ina
manner consistent with the spirit and scope of the invention
herein described.

Whar is claimed is:

1. A method of transferring digital image data signals
between a computer equipped with send/receive driver com-
munications software and a facsimile machine to cause said
[acsimile machine te operale us a printing device, comprising
the steps of:

(a) coupling the facsimile machine to the computer through

a bi-directional direct cannection via a passive link:

(b) conditioning the facsimile machine to receive print
image data from the computer;

() conditioning the computer for initiating transniission of
print image digital date to said [acsimile machine of a
document to be printed by said facsimile machine:

{d) upon activating the send driver communications sofi-
ware of the computer the print image digital data from
the computer is transterred without interruption through
2 receiving port of ke facsimile machine, whereby the
print image digital signals of the computer are processed
by the facsimile machine into signals for printing.

2. A method of connecting the scan or print apparatus of a

facsimile machine configuration o a compnter, in order to
support image data transmissions [or scanning or printing

hetween the facsimile machine and the computer, comprising -

the steps of:

coupling the facsimile pachine to the computer through a
bi-directional direct conmnection via a passive link
belween the facsimile machine and the computer; con-
ditioning a scan or print mode for the facsimile machine
and the computer, as needed;

cenditiening, the iransmission of image data signals
between (he facsimile machine and the camputer for the
sclected scan or print mode;

[
b

L

]

10

said computer being equipped with send/receive driver
communicalions software enabling the sending ol image
data to the [acsimile machine for printing or receiving of
the scanmed facsimile machine image data by the com-
puter for use as needed.

3. The methed of claim 2, including transferring serial or
parallel digital signals of scan or print data images between
said facsimile machine aud said computer as needed.

4. The method of ¢laim 2, including transferring a digital
dara source signal of a scan or print data image between said
facsimile machine and said computer as needed.

5. The methed of claim 2 further comprising, optically
recognizing the scanned data within the computer and con-
verting the scanned data into character codes within the com-
puter, said computer being equipped with Oplical Character
Recognition Software.

6. A methed of using a facsimile machine operably linked
to a compuler to print transmitted digilal image data received
from a computer by the facsimile machine, or scan digital
image data transmitted from the facsimile machine 1o the
computer through a bi-directional direct connection via 2
passive link, the method comprising:

() providing the bi-directional direct connection via z
passive link for transfer of digital image data represen-
tative of images between the computer and the facsimile
machine;

{b) activating a print or scan mode on the computer and
facsimile machine, said computer or facsimile machine
being equipped with send and receive driver communi-
cations soflware enabling the transfer of the digital
image data between the computer and the facsimile
machine; and

(¢} transmitting the digital image data from the computer to
the facsimile machine for printing, or transmitting
scanned digital image data from the facsimile machine
to the computer, over the bi-directional direct connec-
tion via the passive link in accordance with an instruc-
tion.

B-20
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51 ABSTRACT

Apparatus for interfacing a conventional facsimile machine
with a PC enabling the wse of lhe ficsimile machine as a
scanner or primter. A first switch assembly selectively
couples the PC modem and facsimile machine either to inde-
peadent telephone lines in a normal mode or to one another
in a scan/print mode. A manualy operated switch assembly
is depressed for a brief mterval sufficient to activate a ringing
circuit which converls DC power from a small battery source
10 a 20 Hz sine wave of 20 volt amplitude and applies the
sine wave signal to the PC to cause the PC or facsimile to
enter into & scan or print mode, respectively. The manually
operable switch is then released to apply a constanl current
to the facsimile machine to simulate an eff-hook condition.
A facsimile machine start button is then operated to start the
facsimile machine which scans documents provided therein
and transimits 1he scanned data in & conventional facsimile
transmission format or activate the PC to transmit a fax in
conventional facsimile rransmission format to wtilize the fac-
simile machine as a printer. The PC may be equipped with a
suitable software program for converting non-graphic, j.e.
such as word-type information into a binary format suitable
for use in word processing applications and may store the
data in a memory for subsequent use. An automatic circuit
mey be provided to initiate a scanning or printing mode
responsive 10 receipt of a unique number received from
either the facsimile machine or the PC, thus elininating the
need for switches.
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EX PARTE
REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307

THE PATHNT 15 HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heavy brackets [ ] appeared in the
patent, but has been deleted and is no longer a part of the
patent; matter printed in italics indicates additions made
to the patent.

AS A RESULT OF REEXAMINATION, IT HAS BEEN
DETERMINED THAT:

Claims 1, 2, 6 arc determined to be patentablc as
amended.

Claims 3-5 dependent on an amended <laim, are deter-
mined to be patentable.

1. A methed of transferring digital image dala signals
between 4 computer equipped with geweric send/Teceive
driver communications software and a facsimile machine to
cause said facsimile machine to operate as & printing device,
comprising the steps of:

{a) coupling the facsimile machine to the computer
through a bi-directional direct conpection via a passive
link:

(h) cenditioning the facsimile machine o receive print
image data from the computer,

{c) conditioning the computer for injtiating transmission
of print image digital data to sajd facsimile machine of
a document to be printed by said facsimile machine;

{d) upon activating, the gereric send driver comnmunica-
tions software of the computer the print image digital
daty [rom the computer is transferred without intermp-
tion through a receiving port of the facsimile machine,
whereby the print image digital signals of the computer
are processed by (he facsimile machine into signuls for
printing.

=

20

30

40

2

2. A method of connecting the scan or print apparatus of a
facsimile mackine configuration o a computer, in order to
support image data transmissions for scanning or printing
berween the fucsimile machine and the computer, compris-
ing the steps of:

coupling the facsimile machine to the compater through a

bi-directional direct connection via a passive link
hetween the facsimile machine and the computer; con-
ditioning a scan or print mode for the (acsimile and the
compuier, as needed;

conditiening the transmission of image data signals

berween (he Tacsimile machine and the computer for
the selected scan or print mode;

said computer being equipped with gereric send/receive

driver communieations software enabling the sending
of image data to the facsimile machine for printing or
receiving of the scanned facsimile machine image data
by the computer for use as needed.

6. A method of using a facsimile machine operably linked
to a computer to print fransmitted digital imape data received
from a computer by the facsimile machine, or scan digital
image data transmitted from the facsimile machine to the
computer through a bi-directional direct connection via a

_ passive link, the method comprising:

() providing the bi-directional direct connection viz a
passive link for transfer of digital image data represen-
tative ol imapes between the computer and the fac-
simile machme;

(b} activating a print or scan mode on the computer and
facsimile machine, said computer or facsimile machine
being equipped wilh generic send and receive driver
communications software enabling the transfer of the
digital image data between the computer and the fac-
simile machine; and

() fransmitting the digital image data from the computer
to the facsimile machine for printing, or transmitting
scanned digital image data [rom the facsimile machine
to the computer, over the bi-directional direct connec-
tion via the passive link in accordance with an imstruc-
tion.
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Apparatus for interfacing a conventional facsimile machine
with a PC enabling the use of the facsimile machine as a
scanner or printer. A lirst swilch assembly selectively couples
the PC modem and facsimile machine either to independent
telephone lines in a normal mode or to cne another in a scan
print mode. A manually operated swilch assembly s
depressed for a bricf interval sufficient to activate a ringing
cireuit which converts DC power from a small battery source
toa 2011z sine wave of 20 volt amplitude and applies the sine
wave signal to the PC to cause the PC or facsimile to enter into
a scan or print mode, respectively. The manually operable
switch is then released to apply & constant current to the
facsimile machine to simulate an off-hock condition. A fac-
simile machine start button is then operated to start the fac-
simile machine whiclh scans documents provided therein and
transmits the scanned data in a conventional tacsimile trans-
mission format or activate the PC to transmit a fax in conven-
tinnal facsimile transmission format to utilize the facsimile
machine as a printer. The PC may be equipped with a suitable
software program for converting non-graphice, ie. such as
word-type informationimto a binary formal suitable foruse in
word processing applications and may store the data in a
memory for subsequent use. An automatic circait may be
provided to initiate a scanning or printing mode responsive to
receipt of a unique nuimber received fiom either the facsimile
machine or the PC, thus eliminating the need for switches.
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1
INTERFACE CTRCUIT FOR UTILIZING A
FACSIMILE MACHINE TOAPCAS A
SCANNER OR PRINTER

This application is a Continvation of application Ser. Ne.
11/084,297 filed Mar. 15, 20035, now U.8. Pat. No. 7,489,423,
which is a Divisional of Continuation-in-Part application Ser.
No. 08/669,056, filed Jun. 24, 1996, whichissued as .S, Par.
No. 6,894,811, whichis a Continuation-in-Part of application
Ser. No., 08/226,278, filed Apr. 11, 1994, whichissued as 1.8,
Pat. No. 5,530,558,

The foHowing represents a tue and accurate copy of appli-
caticn Ser. No., 117084257,

Claims 1, 7. and 10, herein are representative of the pre-
ceding disclosure application Ser. No. 08/669/056, and ger-
mane tc the invention as claimed in this Continvation appli-
cation,

FIELD OF THE INVENTION

The present invention relates to interfacing a facsimile with
a PC and more particularly Lo an interface circuit of highly
simplified design and including a novel ringing circuit
capable of generating a sign wuve of a given aniplitude and
frequency from a small, portabie DC battery or 8V DC power

supply.
BACKGROUND OF THE INVENTION

Asis well known in the art, a conventional facsimile scans
documents and wansmits the scanned information through a
modem in a standard facsimile format to a remote facsimile
which receives the transmitted data by @ medem and converts

the transmitted data into a form for printing a document which

is a replica of the document scanned by the transmitiing
fucsimile. Scanning and printing devices especially adapted
for use with PCs (i.e. personal computers) are relatively
expensive devices typically costing many bundreds of dollars
to as much as several thousands of dollars [or applications
requiring character recognition capabilities.

Tt has been recognized that conventiomal facsimile
machines may be utilized as scanners or printers for PCs.
However, the interface devices presently available are both
comiplicated and expensive and typically require a micropro-
cessor which further tends to increase both cost and cireuit
complexity,

OBJECT OF THE INVENTION

It is, therefore, a principal object of the present invention to
provide a circuirfor interfacing a PC and a facsimile to enable
the facsimile to be utilized as a scanner or a printer fora PC
and to accomplish all of the objectives ofa scanner or a printer

in o simple straightforward manner through the use of a 5

circuit of highly simplified design and low cost.
BRIEF DESCRIPTION OF THE INVENTION

The present invention achieves all of the above as well as
other objectives thirough apparatus which is characterized by
comprising [irst switch means capable of selectively coupling
a PC modem and a facsimile modem v independent tele-
phone lines when in & non-scanning/printing mede and {or
decoupling the PC and facsimile modems from the telephone
lines and coupling these medems to one another when placed
in a scanning/printing mode.
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Second mannally operable switch means activates a novel
ringing circuit which generates a sine wave of appropriaie
amplitude and frequency and applies this ringing circuitto the
PC modem, when used as a scanner or to the facsimile when
being used as a printer, causing the PC or facsimile machine
io respond fo the simulated transmit request.

Release of the circuitry operating bulton causes the inter-
face circuitry to apply an off-hook condition to the facsimile.
Document scanning or printing is initiated by pressing the

' facsimile start buttonor the start button provided as part olthe

PC or by a program step integrated into the PC as part ol a
print mode (selecting the facsimile as the output device for
printing). Transmitted data may be directly stored in a PC
memory. Docaments incorporating alphanumeric data may
be converted by a sottware program incorperated into the PC.

The ring generating circuit responsive to pressing of the
aperating butlon generates a transmit request signal by con-
verting the low voltage from a DC source into a 20 cyele sine
wave 0f 90 volt amplitude through the employment of a pulse
generating cireuit coupled to phase delay means and applying
phase delayed and undelayed pulses to a transistorized
switching circuit for selectively applying positive DC voltage
fo opposing inpufs of a step-up transformer which applies a
boosted sinuseidal ring signal to the PC modem, lhe ring
generating circuit generating a ringing signal of the appropri-
ate amplitude and frequency in a highly simplified and inex-
pensive manner. Since operation of the ringing circuit is com-
pleted in less than two seconds, & hattery, if nsed, will have an
extremely Jong operating life. Alternatively, ifa 9V DC power
source is used the battery is not required at all.

The simple, straightforward operation of only three
switches eliminates the need for complicated, expensive and
typically microprocessor-based circuitry.

BRIEF DESCRIPTION OF THE FIGURES

The above, as well as other objects ofthe present invention,
will become appareni upon reading the accompanying
description and drawings in which:

FIG. 1 is a circuit diagram of the interface circuitry of the
present invention which enables a PC to utilize a conventional
facsimile as a sophisticated scanner or printer.

FIG. 1ais aflow diagram of the circuitry of FLG. 1 emyploy-
ing the microprocessor-based tone detecting circuit of FIG. 1.

FIGS. 22-2i show simplified block diagrams of various
system arrangenicnts employing the cirenitry of the present
invention,

DETAILED DESCRIPTION OF THE INVENTION
AND PREFFRRED EMBODIMENTS THEREOF

TIG. 1 shows an interface circuit 18 embodying the prin-
ciples of the present invention and being comprised of a
switch assembly SW2 which is a four-pole double-throw
swilch having four movable switch arms SW2-2, 5W2-5,
SW2-8, amd SW2-11, each cooperaling with a pair of station-
ary conlacts, as shown. For example, and for simplicity, note
that switch arms SW2-2 is switchable befween slationary
cantacts SW2-1 and SW2-3.

Movable switch arms SW2-2, SW2-5, 8W2-8and 5W2-11
are all ganged to cperate in unison as shown by common
operating butlon B2 coupled to the switch arms through a
linkage arm L.A2 shown in schematic fashion as a dotted line.
The switch is designed so that the switch anns are retained in
the positions  which they are moved.

The switch anns are arranged in pairs, switch anms SW2-2
and $W2-5 selectively coupling a modem of a PC (not shown
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3
for purposes of simplicity} 1o either a first telephone line #1
through jumper JP3 or directly to a local facsimile machine
(not shown for purposes of simplicity) through a jumper
terminal JP2.

In a similar fashion, a pair of switch arms SW2-8 and
SW2-11 selectively couple the local facsimile machine
through jumper JP2 to either a separale telephone line #2
(through jumper JP4) or to the modem of the PC.

A double-pole single-throw switch SW3 is provided (o
couple cither the local facsimile machine or the PC medem te
a single telephone line or altematively, disconnects the PC
modem and facsimile machine from the common telephone
line. For example, in applications where both the local fac-
simile and the PC each have an independent. dedicated tele-
phone line, switch SW3 remains open. In applications where
only a single telephone line is provided, both PC and the local
facsimile may share the single telephone line by gaining
aceess thereto in a staggered manner.

Switch SW1 which is a three-pole, double-throw swiicls,
comprises three movable switch arms SW1-1, SWi-4 and
SW1-7, each movable switch arm cooperating with & pair of
stationary switch arms.

Movable switch arm SW1-1 selectively couples the ontpul
terminal of the pair of secendary windings W2 of a step-np
transformer TR either to stationary lerminal SW2-2, which
Is0lales the output of the transformer TR1 from the operating
cirenitry, or stationary contact SW1-3 which couples the sec-
ondary winding W2 of transformer TR1 through movable
swilch arm SW1-7 and stationary contact SW1-9 simulta-

neously lo stationary contacts SW2-6 and SW2-12 of four- 3

—

5

b
=

s
=)

pole double-throw switch SW2 for simultanecus connection

10 the PC modem and the local facsimile, when switch arms
SW2-5 and SW2-11 respectively engage stationary contacts
SW2-6 and SW2-12.

Movable switch arm SW1-4 selectively couples a smail 2

nine volt (9V) DC source (through jumper J5) 1o either sta-
tionary switch arm SW1-5 for coupling nine volt (9V) DCto
a current generator circvit 12 or alternatively coupling nine
volt (9V) DC to stationary terminal SW1-6 which in tun
provides DC power to the nine volt (9V) ring generator circuit
arranged within the dotted region as shown.

Current generator circuit 12 is comprised of resistors R1,
R2 and RS, transistors 1 and (36, diode D2 and LED-type
diode D3 which are connected in the manner shown to pro-
vide a constant current which sirmlates an off-hock signai,
utilived in the marner to be more fally described hereinbelow.
Resistor R2 serves as a current limiting resistor. LI D3
lights to denote operation of the constant current generator.

Ring, penerator cirenit 14, which isutilized to gencrate a 20

Hz sine wave of a 90 volt amplilude, comprises a 555-type S

timing cirenit 16 which, when activated by a nine volt DC
input, applied 1o timer 16 through terminal VC'C and resistor
R13. provides a puise train of equal width, positive-geing
pulses at a pulse rate of approxiniately 20 11z at its output 16a.

The pulse wrain generated by the 555 timer 16 is simulta-
neousky applied to the nput of inverter ULA whose output is
simultaneously coupled 1o the base electrodes of transistors
Q2 and Q4, through resistor R6 and through inverter U1B and
resistor R9.

“The pulse train, as was set farth hereinabove, is simulta-
neously coupled to the =1 input of a one-shot multivibrator
operating as a phase delay circuil and whose Q outpul is
coupled to the inpat of inverter U1E, The Q output of one-shot
multivibrator U2ZA provides a phase delayed pulse which is
coupled through the output of inverter U1E simultanecusly to
the base of rransistor Q8 through resistor R8 and to the base of
transistor Q3 through inverter U1F and resistor R7. Transis-
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tors Q2-05 and resistors R6-R9, together with resistor R10,
form a full bridge switching circuit which is powered by the
nine volt (9V) DC source applied to the terminal VCC to
provide drive current sufficient to drive transformer TR1.,
comprised of a pair of primary windings W1 and a pair of
secondary windings W2, to generate a sine wave output. The
pair of primary windings W1 and secondary windings W2 are
coupled in parallel and the windings are arranged to provide
4 slep-up transtformer to magnify the input veltage preferably
by ten to one (10:1), generating the desired cutput voltage
which, in the present application, is a 20 Hz owtput of 90 volt
amplitude with 15 mils of current from a nine volt (9V) DC,
150 mils current source. 1l desired, the [requency, amplitude
and current of the cirenit can be changed by selecting differ-
ent component values for the passive elements. The compo-
nent values chosen in the present invention have been selected
o generate a signal which reproduces a standard bell ring
signal employed in a conventionz! transmission between
remote facsimile machines. The branch eirenits BC'T and BC2
of the bridge circuit are alternately rendered coaductive to
alternately apply a positive voltage to opposing inputs of the
intput windings W1 for generating a sine wave from the posi-
tive-poing pulses produced by timer circunt 16. The two input
windings W1 are coupled in parallel as are the output wind-
ings W2.

The bell ring signal is selectively supplied through mov-
able switch arm SW1-1 of the three-pole, double-throw
switch SW1 described hereinabove.

The operation of the interface cireuit of the present inven-
tion is as follows:

Assuming that the local facsimile is desired to be operated
in combination with the PC and to function as a scanner, the
switch SW2 is moved from the normal position, in which the
movable switch arms are shown in solid line fashion, to the
dotted line pesition simultaneonsly disconnecting the PC
modem and the local facsimile from the telephone lines and
directly connecting the PC receive line, PCR1 to ground and
the PC transmit line PCT1 directly to stationary contact SW1-
9. The local facsimile transmit line FXT2 is directly con-
nected 10 ground and the facsimile teceive line FXR2 is
connected i common with line PCT1 1o stationary contact
SW1-9 of switch SW1. Switch W3 may be either inthe open
or the closed position when switch SW2 is moved to the scan
mode.

Swiwch SW1 is operated by pressing button BI which 1s
panged to the movable switch arms SW1-1, SWi-4 and
SW1-7 by a common linkage arm represented schematically
by dotted line LAL. A biasing member or spring SWP1 ner-
mally biases the movable switch arms 10 the solid line posi-
tion shown in Figure, By depressing swilch bulion B1, the
switch anms SW1-1, SW1-4 and SW1-7 are simultaneously
maoved to the dotted line positions shown in FIG. 1. Button B1

5 is maintainedin Lhe depressed position for a period preferably

between one and two seconds. In the dotted line position, the
nine volt (YW} DC source is coupled fhrough switch amm
SW1-4 and stalionary lerminal SW1-6 {o the VCC (erminals
ofring generator circuit 14, produeing a 20 Hz sine wave of 90

o volt amplitude and a current of 15 mils at the secondary

windings W2, which is applied to the PC line PCTT through
SW1-1, SW1-3, SW1-7, SW1.9, 126, SW2-6 and SW2-5,
simulating what the PC believes is a request by a “remote”
facsimile 1o transmit data thereto. The PC, which may be any
type of computer (including but not limited to an Apple
Macintosh, IBM PC, PCAT or PCXT) is provided with either
an internal or externat group 111 facsimile interface board, and
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shifts to a receive mode for receiving what appears fo the PC
1o be a facsimile transmission from a “remote™ [acsimile
machine.

Adter holding the button B1 depressed for a thime which
nead nol exceed approximaiely two seconds, butlon Bl is
released causing the nine volt (9V) DC source to be coupled
to input 12a of current generator circuit 12, which circuit
applies the constant current to the facsimile receive line
FXR2 to creale what appears to the facsimile machine to be an
off-hock condition. Simultaneously therewith, LED D3
lights indicating that the current generator circuit is preseatly
in operation,

The local facsimile machine recognizes the constant cor-
rent as representative of an off-hook condition preparing the
local facsimile machine for transmission.

Thereafter, the conventional start button of the facsimile
machine (not shown for purposes of simplicity) is pressed to
start communication of the data scanned by the local fac-
simile machine from a document (or documents) placed
within the facsimile machine document input {also not shown
for purposes of simplicity).

The Fcsimile machine may be either a group I, group I, or
group 1T machine, although optimum document resolution
can be obtained through the use of a group III facsimile
machine.

The conventional PC can store the transmitled data in its
memory as a “picture” the resolution of the picture being 200
by 100 pixels for old faesimile machines, 200 by 200 pixels
for standard lacsimile machines and 400 by 400 pixels for
pew [acsimile machines. Allernatively, a conventional OCR
software package such as, for example, a CAERE OCR pro-
gram available from Bitsoftware may be employed. Many
alternative OCR software packages may be utilized to convert
the “picture” transmitied by the facsimile machine to binary
character form for word processing use or the like,

Operation of the facsimile machine in combination with
the PC wherein the facsimile machine operates as a printer is
as follows:

The ring gencrating circuit is not tequired to be operated in
this mode and in applications where a facsimiic machine is
interfaced with a PC for use only as a printer, the ring gener-
ating circuit and the cooperating, spring bias switch may be
climinated.

Switch SW2 shown in FIG. 1 i3 moved from the sohid line
to the dotted line position decoupling the PC and facsimile
machine from the telephone lines and coupling the PC and
facsimile machine together.

Switch 8W1 is operated to power the current generator
circuit 12 causing both the PC and the facsimile machine to
see an off-hook condition.

The computer (PC)is operated either by providing aswitch
such as a push butlon switch (nol shown for purposes of
simplicity) 1o enter into a standard protocol with the facsimile
machine and thereafter fo transmit information in standard
facsinyile machine format. The facsimile machine senses that
il is communicating with a remote facsimile machine and
creates a document in accordance with the data received from
the PC in “pixel” {orm. The PC may be provided with a
standard program having 2 print mode in which the [acsimile
machine is identified in the printing routine as the specific
output device being utilized during such a print mode. Upon
completion of printing mode, switch SW2 may be returned lo
the solid line position decoupling the PC from the facsimile
machine and recoupling the PC and facsimile modems to their
associated telephone lines.

FIGS. 2a-24 show varlous arrangements in which the
present invention may be utilized.
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Noting, forexample, FIG. 2a, the cireuitry 10 of the present
invention is coupled between a standard facsimile machine
30, a PC-type computer 40 having a facsimile modem cir-
cnitry 41 and central office telephone lines 50 and 51. In the
arrangement shown in FiG. 24, the facsimile modem circnitry
may be either internal or external to the PC-type computer 40.

FIG. 2h shows another alternative embodiment in which
the circuitry of the present invenlion is incorporated into the
PC-type computer and may be arranged on its own printed
wiring board or on a printed wiring board which is common lo
the circuilry 10 of the present iovention and the facsimile
modem circuitry 41. The arrangemenlt o FIG. 25 s otherwise
the same as that shown in FIG. 2a. The circuil 10 shown in
PIG. 24 is provided with three RI-11 telephone cable connec-
tions for respective connection with the facsimile machine 39
and telephone lines 50 and 51. If only one additional tele-
phone cable is provided, the standard facsimile machine 40
and the internal facsimile modem 41 may share that cable.

FIG. 2¢ shows another aliernative arrangement in which
the circuitry 10 of the present invention is integrated into the
standard facsimile machine 30. The operation of the arrange-
ment 0l FIG. 2c is otherwise similar 1o those shown in FIGS.
2q and 24,

T1G. 2d shows an arrangement in which the circuitry 10 of
the present invertion is mounted upon ils own printed wiring
board and is arranged within the PC-type computer 40 and is
electrically cornected to the internal facsimile modem 41 by
an exiernal RI-11 cable as shown. The operation is otherwise
the same as the embodiments of FIGS. 2a-2¢ described here-
inabove.

The circuitry 10 of the present invention may alternatively
be placed upon & printed cireuit card of approximately a credit
card size for insertion in a bus slot provided in present-day
PCs enabling the circuit on the printed circuit card, inserted
into a slot provided along the exterior of the PC, to be coupled
to @ PCMCIA bus which is an additional bus thal may be
addressed by the PC.

FIG. 2e shows still anothet arrangement in which the PC-
type computer 40 is coupled to external facsimile modem
circuitry 41, for example, through an RS-232 cable, The
tacsimile machine interfaces to the external facsimile modem
41 through circaitry 10 by way of an RJ-11 telephone cable.
When in the normal mode of operation, circuitry 10 interfaces
central office telephone lines 50 and 51 through the RJ-11
telephone cables, as shown. Cable 50 imay be employed for
standard facsimile machine telephone communications while
telephene line 51 is used for the external facsimile modem
circuitry, If only one central office telephone line is available,
line 50 may be shared in the manner previously described.

I'1G. 2fshows an arrangement i which interface circuit 10
1s imternal 1o the facsimile machine. PC-type computer 44 is
coupled to the facsimile modem circuitry 41 and interface
circuit 10 through an RS-232 cable. When in the normal mode
of operation, circuitry 10 interfaces the centrul office tele-
phone lines 56 and 51 through RI-11 telephone cables, as
shown, Cable 50 may be employed for standard facsimile
machine lelephone communications while telephone line 51
is used for the extemal facsimile modern circuitry, Il only one
central office telephone line is aveilable, line 50, for example,
may be shared in the manner previously described. The
arrangemen( of FIG, 2fis used with PC’s which do not have
a fux modem installed. When interface 10 is installed internal
to the facsimile, the fax modem of the fax machine incorpo-
rates many of the functions of circuit 10, through integration
of the already existing circuilry components of the fax
modern.
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The present invertion may be emploved with telephone
systems having digital signal provessing. FIG. 2k, which is
similar to FIG. 2, and which shows like circuits designated
with like numerals, further includes an interface 60 for digital
signal processing. The send and receive options required for
scanning and printing are provided by interface 60, which
may, for example, be a chip set suchas PEB 2091 N-V4.4 and
EPB 2186 N-V4.4, mamufactured by Siemens. Any other chip
set having similar operating characteristics may beemnployed.
As other digital signal formats come inte use, such as ADSL
(Asymmetric Digital Subscriber Line) HDST, (TTigh-Bit Rate
Digital Subscriber Line), or the like, a chip sel for handling
such formats may be substituted for inferface 60.

As shown n FIG. 2/, a RAM and/or F'ixed Disk 70 may be
incorporated inlo the interfuce 10, integrated with a fax
modem 30to allow forthe captare of images or documents for
later transfer into the PC 40 orthe facsimile machine 30, or for
image enhancement within the interface configuration 10.
The addition of the data storage feature is particularly desir-
able for the fax machine or fax modem when they are in
norma} fax send or receive modes.

Optionaily, the data storage feature is desirable for field
application usage where information may be downloaded
from a PC and stored in interface 10 for later transfer to a
facsimile machine cr a PC. Storage would be retained in this
instance by battery backup incorporated in the RAM memory
70. Battery backup is not necessary for fixed disk storage.

FIG. 2 shows m arsangement for automated scanning and
printing, functions between a [ax modem and a fax machine.

As represented in FIGS. 2e-2f, in order (o activate an aulo-
mated process for scanming or printing, the ring circuit4 (F1G.
1) interfaces with the Tip and Ring featres of the fax modem
or fax machine. This is dependent on keying in a code on the
fax keypad, suchas ## or #¥ or any other predetermined code

in order to respectively identify the scanning and printing 3

functions. Interface 10 detects the tones generated by the
inserted code (at the tone receiver 25 and gencrates a ring
signal, The ring signal is detected and interpreted by the ring
detect cirenit of the fax modem or the fax machine. The fax
modem or fax machine then generates receive signals ortones
which indicate a connection, The fax modem or fax machine
commences the scanning of the fax image or print cycle.

By depressing a predetennined code such as ## on the fax
machine key pad, the tope delector circuit 25 interprets this
code, enabling a control cireuit to activate first (26) and sec-
ond (27) relay means. Relay 26 disconnects the fax machine
end the fax modem (connected to the PC) from the Central
Office terminal lines. Relay 27, then connects 9V to the ring
generator circuit 14 causing a sinusoidal ring signal of a

predetermined frequency and amplitude to be generated to 5

the PC fax modem. The PC fax modem answers and starts the
scanning process from the fax machine to the PC.

A communication program stored in the PC allows the
code #* (for example) to be enfered, generating the tone
sigmal from the fax modem. The tone detector circuil in the
interface 10 interprets this code, enabling a control circuit (v
activate first {26) and second (27) relay means. Relay 26
disconnects the fix machine and (he fax modem {connected to
the PC) from the Cemral Office terminal lines. Relay 27, then
connects 9V 1o the ring-generator circuit 14 causing a sinu-
soidal ring signal of a predetermined frequency and ampli-
tude Lo be generated 1o the fax machine, The fax machine
answers and starts the printing process from the PC fax
maden.

The switch version does not require the #4 or #* or any
other code, bul activates the automated scanning/printing by
pressing the ringer button B2.
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The provisicn of the scan and print functions internal o the
facsimile machine may alse be sccomplished by utilizing the
analog output of the optical scannig circuit 75 of the fac-
simile machine (IFi(5. 2g). The analog signals are processed
by the comrol/modem eircuitry 76 where they are converted
intoa digital serial signal and then transmitted through the RS
232 sending interconnect port, the signal is then recelved by
an RS232 connector at the PC. The aforementioned proce-
dure utilizes nnnsed signal lnes which are available on most
modem chips such as the Rockwell chip series.

A send and receive driver software package then imple-
ments the following action. The receive driver software
accepts the digital image for storage or processing as appro-
priate. This send/receive driver communications sofiware
package also has the abilify to send a digital image to the
facsimile machine for printing purposes. The facsimile
machine’s control/maedem circuiiry 6 and then processed by
the print driver 77 for printing, This linkage method for scan-
ning and printing utilizing a fax machine is particularly useful
for a computer without a [ax modem. Any available send/
receive communications sofiware package is accepiable.

The commands of ## or #* for sending and receiving are
still appropriate for this application although any other
desired commands may be selected.

For the automaled operation, the circuitry 10 of FIG. 1 s
provided with device 25 which includes an autematic tone
detector circuit for receiving a nnique number dialed by either
the [scsimile machine or the PC modem. Upon recogaition of
the unique number. as sel forth above or by generation using
other techniques, the tone receiver operates a driver circoit 26
for operating switch SW2 1o decouple the PC and the fac-
simile machine from their associated telephone lines and for
counecting the PC to the facsimile inachine. Diriver circuit 26
may be arelay or its equivalent for opersating an armatare {not
shown) to move the switch arms between their two operating
states. Driver unit 27 which likewise may be a relay or its
equivalent, operates the switch W1 to the position energiz-
ing the ringing circuit 14. A timeris set and when two seconds
elapses, unit 27 is deenergized causing the oft-hook signal to
be generated by current generator circuit 12 through the
release of the operating button. When printing or scanning is
complete, the tone receiver unit is reset. A simplified flow
diagram of the aforementioned operation is shown in FIG. 1a.

The circuitry ofthe present invention is highly simplified in
design and provides effective communication betwecn the PC
and jocal facsimile machine enabling the local facsimile
machine to provide the dual fanctions of operating indepen-
dently for transmission or reception 1o remote facsimile
machines as well as fanctioning as a scanner or printer with a
focal PC. The cirenitry of the present invention provides all
ihe necessary signal conditions which lewd the PC and local
facsimile machine to believe that they are communicating
with one another over a telephone line. The facsimile
machine, although operating in its normal fashion, functions
very elfectively as a scanner or printer as and when needed
and provides a scanning or printing capability at a mere
{raciion of the cost of conventional scanners or printers.

Simple switching of SW2 returns the PC and fuesimile
machine to normal vse.

The novel ring cireuit provides the required ring signal
which is conventional in present-day facsimile transmission
application through the employment of an inexpensive, low
voltage, DC battery or 9V power source and, through the
operation of two switches incorporated in the novel interface
circuitry of the present invention, {ollowed by operation of
the facsimile start switch, provides an interface circuit which

C-18
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is extremely easy to use and which eliminates the need for
more complicaled and expensive microprocessor-basad
devices.

A latitude of modification, change and substitution is
intended in the foregoing disclosure, and in some inslances,
some features of the invention will be employed without a
corresponding use of other features. Accordingly, it is appro-
priate that the appended clains be construed broadly andina
manner consistent with the spirit and scope of the invention
herein described.

Whar is claimed is:

1. A Methed of using a facsimile machine to facilitate a
transfer for digital image scan data or digital image print data

between the facsimile machine and the computer, the method -

comprising:
establishing a communication path between the facsimile
machine and the cormputer using a bidirectional passive
Jink; and
activating the {ransfer in a {irst mode to send the digital

image scan data from the facsimile machine directly te 2

the computer, or activating the transter in a second mode
to receive digital image print data directly [rom the com-
puler, the digital image scan data and the digital image
print data being communicated over the bi-directional
passive link, and the activaling being iniliated using
comnunications seftware on the computer; and

in the first mode, storing the digital scan data in a computer

readable medium, for vse as needed. and in the second
mode, printing the digital image print data vsing a fac-
simile machine printer device,

2. The Method of claim 1 further including, using a fac-
simile machine controller to facilitate the transfer of digital
image scan data or digital image print data between the fac-
simile machine and the computer by:

activating a controler board in the first mode to send the

digital image scan data from the facsimile machine
direcily to the computer or activating a controller board
in the second mode to enable the facsimile machine to
receive digital image print data directly from the com-
puter.

3. The method of cleim 1, including transferring a parallel
data source signal of a scanned image from said facsimile
machine to said computer.
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4. The method of claim 1, including transferring a digital
serial data source signal of a scanned image from said fac-
simile machine to said computer.

5. The method of claim 1, including transferring scan or
print image data via analog, serial or parallel transmission
between said facsimile machine and said computer.

6. The method cf claim 1 further comprising optically
recognizing the scanned data within the computer and con-
verting the scanned data into character codes within (he com-
puter, seid computer being equipped with Optical Character
Recognition Software.

7. A method of using a facsimile machine comprising:

inputting a document image;

activating the optical scanner operatively connected to said

document image input of said facsimile machine con-
figured to generate digital image data as the document
image is scanned:
activating & printer operatively connected to print a docu-
ment in response o recelving digital image data; and

activating a switch providing a coanection to a port
enabling a direct transfer of digital image scan or print
data via a passive link bi-directional direct connection
between the facsimile machine and the computer;

wherehy, said computer being equipped with send receive
driver commumications sofiware enables (he transfer of
digital image data between the facsimile machine and
the computer through the bi-directional direct connec-
tion via the passive link.

8..A method of using a fax machine to transfer digital image
data signals via a bi-directional passive link with 2 computer,
for scanning ot printing:

cnabling said scan cr print digital image data to transfer

between said facsimile machine and computer via a
passive link bi-directional direct connection;
said computer being equipped with send or receive com-
munications software, such that when activated,

seanned document digital image data from the facsimile
‘machine transters directly to the computer, where it may
be stored for use as needed; or

digital image data sent from the computer to the facsimile

machine, is printed out, or stored for use as needed.

I S
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1
INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE MACHINE COUILED TO A PC
AS A SCANNER OR PRINTER

CROSS-REIFERENCE TO REILATED
APPLICATIONS

This application is a continuation of U.S. patent applica-
{ion Ser. No. 12/322.908, filedFeb. 9, 2009, now U.8. Pat. No.
8,040,574, which is a continuation of U.S. patent application
Ser. No, 11/084,297, filed Mar. 19, 2005, now 1S, Pat. No.
7,489,423, which is a divisional of U,8. Pat, No. 08/669,056,
filed Jun. 24, 1996, now U.5. Pat. No. 6,894,811, which is a
continuation-in-part of U.S, patent application Ser. No.
08/226,278. filed Apr. 11, 1994, now U.8. Pat. No. 5,530,558.
These applications are incorporated hereie by reference.

FIELD GF THE INVENTION

The present invention relates to interfactng a facsimile with
a PC and more particularly to an interface circuit of highly
simplified design end including a novel ringing circuit
capable of generating a sine wave of a given amplitude and
frequency from a small, portable DC battery or 9V DC power
supply.

BACKGROUND OF THE INVENTION

Ag is well known in the art, a conventional facsimile scans
documents and transmits the scanned information through a
moden: in a standard facsimile format to a remote facsimile
which receives the transmitted data by a modem and converls
the transmitted data inte a form for printing @ document which

is a replica of the document scanned by the transmitting 3

facsimile.

Scanning and printing devices especially adupled for use
with PCs (i.e. personal computers) are relatively expensive
devices typically costing many hundreds of dollars te as much
as several thonsands of dollars for applicalions requiring
character recognilion capabilities.

It has been recognized that conventional facsimile
inachines mmay be vtilized as scanners or printers for PCs.
However, the inlerlace devices presently available are both
cemplicated and expensive and typically require a micropro-
cessor which forther tends to increase both cost and cireuit
complexaty.

OBJECT OF THE INVENTION

It is, therefore, a principal object of the present invention (o
provide a cirenit for interfacing 2 PC and a facsimileto enable
the facsimile to be utilived as a scanner or a printer for a PC
and to accomplish all of the objectives of a scanneror a printer

in a simple straightforward manner through the use of a 35

cirenit of highly simplified design and low cost.
BRIEF DESCRIPTION OF THE INVENTION

The present invention achieves all of the above as well as
other objectives through apparatvs which is characterized by
comprising first switch means capable of selectively coupling,
a PC modem and a facsimile modem 10 independent tele-
phone lines when in a non-scanning/printing mode and for
decoupling the PC and facsimile modems from the telephone
lines and coupling these modems 10 one another when placed
in a scanning/printing mode.

20
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Second manunally operable switch meaps activates a novel
ringing cirenit which generates a sine wave of appropriate
amplitude and frequency and applies this ringing cirenit to the
PC modem, when used as a scanner or to the facsimile when
being used as a printer, causing the PC or facsimile machine
to respond to the simulated transmit request.

Release of the circuitry operating button causes the inter-
face circuitry to apply an off-hook condition to the facsimile.
Document scanning or printing is iniliated by pressing the
facsimile start bitton or the start button provided as part of the
PC or by a program slep integrated into the PC as part of a
print mode (selecting the facsimile as the output device for
printing). Transmirted data may be directly stored in a PC
memory. Documents ineorporating alphanumeric date may
be converted by a software program incorporated into the PC.

The ring penerating circuit responsive to pressing of the
operating button generates a transmit request signal by con-
verting the low valtage from a DC source into a 20 cycle sine
wave of 90 volt amplitude throwgh the employment of a pulse
generaling circuit coupled 1o phase delay means and applying
phase delayed and undelayed pulses to a trapsistorized
switching circuit for selectively applying positive DC voltage
to opposing inputs of a step-up transformer whichk applies a
boosted sinusoidal ring signal lo the PC modem, the ring
gencrating circuit generating a ringing signal of the appropri-
ate amplitude and {requency in a highly simplified and inex-
pensive manner. Since operation of the ringing circuit is com-
pleted in less than two seconds, a batlery, if used, will have an
extremely long operating life. Afteratively, ifa 9V DC power
source is used the battery is not required at all.

The simple, straightforward operation of only three
swilches eliminates the need for complicated, expensive and
typically microprocessor-based circuitry.

BRIFF DESCRIPTION OF THE FIGURES

The above, as well as other objects of the present invention,
will hecome apparent upon reading the accompanying
description and drawings in which:

VI, 1 is a cireuit diagram of the interface circuitry of the
present invention which enables a PC 1o utilize a conventional
facsimile as a sophisticated scanner or printer.

FIG 1a is a flow diagram of the eircuitry of FIG5. 1 employ-
ing the micropracessar-hased tone detecting circnit of F1G. .

FIGS. 2a-2f show simplified block diagrams ol various
system arrangements employing the circuitry of the present
mvention.

DETAILED DESCRIPTION OF TIIE INVENTION
AND PREFERRED EMBODIMENTS THEREQF

FIG. 1 shows an interface circuit 10 embodying the prin-
ciples of the present invention and being comprised of a
swiich assembly SW2 which is a four-pole double-throw
swiich having four movable swilch arms SW2-2, SW2.5,
SW2-8, and SW2-11, each cooperating with a pair of station-
ary contacts, as shown. For exampis, and for simplicity, note
that switch arms SW2-2 is switchable between stationary
contacts SW2-1 and SW2-3.

Movable switch arms SW2-2. SW2-5, SW2-8 and SW2-11
are all ganged 1o operate in unisor as shown by common
operating bution B2 coupled to the switch anns through a
linkage arm LAZ shown in schematic lashion as a dotied line.
The switch is designed so that the switch arms are retained in

3 the positions to which they are moved.

The switch arms are arranged in pairs, switch anns 8W2-2
and SW2-5 selectively coupling a modem of a PC (not shown
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for purposes of simplicity) to either a first telephone lins #1
through jumper JP3 or directly to 2 local facsimile machine
{(not shown for purposes of simplicity) through a jumper
terminal JP2.

It & similar fashion, a pair of switch arms SW2-8 and
SW2-11 selectively couple the local fecsimile machine
through jumper JI'2 to either a separate telephone line #2
(through jumper JI4) or to the modem of the PC.

A double-pole single-throw switch SW3 is provided 1o
couple either the local facsimile machine or the PC modem 1o
4 single telephore line or altemnatively, disconnects the PC
modem and facsimile machine from the comemon (elephone
line. For example, in applications where both the Jocal fac-
simile aad the PC each have an independent, dedicated tele-
phone line, switch SW3 remains open. In applications where
only a single telephone line is provided, both PC and the local
facsimile may share the single telephone fine by gaining
access thereto in a staggered manner.

Swilch SW1 which is a three-pale. double-throw swiich,
comprises three movable switch arms SW1-1. SW1-4 and
SW1-7, each movable switch arm: cooperating with a pair of
stationary swilch arms.

Moavable switch anm SW1-1 selectively couples the output
terminal of the pair of secondary windings W2 of a step-up

trans former TR either to stationary terminal SW1-2, which 2

isolates the output of the iransformer TR1 from the operating
circuitry, or stationary contact SW 1-3 which couples the sec-
ondary winding W2 of transivrmer TR1 through movable
switch arm SW1-7 and stationary contac! SW1-9 simulta-

neously to slationary contacts SW2-6 and SW2-12 of four- >

pole double-throw switch SW2 for simaltaneous connection
to the PC modem ard the local facsimile, when switch arms
SW2-5 and SW2-11 respectively engage stationary contacts
SW2-6 and SW2-12.

Movable switch arm SW1-4 selectively couples a small
nine volt (9V) DC source (through jnmper 15) to either sta-
tionary switch arm SW1-5 for coupling nine volt (9¥) DC to
a current generafor circvit 12 or alternatively coupling nine
volt (9V) DC 1o stationary terminal SW1-6 which in tum
provides DC power to the nine volt (9V) ring generator circuit
arranged within the dotted region as shown.

Current generator cirenit 12 s comprised of resistors R1,
R2 and RS, transistors Q1 and Q6, diode 12 and LED-type
diode D3 which are connected in the manner shown to pro-
vide a constant current which simulates an off-hook signal,
wtilized in the manner to be more fully deseribed hereinbelow.
Resistor R2 serves as a current limiting resistor. L1 D3
lights to denote operation of the constant current generator.

Ring generator circuit 14, which is vtilized to generate a 20

Hz sine wave of a 90 volt amplitode, comprises a 355-type 50

timing eircuil 16 which, when activated by a nine volt DC
input, applied to timer 16 through terminal VCC and resistor
R13, provides a pulse train of equal width, positive-going
pulses at a pulse rate of approximately 20 Hz at its cutput 16a.

The pulse train generated by the 555 timer 16 is simulta-
neously apphed lo the input of inverter U1A whose output is
simultaneously coupled to the base electrodes of transistors
Q2 and 4, through resistor R6 and through inverter ULB and
resistor RY.

The pulse train, as was set forth hereinabove, is simuita-
neously coupled to the —'I' input of a one-shot multivibrator
operaling as a phase delay circuit and whose Q output is
coupledto the input of inverter U1E, The Q outpul of one-shot
muitivibrator U2A provides a phase delayed pulse which is
coupled through the outpur of inverter U1E simultanecusly to
the base of transistor Q5 through resistor R8 and (o the base of
trapsistor Q3 through wverter U1F and resistor R7. Transis-
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tors Q2-Q5 and resistors R6-R9, together with zesistor R1Q),
form a full bridge switching circuit which Is powered by the
nine voit (9V) DC source applied to the terminal VCC 1o
provide drive current sufficient 1o drive transformer TR1,
comiprised of a pair of primary windings W1 and a pair of’
sccondary windings W2, to generate a sine wave output. The
pairof primary windings W1 and sccondary windings W2 are
coupied in parellel and the windings ure arranged to provide
a slep-up transformer to magnifly the inpul voltage preferably
by ten to one (10:1%, generating the desired culput voltage
which, in the present application, is a 20 Hz output of 90 volt
amplitude with 15 mils ol current from a nine velt (V) DC,
150 mils current source. I{ desired, the frequency, amplitude
and eurrent of the circnit can be changed by selecting differ-
ent component values for the passive elements. The compo-
nent valves chosen in the present invention have been selected
to generate a signal which reproduces a standard bell ring
signal employed in a copventional transmission between
remote facsimilemachines. The branch circuits BC1 and BC2
ol the bridge circuit are altemately rendered conductive to
allernately apply a positive voltage to opposing inputs of the
inpul windings W1 for generating a sine wave from the posi-
tive-going pulses produced by timer cirewit 16. The two input
windings W1 are coupled in parellel as are the output wind-
imgs W2,

The bell ring signal is selectively supplied through mov-
able switch arm SW1-1 of the three-pole, double-throw
switch SW1 described hereinabove.

The operation of the inlterface circuit of the present inven-
tion is as follows:

Assuming that the local facsimile is desired 10 be operated
in combination with the PC and to funclion as 2 scanner, the
switch SW2 is moved from the normal posilion, in which the
movable switch arms are shown in solid line fashion, to the
dotted line position simultanecusly disconnecting the PC
modem and the local facsimile from the telephone lines and
directly connecting the PC receive Iine, PCR1 to grouad and
the PC transmit 1ine PCT1 directly 1o stationary contact SWi-
9. The local facsimile transmit line FXT2 is directly con-
nected to ground and the facsimile receive line FXR2 is
connected in common with line PCIT to stationary contact
SW1-9 of switch SW1. Switch SW3 may be either in the open
or the closed position when switch SW2 is moved to the scan
mode.

Switch SW1 is operated by pressing button B1 which is
ganged (o the movable switch arms SWI1-1, SW1-4 and
SW1-7 by a common linkage arm represented schematically
by dotted line LAL. A biasing member or spring SWPI nor-
mally biases the maovable switch arms (o the solid line pesi-
tion shown in Figure. By depressing switch burton 31, the
switch arms SW1-1, SW1-4 and SW1-7 are simultaneously
moved to the dotted linepositions shown in FIG. 1. Button B1
is maintained inthe depressed position for a period preferably
belween one and two seconds. In the dotted line position, the
nine volt (V) DC source is coupled thwough switch arm
SW1-4 and stalionary terminal SW1-6 to the VCC lermimals
afring generator circuit 14, producing a 20 Hz sine wave of 90
volt amplitude and a current of 15 mils at the secondary
windings W2, which is applied to the PC line PC11 through
SWi-1, 8W1-3, SW1-7, SW1-9, 126, SW2-6 and SW2-5,
simulating what the PC believes is a request by a “remote™
facsimile to trapsmit data thereto. The PC, which may be any

5 type of computer {including but not limited to an Apple

Macintosh, IBM PC, PCAT or PCXT) is provided with either
an internal or external group T facsimile interface board, and



S 8,294,915 B2

5
shifts fo a receive mede for reeeiving what appears to the PC
10 be a facsimile transmission from a “remole” (acsimile
machine.

After holding the button B1 depressed for a time which
need not exceed approximately two seconds, buflon B1 is
released causing the nine volt (9V) DC source to be coupled
to input 12a of current generator circuit 12, which circuit
applies the constant current to the facsimile receive line
FXR2tocreate what appears 1o the tacsimile machine to bean
off-hook condition. Simultancously therewith, LED 13
tights indicating that the current generator circuit is presently
in operation.

The local facsimile machine recognizes the constant cor-
rent as representative of an off-hook condition preparing the
iocal facsimile machine for transmission.

Thereafter, the conventional start button of the facsimile
machine (not shown for purposes of simplicity) is pressed to
start communication of the data scanned by the local fac-
simile machine from a document (or decuments) placed

within the tacsimile meachine document input {also not shown 2

tor purposes of simplicity).

The facsimile machine may be either a group 1, group I1, or
group I1I machine, although optimum document resolution
can be obtained through the nse of a group HI facsimile
machine.

The conventional PC can store the transmitted data in its
memory as a “picture’ the resolution of the picture being 200
by 100 pixels for old facsimile machiges, 200 by 200 pixels
for standard facsimile machines and 400 by 4060 pixels for
new [acsimile machines, Alternatively, a convenlional OCR
software package such as, for example, a CAERE QCR pro-
gram available from Bitsoftware may be employed. Many
alternative OCR sottware packages may be utilized to convert
the “picture” transmitted by the facsimile machine fo binary
character fornm for word processing use or the like.

Operation of the facsimile machine in combination with
the PC: wherein the facsimile machine operates as a printer is
as follows:

The ring generating circuit is not required to be operated in
this mode and in applications where a facsimile machine is
nterfaced with a PC foruse only as a printer, the ring gener-
ating cirewit and the cooperating spring bias switch may be
climinated.

Switch SW2 shown in FI1G. 11s moved from the solid line
to the dotted line position decoupling the PC and [zcsimile
machine from the telephone lines and coupling the PC and
facsimile machine together.

Switch SW1 is operated to power the current generator
circuit 12 causing both the PC and the facsimile machine to
see an off-hook condition.

The compuler (PC) is operaled either by providing a switch
such as & push button switch (not shown for purposes of
simplicity) to enter into a standard protocol with the facsimile
niachine and thereafter to transmit information in standard

facsimile machine format. The facsimile machine senses that 5

il 15 communicating with a remote [acsimile mackine and
creates a document in accordance with the data received from
the PC in “pixel” form. The PC may be provided with a
standard program having a print mode in which the facsimile
machine is identified in the printing routine as the specific
output device being utilized during such a print mode. Upon
completion of printing mode, switch SW2 may be returned to
the solid line position decoupling the PC from the facsimile
machine and recoupling the PC and facsimile modems to their
associated telephone lines.

FIGS. 2a-2k show varicus arrangements in which the
present invention may be utilized.
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Noting, for example, FIG. 24, the cireuitry 10 of the present
invention is coupled between a standard tacsimile machine
3¢, a PC-type computer 40 having a facsimile modem cir-
cuity 41 and central office telephone lines 50 and 51. Tn the
artangement shown in FIG. 2a, the facsimile modem circuitry
may be either internal or external 10 the PC-type computer 40.

FIG. 25 shows another alternative embodiment in which
the circuitry of the present invention is incorporated inlo the
PC-type computer and may be arranged on its own printed
wiring board or on a printed wiring beard which is common lo
the cirenitry 10 of the present invention and the facsimile
moden circuitry 41. The wrrangement of FIG. 251s otherwise
the same as that shown in FIG. 2a. The circuit 10 shown in
FIG, 2215 provided with three RJI-11 telephone cable connec-
tions for respective connection with the facsimile machine 36
and telephone lines 5@ and 31, If only one additional tele-
phone cable is provided, the standard facsimile machine 40
and the internal facsimile modem 41 may share that cable.

FIG. 2¢ shows another alternative arrangement in which
the circuitry 10 of the present invention is ntegrated into the
standard facsimile machine 3¢. The operation of the arrange-
ment of FIG. 2¢ is othorwise similar 1o those shown in FIGS.
2gand 25

FIG. 2d shows an arrangement in which the circuitry 10 of
the preseni invention is mounled upon ifs own printed wiring
board and is arranged within the PC-type computer 49 and is
electrically conpected to the internal facsimile modem 41 by
an external RJ-11 cable as shown. The operation is otherwise
the same as the embodiments of FI1GS. 2g-2¢ described here-
inabove.

The circnitry 10 of the present invention may alternatively
be placed upon a printed circuit card of approximately acredit
card size for insertion ie a bus slot provided in present-day
PCs enabling the circvit on the printed circuit card, inserted
inte a slot provided aleng the exterior af the PC, to be coupled
to a PCMCIA s which is an additional bus that may be
addressed by the PC.

FIG. 2e shows still another arrangement in which the PC-

0 type computer 40 is coupled to external facsimile modem

circuitry 41, for example, through an R8-232 cable. The
facsimile machine interfaces to the external facsimile modem
41 through circuitry 10 by way of an RI-11 telephone cable.
Whenin the normal mode ol operation, circuitry 10 interfaces
ventral office telephone lines 50 and 51 throvgh the RJ-11
telephone cables, as shown. Cable 50 may be entployed for
standard facsimile machine telephone cemmunications while
telephone line 51 is vsed for the external facsimile modem
circuitry. If only one central office telephone line s available,
line 50 may be shared in the manner previously described.
FIG. 2/ shows an arrangement in which interlace circuit 10
is internel o the facsimile machine. PC-type computer 49 is
coupled to the facsimile modem circuitry 41 and interface
circuit 19 through an R3-232 cable. When in the normal mode
of operstion, circuiiry 10 inferfaces the central office tele-
phone lines 50 and 51 through RJ-11 telephone cubles, as
shown. Cable 50 may be employed for standard faesimile
machine telephone communications while telephone line 51
is used for the external facsimile modem circuitry. If only one
central office telephone line is available, line 50, for example,
may be shared in the memner previously described. The
arrangement of FIG. 2f'is used with PC’s which do not have
a fax modem installed. When inter(sce 10 is installed internat
to the facsimile, the fax modem of the fax machine incorpo-

5 rates many of the functions of circuit 10, through integration

of the already existing circuilry components of the fax
modem.

D17
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The present invention mav be employed with telephone
syslemns having digital signal processing, FIG. 24, which is
similar 1o FIG. 2, and which shows like circuits designated
with like numerals, further includes an interface 60 for digital
signeal processing. The send and receive options required for
scanning and printing are provided by interface 60. which
may. for example, be a chip set such as PEB 2091 N-V4 .4 and
EPB 2186 N-V4.4, manufactured by Siemens. Auy other chip
set having similar operating characteristics may be einployed.
As other digital signal formats come into use, such as ADSLL
{Asymmetric Digital Subscriber Line) ITDSE, (JTigh Bit Rate
Digital Subscriber Line), or the like, a chip set for handling
such formats may be substituted for interface 60.

Ag shown in FIG. 2/, a RAM and/or Fixed Disk 70 may be
ncorporated inlo the inlerface 18, integrated with a fax
modem 301 allow for the capture of images or documents for
later transfer into the PC 40 or the facsimile machine 30, or for
image enlancement within (he interface configuration 10,
The addition cf the data storage feature is particularly desir-
able for the fax machine or fax modem when they are in
narmal fax send or receive modes.

Optionally, the data storage feature 1s desirable for field
application usage where information may be downloaded
from a PC and stored in interface 10 for later transfer to a
facsimile machine or a PC. Storage would be retained in this
instance by batlery backup incorporated in the RAM memory
70. Battery backup is not necessary for fixed disk storage.

FIG. 2f shows an arrangement for antomated scanning and
printing functions between a fax modem and a fax machine.

As represented in FIGS. 24-2f in order to activate an aulo- 3

mated process for scanning or printing, the ring circuit 4 (F1G.
1} interfaces with the Tip and Ring features of the fax modem
or Tax machine. This is dependent on keying in a cede on the
tax keypad, such as ## or #* or any other prederermined code

in order to respectively identify the scanning snd printing

functions. Interface 10 detects the tones generated by the
inserted code (at the tfone receiver 25 and generates a ring
signal. The ring signal is detected and interpreted by the ring
detect circuit of the fax modem or the fax machine. The fax
modem or tax machine then generates receive signals or tones
which indicate a connection. The tax modem or fax machine
comumences the scanning of the fax image or print cycle.

By depressing a predetermined code such as ## on the fax
machine key pad, the tone detector circuit 25 interprets this
code, enabling a control circuit to activate first (26) and sec-
ond (27) relay means. Relay 26 disconnects the fax machine
and the fax modem (connected o the PC) from the Central
Office terminal lines. Relay 27, then connects 9V to the ring
generator circuit 14 causing a sinusoidal ring signal of a

predetermined frequency and amplitnde to be generated to s¢

the PC fax modem. The PC fax modem answers and staris the
scanning process [rom the fax machine to the PC.

A communication program stored in the PC allows the
code #* (for example) to be entered, generating the tone

sigmal [rom the [ax modem. The tone detector ¢ircuit in the s

interface 10 interprets this code, enabling a control circuit to
activate first (26) and second (27) relay means. Relay 26
disconnects the fax machine and the fax modem (connected to
the PC) from the Central Otfice terminal lines. Relay 27, then
connects 9V fo the ring generator circuit 14 causing a sinu-
soidal ring signal of a predetermined frequency and ampli-
tude to he generated to the fax machine. The fux machine
answers and starts the printing process form (he PC fax
modem.

The switch version does not require the ## or #* or any
other code, bul activates the avlomated scanning/printing by
pressing the ringer button B2.
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The provision of the scan and print funetions internal to the
facsimile machine may also be accomplished by utilizing the
analog output of the opfical scanning cireuit 75 of the fac-
simile machine (FIG. 2g). The analog signals are processed
by the control/modem circuitry 76 where they are converted
into a digital serial signal and then transmitted through the
RS8232 sending interconnect port, the signal is then reccived
by an RS232 connector at the PC. The aforementioned pro-
cedure ulilizes unused signal lines which are available on
mosl modem chips such as the Rockwell chip series.

A send and receive driver software package then imple-
ments the following action. The receive driver software
accepts the digital image for storage or processing as appro-
priate. This send’receive driver communications soltware
package also has the ability to send a digital image o0 the
facsimile macline for printing purposes. The facsimile
machine’s control/modem circuitry then processed by the
print driver 77 for printing, This linkage methed for scanning
and printing utilizing a fax machine is particularly nseful for
g computer wilkoul a fax modem. Any availahle send/receive
comnunicalions software package 1s acceplable.

The commands of ## or #* for sending and receiving are
still appropriate for this application although apy other
desired commands may be selected.

For the automated operation, Lhe circuitry 10 of F1G. 1 s
provided with device 25 which inciudes an automatic tone
detectar circuit for receiving s unique number dialed by either
the facsimile machine or the PC modem. Upon recognition of
the unique number, as set forth above or by generation using
other techniques, the tone receiver operates a driver cireuit 26
for operating switch SW2 to decouple the PC and the fac-
simile machine from their associated telephone lines and for
connecting the PC to the facsimile machine. Driver circuit 26
may be a relay or its equivalent for operating an armature (not
shown) to move the switch arms between fheir two operating
states. Driver unit 27 which likewise may be a relay or its
equivalent, operates the switch SW1 to the position energiz-
ing the ringing circuit 14. A timeris set and when two seconds
clapses, unit 27 is deenergized cansing the off-hook signal to
be generated by current penerator circuit 12 through the
release of the operating button. When printing or scanning is
complete, the tone receiver unit is reset. A simplified flow
diagram of the aforementioned operation is shown in FIG. 14

The circuitry of the present invention is highly simpiifiedin
design and provides effective communication between the PC
and local facsimile machine enabling the local facsimile
machine to provide the dual functions of eperating indepen-
dently for trensmission or reception to remote facsimile
machines as well as functioning as a scanner or printer with a
local PC. The circuitry of the present invention provides all
the necessary signal conditions which lead the PC and local
facsimile machine to believe that they are communicating
with cne another over a telephone line. The facsimile
machine, although operating in its normal fashion, functions
very effectively as a scanner or printer as and when needed
and provides a scanning or printing capebility ar a mere
fraction of the cost of conventional scenners or printers.

Simple switching of SW2 returns the PC and [acsimile
machine to normal use.

The novel ring circuit provides the required ring signal
which is conventional in present-day facsimile lransmission
application through the employment of an inexpensive, low
voltage, DC battery or 9V power source and, through the
operation of two switches incorporated in the novel interface
cireuitry of the present invention, lollowed by operation of
the facsimile start switch, provides an interface circuit which
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is extremely easy to use and which eliminates the need for
more complicated and expensive microprocessor-based
devices.

A latimde of modification, change and substitution is
intended in the foregoing disclosure, and in some instances,
some features of the invention will be employed without a
corresponding use of other Teatures. Accordingly, it is appro-
priate that the appended claims be construed broadly andina
manner consistent with the spirit and scope of the invention
herein described.

‘What is clazmed:

1. A method of printing in a facsimile machine whea the
facsimile machine is connected to a computer by a bi-direc-
tional direct passive link, comprising:

providing a digital serial communications port in the fac-

simile machine;

receiving an instruction at the digital serisl communica-

ttons port from the computer 1o place the facsimile
machine info a print mode, the insbuclion being
received using a standard protocel of the facsimile
machine;

recelving digital image data at the digital serial commmni-

cations porl from the computer via the bi-dircctional
direct passive link, the digital image data being trans-
mitted in a standard [sesimile machine format and being
representative of content to be printed onto media by the
facsimile machine; and

processing the digital image data subsiantially as it is

received at the digital serial communications port Lo

print the comtert onto the media al the [acsimile 3

machine.

2. The method of claim 1, firther comprising interfacing
the facsimile machine with telephone lines when the fac-
sinnile machine is in a normal mode of operation to send and
receive [acsimile communications.

3. The method of claim 2, wherein 1he interfacing is per-
formed through RJ-11 telephone cables,

4. The method of claim 2, further comprising operating the
facsimile machine in the normal mode of operation while
performeing the printing of digital image data received at the
digital serial conmunications port.

5. The method of claim 1, wherein the recejving the
instruction at the digital serial communications port from the
computer turther comprises receiving the instruction from
send/receive driver software.

6. The method of claim 5, wherein the receiving digital
image data at the digital serial communications port further
comprises receiving the digital image daia from the send/
receive driver software.
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7. The methed of claim 1, further comptising processing
the digital image data at a print driver of the facsimile
mackine substantially as it is recehved at the digital serial
communications port.

8. The method of claim 1. further comprising initiating the
printing at the facsimile machine.

9. A method of scanning in a facsimile machine when the
facsimile machine is connected (o a computer by a hi-direc-
tional direct passive link. comprising:

providing a digital serial cemmunications port in the fac-

simile machine;

receiving an instructicn at the digital serial communica-

lions port from the computer to place the facsimile
macline inte a scanning mode, the instruction being
received nsing a standard protocol of the facsimile
machine;

scanping content frem media provided withio the facsimile

wachine to create digital image data representative of
the content; and

providing the digital image data substantially as il is cre-

ated to the digital serial communications port for com-
munication W the compuler via the hi-directional direct
passive link, the digital image data beiug transmited in
a standard facsimile machine format.

14. The method of claim 9, turther comprising intetfacing
the facsimile machine with telephone lines when the fac-
simile machine is in & nomual mode of operation to send and
receive Tacsimile communications.

11. The method of claim 16, wherein the interfacing is
performed through RJ-11 telephone cables.

12. The method of claim 190, furiher comprising operzling
the facsimile machine in the normat mode of operation while
performing the scanniag ol content to create the digital image
data provided to the digital serial communications port.

13. The method of claim 9, wherein the receiving the
iostruction at the digital serial communications port from the
computer further comprises receiving the instruction from
send/receive driver soltware.

14. The wethod of ¢laim 13, wherein the providing the
digital image data io the digital serial communications port
further comprises coprnumycating the digital image data o
the send/receive driver software.

15. Themethod ol claim 9, further comprising initiating the
scanning, at the Tacsimile machine.



