UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA

INFINITY COMPUTER PRODUCTS,
INC,,

Plaintiff,
V.
HEWLETT-PACKARD COMPANY,

Defendant.

Civil Action No.

DEMAND FOR JURY TRIAL

SEVERED COMPLAINT FOR PATENT INFRINGEMENT




Plaintiff Infinity Computer Products, Inc. (“Infinity™), for its Severed
Complaint For Patent Infringement against Defendant Hewlett-Packard Company

(*Defendant™), hereby demands a jury trial and alleges as follows:

NATURE OF THE ACTION

1. This is 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™), each 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 infringement of the *$11 Patent and
the °423 Patent by Defendant and 14 other corporate entities engaged in the
manufacture and sale of computer-related products (hereinafter “Related Parties™)."
Defendant and Related Parties were accused in the Related Action of

manufacturing and selling products which have the capability of sending

Y Infinity Computer Products, Inc. v. Brother International Corp., et al., E.D. Pa, Case No. 2:10-
cv-03175-1.DD, 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 Delaware with its principal place of business at 3000
Hanover Street, Palo Alto, California 94304-1185, and may be served care of its
registered agent, The Corporation Trust Company, which itself is located at
Corporation Trust Center, 1209 Orange Street, Wilmington, Delaware, 19801.> On
information and belief, Defendant is registered as a foreign corporation with the

Pennsylvania Department of State and has been since May 5, 1998.

2 On information and belief, Hewlett-Packard Company is also registered with the California
Secretary of State as a foreign corporation and may be served care of its registered agent in
California, CT Corporation System, whose address is 818 W. Seventh Street, Los Angeles, CA,
90017.
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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.

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 District 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
intermediaries, 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 Fastern District of Pennsylvania. Upon

information and belief, Defendant and/or its respective customers have committed
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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
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 USPTQ. 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.  On February 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
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May 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 "423 Patent is attached hereto as Exhibit B.

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.
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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.

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 1s, 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
OfficelJet 4620 e-All-in-One 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. In particular, several of Defendant’s products are made
available for sale on the website of one of the Related Parties. See Exhibit E.

19.  On information and belief, Defendant had knowledge of the "811

Patent prior to the filing of this action.
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20.  On information and belief, Defendant owns, operates, advertises, and
controls its website, www.hp.com, through which Defendant advertises, sells,
offers to sell, and/or instructs customers how to use its multi-function products.

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 belief, 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
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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.

22.  On information and belief, Defendant has willfully infringed and
continues to willfully infringe the 811 Patent through its intentional actions
despite its 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

Infinity Computer Products, Inc. v. Hewleit-Packard Company Page |9
SEVERED COMPLAINT FOR PATENT INFRINGEMENT



OfficelJet 4620 e-All-in-One 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,
or otherwise a partner with one or more of the Related Parties or business entitics
yet to be identified. In particular, several of Defendant’s products are made
available for sale on the website of one of the Related Parties. See Exhibit E.

27.  On information 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.hp.com, through which Defendant advertises, sells,
offers to sell, and/or instructs customers ﬁow 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
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mnfringing acts by said customers. Upon information and belief, Defendant has
specifically intended and/or specifically intends that its customers use the
mfringing 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
accused products 1n 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
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 nfringing products, in this district and elsewhere in the United States.

30.  On mformation 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.

Infinity Computer Products, Inc. v. Hewlett-Packard Company Page |11
SEVERED COMPLAINT FOR PATENT INFRINGEMENT



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
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 sclling
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
Officelet 4620 e-All-in-One product and similar multi-function products, and will
continue to do so unless said infringing activities are enjoine(i 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 entitics
yet to be identified. In particular, several of Defendant’s products are made
available for sale on the website of one of the Related Parties. See Exhibit E.

35.  On information and belief, Defendant had knowledge of the *574

Patent prior to the filing of this action.
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36. On information and belief, Defendant owns, operates, advertises, and
controls its website, www.hp.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
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 instructions 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
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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.

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
*015 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
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Officelet 4620 e-All-in-One 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-scller,
or otherwise a partner with one or more of the Related Parties or business entities
yet to be identified. In particular, several of Defendant’s products are made
available for sale on the website of one of the Related Parties. See Exhibit E.

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

44,  Oninformation and belief, Defendant owns, operates, advertises, and
controls its website, www.hp.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 successtully,
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
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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 915 patent by, at minimum,
selling said infringing products and providing instructions on how to usc the
accused products in such a way that infringes the 9135 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.

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.
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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:

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;
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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;

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;

1. 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 3, 2012.
: /s/ Douglas L. Bridees
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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EXHIBIT A
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INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE COUPLED TOAPCAS A
SCANNER OR PRINTER

This application is a continuation-in-part of application
Ser. No. 08/226,278, filed Apr. 11, 1994, now U.S. Pai. No.
5,530,558.

FIELD OF THE INVENTION

The present iavention relales to inlerfacing a facsimile
with a PC and more particularly to an interface cireuil of
highly simplificd design and including a novel ringing
circuit capable of generating a sine wave of a given ampli-

tude and frequency from a small, portable DC battery or 9V

DC power supply.
BACKGROUND OF THE INVENTION

As s well known in the art, a conventional facsimile scans
documents and transmits the scanned information through a
modem in a siandard facsimile format 1o a remote facsimile
which receives the transmitted data by a modem and con-
verts the transmitied data into a form for printing a document
which 18 a replica of the document scanned by the trans-
mitting facsimile.

Scanning and printing devices especially adapted for use
with PCs (ie. personal computers) arc relatively expensive
devices typically costing many hundreds of dollars 1o as
much as several thousands of dollars for applications requir-
ing character recognition capabilities.

It has been recognized that copventional facsimile
machines may be utilized as scanners or printers for PCs.
However, the Inlerface devices presently available are both
complicated and expensive and typically require a micro-
processor which further tcnds to Increasc both cost and
cirewit complexity.

OBJECT OF THE INVENTION

It is, therefore, a principal object of the present invention
to provide 2 circuit for interfacing a PC and a [acsimile Lo
enable the facsimile to be ufilized 2s a scanmer or a printer
for a PC and to accemplish all of the objectives of a scanner
or a printer in & simple straightforward manner through the
use of a circuil 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 apparatus which is characierized by
comprising, first switch means capable of sclectively cou-
pling a PC modem and 2 {acsimile modem to independent
telephene lines when in a non-scanning/printing mode and
for decoupling the PC and facsimile modems from the
telephone lines and coupling these modems lo cne another
when placed in a scanning/prinfing mods,

Second manually operable switch means activates & novel
ringing circuit which generates a sine wave of appropriale
amplitude and frequency and applies this ringing circuit 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 1o the simulated transmit request.

Release of the circuilry operating button causes the inler-
face cirenitry to apply an off-hook condition o the facsimile.
Document scanning or printing is initiated by pressing the
facsimile start buttos or the stact button provided as part of
the PC or by 2 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 directly stored in a PC
memory. Documents incorporating alphanumeric data may
be converted by a softeare program incorporated into the
PC.

The ring gencrating circuit responsive 1o pressing of the
operating button generales a lransmil request signal by
converling Lhe low vollage [rom a DC source into a 20 cycle
sine wave of 9 voll amplilude through the employment of
a pulse generating circuit coupled o phase delay means and
applying phase delayed and undelayed pulses to a transis-
torized switching circuil for selectively applying posilive
DC voeltage 1o opposing inputs of a step-up transformer
which applies a boosted sinusoidal ring signal to the PC
modem, the ring generating circuit generating 2 ringing
signal of the appropriate amplimide and frequency in a
highly simplified and inexpensive manner. Since operation
of the rnging circuit 1s completed in less than two seconds,
a battery, if nsed, will have an extremely long operating life.
Alternatively, if 2 9V DC power souree is used the battery
is nol required al all,

The simple, straightforward operation of only threc
swilches ¢liminates the need for complicated, cxpensive and
typically microprocessor-based circuitry.

BRIEF DESCRIPTION OF THE FIGURES

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

FIG. 1 is a circuit diagram of the Interface circuitry of the
present fnvention which enables a PC o ulilize a conven-
tonal Facsimile as a sophisticated scanper or printer.

FIG, 1a Js a flow diagram ol the circuiiry of FIG. 1
employing the microprocessor-based tone detecting circuit
of TTG. 1.

FIGS. 2a-2i show simplified block diagrams of various
systern arrangements employing the circnitry of the present
invention.

DETAILED DESCRIPTION OF THE
INVENTION AND PREFERRED
EMBODIMENTS THEREOF

FIG. 1 shows an interlace cireuil 10 embodying the
principles 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, SW2-5,
SW2-8, and SW2-11, each cooperating with a pair of
stationary contacts, as shown. For example, 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-§ and SW2-
11 are all ganged to operate in unison as shown by common
operaling buiton B2 coupled to the switch arms through a
linkage arm LA2 shown in schemalic fashion as a dotted
line. 'The switch is designed so that the switch arms are
retained in the positions to which they are moved.

The switch arms 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 through jumper JP3 or directly to a local facsimile
machine (nel shown for purposes of simplicity) through a
jumper terminal JP2.

In a similar fashion, a pair of swirch arms SW2-8 and
SW2-11 selectively couple the local facsimile machine
through jumper JP2 to either a separale lephone line #2
{through jumper JP4) or io the modem of the PC.
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A double-pole sinple-throw switch SW3 is provided 1o
couple cither the local facsimile machine or the PC modem
to a single telephone line or alternatively, disconnects the PC
moderm and facsimile machine from the common telephone
line. For e¢xample, in applications where both the local
facsimile and the PC each have aa independent, dedicated
telephone line, switch SW3 remains open. In applications
where only a single telephore line is provided, both PC and
the local facsimile may share the single telephone line by
gaining access thereto in a staggered manner.

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

Movable switch arm SW1-1 sclectively couples the oui-

pul terminal of the pair ol sccondary windings W2 of a
step-up (ransformer TR either 1o stalionary lerminal SW1-
2, which isolates the output of the transformer TRR1 [rom the
operating circuitry, or slaliopary conlact SWI1-3 which
couples the secondary winding W2 of transformer TR1
through movable switch arm SW1-7 and stationary contact
SW1-9 simuilaneously to stationary contacts SW2-6 and
SW2-12 of four-pole double-throw switch SW2 for simul-
lancous connection 1 the PC modem and the Tocal Facsimile,
when switch arms SW2-5 and SW2-11 respectively engage
slalionary conlacts SW2-6 and SW2-12.

Movable swich arm SW1-4 sclectively couples a small
nine volt (9¥) DC source (through jumper J5) to either
stationary switch arm SW1-5 for coupling nine volt (9V) DC
o a cwrrent generator circuit 12 or allernatively coupling
nine volt {(9V) DC 1o stationary terminal SW1-6 which in
turn provides DC power 1o the nine volt (9V) ring generator
cireudt arranged within the dotted region as shown.

Current generator vircuil 12 is comyprised of resistors R1,

=

R2 and R5, transistors Q1 and Qf, diode D2 and T.ED-type ~

diode D3 which are connccted in the manner shown to
provide a constant current which simulates an off-hook
signal, utilized in the manner to be more fully described

hereinbelow. Resistor R2 serves as a current limiting resis-

tor. LED D3 lights to denote operation of the constant
current generator.

Ring gencrator circuit 14, which is utilized to generale a
20 Hz sine wave of a 20 volt amplitade, comprises a
555-type timing circuit 16 whick, 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. al its
output F6e

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

taneously applied to the input of inverter UTA whose output
is simulianeously coupled to the base electrodes of transis-
tors Q2 and Q4, through resistor R and through inverter
UIB and resistor R9.

The pulse train, as was set forth hereinabove, 1s simulla-
neously coupled o the T inpul of a one-shol mullivibrator
operating as a phase delay circuit and whose Q ouiput is
coupled o the input of imverter ULE. The Q oulpui of
one-shot muliivibrator U2A provides a phase delayed pulse
which is coupled through the cutput of inverter ULE simul-
taneously to the base of transisior Q5 through resistor K8
and to the base of transistor Q3 through inverter ULE and
resistor R7. Fransistors Q2-0Q5 and resislors R6-RY,
together with resistor RIO, form a full bridge switching
cireuit which is powered by the nine volt (9V) DC source
applied 10 the terminal VCC to provide drive current suffi-
cient to drive transformer TR1, comprised of & pair of

=
i
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primary windings W1 and a pair of sccondary windings W2,
lo generats 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 a step-up fransformer
to magnily the input voltage preferably by ten to one (10:1),
generating the desired output voltage whick, in the present
application, is a 20 Hz ocutput of 90 valt amplitude with 15
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 elements. The component values
chosen in the present invention have been selected 1o
generate a signal which reproduces a standard bell ring
signal emploved in a conventional transmission between
remole facsimile machines. The branch cireuils BC1 and
BC2 of the bridge circuit are alternately rendered conductive
1o alternately apply a positive voltage to opposing inputs of
the input windings W1 for generating a sine wave from the
pusilive-going pulses produced by timer circuit 16. The two
input windings W1 are coupled in parallel as are the cutput
windings W2,

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

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

Assuming that the local facsimile is desired 1o be operated
in combination with the PC and to funciion as a scanner, the
switch SW2 is moved from the normal position, in which the
movable switch anms are shown 1n solid line fashion, to the
dotted line position simultaneously disconnecting the PC
modem and the local facsimile from the telephone lines and
dircetly conpecting the PC receive line, PCR1 to ground and
the PC transmil Hine PCTL direcily 1o stalionary contact
SW1-9. The local facsimile transmil line FXT2 is directly
connected to ground and the facsimile reecive line FXR2 is
connected in common with line PCT1 to statlonary contact
SW1-9 of switch SW1, Switch SW3 may be either in the
open or the ¢losed position when switch SW2 is moved to
the scan mode.

Swikch SW1 is operated by pressing button BE which is
ganged 10 the movable swilch arms SW1-1, SW1-4 and
SW1-7 by a common linkage arm represenied schematically
by dotted line LAL. A biasing member or spring SWPI
normally biases the movable switch arms {o the solid line
position shown in Figure. By depressing swilch button Bl,
the switch arms SWI1-1, SW1-4 and SW1-7 are simulta-
necusly moved to the dotted line positions shown in FIG. 1.
Button B is maintained in the depressed position for a
period preferably between one and two seconds. In the
dotted line position, the nme volt (9V) DC source is coupled
through switch arm SW1-4 and stationary terminal SW1-6
to the VCC terminals of ring generator cireuit 14, producing

5 a 20 Hz sinc wave of 90 volt amplitude and & current of 15

mils at the secondary windings W2, which is applied to the
PCline PCT1 through SW1-1, SW1-3, 5W1-7, 5W1-9, 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
limited (o an Apple Macintosh, I1BM PC, PCAT or PCXT) is
provided with either an interna! or external group IIT fac-
simile interface board, and shifts to a receive mode for
recerving what appears to the PC to be a facsimile trans-

< mission from a “remote” facsimile machine.

After holding the button Bl depressed [or a lime which
need not exceed approximately two seconds, button B1 is

A-15
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released cansing the nine volt (9V) DC source 1o be conpled
to input 12a of current generalor circuit 12, which cireuit
applics the constant current to the facsimile receive line
FXR2 to create what appears 1o the facsimile machine to he
an off-hook condition. Simultaneously therewith, LED I3
lights indicating that the current generator circnil s pres-
ently in operation.

The local facsimile machine recognizes the constant cur-
renl as represenlative of an off-hook condition preparing the
locad facsimile machine for transmission.

Therealler, the conventional start batton of the facsimile
machine {not shown for purposes of simplicity) is pressed to
start communication of the data scanned by the local fac-
simite machine from a document (or documents) placed

within the facsimile machine document input {alsc not

shown for purposcs of simplicily).

The facsimile machine may be either a group 1, group IF,
or gronp [l maching, although optimum document resolu-
tion can be obtained through the use of a greup 11l facsimile
machine.

The eonventional PC can store the transmitted data in its
memory as a “picture” the resolution of the picture being
200 by 100 pixels for ol [acsimile machines, 200 by 200
pixels for stapdard facsimile machines and 400 by 400

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

tional OCR software package such as, for example, a
CAERE OCR program available from Bitsoftware may be
employed, Many alternative OCR scftware packages may be
utilized to convert the “picture” transmitted by the facsimile
machine Lo binary character form for word processing use or
the like.

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

The ricg generaling circuil is not required to be operated
in this mode and in applications where a facsimiic machine
is interfaced with 2 PC for use only as a printer, the ring
generating circuit and the cooperating spring bias switch
may be eliminated.

Switch SW2 shown in FIG. 11s moved [rom the solid line
1o the dotted [ine position decoupling the PC and facsimile
machine from the telephone lines and coupling the PC and
facsimile machine together.

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

The computer {PC) is operated either by providing a
switch such as a push button switeh (not shown for purposes
of simplicity) tw enfer into a standard protocol witk the
facsimile machine and thereatfer to transmit information in
standard facsimile machine format. The facsimile machine
senses that it is communicating with a remote facsimile
machine and creates a decument in aceordance with the data
received from the PC in “pixel” form. The PC may be
provided with a slandard program having a print mode in
which the facsimile machine is identified in the printing
routine as the specific output device being utihzed during
such a prnt mode. Upon completion of printing mede,
switch SW2 may be returned to the solid line position
decoupling the PC from the faesimile machine and recou-
pling the PC and facsimile modems to their associated
telephone lices.

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

Noting, lor example, FIG. 24, the circnitry 10 of the
present invention is coupled between a standard facsimile

2]
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6
machine 30, a PC-type computer 40 having a facsimile
modem eircuitry 41 and central office telephone lines 50 and
51. Tn the arrangement skown in TFIG. 2a, the facsimile
modem circnitey may be either internal or external 1o the
PC-type computer 40.

FIG. 2b shows another allernative embodiment in which
the circuitry of the present invention is incorporated into the
PC-ype compuier and may be arranged on 1ts own prinied
wiring board or on a printed wiring board which is common
1o the circuitry 18 of the present invention and the facsimile
modem circuitry 41. The arrangement of TIG. 26 is other-
wise the same as that shown in FIG. 24, The circuit 10
shown in FIG. 2b 1s provided with three RJ-11 telephone
cable conrections for respective conmection with the [ac-
simile machine 30 and felephone lines 50 and 51. I only one
additional telephone cable is provided, the standard fac-
simzile machine 40 and the intermal facsimile modem 41 may
share thal cable.

FIG. 2¢ shows another alternative arrangement in which
the circuitry 10 of the prescat invention is integrated into the
standard [acsimile machine 3. The operation of the arrange-
ment of FIG. 2¢ is otherwise simifar to those shown in FIGS.
2a and 2b.

FIG. 24 shows an arrangement in which the circuitry 10
ol the present invention is mounted upon its own printed
wiring board and is arranged within the PC-type computer
40 and is clectrically conaccted to the internal facsimile
modem 41 by an external RJ-11 cable as shown, The
operation is otherwise the same as the embodiments of
FIGS. 2a-2c described hercinabove.

The circuitry 10 of the present invention may alternatively
be placed wpon a printed circuit card of approximately a
credil card size for insertion in a bus slot provided in
present-tlay PCs enabling the circuit on the printed «ireuil
card, inserted into a slot provided along the exterior of the
PC, to be coupled to a PCMCLA 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, throvugh an RS-232 cable,
The facsimile machinc interfaces to the external facsimile
modem 41 through circvitry 10 by way of an RJ-11 tele-
phone cable. When in the normal mode of operation, <ir-
cuitry 10 interfaces central office telephone lines 50 and 51
through the RI-11 telephone cables, as shown. Cable 50 may
be employed for standard facsimile machine telephone com-
munications while telephone line 31 35 used for the exlernal
facsimile modem circnitry. If only one central office tele-
phone line s available, line 50 may be shared in the manper
previously descrbed.

F1G. 2f shows an arrangement in which interface circuit
10 is internal to the facsimile machine. PC-lype computer 40
is coupled te the facsimile modem circuitry 41 and interface
circuit 18 through an RS-232 cable. When in the normal
mode of operation, circuilry 10 interfaces he central office
telephone lines 50 and 51 through RI-11 (elephone cables, as
shown. Cable 50 may be emploved for standard facsimiie
machine telephone communications while telephone line 51
is used for the ¢xternal facsimile modem circuifry. If only
onc cenlral office lephone line is available, line 50, for
example, may be shared in the manner previously described.
The arrangement of FIG. 2f is used with PC’s which do not
have a fax modem installed. When interface 10 is instailed
internal to the facsimile, the fax modem of the fax machine

5 incorporates many of the functions of circuit 10, through

integration of the already existing circuitry components of
the fax modem.
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The present invcntion may be employed with telephone
systems having digital signal processing, FIG. 2k, which is
similar to FIG. 2f, and which shows like eircuits designated
with like numerals, further includes an interface ) for
digital signal procecssing. The send and receive options
required for scanning and prinling are provided by inferfuce
60, which may, for example, be a chip set such as PEB 2091
N-V4.4 and EPB 2186 N-V4.4, manulactured by Siemens.
Any other chip set having similar operating characteristics
may be employed. As other digital signal formats come inlo
usc, such as ADSL (Asymmetric Digital Subscriber Line)
HDSL (High Bit Rate Digilal Subscriber Line), or the like,
a chip set for handling such formats may be substituted for
interface 60,

As shown in FIG. 2, a RAM andjor Fixed Disk 70 may

be incorporated into the interface 10, integrated with a fax

modem 30 10 allow for lhe capture of mages or documents
for later transfcr inte the PC 48 or the facsimile maching 30,
or for image enhancement within the interface configuration
10. The addition of the data slorage fealure is particularly
desirable for the fax machine or fax modem when they are
in normal fax send or receive modes.

Optionally, the data siorage feature is desirable for field
applicalion 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 2

inslance by batlery backup incorporaled in the RAM
memory 7. Battery backup is not necessary for fixed disk
slorage.

FIG. 2j shows an arrangement for automated scanning
and printing functions between a fax modem and a fax
machine,

As represented in FIGS. 2¢-24, in order 1o activate an
automaled process [or scanning of printing, the ring cireuil
4 (FIG. 1) interfaces with the Tip and Ring features of the
tax modem or fax machine. This is dependent on keying in
a code on the fax keypad, such as ## or #° or any other
predetermined vode In order to respeclively identify the
scanning and printing functions. lotcrface 10 deleets the
tones gencrated by the mserted code {at the tone receiver 28
and generates a ring signal. The ring signal is detected and
interpreled by the ring detect cireudt of the fax modem or the
fax machine. The fax modem or fax machine then generates
receive signals or tones which indicate a connection. The fax
modem or fax machine commences Lhe scanning of the fax
image or print cycle.

By depressing a predelermined code such as ## on the fax
machine key pad, the tone detector circuit 28 inlerprets Lhis
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 5

Central Office terminal lincs. Relay 27, then conmects 9V o
the ring gencrator circult 14 causing a sinusaidal ring signal
of 2 predelermined frequency and amplitude to be generated
to the PC fax modem. The PC fax modem answers and slarls
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
signal from the fax modem. The tone detector circuil in the
inlerface 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
1o the PC) from the Central Office terminal lines. Relay 27,
then connects 9V 1o the ring gencrator circuil 14 causing a
sinusoidal ring signal of a predetermined frequency and
amplitude to be generated 1o the fax machine. The fax
machine answers and starts the prinling process form the PC
fax modem.

20
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The swilch version does not require the ## or #* or any
other code, bul activates the antomated scanning/printing by
pressing the ringer button B2.

The provision ol the scan and print funclions internal o
the facsimile machine may also be accomplished by utilizing
the analog outpul of the optical scanning circuil 75 of the
lacsimile machine (FIG. 2g). The analog signals are pro-
cessed by the control/modem eircuitry 76 where they are
converted into a digital serdal signal and then transmitted
through the RS 232 sending interconnect porl, the signal is
then received by an RS232 coonector at the PC. The
aforementioned procedure utilizes unused 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
accepls the digital image Tor slorage or processing as appro-
priate, This send/receive driver commugicalions software
package also has the ability 1o sced a digital image 1o the
facsimile machine [or printing purposes. The facsimile
machine’s control/modem circuitry then processed by the
print driver 77 for printing. This linkage method for scan-
ning and prnting uhilizing 2 lax machine is particularly
useful for a computer without a fax modem. Any available
send/receive communications software package is accept-
able.

The commands of ## or #* for sending and receiving are
stll appropriate for this application although any other
desired commands may be selecled,

For the automated operation, the circuitry 10 of FIG, 1 is
provided with device 28 which includes an automstic tone
detector circnit for receiving a unique number dialed by
cither the facsimile machine or the PC modem. Upon
recognition of the unique number, as sel forth above or by
generation using other techniques, the tone receiver operates
a driver circuit 26 for operating switch SW2 to decouple the
PC and the facsimile machine from their assoctated tele-
phene lines and for connecting the PC to the facsimile
machine. Driver cireuit 26 may be a telay or its equivalent
tor operating an armature (not shown) o move the swilch
arms between thelr two operaling stales. Driver unil 27
which Hkewise may be a relay or jts equivalent, operales the
switch SW1 to the position cnergizing the ringing cirenit 14,
A fimer is set and when two scconds clapses, unit 27 is
deenergized cansing the off-hock 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 of the present invention is highly simplified
in design and provides effective communication between the
PC and local facsimile machine enabling the Tocal facsimile
mackine to provide the dual functions of operating indepen-
dently for transmission or reception to remote facsimile
machines as well as functioning, as a scanner or printer with
alocal 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 one another over a telephone line. The facsimile
machine, allhough operating in its normal fashion, functions
very effectively as a scanner or prinler as and when needed
and provides a scanning or printing capability at a mere
traction of the cost of conventional scanners or prinlers.

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

The movel ring circuit provides the required ring signal
which is conventional in present-day facsimile transmission
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application through the employment of an inexpensive, low
vollage, DO ballery or 9V power source and, through the
operation of two swilches incorporated in the novel interface
circuitry of the preseni invention, followed by operation of
the facsimile start switch, provides an interface circuil which
is extremely casy 1o use and which eliminaies the need for
more complicated and expensive microprocessor-based
devices.
A latilude of modification, change and substitution is
intended in Ibe foregoing disclosure, and In some mstances,
some features of the Invention will be employed without a
corresponding use of other fealures. Accordingly, it is appro-
priate (hal the appended claims be construed broadly and in
a manper consislent 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
tacsimile machine to a computer, with scanned image digital
data signals transmitted through a bi-directional conneclion
via a passive link between the facsimile machine and the
computer, comprisiog the steps of:
by-passing or isolaling the facsimile machine and the
compuler from the public network telephone line;

coupling the facsimile machine 1o the compuier;

conditioning the computer to receive digital facsimile
signals representing data on a scanned doctment; and

conditioning the facsimile machine o (ransmit digital
signals representing data on a scanned documenl 1o the
computer, said computer being equipped with send/
receive driver communications softwarc cnabling the
reception of scanned image signals from the facsimile
machine, said transmitted digital facsimile signals
being received directly into the computer through the
bi-directional direct connection via the passive link,
thereafter, said computer processing the received digi-
tal facsimile signals of the scanned document as
needed, .

2. The method of claim 1 create a scanming capability
through a bi-directional direct connection via a passive link
between a facsimile machine and a computer by transter of
scanned image dala signals [rom the [acsimile machine
through said conmection, said facsimile machine by-passing
or isolated from the public network tclephone line, and
connected to an appropriate receiving port of a computer or
other office product capable of receiving and processing said
signals.

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

4. The method of claim 1, including trapsferring a digital
serial data source signal of a scanned image [rom swid
facsimile machine to said computer.

8. The method of claim 1 further comprising optically
recognizing the scanped data within the computer and
converfing the scanned data into characler cedes within the
computer, said computer being cquipped with Optical Char-
actor Recognition Software.

6. A method of crealing a scanning capability from a
facsimile machine 1o a computer equipped with a modem,
with scanned image daia signals transferred through a
bi-directional dircct conncction via a passive link between
the facsimile machine and the compuler, comprising the
steps of:

by-passing or isolating the facsimile machive and the

computer from the public network telephone ling
coupling the facsimile to the computer;

[
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conditioning the computes to receive facsimile signals
epresenting data on a scanned document; and

conditioning the fzcsimile machine to transmit signals
Tepresenling data on a scanned document Lo the
computer, said computer being squipped with send/
receive driver communications software enabling the
receplion of scanned image signals from the facsimile
machine, said transmitted facsimile signals heing
received through the bi-directional direct connection
via the passive link o the computer moden, thereafter,
said computer processing the received facsimile signals
of the scanned document as needed.

7. Amethod of making a facsimile machine operable as 2
scanner and printer for a personal computer, by transferring
digital data through a bi-directional direct connection via 2
passive link belween the facsimile machine and the
computer, cach of (he [aesimile machine and personal com-
puter for commupicating normaly using at least one public
network telephone 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
isolated from said at least one public network telephone
line;

arranging the facsimile machine to be in a digital con-
nection mode; and

shifting the personal computer 1o a conmected mode for
sending or receiving digital signals through the
bi-directional direct connection via the passive hink for
scanming and printing hetween the computer and the
facsimile machine, in a Facsimile format, using the
digilal conneclor port of the personal computer, said
computer being equipped with send/receive driver
communications software enabling the transfer of the
scanning and printing signals between the computer
and the facsimile machine.

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

9. The method of claim 7 including using paralle! con-
neetor porls to interface between the facsimile machine and
the personal computes.

10. The methad of claim 7, using RS 232, parallel or other
switable digital port type conneclors 1o interface between
said facsimile machine and said computer.

11. The method of claim 7 further comprising optically
recognizing the scasned data within the computer and
converting the scanned data into character codes within the
computer, said computer being equipped with Optical Char-
acter Recogaition Software, '

12. A method of using a facsimile machine as a scanner
and printer by transferring 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 persoral computer for communical-
ing using lelephone types of cireuils, said facsimile machine
and compuier being isolated from the public telephone
network, comprising the steps of:

(a) configuring the facsimile machine to communicate
with the personal computer usiag the facsimile
machine, and by-passing or isolating the facsimile
maching and computer from the public telephone net-
wark;

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

said computer being equipped with send/eceive driver
communications soflware enabling the transfer of the
scanning and printing signals between the computer
an the facsimile machine.

13. The method of claim 12 including using serial data
transmissions for both scanning and printing through the
bi-dircctional dircet comection viz the passive link berween
the lacsimile machine and the personal compuler.

T4. The method of claim 12 including using paraliel data
transmissions for both scanning and printing through the
bi-dircetional direct connection via the passive link between
the facsimile machine and he personal compuler,

15. The method of claim 12 including using analog data
transmissions for both scanning and printing through the
hi-directional direct connection via the passive link belween
the facsimile machine and the personal compuler.

16. The methed of claim 12 vsing analog or digital serial,
parallel data trapsmissions, for both scacping and printing
through the bi-directionat direct connection via the passive
link, between the facsimile machine and the personal com-
puter.

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

18. A method of using 2 facsimile machine with a
compuler, one or bolk of which being connected 1o a
{elephone line such that said facsimile machine operates as

a scanning and printing device for the computer when -

isolated from the telephone line comprising the steps of:

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

(b) generating a signal to simulate an off-hook condition
or connection mode providing a direct path whereby
the facsimile machine is conditioned to fransmit or
rceeive signals through the bi-directional direction via
the passive ligk to the computer;

{c) generating a facsimile machine signal whereby the
computer is conditioned (o receive signals represealing
data on & scanned document; and

(d) generating a computer signal whereby the facsimile

machine is conditioned 1o receive signals representing 5

data on a document 10 be priated;
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said computer being equipped with send/freceive 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 wilh a
computer, one or hoth of which being connected o a
telephone line such that said facsimile machine operales as
a printing device for the computer when isolated from the
telephone 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 digital image signals in
both directions;

(b} generating a signal represeatative of a facsimile
machine communications signals, wherehy the com-
puter is conditioned 1o transmil signals representing
data on a document to 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 receive signals
through the bi-directional direct connection via the
passive link representing data from 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 one public network telephone line, comprising the
steps of:

{a) configuring the [acsimile machine 1o communicate
with the personal compuler 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 compuler, with both the facsimile
machine and computer by-passing or isolated from said
at least one public network telephone line;

(b) armanging the facsirnile machine to send or receive
digilal data signals; and

{¢) 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 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.
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Primary Lxaminer—Colin LaRose
(57) ABSTRACT

Apparats for interfacing a conventional facsimile machine
with a PC enabling the use of the facsimile machine as a
scanner or printer. A first switch assembly selectively
couples the PC modem and facsimile machine either to inde-
pendent tefephone Jlines in a normal mode or to one another
in a scan/print mode. A manually operated switch assenibly
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 into a scan or print made, respectively. The manually
operable switch is then released to apply a constant current
to the facsimile machine to simulate an off-hook condition.
A facsimile machine start button is then operated to start the
facsimile machine which scans documents provided therein
and transmits the scanned data in a conventional facsimile
trapsmission format or activate the PC to transmit a fax in
conventional facsimile transmission format to utilize the fac-
simile machine as a printer. The I’C may be equipped with a
suitable software program [or converling non-graphie, i.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 cirenit
may be provided to initiate a scanning or printing mode
responsive te receipt of a unique number received from
cither the facsimile machine or the PC, thus eliminating the
need for switches.
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EXPARTE
REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.8.C, 307

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Matier 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 BELN
DETERMINED THAT:

Claims 1, 6, 7, 12 and 18-20 are determined to be patent-
able as amended.

Claims 2-5, 8-11 and 13-17 dependent on an amended
claim, are determined 1o be patentable.

1. A method of creating a scanning capability from a fac-
simile machine to a computer, with scanned image digital
data signals fransmitted 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 isclating the facsimile machine and the

computer from the public network telephone line;
coupling the facsimile machine to the computer;

conditioning the computer to receive digita! facsimile sig- ~

nals representing data on a scanned docuntent; and

canditioning the facsimile machine to transmit digital sig-
nals representing data on a scanned decument to the
computet, said computer being equipped with wnmrodi-
Jfied stemdard protocol sendfreceive driver communica-
tions software enabling the reception of scanned image
signals from the facsimile machine, said {ransmitred
digital facsimile signals being received dircetly into the
computer through the hi-directional direct connection
via the passive link, thereafier, sald compulter process-
ing the received digital facsimile signals ol the scanned
document as needed.

6. A method of creating a scanning capability from a fac-
simile machine to a computer equipped with a modem, with
scanned image data signals transferred through a
bi-directional direct connection via a passive link between
the facsimile machine and the compater, comprising the
steps of

by-passing or isolatiag the facsimite machine and the .

computer from the public network telephone Ime;

coupling the facsimile to the computer;

conditioning the computer to receive facsimile signals
representing daia on a scarmed document; and

conditioning the facsimile machine lo transmit signals
representing data on a scanned document lo the
computer, said computer being equipped with wrmadi-
Jied standard protocol send/receive driver commumica-
tions software enabling the reception of scanned image
signals from the facsimile machine, said transinitted
facsimile signals being received through the
bi-directional direct connection via the passive link to
the compuler moden, thereafler, said computer 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 tor a personal computer, by transferring
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digital data through a bi-directional direct connection via a
passive link between the facsimile machine and the
computet, cach of the facsimile machine and personal com-
puter for communicating normally using at least vne public
network telephone line, comprising the steps of:
configuring the facsimile machine 1o communicate with
the parsonal compuler using a digital connector port of
the facsimile machine and personal computer, with
both the facsimile macline and personal computer iso-
lated from said at least one public network telephone
line:

arranging the facsimile machine 1o be in a digital connec-
tion mode: and

using an wmnodified standard protocol jor shifting the
personal computer to a connected mode for sending or
recelving 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, using the digital con-
neclor port of the personal computer, said computer
being equipped will send/receive driver communica-
tions 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 scarner
and printer by transferring deatz signals through =
hi-directional direct connaclion via a passive link belween
the facsimile machine and the personal computer, each of the
facsimile machine and personal computer for communicat-
ing using telephone types of cirenits, said facshmile machine
and computer being isclated from the public telephone
netwark, comprising the steps oft

(a} configuring the facsimile machine to communicate
with the personal computer using the facsimile
machine, and by-passing or isolating the [acsimile
machine and computer from the public telephone net-
work;

(b} arranging the facsimile machine to be in a simulated
off-hook condition, or connection moede; and

() using an unmodified standard protocol for shifting the
personal computer to an oft-hook conditicn, or connec-
tion mede for sending or receiving signals in facsimile
lormats throagh the bi-directional direct connection via
the passive link between the personal compuler and the
facsimile machine:

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

18. 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
scanning and printing device for the computer when isolated
from the telephone 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 to simulate an off-hock condition
or connection mode providing @ direct path whereby
the facsimile machine is conditioned to fransmit or
receive signals through the bi-directional direct connec-
tion via the passive link to the computer;

(¢} generating a facsimile machine signal whereby the
computer is conditioned to receive signals representing
data on a scanned document; and
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(d) generating a computer signal whereby the facsirnile
machine is conditioned {0 receive signals representing
data on a document to be printed;

said computer being cquipped with unmodified standard
proiocol sendireceive diver communications software
enabling the reeeption of scanned image signals from
the facsimile machine or the sending of computer data
o the facsimile machine for printing.

19. A mcthod of using 2 facsimile machine with a
computer, one or both of which being connected to a Lele-
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 oft

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

{b) generating a signal representative of a facsimile
machine communications signals, whereby the com-
puter is conditioped to transmit signals representing
data on a document to be printed; and

() generating a signal to simulale an oil-hook condition
or connection mode providing a direct path whereby
the facsimile machine is conditioned to receive signals
through the bi-directional direct connection via the pas-
sive link representing data frem the computer of a
document to be printed, wherein the computer is
equipped with unmodified standard protocol send/
receive driver communication sefhware.

4

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 one public network telephone line, comprising the steps
5
7 of

20

A-24

(a) configuring the facsimile machine to communicate
with the perscoal 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 o (he compuler, with both the facsimile
machine and computer by-passing or isolated from said
al least one public network tefephone line;

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

{c} coupling the digital data signals through the
bi-directional direct conneetion via the passive link
bhetween the personal computer and the facsimile
machine:;

said compuier being equipped with unmodified standard
profocol send/receive driver conumunications software
enabling the reception of scanned image signals from
the facsimile machine or the sending of compnter data
to the facsimiie machine for printing.



EXHIBIT B

Infinity Computer Products, Inc. v. Hewlett-Packard Company
SEVERED COMPLAINT FOR PATENT INFRINGEMENT



United States Patent

US0074894

UL

23B2

(12 (10y Patent No.: US 7,489,423 B2
Nachman {45y Date of Patent: Feb. 10, 2009
(34) INTERFACE CIRCUIT FOR UTILIZING A FOREIGN PATENT DOCUMIENTS
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(76) Inventor: Bruce Gregory Nachman, Wayne, PA ]
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patent is extended or adjusted under 35 (Continued)
US.C. 154{b) by 642 days. Primary Examiner—Cheulfan Lee
(21} Appl. No. 11/084,297 =7 ABSTRACT
(22) Filed: Mar. 19, 2005
. e Apparatus for interfacing a conventional facsimile machine
(65) Prior Publication I¥ata with a PC enabling the use of the facsimile machine as a
U8 20050243380 A1l Nov. 3, 2005 scanner or prinler. A first swilch assembly selectively couples
the PC modem and facsimile machine either to independent
Related U.S. Application Data telephone lines in & normal mede or to one another in a
(60) Division of application No. 08/669,056, filed on Jun. scan/print mode. A uflanually opcrf';ltcd switch assembly is
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AP L » HAW AL TG, 2,230,228, wave signal to the PC to cause the PC or facsimile to enter inte
(51) Int.Cl a scan or print mode, respectively. The manmally operable
H04N 1 32 (2006.01) switch is then released to apply a constant current lo the
HOIN T 0 (2006‘01) {acsimile machine to simulate an off-hook conditon. A fac-
< i ) . . . simile nchine slarl buiton is then operated to start the fac-
(52 USCl o 358!44?5;?;52627;518{;3751 simile machine which scans documents provided therein and
i e R transimits the scanped data in a conventional facsimile trans-
(58) Field of (.:aismcanzn bearch. 358’[4_43’ mission format or activale the PC 1o transmit a fax in conven-
,‘3‘ 8/468, 443, 400, 401“ 474; 434-437, 113, ticnal facsimile transmission format to utilize the facsimile
3581 ‘1§’ 440, 1.6, 205; 379/100.15. 100.01, machine as a printer. The 'C may be equipped with a suitable
See apnli -vt?ﬂgfél[mf.‘ﬂz, 10().??, 1700'015}],010'1.& 53.1 software program for converting non-graphic, i.e. such as
=ee application Lle [or COMpIets search nIsiory. word-type information into a binary format suitable for use in
(56) References Cited word pmc\ess'mg applications and may store the data in a
R o memary for subsequent use. An automatic circuit may be
U8 PATENT DOCUMENTS provided to initiate a scanning or printing mode responsive to
1.558.811 A L1971 Monteveechio receipl of a unique number received from either the facsimile

{Contimaed)

machine or the PC, thus eliminating the need for switches.
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1
INTERFACE CIRCUIT FOR UTILLIZING A
FACSIMIEE MACHINE COUPLED TO A PC
AS A SCANNER OR PRINTER

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

The following represents a trie and accurate copy of con-
tinuation-in-part application Ser. No. 08/669.056, except for
the addition of the new claims.

The claims herein incorporate matter subject io a restric-
tion requirement in the CIP application Ser. No. 08/669,056.

FIELD OF THE INVENTION

The present invention relates to interfacing a facsimile with
a PC and more particularly to an interface circuit of highly
simplified design and including 2 aovel ringing circnit
capable of generating a sign wave of a given amplitude and
frequency from a small. portable DC battery or 9V DC power

supply.
BACKGROUND OF THE INVENTION

Az s well known in the art, a convenlional facsimile scans
documents and fransmits the scanned information through &
modem in a standard facsimile format 1o a remote facsimile
which receives the transmitted data by a modem and converts
the transmitted datainto a form for printing a document which
is a replica of the docuent scanned by the transmitting
(aesinnle,

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 nnich
as several thousands of dollars for applications requiring
character recognition capabilities.

It has been recogmzed thal conventional facsimile
machines may be atilized as scanmers: or printers [or PCs.
However, the interface devices presently available are hoth
complicated and expensive and typically require a micropro-
cessor which further tends to increase both cost and circuit
complexity.

OBJECT OF THE INVENTION

Itis, therefore, a principal object of the present {nvention to

provide a cireuit for interfacing a PC and a facsimile to enable 5

the facsimile 1o be ulilized as & scanner or a printer for a PC
and 1o accomplish all ofthe objectives of a scannerora printer
in a simple straightforward manner through the use of a
circuit of highly simptified design and low cost.

BRIEF DESCRIPTION OF THE INVENTION

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

Second manually operable switch means aclivales a novel
ringing citenit which generates a sine wave of appropriate
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amplitude and frequency and applies this ringing circnit to the
PC modem, when used as a scanner or (o the [acsimile when
being used as a printer, cansing the PC ot facsimile machine
to respond to the simulated ransmit request.

Release of the circvitry operating button causes the inter-
Tace circuwitry to apply an off-hook condition to the facsimile.
Document scanning or printing is initiated by pressing the
{acsimile 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 cutput device for
printing). Transmitted data may be directly stored in a PC
memory. Documents incorporating alphanumeric data may
be converted by a software prograim incorporated into the PC.

The ring generating circuit responsive 1o pressing of the
operating bulton generates a transmit request signal by con-
verting the fow voltage fram a DC source into a 20 cycle sine
wave of 90 voll amplitude through the employment of a pulse
generating circuit coupled to phase delay means and applying
phase delayed and undelayed pulses to a transistorized
swilching circuit for selectively applying positive DC volage
1o epposing inputs of a step-up transformer which applies a
boosted sinusoidal ring signal to the PC modem, the ring
generating circuit penerating 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-
nleted in less than two seconds, a battery, if used, will have an
extreniely long operating life. Alternatively, if a 9V DC power
source is used the battery is not required atall.

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

BRIEF DESCRIPTION OF THE FIGURES

‘The above, as well as uther objecis of the present invention,
will become apparent upon reading the accompanying
description and drawings in which:

FIG. 11 a circuil diagram of the interface circnitry of the
present invention which enables a PC (o utilize ¢ conventional
facsimile as a sophisticated scanner or printer.

FIG. 1ais atiow diagram of the circuitry of FIG. 1 employ-
ing the microprocessor-based tone detecting circuit of FIG. 1.

TiG8. 2a- 2f show simplified block diagrams of varicus
system arrangements employing the circuitry of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS THERFEOT

I'1¢3. 1 shows an inlerface circuit 10 embodying the prin-
ciples of the present invention and being comprised of a
swilch assembly SW2 which is a four-pole double-throw
switch having four movable switch arms SW2-2, SW2-5,
SW2-8, and 3W2-11, each cooperating with a pair of station-
ary contacts, as shown. For example, and for simplicity, noze
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 fo operate in unison as shown by common
operating button B2 coupled 1o the switch arms through a
linkage arm [.A2 showa in schematic fashion as a dotted line.
The switch is designed so that the switch arms are retained in
the positions to which they are moved.

The switch arms are arranged in pairs, switch azins SW2-2
and SW2-5 selectively coupling a modem of a PC (not shown
for purposes of simplicity) to cither a first telephone line #1
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throupl junrper 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 iP2 to cither a separate telephone line #2
(through jumper JP4) or to the modem of the PC.

A double-pole sinple-throw switch SW3 is provided to
couple either (he local facsimile muchine or the PC modem to
a single telephone line or altemnatively, disconnects the PC
modem and facsimile machine from the commen 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, botk PC and the local
facsimile may sharc the single telephone line by gaining
aceess thereto in a staggered manner.

Switch SW1 which is a three-pole, double-throw switch,
comprises three movable switch arms SW1-1, SW1-4 and
SW1t-7, each movable switch arm cooperating with & pair of
stationary switch arms.

Muvable switch arm SW1-1 selectively couples the oulput
terminal of the pair of secondary windings W2 of a step-up
transformer TR1 either to stationary terminal SW1-2, which

isolates the output of the transformer TR from the operating 2

circuitry, or stationary contact SWi-3 wiich couples the sec-
ondary winding W2 of transformer TR through movable
switch arm SW1-7 and stationary comtact SW1-9 simulta-
neously to staticnary contacts SW2-6 and SW2-12 of four-

pole double-throw switch SW2 for simubtaneous connection :

to 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 small

nine volt (9V) DC scurce (through jumper J5) to either sta- 3

tonary switch arm SWI-5 for coupling nine volt (9V) DC to
a current generator circuit 32 or alternatively coupling nine
volt (9V) DC to slationary terminal SW1-6 which in furn
provides DC power to the nine volt {9V) ring generafor circuit
arranged within the dotted region as shown.

Current generator circuif 12 is comprised of resistors R1,
R2 and RS, transistors Q1 and Q6, diode 132 and LED-type
diode D3 which are connected in the manner shown to pro-
vide a constant current which simulates an off-hook signal,
utilized in the manner to be more fuily deseribed hereinbelow.
Resistor B2 serves as a current limiting resistor. TED D3
lights 1 denote operation of the constant current generator.

Ring generator circuit 14, which is utilized to generate 2 20
Hz sine wave ol a 90 volt amplitude, comnprises a 555-type

timing circnit 16 which, when activated by a mine volt DC -

input, applied 1o timer 16 through terminal VCC and resislor
R13. provides a pulse train of equal width, positive-going
pulses at a pulse rate of approximately 20 Hz at its omtput 16a.

The pulse train generated by the 555 timer 16 is simulta-

neously applied to the input of inverler ULA whose outputis 3

simultaneously coupled to the base electrodes of transistors
Q2 and 4, through resistor R6 and through inverter U1B and
resistor RY.

The pulse train, as was set forth hereinabove, is simulta-
necusly coupled to the -1 input of @ one-shot multivibrator
operating as a phase delay circuit and whose Q outpuf 15
coupled w the input of inverter UL, The ¢ output ofone-shot
multivibrator U2A provides a phase detayed puise which is
coupled through the ourput of mverter U1E simultanecusly to
the base of transistor Q5 through resistor R8 and to the base of
transistor Q3 through inverler U1F and resistor R7. Transis-
tors (Q2-Q5 and resistors R6-R9, together with resistor R10,
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form a full bridge switching circuit which is powered by the
nine volt (9V) DC source applied to the terminal VOC to
provide drive current sufficient to drive transformer TR,
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
a step-up transformer o magnify the input voltage preferably
by ten to one (10:1), generaling the desired ouipnt volage
which, in the present application. is a 20 Hz ourput of 90 volt
amplitude with 15 mils of carrent from a nine volt (9V) DC,
150 mils current source. If desired, the frequency, amplitude
and current of the circuit cen be changed by selecting differ-
ent component values for the passive elements. The compo-
nent values chosen in the present invention have been selected
to generate a signal which reproduces a standard bell ring
sighal employed in a coaventional transmission between
remote facsimilemachines. The branch eircuils BC1 and BC2
ol the bridge cireuit are alternately rendered conductive to
alternately apply a positive voltage to opposing inputs of the
input windings W1 for generating a sine wave from the posi-
{ive~-going pulses produced by timer circuit 16. The two input
windings W1 are coupled in parallel as are the cuiput wind-
ings W2,

The bell ring signal 1s 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:

Agsuming 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 arnis 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 line, PCR1 to ground and
the PC transmit line PCT1 directly to stationary contact SW1-
9. The local facsimile transmit line. TXT2 is directly con-
nected to ground and the facsimile receive line FXR2 is

¢ connected in common with line PCT1 to sationary contact

SW1-9 ot switch SW1. Switch SW3 may be either inthe open
or the closed position when switch SW2 is moved to the scan
mode.

Switch W1 is operated by pressing button BI which is

5 penged w the movable switch arms SW1-1, SW1-d.and

SW1-7 by a common linkage arm represented schematically
by dotted line L.A1. A biasing member or spring SWP1 nor-
mally biases the movable switch arms to the solid line posi-
tion shown in Figure. By depressing switch button 131, the
switch arins SW1-1, 5W1-4 and 8W1-7 are simultancously
moved 1o 1he dotted line positions shown in FIG. 1. Button 31
is maintained in the depressed-position [or a perjod prefer
ahly between one and two seconds. In the dotted Line posi-
tion, the nine volt (9V) DC source is coupled through switch
arm SW1-4 and stationary terminal SW1-6 (o the VCC ter-
minals ol ring generator circuit 14, producing a 20 Hz sine
wave of 90 volt amplimide and a current of 15 mils at the
secondary windings W2, whichis applied to the PC line PCT1
through SW-1, SW1-3, 8W1-7, SW1-9, 126, SW2-6 and
SW2-5, simulating what the PC believes is a request by a
“remote” facsimile to transmit data thereto. The PO, which
may be any lype of computer {including but not limited to an
Apple Macintosh, IBM PC, PCAT or PCXT) is provided with
either an internal or external group III facsimile interface
board, and shitls to a receive mode for receiving what appears
to the PC 1o be a facsimile trapsmission fom s “remote”
facsimile machine.

B-17
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After holding the bution B1 depressed for a time which
need not exceed approximately two seconds, buiton B s
released causing the nine volt (9V) 1DC souree to be coupled
to input 12¢ of current penerator circuit 12, which circuit
applies the constant current 1o the facsimile receive line
FXR2tocreate what appears to the facsimile machine to bean
off-hook condition. Simultaneously therswith, LED D3
lights indicating that the current generater circuit is presently
in operation.

The local facsimile machine recognizes the constant cur-
rent as representative of an off-hool condition preparing the
Jocal facsimile machine for transmission.

Therealter, the conventional start button of the facsimile
machine (uot shown for purposes of simplicity) is pressedto
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 facsimile machine may be eitherayroup T, group I, or
group 111 machine, although optimum document reschution
can be obtained through the use of a group III facsimile
machine.

The conventional PC' can store the transmitted data n its
memory as a “picture” the resolution of the picture being 200
by 100 pixels for old ficsimile machines, 200 by 200 pixels
for standard facsimile machines and 400 by 400 pixels for
new {acsimile machines. Alternatively, a comventional OCR
software package such as, for example, a CABRE OCR pro-
gram available from Bitsoftware may be emploved. Many

alternative OCR software packages may be uiilized  converl 3

the “picrure” transmitted 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 generating cireuit is not required to he operated in
this mode and in applications where a facsimile machine is
intertaced with a PC for use only as a priater, the ring gener-
ating circuit and the cooperating spring bias switch may be
eluninated.

Switch SW2 shown in FIG. 11s moved from the solid line
w© the dotted line position decoupling the PC and facsimile
machine from the telephone lines and coupling the PC and
facsimile machine fogether.

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

The computer (PC) is operated either by providing a switch
such a5 a push button switch (not shown for purposes of

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

machine and therenfter W0 ransmit information in standard
facsimile machine format. The facsimile machine senses that
it is comumunicating with. a remote facsimile machine and
creates a document in aceordance with the data received from
the PC in “pixel” form. The PC may be provided with a
standard program having & 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. Uporn
completion of printing mede, switch W 2may be relurned 1o
the selid line position decoupling the PC tfrom the facsimile
machine and recoupling the PC and facsimile modems to their
associated telephone lines. .

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

Noting, forexample, FIG. 24. the circuitry 18 of the present
invention is coupled between a standard facgimile machine
38, a PC-type computer 40 having a facsimite modem cir-
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cuitry 41 and central oflice lelephone lines 50 and 51. In the
arrangemenl shown in FIG. 24, the facsimile modem circuitry
may be either internal or external to the PC-type computer 40.

I'TIG. 25 shows another alternative embodiment 1n which
[he circuitry of the present invention is incorporated into the
PC-type computer and may be arranged on #s own printed
wiring board or on a printed wiring board which ts common to
the circuitry 10 of the present invention and the lacsimile
modem circuitry 41. The arrangement of FIG. 2515 otherwise
the same as that shown in FIG. 2e. The circuil 10 shown in
FIG. 25 is provided with three RI-11 telephone cable connec-
tions for respective connection with the facsimile machine 30
and telephone lines 50 and 51. If only one additional tele-
phone cable is provided, the standard facsimile machine 40
and the internal fucsimile modem 41 may share that cable.

FIG. 2¢ shows another alterpative arrangement in which
the cireuilry 10 of the present invention is integrated into the
standard facsimile machine 30, The operation of the arrange-
ment 0f FIG. 2c is otherwise similar to thosc shown in FIGS.
2a and 2b,

FIG. 24 shows an arrangement in which the cireuitry 10 of
the present inventicn is mounted upon its own prinled wirkng
beard and is arranged within the PC-type computer 40 and is
electrically connected fo the internal facsimile modem 41 by
an exlernal RJ-11 cable as shown. The operation s otherwise
the same as the embodiments o[ FIGS, 2¢-2¢ described here-
inabove.

The circuitry 10 of the present invention may alternatively
beplaced upon a printed cireuil card o [ approximately a credit
card size [or inserlion in a bus slot provided in present-day
PCs enabling the cireuit on the printed circuit card, inserted
into a slot provided along the exterior of the PC, to be coupled
to a 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 oxternal facsimile modem
circuitry 41, for example, through an RS-232 cable. The
facsimile machine intertaees to the external facsimile modem
41 through circuitry 10 by way of an R}-11 telephone cable.
When inthe normal mode of operation, circuitry 10 interfaces
central office telephone lines 50 and 51 tlwough the RJ-11
telephone cables, as shown. Cable 50 may be emploved for
standard facsimile machine telephone communications while
telephone line 51 is vsed for the external facsimile modem
circuitty. Ifonly one central office telephone line is available,
line 50 may be shared in the manner previcusly described.

FIG. 2fshows an arrangement in which interface circuit 10
is internal 1o the facsimile machine, PC-type conputer 40 is
coupled to the facsimile modem circuitry 41 and interface
circnit 10 through an R8-232 cable. When in the nommal mode
of operation, circuitry 10 interfaces the central ollice lele-
phone lines 50 and 51 through RJ-11 lelephone cahles. as
shown. Cable 56 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, for example,
may be shared in the manner previously described. The
arrangement of FIG. 2f'is used with PC’s which do not have
a fax modem installed. When interface 10 is installed inlernal
to the facsimile, the fax modem of the fax machine incorpo-
rates many of the functions of cireuit 10, through integration
of the already existing circuitry components of the [x
modem.

‘Ihe present invention may be employed with telephone
systems havipg digital sipnal processing. FIG, 2k, which is
similar to TIG. 2f, and which shows like circuits designated
with like numerals, further includes an interface 60 for digital



‘US 7,489,423 B2

7
signal processing. The send and recelve options required for
scanming and printing are provided by interface 66, which
may, for example, be a chip set such as PEI 2091 N-V4.4 and
FIPR 2186 N-V4.4, mannfactured by Siemens. Any other chip
set having similar operafing charactleristics may beemploved.
As other digilal signal formats come into use, such as ALSILL
(Asymmetric Digital Subscriber Lne) HDSL (High Bit Rate
Digital Subscriber Line), or the like, a chip set for handling
such forimats may be substituted for interface 60.

Az shown in FIG. 2, a RAM and/or Fixed Disl 70 may be
incorporated into the interface 10, integrated with a fax
modem 39 to allow for the capture of images or documents for
later transfer into 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 particularly desir-
able for the fax machine or fax modem when they arc in
normal fax send or receive modes.

Optionally, the data storage feature is desirable for field
application usage where information may be downloaded
from a PC and siored in interface 10 for later transfer to a
facsimile machine or 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 an arrangement for automated scanning and
prnting functions between o [ax modem and a fax machine,

Ag represented in FIGS. 2a-2/, in order to activate an auto-
mated process for scanning or printing, the ring cixcvit 4 (FIG.
1} interfaces with the Tip and Ring features of the fax modam
or fax machine. This is dependent on keying in a code on the

Lax keypad, such as #4 or #* or any other predetenmined code 2

in order 1o respectively identify the scanning and printing
functions. Interface 10 detects the tones generated by the
inserted code (al 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 eor fax machine then generates receive sighals or tones
which indicate a connection. The fax modem or fax machine
commences the scanning of the fax image or print cycle.

By depressing a predetermined code such as #4 on the fax
machine key pad, the tone detector circuit 23 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 tax modem (connected to the PCY trom the Central
Office tenminal 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
the PC fax modem. The PC fax modem answers and starts the
scanning precess from the fax machine to the PC.

A commnication program stored in the PC allows the
code #* (for example) to be entered, generating the tone
signal from the fax modem. The tone deteclor circuil in the
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) Irom the Central 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 10 be generated to the fax machine. The fax machine
answers and starts the printing process from the PC fax
pioden.

The switch version does not require the # or #% or any
other code, bui activates the automated scanning/printing by
pressing the ringer button B2.

“The provision of the scan and print functions internal to the
facsimile machine may also be accomplished by ntilizing the
analog cutput of the optical scanning circuit 75 of the fac-
simiile machine (FIG. 2g). The analog signals are processed
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by the control/modem circuitry 76 where they are converted
into a digital serial signal and then transmitted through the RS
232 sending interconnect port, the signal is then received by
an k8232 connector at the PC. The aforementioned proce-
dure ulilizes unused 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 sottware
accepts the digital image for storage or processing as appro-
priate. This send/receive drver commumications software
package alse has the ability to send a digital image to the
facsimile machine for printing purposes. The facsimile
machine’s control/modem circuitry 76 reccives the digital
image data and it’s then-processed by the print driver 77 for
printing. This linkage method for scarning and printing uti-
lizing a fax machine is particularly uscful for a computer
without a fax modem. Any available sendfreceive communi-
cations software package is acceptable.

The commands ol 44 or #* for sending and receiving are
still appropriate for this application although any other
desired commands may be selected.

For the automated operation, the circuitry 10 of FIG. 1 is
provided with device 25 which includes an autoniatic tone
detector circuit for receiving a unique number dialed by either
the facsimile machine or the PC modem. Upon recognition of
the nnique number, as set forth above or by generation using
other techniques, the tone recetver 25 operates a driver circuit
26 for operating, switch SW2 to decouple the PC and the
facsimile machine trom their associated telephone lines and
for connecting the PC to the facsimile machine. Driver circuit
26 may be a relay or ifs equivalent for operating ar armature
(not shown) to move the switch arms berween their two oper-
ating states. Driver unit 27 which likewise may be a relay or
its equivalent, operates the switch SW1 (o the position ener-
gizing the ringing circuit 14. A timer is set and when two
seconds elapses, unit 27 1s deenergized causing the off-hook
signal (o be generated by current generator cireuit 12 through
the release of the operating burton. When printing or scanning
is complete, the tone receiver unit s reset. A simplified flow
diagram of the aforementioned operation is shown in FIG. 1e.

‘Thecircuitry of the present invention is highly simplifiedin
design and provides effective comniunication between the PC
and {ocal facsimile machine enabling the local facsimile
machine ta provide the dual functions of operating indepen-
dently for transmission or receplion to remote (scsimile
machines as well as functioning as a scanner or printer with a
local PC., The circuitry of the present iuvention provides all
the necessary signal conditions which lead the PC and Jocal

. facsimile machine to believe that they are comnmmnicating

with one ancther over = telephone line. The tfacsimile
machine, althongh operating in its normal fashios, functions
very effectively as a scanner or printer as and when needed
and provides a scauning or printing capability at a mere
[raction of the cost of conventional scanmers or prinlers.

Simple switching of SW2 returns the PC and facsimile
machine 1o normal use,

The novel ring circuit provides the required ring signal
which is conventional in present-day facsimile tansmission
application through the employment of an inexpensive, low
voltage. DC hattery or 9V power source and, through the
operation of two switches incorporated in the novel interface
circuitry of the present invention, followed by operation of
the facsimile start swilch, provides an interface circuit which
is extzemely easy to use and which eliminates the need for
more complicated and expensive 1microprocessor-hased
devices. !

B-19
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A latitude of modification, change and substitution is
intended in the loregoing disclosure, and in some nstances.
some features of the invention will be employed without a
corresponding use of other features. Accordingly, it1s appro-
priate that the appended claims be construed broadly and in a
manner consistenl with the spirit and scope of the invention
hercin described.

What is claimed js:

1. A method of transferring digital image data signals
hetween a computer equipped with send/receive driver com-
munications software and a facsimile machine fo canse said
facsimile machine Lo operate as a printing device, comprising
Hie steps of:

{a) coupling the facsimile machine to the computer through

a bi-directional direct connection via a passive link;

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

(¢) conditioning the computer for initiating transmission of
print image digital data to said facsimile machine of a
document 10 be printed by said facsimile machine:

() upon aclivating the send driver communications soft-
ware of the computer the print image digital data from
the computer is transferred without interruption through
a receiving port of the facsimile machine, whereby the
print image digital signals of the compuler are processed
hy the facsimile machine into signals for printing.

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

facsimile machine configuration t© a computer, in order to
support image data transmissions for scanning or printing

between the facsimile machine and the computer, comprising -

the steps of:
coupling the tacsimile machine to the computer through a
bi-directional direct commection via a passive link
between the facsimile machine and the compulter; con-

dittoning a scan or print mode for the faesimile machine -~

and (he compulter, as needed;

conditioning the transmission of image data signals
between the facsimiie machine and the compulter for the
sefected scan or print mode;

n

10

said computer being equipped with send/receive driver
communications software enabling the sending ofimage
data to the facsimile machine for printing or receiving of
the scanned facsimile machine image data by the comn-
puter for use as needed.

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

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

5. The method of claim 2 further comprising optically
recognizing the scamned data within the computer and con-~
verting the scanned data into character codes within the com-

5 puler, said compuier being equipped with Optical Character

Recognition Software.

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

{(a) providing the bi-directional direct connection via a
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 compater and
facsimile machine, said computer or facsimile machine
being equipped with send and receive driver commusni-
cations software enabling the wansfer of the digital
image data between the computer and the facsimile
machine; and

{c) 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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57 ABSTRACT

Apparatus for interfacing 4 conventional facsimile machine
with a PC enabling the use of lhe facsimile machine as a
scanner or printer. A first switch assembly selectively
couples the PC modem and facsimile machine either to inde-
penden! telephone Enes in a normal mode or to one another
in a scan/print ;node. A manually 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 & 20 Hz sine wave of 90 volt amplitude and applies the
sine wave signal to the PC to cause the PCC or facsimile to
enter inlo & scan or print mode, respectively. The manually
operable switch 1s then released to apply a constanl current
to the facsimile machine to simulate an off-hook condition.
A facsimile machine start button is then operated to start the
facsimile machine which scans documents provided therein
and transinils the scanned data in a conventional facsimile
transntission {onmat or activate the PC to transmit 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 converting non-graphic, i.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 eircuit
may be provided to initlate & scanning or printing mode
responsive to receipt of a unigue number received from
cither the facsimile machine or the PC, thus eliminating the
need for switches.
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EX PARTE
REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307

THE PATENT 1S 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; mafter 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 patenfable as
amended.

Claims 3-5 dependent on an amended claim, are deter-
mined to be palentable.

1. A method of trapsferring digital image data signals
hetween a compuler equipped wilh generie sendireceive
driver communications soltware and a facsimile machine to
cause said facsimile machine fo cperate as a pranting device,
comprising the steps of:

(a) coupling the facsimile machine 10 the computer
through a bi-directional direct connection via a passive
Timk:

(bY conditioning the facsimile machine to receive print
image data from the computer:

(c) conditioning the computer tor initiating transmission
of print image digital data to said facsimile machine of
a document to be printed by said facsimile machine;

(d) upon activating the gereric send driver communica-
tions sofiware of the computer the print image digital
data [rom the computer is transferred without interrup-
tion through & receiving port of the facsimile machine,
whereby the print image digital signais of the computer
are processed by the facsimile machine into signals for
printing.

—
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2. A method of connecting the scan or print apparatus of a
[acsimile machine configuration o a computer, in order o
support image data transmissions for scanning or printing
between the facsinuile machine and the computer, compris-
ing the steps of:

coupling the facsimile machine to the computer through a
bi-directional direct connection via a passive link
between the facsimile machine and the computer; con-
ditioning a scar or print mode for the facsimile and the
compiter, as needed;

conditioning the transmission of image data signals
between the facsimile machine and the computer for
the selected scan or print mode;

said computer being equipped with generic send/receive
driver communications sottware enabling the sending
ol image data to the facsimile machine for printing or
receiving of the scaneed facsimile machine image data
by the computer for use as neaded.

6. A method of using a facsimile machine eperably linked

to a computer to print transmitted digital image data received
from & computer by the facsimile machine, or scan digital
image dats transmitted from the facsimile mackine to the
computer through a bi-directional direct connection via a
passive link, the method comprising:

(a) providing, the bi-directicnal direct connection via a
passive link for transfer of digital image data represen-
tative of images between the computer and the fac-
simile machine;

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

() transmitting the digiral image data from the computer
to the facsimile machine for printing, or transmitting,
scanned digital image data from the facsimile machine
1o the computer, over the bi-directional direct connec-
tion via the passive link in accordsnce with an instrue-
tion.
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INTERFACE CIRCUIT FOR UTILIZING A
FACSIMIEE MACHINE TOAPCAS A
SCANNER OR PRINTER

This application is a Continuation of application Ser. No.
11/084,297 filed Mar. 19, 2003, pow U.S. Pat. No. 7,489,423,
which 15 a Divisional of Continuation-in-Partapplication Ser.
No. 08/669,056, filed Tun. 24, 1996, which issued as U.S. Pat,
No. 6.894,811, which is a Continnation-in-Part of application
Ser. No. 08/226.278, filed Apr. 11,1994, which issuad as TS,
Pat, No. 5,530,538.

The following represents a true and accurate copy of appli-
cation Ser, No. 11/084,207,

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

FIELD OF THE INVENTION

The presentinvention relates to interfacing a facsimile with
a PC and more particularly to an interface circuit of highly
simplified design and including a novel ringing circuit
capable ol generating a sipn wave of a given amplitude and
frequency from a small, portable DC batiery or 9V DC power
supply.

BACKGROUND OF THE INVENTION

As is well known inthe art, a conventional facsimile scans
decuments and transmits the scanned information through a
modem in 2 standard facsimile format to a remote facsimile
which receives the transmitted data by a modem and converts

the transiitted data into a form for printing 2 document which 33

iz a replica of the document scanned by the transmitting
facsimile. Scanning and prinling devices especially adapled
for usc with PCs (i.c. personal computers) are relatively
cxpensive devices typically costing many hundreds of dollars
to as much as several thousands of dellars for applications
requiring character recognition capabilities.

It has been recognized that ¢onventional facsimile
machines may be utilived as scanners or printers for PCs.
However, the inlerface devices presently available are beth
complicated and expensive and typically require a micropro-
cessor which further tends to increase both cost and circuit
complexily.

OBJECT OF THE INVENTION

Itis, therefore, a principal object of the present invention to
provide a circuit for interfacing a PC and a facsimile to enable
the facsimile 1o be vtilized as a scanner or a printer fora PC
and to accomplish all of the objectives ofa scanner or a printer

in a simple straightforward manner through the use of a 5

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

The present invention achicves all of the above as well as
other objectives through apparatus which is characterized by
comprising [irst switch means capable of selectively coupling
a PC modem and a facsimile modem 1o independent tele-
phene lines when in a non-scanning/printing mode and foe
decoupling the PC and facsimile modems from the telephone
lines and coupling these modems to one another when placed
in a scanning/printing mode.
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Second manually operable switch means activates a novel
ringing circuit which generates a sine wave of appropriste
amplitude and trequency and applies this ringing citcuit to the
PC modem, when used as a scanner or to the {acsimile when
heing vsed as a printer, causing the PC or facsimile machine
ter respond to the simulated transmit request.

Release of the circuilry operating bution causes the inter-
face circuitry te apply an off-hook condition 1o the facsimile.
Document scanning or printing is initiated by pressing the
facsimile start button or the start button provided as partofthe
PC or by a program step integrated irto the PC a5 part of a
print mode (selecting the facsimile as the output device for
printing). Traasmitted daw 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 circuit responsive to pressing of the
aperating butllon generates & fransmil request signal by con-
verting the low voltage from a DC source into a 20 cycle sine
wave of 90 volt amplitude through the employment of a pulse
generaling circuit coupled (o phase delay means and applying
phase delayed and undelayed pulses to a transistorized
switching circuit for selectively applying positive 1C voltage
to opposing inputs of a step-up transformer which applies a
boosted sinusoidal ring signal to the PC modem, the ring

5 gencrating circuit gencrating aringing signal of'the appropri-

ate amphtude and frequency in a highly simplified and mex-
pensive manner. Since operation of the ringing circuitis com-
pletedin less than two seconds, a battery, if used, will have an
extremely long operating life. Altematively, ifa 9V DC power
soarce is used the battery is not required at all.

The simple, straightforward operation of cnly three
switches eliminates the need for complicated, expensive and
typically microprocessor-based circuilry,

BRIEF DESCRIPTION OF THE FIGURES

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

F1G. 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. 1a is a flow diagram of the circuitry 0T FIG. 1 employ-
ing the microprocessor-based tone detecting cirenit of F1G. 1.

FIGS. 2a-2i show simplified block diagrams of varicus
system arrangements employing the cirenitry of the present
mvention,

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS THEREQF

FIG. 1 shows an interface circvit 10 embedying the prin-
ciples of the present inventicn and being comprised of a
switch assembly SW2 which is a four-pole double-throw
switch having four movable switch arms SW2-2, 8W2.5,
SW2-8. and SW2-11, each 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.

Movable switch arms SW2-2. SW2-5, SW2-8 andSW2-11
are all ganged 1o operate in unison as shown by common
operating button 132 coupled to the switch arms through a
linkage arm LA2 shown it schematic fashion as a dotted line.
The switch is designed 50 that the switch arms are retained in
the positions to which they are moved,

The switch arms are arranged in pairs, switch arms SW2-2
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 line #1
through jumper JP3 or directly (o 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 seclectively couple the local facsimile machine
through jwmper 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 to
couple either the Tocal facsimile machine or the PC modem to
a single telephone line or alternatively, disconnects the PC
modem and faesimile machine from the common lelephone
line. For example, in applications where both the local fac-
simile and the PC each have an independent, dedicated tele-
phone line, swilch SW3 remains open. In applications where
only a single telephone line is provided, hoth PC and the local
facsimile may share the single telephone line by gaining
access therelo in a slaggered nuumer.

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

Movable switch ann SW1-1 selectively couples the output
terminal of the pair of secoadary windings W2 of a step-up
transformer TR1 either to stationary ferminal SW1-2, which
isolates the eatput of the transformer TR1 from the operating
cizeuitry, or stationary cortact SW1-3 which couples the sec-
ondary winding W2 of transformer TR1 through mowvable
switch arm SW1-7 and stationary conlact SW1-9 simulta-
neously to stationary contacts SW2-6 and SW2-12 of four-
pole double-throw switch SW2 for sinmiltaneous connection
to the PC modem and the Jocal 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
aine volt (8V) DC source (through jumper IS) to cither sta-
tionary switch arm SW1-5 for coupling nine volt (9V) DC to
a current penerator cireuit 12 or alternatively coupling nine
volt (9V) DC to stationary terminal SW1-6 which in turn
provides IDC power to the nine volt (9V) ring generator circuit
arranged within the dotted region as shown.

Current generator circuit 12 is comprised of resistors RE,
R2 and RE, wransistors Q1 and Q6, diode T2 and T.ED-type
diode 133 which are connected in the manner shown to pro-
vide a constant current which simulates an off-hook signal,
utilized in the manner to be more fully described hereinbelow.
Resistor R2 serves as a current limiting resistor. LED D3
Lights to denote operation of the constant current generalor.

Ring generator circuit 14, whick is utilized to generate a 20
Hz sine wave of a 90 volt amplitude, comprises a 355-type
timing circuit 16 which, when activated by a nine volt DC
ingul, applied W Gmer 16 through terminal VOC and resistor
R13. provides a pulse frain of equal width, positive-going
puises at a pulse rate of approximately 20 Hzat its output 164.

The pulse train generaled by the 555 timer 16 15 simulta-

neously applied to the input of inverter ULA whose output is
simultaneously coupled to the base electrodes of transistors
Q2 and Q4, through resistor R6 aud throwgh inverter N1 and
resistor R9.

‘Lhe pulse train, as was sef forth hereinabove, 15 simulla-
neously covpled to the -T input of a cne-shot multivibrator
operating as a phase delay circuit and whose Q output is
coupled to the input of inverter U1E. The Q output of one-shot
multivibrator U2A provides a phase delayed pulse which is
coupled through the output of inverter UTE simultaneously to
the base of ransistor Q5 through resisior R8 and to the base of
rratsistor Q3 through inverter UTE and resistor R7. T'ransis-
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tors (32-J5 and resistors R6-R9, together with resistor R10,
form a full bridge switching cirenit which is powered by the
nine volt (V) DC source applied 1o the terminal VCC 1o
provide drive current sufficient to drive transformer TR1,
comprised of a pait of ptimary 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
a step-up transformer to magnify the input voltage preferably
by ten to one (10:1), generating the desired outpul veltage
whicly, in the present application, is a 20 Hz output of 90 volt
amplitude with 15 mils of current fom 2 nine volt (9V) DC,
150 mils current source. Il desired, the frequency, amplitude
and current of the circuit can be changed by selecting differ-
ent component values for the passive elements. The conpo-
nent values chosenin the present invention have been selected
to generate a sighal which reproduces a standard bel ring
signal employed in a conventional transmission between
remote Tacsimile machines. The branch circuits BC1 and BC2
of the bridge circuit are alternately rendered conductive to
alternately apply a positive voltage to opposing inputs of the
input windings W1 for generating a sine wave from the posi-
tive-gomng pulses produced by timer circuit 16. The two input
windings W1 are coupled in paralie] as are the output wind-
ings W2, '

The beli ring signal is selectively supplied throngh mov-
able switch arm SW1-1 of the three-pole, double-throw
switch SW1 deseribed hereinabove.

The operation ol the inlerface circnit 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

movahle switch arms are shown in solid line fashion, to the
dotled line position simultaneously disconnecting the PC
maodem and the local facsimile {rom the telephone lices 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 transmiit line FXT2 is directly con-
nected to ground and the facsimile receive line FXR2 is
connected in common with line PCT1 10 stationary contact
SW1-9 of switch SW1. Switch SW3 may be either inthe apen
or the closed positicn 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, SW1-4 and
SW1-7 by a common linkage arm represented schematically

50 by dotted line LA1. A Biasing member or spring SWP1 nor-

mally biases the movable switch arms to the solid line posi-
tion shown in Figure. By depressing switch bullen B1, the
switch arms 8W1-1, $W1-4 and SW1-7 are simultaneously
moved to the doited line positions shown in FIG. 1, Button B1
is raintained in the depressed positien [ora period preferably
between one and Iwo seconds. In the dotted line position, the
nine volt {9V) DC source is coupled fhrough switch arm
SW1-4 and stationary lerminal SW1-6 to the VCC terminzls
oiring 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 PCT1 through
SWi1-1, SW1-3, SW1-7, SW1-9, 126, SW2-6 and SW2-5§,
simulating what the PC believes is a request by a “remote™
facsimile to transmit 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) s provided wilh either
an internal or external group I11 facsimile interface board, and
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shifts to a receive mode for receiving what appears to the PC
to be a facsimile transmission from a “remote” facsimile
machine.

After holding the buttor B1 depressed for a time which
need not exceed approximately two seconds, bution B1 is
rcleased causing the aine 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 10 creale what appears (o ihe facsimile machine to be an
off-hook condition. Smmltanecusly therewith, LED D3
lights indicating that the current generator circuit is presently
in operation. :

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

Thercafter, the conventional start button of the facsimile
machine (not shown for purposes of simplicity) is pressed ta
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 facsimile macline may be either a group I, group T1, or
group 111 machine, although optimum document resolution
can be oblained through the use ol a group NI facsimile
machine.

The conventicnal PC can store the transmitied data in its
memory as a “pleture” 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 2

software package such as, for example, a CAERE OCR pro-
eram available from Bitsoftware may be cmployed. Many
alternative QCR software packages may be utilized to convert
the “picture” transmitted by the facsimile machine fo binary
character form for word processing use or the like.

(peration of the facsimile machine in combination with
the PC wherein the facsimile macline 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
interfaced with a PC {or 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 is moved from the solid 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 iz operated to power the current generator
cireult 12 causing both the PC and the facsimile machine 1o
see an off-hook condition.

The computer {PC) is aperated either by providing a swilch
such as a push bullon switch (nol shown lor purposes of
simplicity ) to enter into a standard protocol with the facsimile
machine and thereafter to transmit information in standard

facsimile machine format. The facsimile mackine senses that 5

il 15 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
standerd program having a print mode in which the facsimile
machine is identified in the printing routine as the specitic
oulput device baing ntilized during such a print mode. Upon
coimpletion of printing mode, switch SW2 may be returned to
the solid line position decoupling the PC [rom the facsimile
machine andrecoupling the PC and facsimile modems to their
associated telephone lines.

FIGS. 2a-2h show warious arrangements in which the
present invention may he utilized.
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Naoting, for exampie, FIG. 24, the circuitry 10 of the present
invention is coupled between a standard facsimile machine
30, a PC-type computer 40 having a facstimile modem cir-
coilry 41 and ceniral office telephone lines 50 and 51. In the
arrangement shown in FI1G. 2a, the facsimilemodem circuitry
may be cither internal or external to the PC-type computer 40,

FIG. 26 shows another aliernative embodiment in which
the circuitry of the present invention is incorperated int the
PC-iype computer and may be arranged on its own printed
wiring bourd or on a printed wiring board which is common to
the cireuitry 10 of the present invention and the fzcsimile
modem circuitry 41. The arrangement of FIG. 25 s otherwise
the same as that shown in TFIG. 24. The circuit 16 shown in

. FIG. 24 1s provided with three RI-11 telephone cable connec-

tions {or respective connection with the facsimile machine 36
and telephone lines 50 and 51. It only one addidonal tele-
phene cable is provided, the standard facsimile machine 40
and the internal facsimile modem 41 may share that cable.

FIG. 2¢ shows anather alternative arrangement in which
the circuitry 10 of the present invention is integrated into the
standard fucsimile machine 30, The operation of the armnge-
ment of FIG. 2e is otherwise similar to those shown in FIGS.
2aand 20

FIG. 24 shows an arrangement in which the circuitry 10 of
the present invention is mounted upon ils own printed wiring
beard and is arranged within the PC-type computer 40 and is
clectrically connected to the internal facsimile modem 41 by
an esiternal RJ-11 cable as shown. The vperation is olberwise
the same as the embodiments ol FIGS. 2a-2¢ described here-
mabove.

The circuitry 10 of the present invention may allematively
be placed upon a printed circuit 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 aslot provided along the exterior of the PC, to be coupled
o a PCMCIA bus which is an additional bus that may be
addressed by the PC.

FIG. 2e shows still ancther arrangement in which the PC-
type computer 40 is coupled to external facsimile modem
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, cirenitry 10 interfaces
cenfral office telephone lines 50 and 51 through the RJ-11
telephone cables, as shown. Cable 50 may be emploved 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 be shared n the manper previously described.

FIG. 2fshows an arrangement in which interface circuit 10
is internal to the facsimile machine. PC-type computer 40 is
coupled to the facsimile medem circnitry 41 and interface
circuit 10 through an RS-232 cable. When in the normal mode
of operation, circuitry 10 interfaces the central olfice tele-
phone lines 50 and 51 through RI-11 telephene cables, as
shown. Cable 50 may be employed for standard facsimile
machine telephone connnunications while telephone line 51
1s used for the external facsimile modem circuitry. If onty one
central office telephane Jine is available, line 50, for example,
may be shared in the manper previously described. The
arrangement of FIG. 2f1s 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 of the functions of eircuit 10, through integration,
of the already existing circuitry components ol the fax
moedem.
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The present invention may be employed with telephone
systems having digilal signal processing, FIG. 2h, which is
similar to FIG. 2f, and which shows like cirenits designated
with like numerals, further includes an interface 60 far digital
signal processing. The send and receive options required for
scanning and printing are provided by interface 60, which
may, for example, bea chip set such as PEB 2091 N-V4.4 and
PR 2186 N-V4.4, manufactured by Siemens. Any other chip
set haviny similar operating characteristics may be employed.
As other digital signal formats come into nse, such as ADSL
(Asymmetric Digital Subscriber Line) HDXSL (High-Bit Rate
Digital Subscriber Line), or the like, a chip set for handling
such formats may be substituted for interface 60.

As shown in FIG. 27, aRAM and/or Fixed Disk 70 may be
incorporated inlo the interface 10, imegrated with a fax
modem 30 to allow for the capture of images or documents for
later transter imto the PC 40 or the facsimile machine 30, or for
image enhancement within the interface configuration 10.
The addition of the data storage [eature is particularly desir-
able for the fax machine or fax modem when they are in
normal fax send or receive modes.

Optionally, the data storage feature is desirable lor 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
instunce by buttery backup incorporated in the RAM memery
70. Battery backup is not necessary for fixed disk storage.

FIG. 2 shows an arrangement for automated scanning and
printing [unctions between a fax modem and a fax machine.

As represented in FIGS, 2¢-2/, n order (o aclivate an auto-

mated process for scanning or printing, the ring circoit 4 (FIG.
1)interfaces with the Tip and Ring featares of the fax modem
or fax machine. This is dependent on keying in a.code on the
fax keypad, such as ## or #* or any other predetermined code
in order to respectively identify the scanming and prinfing
functions. Interface 10 detects the tones generated by the
serted code (at the fone 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 mwachine. The fax
madens or fax machine then generates receive signals or tones
which indicate a connection. The fax modem or fax machine
commences 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 to the PC) from the Central
Office terminal lines, Relay 27, then connects 9V to the ring
generator circuit 14 causing a sinuscidal ring signal of a

predetermined frequency and amplitude to be generated o 3

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

A communication program stored in the PC allows the
code #* (Tor example) to be entered, genetating the tone
signal from the fax modem. The tone detector cireuit in the
interface 10 interprets this code, enabling a control circuit Lo
activate first {26) and second (27) relay mesns. Relay 26
disconnects the fax muchine and 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 sinu-
soidal ring signal of a predetermined frequency and ampli-
tude to be generated to the fax machine. The {ax machine
answers und starts the printing process from the PC fax
moden.

The switch version does not require the ## or #* or any
olher code, bul activates the antomated scanning/printing by
pressing the ringer button B2.
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The provision of the scan and print functions internal to the
lacsimile mackine may also be accomplished by utilizing the
analog output of the optical scanning cirenit 75 of the fac-
simile machine (FI(. 2g). The analog signals are processed
by the control/modem circuitry 76 whete they are converted
inte a digital serial signal and then transmitted through the RS
232 sending interconacet port, the signal is then received by
an R8232 commector at the PC, The alorementioned proce-
dure utilizes unused 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 sofoware
accepts the digital image for storage or processing as appro-
ptiate. This send/receive driver commmunications sofiwzre
package also has the ability to send z digital image 1o the
facsimile machine for printing purposes. The facsimile
machine’s control/modem circaitry 6 and then processed by
the print driver 77 for printing, 1his Hnkage method for scan-
ning and priating wtilizing a fax machine is particularly uscful
[or a compuler withoul a fax modem, Any available send/
receive communications soliware package is acceplable.

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

Far the automated operation, the circuitry 10 of F1G. 1 is
provided with device 25 which includes an automatic tone
detector circuit for receiving a vnique number dialed by either
the facsimile machine or the PC modem. Upon recognition of
the unigue number. as set forth above or by generation using
ather technigues, the tone receiver operates a deiver circuit 26
for operating switchh SW2 to decouple the PC and the fac-
simile machine trom their associated telephone lines and for
connecting the PC to the facsimile machine. Driver circuit 26
may be arelay or its equivalent for operating anarmature (not
shown) o move the switch arms between their two operating
states. Diriver anit 27 which likewise may be a relay or its
equivalent, operates the switch 3W1 to the position energiz-
ing the ringing circuit 14. A timer is set and when two seconds
clapses, unit 27 is deenergized cavsing the off-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 simplitied flow
diagram of the aforementioned operation is shown in FI1G. 1a.

Thecircnitry ofthe present invention is highly simplified in
designand provides effective communication between the PC
and local facsimile machine enabling the Jocal facsimile
machine to provide the dual functions of operating indepen-
dently for transmission or reception to remote tacsimile
machines as well as fonctioning as a scanner or printer with a
Tocal PC. The cireuitry of (he present invention provides all
the necessary signal conditions which lead 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 effectively as a scanuer or printer as and when needed
and provides a scanning or printing capability at a mere
fraction of the cost of conventional scanners or printers.

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

The novel ring circuit provides the required ring signal
which is conventional in present-day facsimile transmission
application through the emplovment 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, followed by operation of
the facsimile start switelh, provides an interface circuitwhich
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is extremely easy to use and which eliminates the need for
more complicated and cxpensive microprocessor-based
devices.

A latitude of modification, change and substfitntion is
intended in the forepeing disclosure, and in some instances,
some features of the invention will be employed without a
corresponding use of other features. Accordingly, itis appro-
priate that the appended claims be construed broadly and in a
manner consislenl will: the spirit and scope of the invenlion
berein deseribed.

‘What is claimed is:

1. A Method of using a [acsimile machine o 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 computer usiag @ bidirecticaal passive
link; and

aclivating the transfer in a first mode to send the digital

image scan data from the facsimile machine directly to
the computer, or activating the transfer in a second mode
to receive digital image print data directly from the com-
puter, the digital image scan data and the digital image
prnt data being communicated over the hi-directional
passive link, and the sctivating being initiated using
communications seflware on the compulter; and

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

readable medivm, for use as needed, and in the second
niode, prinfing the digital image prinl data wsing a fic-
simile machine printer device.

2. The Method of claim 1 further including, using a tac-
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 controller board in the first mode te send the

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

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

5. The method of claim 1, inclading transterring scan or
print image data via analog, serial or parailel wansmission
between said facsimile machine and said computer.

6. 'The method of claim 1 fiuther comprising opticaliy
recognizing the scanned data within the computer and con-
verling the scanned data into character codes within the com-
puter, said computer being equipped with Optical Character
Recognition Scftware.

7. A method of using a facsimile machine comprising:

inputting a document image,

activating the optical scanner operatively connected to said

document image inpul of sald facsimile machine con-
figured to generate digital image data as the document
unage is scanied;
aclivaling a printer operatively comnected o prnl a docu-
ment in response to receiving digital image data; and

activating a switch providing a connection to a port
cpabling 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;

whereby, said computer being equipped with send receive
driver communications software enables the transfer of
digital image dala between the lacsimile machine and
the computer through the bi-directional direct connec-
tion via the passive link.

8. Amethod ol using a [ax machine W lrmnsler digital image
data signals via a bi-directional passive link with a computer,
tor scanning or printing:

engbling said scan or 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,

scanned document digital image data from the facsimile
machine transfers directly to the computer, where it may
be stored for use as necded; or

digital image data sent from the computer 1o the facsimile

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

c-19
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INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE MACHINE COUPLED TO A PC
AS A SCANNER OR PRINTER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is & continwation of U.S. patent applica-
tion Ser. No. 12/322,908, filed Feb. 9, 2009, now U.S. Pat. No.
8,040,574, which is a continuation of U.S. patent application
Ser. No, 11/084,297, filed Mar. 19, 2005, now 11.8. Pat, No.
7,489,423, which is a divisional of U.S. Pat. No. Q8/669,0506,
filed Jun, 24, 1996, now 1.8, 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. §,530,558.
These applications are incorporated herein by reference.

FIELD OF THE INVENTION

‘The present invention relates tointerfacing a facsimile with
a PC and more particularly to an nterface cirenit of highly
simpliffed design and including a novel ringing circuit
capable of generaiing a sine wave of a given amplitude and
[requency from asimall, portable DC battery or 9V DC power
supply.

BACKGROUND OF THE INVENTION

As is well known in the art, a conventional facsimile scans
documents and transmits the scanned information through a
madem in a standard facsimile formar to a remote facsimile
which receives the transmitted data by a modem and converts
the transinitied datainto a form for printing & docwment which
is a replica of the document scanned by the transmitting
facsimile,

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

It has been recogunized that conventional facsimile
machines may be utilized as scanners or printers for PCs.
However, the interface devices presently available are both
complicated and expensive and typically require a micropro-
cessor which further tends te increase both cost and circvit
complexity.

ORBIECT OF THE INVENTION

Tt is, therefore, a principal object of the presenl invention to
provide a circuit for interfacing a PC and a facsimile 10 enable
the facsimile to be utilized as a scanner or a prioter for a PC
and to accomplish all of the objectives ofa scanner or a printer

in a simple straightforward manner through the use of a 3

cirenit of highty simplified design and low cost.
BRIEE DESCRIPTION OF THE INVENTION

The present invention achieves all of the above as well as
other objectives through apparatos which is characterized by
comprising first switch means capable of selectively coupling
a PC modem and a [acsimile modem 1o independent tele-
phone lines when in a non-scarming/printing mode and for
decoupling the PC and facsimile modems from the telephone
lines and coupling these modems to one another when placed
in a scanning/printing mode.
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Second manmally operable switch means activates a novel
ringing circuit which generates a sine wave of appropriate
amplitude and trequency and applies this ringing circuit 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
ta respond to the simulated transmit request.

Release of the circuitry operating button causes the inter-
face cirenitry to apply an off-hook condition to the facsimile.
Document scanning or printing is initiated by pressing the
facsimile start button or the start bulton provided as part ofthe
PC or by a program slep inlegrated inte the PC as parl of a
print mode (selecting the facsimile as the output device for
printing). Transmitted data may be directly stored in a PC
memory. Documents incorporating alphanumeric data may
be converted by a software program incorporated into the PC.

The ring generating circuit responsive to pressing of the
operating button gererates a fransmit request signal by con-
verting the low voltage from a DC source into a 20 cycle sine
wave of 90 volt amplitude through the employment of a pulse
generating circuit coupled to phase delay means and applying
phase delayed and undelaved pulses to a transistorized
switching circuit for selectively applying positive 1DC voltage
to opposing inputs of a step-up transformer which applies &
boosted sinuseidal ring signal to the PC moden, the ring

5 generating cirenit generating a ringing signal ofthe 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, a battery, i used, will have an
extremely long opereting life. Alternatively, ifa 9V DC power
source is used the battery Is not required at all.

The simple, swaightforward operatien 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 ohjects ofthe present invention,
will become apparent upen reading the accompanying
description and drawings in which:

FIG. 1 is a cirenit diagram of the interface cirenitry of the
present nvention which enables a PC to utilize a conventional
facsimile as a sophisticated scanner or printer.

FIG. 1a1s a flow diagram of the circuitry of FIG. 1 emyploy-
ing the mmicroprocessor-hased tone detecting circuit of T1G. 1.

FIGS. 24-2f show simplilied block diagrams of various
system arrangements employing the circuity of the present
nvention.

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS THEREQOF

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
swilch having four movable switch arms SW2-2, SW2-5.
SW2-8, and SW2-11, each cooperating with a pair of station-
ary contacts, as shown. For example, and for simplicity, note
that switch arms SW2-2 is swilchable between stationary
contacts SW2-1 and SW2-3.

Movable switch arms SW2-2. SW2-5, SW2-8and SW2-11
are all ganged to operate in unison as shown by common
operating button 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 arms are retained in
the positions to which they are moved.

The switch arms are arranged in pairs, switch aoms SW2-2
and SW2-5 sclectively conpling a modem of a PC (not shown
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for purposes of simplicity) to either a first tefephone 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 1o either a separate telephone tine #2
{through jumper TP4) or o the modem of the PC.

A double-pole single-throw switch SW3 is provided o
couple eitheribe Jocal facsimile machine or the PC modem to
a single telephone line or altematively, disconnects the PC
modem and facsimile machine [rom the common lelephone
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 telephene line is provided. both PC and the local
facsimile may share the single telephone line by gaining
access thereto in a staggered manner.

Swilch SWI1 which is a three-pole, double-throw switch,
comprises three movable switch arms SW1-1, SW1-4 and
SW1-7, each movable switch arm cooperating with a pair of
slationary switch anns.

Movable swilch ann SW1-1 selectively couples the output
terminal of the pair of secondary windings W2 of a step-up
transformer TR1 ejther to stationary 1erminal SW1-2, which
isolates the output of the transtormer TR1 from the operaling
circuitry, or stationary contact SW1-3 which couples the sec-
ondary winding ‘W2 of transformer TR1 through movable
switch arm SW1-7 and stationary contact SW1-9 simulta-
neously W stationary contacts SW2-6 and SW2-12 of four-
pole double-throw switch SW2 for simultaneous connection
to 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 §W1-4 selectively couples a small
nine volt (9V) DC source {through jumper 15) to cither sta-
tionary switch arm SW1-5 for conpling nine velt {9V) DCto
a current generator cireuit 12 or alternatively coupling nine
volt (9V) DX to stationary terminal SW1-6 which in um
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 Q1 and Q6, diode D2 and LED-type
diode D3 which are connected in the manner shown to pro-
vide a constant corrent which simulates an off-hook signal,
utilized in the manner to be more fully described hereinbelow,
Resistor R2 serves as a carrent limiting resistor. LELY D3
lights to denote operation of the consmnt current generatar.

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

Hz sine wave of a 90 volt amplimde, comprises a 555-type 5

(iming circuit 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 output 16

The pulse train generated by the 555 timer 16 is simulta- s

neously applied 0 the input of inverter ULA whose output is
simultanecusly coupled fo the base electrodes of transistors
Q2 and {4, throngh resistor R6 and through inverter U1B and
resislor R9.

The pulse train, as was set forth hereinabove, is simulta-
neously coupled to the -T input of a one-shot multivibrator
operaling as a phase delay circuil and whose Q oculput is
coupled to the input of inverter U1E. The Q outpul of one-shot
multivibrator U2A provides a phase delayed pulse which is
coupled through the output of inverter U1E simulianeously to
the base of ransistor Q8 through resistor R8 and (o the base of
transistor Q3 through inverfer U1F and resistor R7. Transis-
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tors Q2-Q5 and resistors R6-RY, together with resistor RIO,
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 wansformer TR1,
comprised of a pair of primary windings W1 and a pair of
secondary windings W2, to generate a sine wave output. The
pair ol primary windings W1 and secondary windings W2 are
conpled in parallel and the windings are arranged to provide
a step-up transformer to magnify the mpul voltage preferably
by ten to one (10:1), generating the desired output voltage
which, in the present application, is a 20 Hz output of 90 volt
amplitude with 15 mils of current [rom a nine voil {9V} DC,
130 1mils cvrrent source, If desired, the frequency, amplitude
and current of the cirenit can be changed by selecting differ-
ent component values for the passive elements. The compao-
nert values choseninthe present invention have been selected
to generate a signai which reproduces a standard bell ring
signal employed in a copventional transiission between
remofte facsimile machines. The branch circuits BC1 and BC2
of the bridge circuit are alternately rendered conductive to
altemnately apply a positive voltage to opposing inpuls of the
input windings W1 for generating a sine wave from the posi-
tive-going pulses produced by thmer circuit 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 SWi1-1 of the three-pole, dovble-throw
swilch SW1 described hereinabove,

The operation of (he interface circuit 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 nermal posilion, in which the
movable switch arms are showa in solid line fashion, to the
dotted line position simultaneously disconnecting the PC
modem and the local facsimile from the telephone lines and
direcily connecting the PC receive line, PCR1 1w ground and
the PC transmit line PCT1 directly to stationary contact SW1-
9. The local facsimile transmit line FXT?2 is directly con-
nected to ground and the facsimile receive line FXR2 is
connected in common with line PCT1 to stationary contact
SW1-9 of switch SW1, Switch SW3 may be eitherintheopen
or the closed position when switch SW2 is moved to the scan
mode.

Switch 8W1 is opcrated by pressing button 131 which is
ganged to the movable switch arms SWi-1, SW1-4 and
SW1-7 by a commen linkage arm represented schematically
by dotted line LA1. A biasing member or spring SWPT nor-
mally biases the movable switch arms to the solid line posi-
tion shown in Figure. By depressing switch bution B1, the
switch arms SWi-1, SW1-4 and SW1-7 are simultanecusly
moved to the dotted line positions shown in FI1G. 1. Botton B1
is maintained inthe depressed position for a peried preferably
between one and two seconds. In the dotted line position, the
nige volt (4V) DC source is coupled through switch amm
SW1-4 and stationary lerminal SW1-6 1o the VCC tenminals
ofring generator cirenit 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 PCT1 through
SW1-1, SWI-3, SW1-7, SW1-9, 126, SW2-6 and SW2-5,
sipzulating what the PC believes is @ request by o “remoie”
facsimile to transmit dara thereto. The PC, which may be any
type of computer (inchuding but not limited to an Apple
Macintosh, IBM PC, PCAT or PCXT)is provided with either
an intermal or external group 1T facsimile interface board, and

D-16
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shifts to a receive mode for receiving what appears to the PC
to be a facsimile transmission from a “remote” facsimile
machine.

After holding the button BT depressed for a time which
need not exceed approximately two seconds, button B is
released causing the nine volt (9V) DC source to be coupled
to input 12a of current generator cirewit 12, which circuit
applies the constant current to the facsimile receive line
FXR2 to create what appears to the facsimile machine to be an
off-hook condition. Simoltaneously therewith, LED D3
lights indicating that the current generator circuit is presently
in operaticn.

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

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

within the facsimile machine document input (also not shown 2

for purposes of simplicity).

The facsimile machine may be either a group I, group T1, or
group 11T machine, although optimum document resolition
can be oblained through the use of a group III facsimile
machine.

The conventional PC can store the transmitted data in its
memory as a *pictre” the resolution of the picture heing 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. 30

software package such as, for example, a CAERE OCR pro-
gram available from Bitsoftware may be employed. Many
alternative QOCR software packages may be utilized to convert
the “picture” transmitted by the facsimile machine to binary
character formn for word processing use or the like,

Operation of the facsimile machine in combinmion 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
interfaced with a PC for use only as a printer, the ring gener-
ating circuit and the cooperating spring Has switch may be
climinated.

Switch SW2 shown in FIG. 1 is meved from the solid 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 is operated to power the current generator
circujt 12 causing both the PC and the facsimile machine to
see an otf-hook condition.

The compuler (PC) is operaled eilber by providing a switch
such as a push bufton switch (not shown for purposes of
simplicity) to enter into a standard protoco! with the facsimile
machine and thereafter to transmit information in standard
facsinyile machine fornat. The facsimile machine senses that
it 1% communicating wilh 4 remote fucsimile machine and
creates a document in accerdance with the data received from
the PC in “pixel” form. The PC may be provided with a
standard program having a print mods in which the [acsimile
machine is identified in the printing routine as the specific
output device being itilized during such a print mode. Upon
completion of printing mode, switch SW2 may be retumed 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-2h show various arrangements in which the
present invention may be utilized.
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Noting, for example, FIG. 2a, the circuitry 10 of the present
mvention s coupled between a standard facsimile machine
30, a PC-type computer 40 having a facsimile modem cir-
cuitry 41 and central office telephone lines 50 and 51. In the
atrangement shown in FIG. 2a, the facsimile modem circuiiry
may be either internal or external to the PC-type computer 40.

FI(F. 2h shows another alternative embodiment in which
the circuitry of the present 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 ¢ircuitry 41. The arrangement o[FIG. 2515 olberwise
the same as that shown in FIG. 24. The circuit 10 shown in
FIG, 2B1s provided with three RJ-11 telephene cable connec-
tions for respective connection with the facsimile machine 30
and telephone lines 50 and 51. If cnly one additional tele-
phone cable is provided, the standard facsimile machine 40
and the internal facsimile modem 41 may share thal cable.

FIG. 2¢ shows another alternative arrangerment in which
the circuitry 10 of the present invention is integrated into the
slandard facsimile machine 30. The operation of the arrange-
ment of F1G. 2 is otherwise similar 1o those shown in FIGS.
2q and 24

FIG. 24 shows an arrangement 10 which the circutiry 10 of
the present invention is motted upon its 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 external RI-11 cable as shown. The operation is otherwise
the same as the embodiments of FIGS, 24-2¢ described here-
inabove.

The cirenitry 10 of the present Invention may alternatively
be placed upon a printed circuit 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 a PCMCIA bus which is an additionral bus that may be
addressed by the PC.

FIG. 2e shows still another arrangement in which the PC-
type computer 40 is coupled to external facsimile modem
circuitry 41, for example, through an RS-232 cahle. The
facsimile machine interfaces to the external facsimile modem
41 through circuitry 10 by way of an RI-11 telephone cable.
When in the normal mode of operation, cireuitry 10 interfaces
central office telephone lines 50 and 51 throngh the RJ-11
telephone cables, as shown. Cable 50 may be employed for
standard facsimile machine telephone communications while
telephone line 51 is nused for the external facsimile modem
circuitry. If only ene central office telephone line is available,
line 5¢: may be shared in the manner previously described.

FIG. 2fshows an arrangement in which interface ¢ireait 10
is internal o the facsimile machine, PC-lype compuiter 40 is
coupled to the facsimile modem circuitry 4% and interface
circuit 10 through an R8-232 cable. When in the normal mode
of operation, circnitry 10 interfaces the ceniral office tele-
phone lines 50 and 51 through RJ-11 telephone cables, as
shown. Cable 50 may be emploved for standard facsimile
machine telephone communications while 1elephone 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 manner previously described. The
arrangement of FI1G. 27is used with PC’s which do not have
a fex modem installed. When interface 10 is installed internal
to the facsimile, the fax modem of the fax machine incorpo-
rates many of the fonctions of circuit 10, through integration
of the already existing circuitry components ol the fax
madem.
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The present invention may be emploved with telephone
systems Luving digital signal processing, FIG. 24, which is
similar to '3 2, and which shows like circuits designated
with like numerals, further includes an interface 60 for digital
signal processing, The send and receive oplions required for
scaniing and printing are provided by interface 60, which
may, for example, bea chip setsuch as PEB 2091 N-V4.4 and
EPB 2186 N-V4.4, mamifactured by Siemens. Any other chip
set having similar operating characteristics may beemployed.
As other digital signal formats come into use. such as ADSL
(Asymmnetric Digital Subscriber Line) HDSL (High Bit Rate
Digital Subscriber Line), or the like. a chip sct for handling
such formats may be substityted for interface 60.

As shewn in FIG. 27, a RAM and/or Fixed Disk 70 may be
incorporated into the interface 10, mtegrated with a lax
madem 30to allow for the capture ofimages or documents for
later transterinto the PC 40 orthe Tacsimile machine 30, or for
image enhancement within the interface configuration 10,
The addition of the data storage fealure is particularly desir-

able for the fax machine or fax modem when they are in 20

normal fax send or receive modes.

Optionally, the data siorage feature is desirable for feld
application wsage where information may be downloaded
from a I’C and stored in interface 10 for later transter to a
[acsimile machine or a PC, Storage would be retained in this
mstance by battery backup incorporated in the RAM memory
70. Battery backup is not necessary for fixed disk storage.

FIG. 2f shows an arrangement for attorated scanning and
printing functions hetween a fax modem and a fux machine.

Asrepresented in FIGS, 24-2f, in arder to activate an avto-
mated process for scanning or printing, the ring circuit 4 (F1G.
1)interfaces with the Tip and Ring features of the fax modem
ot fax machine. This is dependent on keying in a code on the
fax keypad, such as ## or #* or avy other predetermined code
in order to respectively identify the scanning and printing
fimetions. Interface 18 detects the tones generated by the
nzerled code {at the tone recelver 25 and generates a ring
signal. The ring sienal 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 indicate a connection. The fax modem or fax machine
commences the scanring of the fax image or print cycle.

By depressing a predetennined code such as ## on the fax
machine key pad, the tone detector circuit 25 interprets this
code, enabling a control circuit 1o activate first (26) and sec-
ond {27) rclay means. Relay 26 disconnects the fax machine
and the fax modem (counected 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 fo
the PC fax modem. The PC fax modem answers and siarts 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

signal from the fax modem. The tone detector circuit in the 3

interface 10 interprets this code, enabling a contrel eircuil to
activate first (26) and second (27) relay means, Relay 26
disconnects the fax machine and the fux modem (connected o
the PC) from Lhe Central Olffice 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-
lude to be generaled 1o the fax machine, The fax machine
answers and starts the printing process form the PC fax
modem.

The switch version does not require the ## or #* or any
other code, but activates the antomated scanning/printing by
pressing the ringer bution B2.
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The provision of the scan and print functions internal to the
facsimile machine may also be accomplished by utilizing the
analog output of the optical scamming circnit 75 of the fac-
simile machine (F1G. 2g). The analog signals are processed
by the contro¥modenm circuitry 76 where they are converted
into a digital serial signal and then transmitted through the
R8232 sending interconnect port, the signal 1s then received
by an RS232 connector al the PC. The alorementioned pro-
cedure ntilizes unused 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
accepls 1he digilal image for storage or processing as appro-
priate. This send/receive driver communications software
package also has the ability to send a digital image o the
facsimile machine for printing purposes. The facsimile
machine’s control/modem circuitry then processed by the
print driver 77 for printing, This linkage method for scanning
and printing utilizing a fax machine is particularly usetul for
a computer without a fax maden, Any available send/receive
communications software package is acceptable.

The commands of ## or #* for sending and recelving are
still appropriate for this application although any other

5 desired commands may be selected.

For the automated operation, the circuitry 16 of FIG. 1 is
provided with device 25 which includes an automatic tone
detectorcirenit for receiving aunique number dialed by either
the facsimvile machine or the PC modem. Upon recogniiion of
the unique number. as set forlh sbove or by generalion using
other techniques, the tone receiver operates a driver cirenit 26
for operating switch 8W2 to decouple the PC and the fac-
simile machine from their associated telephone lines and for
connecting the PC ta the facsimile machine. Driver circuit 26
may he arelay or its equivalent for operating an armature (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 SW1 to the position energiz-
ing the ringing circuit 14. A timer is set and when two sceonds
elapses, unit 27 is deepergized causing the oftf-hook signal 1o
be generated by current generator circuit 12 through the
release of the operating button. When printing or scanning is
complere, the tone receiver unit is resct. A simplified flow
diagram of the aferementioned operation is shown in FIG. 1a.

The cirenitry of the present invention is highly simplified in
design and provides effective communication between the PC
and local facsimile machine enabling the local facsimile
machine to provide the dual functions of operating indepen-
dently for transmission or reception to remote facsimile
machines as well as fanctioning as a scanner or printer with a
focal 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 one another over a telephone line. The facsimile
machine, although operating in its narmal fashion, funclions
very effectively as a scanner or prinler as and when needed
and provides a scapning or printing capability at a mere
Iraction of the cost of conventional scanners or prinlers.

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

‘The novel ring circvit provides the required ring signal
which is conventional in present-day [acsimile transmission
application through the emplovment of an inexpensive, low
voltage, DC battery or 9V power source and, through the
operation of Two switches incorporated in the novel interface
circuifzy of the present invention, followed by operation ol
the facsimile start switch, provides an interface civenit which
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is extremely easy to use and which eliminates the need for
more complicated and expensive microprocessor-based
devices.
A latitude of modification, change and substitution is
intended in the foregoing disclosure, and in some instances,
some features of the invention will be emplayed without a
corresponding use of ather features. Accordingly, it is appro-
priate that the appended claims be construed broadly and i a
manner consislent with the spirit and scope of the invention
herein described.
What is c¢laimed:
1. A method of printing in @ facsimile machine when the
facsimile machine is connected to a computer by a bi-direc-
tional direct passive link, comprising:
providing a digilal serial communications port in the fac-
simile machine; )

receiving an instruction at the digital serial communica-
tions port [rom the computer to place the facsimile
machine into & prnt mode, the instruction being
received using a standard protocol of the facsimile
machine;

receiving digital image data at the digital serial communi-

cations porl from (ke computer via the bi-directional
direct passive link, the digital image data being trans-
mitied in a standard facsimile machine format and being
representalive of conlent fo be printed onlo media by the
facsimile maching; and

processing the digital image data substantially as it is

received at the digilal serial communications port to
prnt the content cato the media at the facsimile
machine,

2. The method of claim 1, further comprising interfacing
the facsimile machine with teleghone lines when the fac-
simile machine is in & normal mode of operation to send and
receive facsimile communications.

3. The method of claim 2, wherein the interfacing is per-
formed through RI-11 telephone cables.

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

5. The method of claim 1, wherein the receiving the
instruction at the digital serial communications port from the
computer further 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 conumunicagions port further
comprises receiving the digital image data from the send/
receive driver software.
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7. The method of claim 1, further comprising processing
the digital image data at & print driver of the facsimile
machine substantiaily as it is received at the digital serial
compmnications port.

8. The method of claim 1, fiurther comiprising initiating the
printing at the facsimile machine.

9. A method of scanning in a facsimile machine when the
facsimile machine 18 connecled (o 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 serial communica-

tiens port from the computer to place the facsimile
machine into @ scanning mode, the instruction being
received using o standard protocol of the facsimile
machine:

scanning content from media provided within the Tacsimile

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

providing the digital image data substantially as il is ere-

ated to the digital serial communications port for com-
mumcation io the computer via the bi-directional direct
passive link, the digital image data being transmitted in
g standard facsimile machine format.

10. The method of claim 9, further comprising interfacing
the facsimile machine with telephone lines when the fac-
simile machine is in a normal mode of operation to send and
receive facsimile communications.

11. The method of claim 10. wherein the nterfzcing is
performed throngh RJ-11 telephone cables.

12. The method of claim 10, further comprising operating
the facsimile machine in the normal mode of operation while
performing the scanning of contenl to create the digital image
data provided to the digital serial communications port.

13. The method of claim 9. wherein the recetving the
instruction at the digital serial communications port from the
computer forther comprises receiving the instruction from
sendireceive driver sollware.

14. The method of claim 13, wherein the providing the
digital image data to the digital serial communications port
further comprises commuicaling the digital image dala (o
the send/receive driver software.

15. The method of claim 9, further comprising initiating the
scanming at the facsimile machine.
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