UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA

INFINITY COMPUTER PRODUCTS,
INC.,

Plaintiff,
V.
EASTMAN KODAK 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 Fastman Kodak Company

(“Defendant”), hereby demands a jury trial and alleges as follows:

NATURE OF THE ACTION

1. This 1s a patent infringement action to stop Defendant’s infringement
of Infinity’s United States Patent Nos. 6,894,811 (the “’811 Patent™), 7,489,423
(the “°423 Patent™), 8,040,574 (the 574 Patent™), and 8,294,915 (the “°915
Patent”) (collectively referred to as the “Patents-in-Suit™), 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 *811 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

! Infinity Computer Products, Inc. v. Brother International Corp., et al., E.D. Pa, Case No. 2:10-
cv-03175-LDD, filed June 30, 2010,
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facsimiles, scanning, copying and printing (hereinafter the “multi-function
products”). On November 16, 2002, Defendant was severed from that action by

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

THE PARTIES

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

4. On information and belief, Defendant is a corporation organized and
existing under the laws of New Jersey with its principal place of business at 343
State Street, Rochester, New York, 14650, and may be served care of its General
Counsel, whose office is located at the same address.” On information and belief,
Defendant 1s registered as a foreign corporation with the Pennsylvania Department

of State and has been since December 27, 1965.

2 On or about J anuary 19, 2012, Defendant filed a “Voluntary Petition” under Chapter 11 of the
U.S. Bankruptcy Code in the United States Bankruptcy Court for the Southern District of New
York. As of December 3, 2012, this matter is ongoing.
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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 Eastern 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 USPTO. On July 1, 2012, an Ex
Parte Reexamination Certificate was issued re-affirming the USPTQ’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 APC 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 is, literally and under the doctrine of equivalents, infringing the
"811 Patent, by, among other things, making, using, offering for sale, and/or selling
without authority a facsimile machine with an interface circuit that allows it to be
coupled to a computer as a printer or scanner, including but not limited to its ESP
6150 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
vet to be identified.

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 kodak.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 ESP
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6150 product and similar multi-function products, and will continue to do so unless
said infringing activities 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 entities
yet to be identified.

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

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

29.  On information and belief, and in violation of 35 U.S.C. § 271(b),
Defendant has actively induced and continues to induce its customers and business
partners to infringe one or more claims of the *423 patent in this district and
clsewhere 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
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specifically intended and/or specifically intends that its customers use the
infringing products in such a way that infringes the *423 patent by, at minimum,
selling said infringing products and providing instructions on how to use the
accused products in such a way that infringes the *423 patent to its customers and
knew and/or knows that its actions, including but not limited to providing such
instructions, would induce, have induced, and will continue to induce infringement
by its customers. Defendant knowingly induced infringement and possessed
specific intent to encourage another’s infringement which led to direct
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.

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

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

of the Defendant’s infringing activities.

Infinity Computer Products, Inc. v. Eastman Kodak 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 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 ESP
6150 product and similar multi-function products, and will continue to do so unless
said infringing activitics are enjoined by this Court.

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

35.  Oninformation 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.kodak.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 distributoré 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 sutfer, 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.  Omn information and belief, and in violation of 35 U.S.C. § 271(a),
Defendant has, literally and under the doctrine of equivalents, infringed the "915
Patent and still is, literally and under the doctrine of equivalents, infringing the
*915 Patent, by, among other things, making, using, offering for sale, and/or selling
without authority a facsimile machine with an interface circuit that allows it to be

coupled to a computer as a printer or scanner, including but not limited to its ESP
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6150 product and similar multi-function products, and will continue to do so unless
said infringing activities are enjoined by this Court.

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

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

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

45. On information and belicf, and in violation of 35 U.S.C. § 271(b),
Defendant has actively induced and continues to induce its customers and business
partners to infringe one or more claims of the "915 patent in this district and
elsewhere in the United States by its intentional acts which have successfully,
among other things, encouraged, instructed, enabled and otherwise caused its
customers to use its multi-function products in an infringing manner having been
provided by Defendant to its customers for the primary purpose of causing

. infringing acts by said customers. Upon information and belief, Defendant has
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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 use the
accused products in such a way that infringes the 915 patent to its customers and
knew and/or knows that its actions, including but not limited to providing such
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 inténtional actions
despite its prior knowledge.

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

of the Defendant’s infringing activities.

JURY DEMAND

48.  Infinity demands a trial by jury on all issues.
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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 immduced
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 Detendant, its officers, agents, attorneys, servants,
and those in privity with it, including distributors, retailers, and
customers, from infringing the *811 Patent, the *423 Patent, the
’574 Patent, and the *915 Patent, pursuant to 35 U.S.C. § 283;

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

G.  Awarding enhanced damages for Defendant’s willtul
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;

L. Awarding prejudgment and post-judgment interest; and

I Granting such other and further relief as the Court deems just

and proper.
/
/
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Date: December 5, 2012.
/s/ Douglas L. Bridges
Douglas I.. 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, Ir., 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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INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE COUPLED TO A PC AS A
SCANNER OR PRINTER

This application is a continuation-in-part ol applicalion
Scr. No. 08/226,278, filed Apr. 11, 1994, now 11.5, Pat. No.
5,530,558.

FIELD OF THE INVENTION

The present invention relates to interfacing a [acsimile
with a PC and more particularly to an interface cireuit of
highly simplified design and including a novel ringing
circuit capable of gencrating a sine wave of a given amplhi-
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 standard facsimile format to 2 remote facsimile
which receives the transmitied data by a modem and con-
verts Lhe transmitted data into a form for printing a docvment
which is a replica of the document scanned by the trans-
mitting facsimile.

Scanning and prin{ing devices especially adapted for use
with PCs (i.c. personal compulers) are relatively cxpensive
devices typically costing many hundreds of dellars to as
much as several thousands o[ dollars for applications requir-
ing character recognition capabilities.

It has been recognized that conventional facsimile
machines may be utilized as scaaners or printers for PCs.
However, 1he inlerface devices presently available are both
complicated and expensive and typically require a micro-
processor which [urther tends fo increasc both cost and
cirenit complexity.

OBIECT OF THE INVENTION

It is, thercfore, a principal obyject of the present invention
to provide a circuit for interfacing a PC and a [acsimile Lo
enable the facsimile to be utilized as a scanoer or a printer
for a PC and to accomplish all of the objectives of a scanner
or & printer in a simple straightforward manner through the
wse of a circuit of highly simplified design and low cosl.

BRIEF DESCRIPTION OF THE INVENTION

The present invention achieves all of the above as well as
other olxjectives through apparatus which is characterized by
comprising first switch means capable of sclectively cou-
pling a PC modem and a facsimile modem {oc independent
telephone lines when in a non-scanning/printing mode and
for decoupling the PC and facsimile modems from the
lelephone lines and coupling these modems 1o one another
when placed in 2 scanming/printing mode.

Second manually operable switch means activates a novel
ringing circuit which generates a sine wave of appropriale
amplitude and frequency and applies this ringing circuit to
the PC medem, when used as & scanner or to the facsimile
when being used as a printer, causing the PC or facsimile
machine to respoad to the simulated iransmit request,

Release of the circuitry operating butlon causes the inter-
face circuilry 1o apply an off-hook condition to the facsimile.
Document scanning or printing is initiated by pressing the
facsimile start button or the start button provided as part of
the PC or by a program step integrated into the PC as pari
of a print mode (sclecting the facsimile as the ouiput device

1

wn

30

45

2

for printing). Transmitted data may be direcily stored in a PC
memory. Documents incorporating alphanumeric data may
be converted by a software program incorporated into the
PC.

The ving generating circuit responsive to pressing of the
operaling button generates a transmit request signal by
converting the low vollage from a DC source 1nlo a 20 cycle
sine wave of 90 volt amplitude through the employment of
a pulse generating circuit coupled to phase delay meaus and
applying phase delayed and undelayed pulses to a transis-
torized switching circuil for selectively applying positive
PC voltage to opposing inputs of a step-up transformer
which applics a boosled sinusoidal ring signal to the PC
modem, (be ning generating circnit generating a ringing
signal of the appropriate amplitude and frequency in a
highly simplified and inexpensive manner. Since operation
of the ringing circuit is completed in less than two seconds,
a baitery, if used, will have an exiremely long operating life.
Alternatively, if a 9V DC power source is used the baltery
is nol required at all,

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

BRIEF DESCRIPTION OF THE EIGURES

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

FIG. 1 is a circuit diagram of the inferface circuitry of the
presenl invention which enables a PC to utilize a conven-
tional facsimile as a sophisticated scanner or printer.

FIG. la 15 a flow diagram of lhe cireuitry of FIG. 1
employing the microprocessor-basced tone detecting circuit
of I'lG. L.

F1GS, 2a-24 show simplified block diagrams of varicus
system arrangements employing the circuitry of the present
invention.

DETAILED DESCRIPIION OF THE
INVENTION AND PREFERRED
EMBODIMENTS THEREOF

FIG. 1 shows an interface circuit 10 embodying the
principles of the present invention and being comprised of a
switch assecmbly SW2 which is a fovr-pole double-throw
switch having four movable switch arms SW2-2, SW2-5,
SW2-8, and SW2-11, cach cooperaling with a pair of
stationary contacls, as shown. For example, and for
simplicity, note that switch arms SW2-2 is switchable
between stationary conlacts SW2-1 and SW2-3.

Movable switch arms SW2-2, SW2-5, SW2-8 and SW2-
11 are all panged to operate in unison as shown by common
operaling button B2 coupled 1o the switch arms through a
linkage arm LA2 shown in schematic Fashion as a dotted
Line. The switch is designed so that the switch arms are
reiained in the posilions (o which they are moved.

The swilch arms are arranged in pairs, swifch 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 (nol shown for purposes of simplicily) through a
jumper terminal JP2.

in a similar fashion, a pair of switch arms SW2-8 and
SW2-11 selectively couple the local facsimile machine
through jumper JP2 to either a separate telephone line #2
(through jumper JP4) or to the modem of the PC.
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A double-pole single-throw switch SW3 is provided to
couple either the local facsimile machine or the PC modem
1o a single telephone line or alternatively, disconnects the PC
madem and facsimile machine from the common teiephone
line, For example, in applications where both the local
facsimile and the PC each have an independent, dedicated
telephone line, switch SW3 remains apen. In applications
where only asingle telephone line is provided, both PC and
the local facsimile may share the single telephone line by
gaining access thereto in a staggered manner.

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

Movable switch arm SW1-1 selectively couples the out-

put terminal of the pair of secondary windings W2 of a
step-up transformer TR1 either (o slationary terminal SWl-
2, which isolates the output of the transformer TR1 from the
operaling circuilry, or stalionary conlacl SW1-3 which

couples the secondary winding W2 of Iramsformer TR1 2

through movable switch arm SW1-7 and stationary contact
SW1-9 simultaneovsly to stationary coatacts SW2-6 and
SW2-12 of four-pole double-throw switch SW2 [or simul-
taneous connection to the PC modem and the Jocal facsimile,
when swilch arms SW2-5 and SW2-11 respectively engage
slalionary contacts SW2-6 and SW2-12.

Muovable switch arm SW1-4 selectively couples 4 small
nine velt (9V) DC source (through jumper J5) to either
stationary switch aron SW1-5 for coupling nine volt (9V) DC
1o a current generator circuit 12 or alteratively coupling
nine velt {9V} DC to staticnary lerminal SW1-6 which in
tarn provides DC power to the nine volt (9V) ring gencrator
cirenil arranged within the dotted regicn 23 shown.

Current generator circuit 12 is comprised of resistors R1,
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B2 and R3S, trapsistors Q1 and Q6, diode D2 and TED-type

dicde D3 which are connceted in the manner shown to
provide a constant current which simmulates an off-haok
signal, utilized in the manper o be more fully described
hereinbelow. Resistor R2 serves as 4 current limiting resis-
tor. LED D3 lights to denote cperation of the constant
current generater.

Ring generator circuit 14, which is utilized to generate a
20 Hz sine wave of a 90 voit amplitude, comprises a
555-type timing cireuit 16 which, when activated by a nine
volt DC input, applied o timer 16 through terminal VCC and
resistor R13, provides a pulse train of equal width, positive-
going pulses at a pulsc ralc of approximately 20 Hz al iis
output 164

The puise rain generated by the 555 timer 16 is simul- s

tancously applicd to the input of iaverter U1A whase output
is simultaneouslty coupled 1o the base electrodes of transis-
tors Q2 and Qd4, through resistor Ré and through inverter
U1B and resistor R9.

Thae pulse train, as was set forth hereinabove, is simulta-
necusly coupled fo the ~T input of a one-shot multivibrator
operating as a phase delay circoit and whose Q@ output is
coupled to the input of inverler ULE. The Q output of
one-shet multivibrator U2A provides a phase delayed pulse
which is coupled through the output of inverter ULE simul-
tancously o the base of transistor Q5 through resistor RS
and Lo the base of transistor Q3 through inverter U1F and
resistor R7. Trapsistors Q2-0Q35 and resistors R6-R9,
together with esistor RIO, form a full bridge switching
circuit which Is powered by the ame volt (9V) DC source
applied to the terminal VCC (o provide drive current suffi-
cient to drive transformer TR1, comprised of a pair of

4

primary windings W1 and a pair of secondary windings W2,
10 generate a sine wave oulpul. The pair of primary windings
W1 and sccondary windings W2 are coupled in parallel and
the windings are arranged to provide a step-up transformer
lo magnify the npul vollage prelerably by ten 1o one (10:1),
generating the desired outpul voltage which, in the presen?
application, is a 20 Hz cutput of 90 volt 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 ditferent component
values for the passive ¢lements. The component valucs
chosen in the present invention have been selected (o -
generate a signal which reproduces a standard bell ring
signal employed in a conventional transmission between
remole facsimile machines. The branch circuits BC1 and
BCZ2 of the bridge cireuit are alternately rendered conductive
1o allernalely apply & positive voltage to opposing inputs of
the input windings W1 for generating a sine wave from the
positive-going pulses produced by timer circuil 16, The two
inpul windings W1 are coupled in parallel as are the output
windings W2.

The bell ring signal is selectively supplied through mov-
able switch arm SWI1-1 of the three-pole, double-throw
swilch SW1 described hereinabove.

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

Assuming that the local facsimile is desired to be operated
in combination wilk the PC and 1o [unction as a scanper, the
switch SW2 is moved from the normal position, in which the
movable switch arms arc shown in solid linc fashion, to the
dotted line position simultaneously 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 wansmit line PCT1 directly (o stalionary contact
SW1-9. The local facsimile transmit line FX'12 is directly
connected to grouad and the facsimile receive line FXR2 is
connected in common with line PCT1 1o stationary contact
SW1-9 of switch SW1. Switch SW3 may be either in the
apen or the closed position when switchk SW2 is moved to
the scan mode.

Switch SW1 is operated by pressing bufton Bl which is
ganged lo the movable swilch arms SW1-1, SW1-4 and
SW1-7 by a common linkage arm represented schematically

3 by dotted line LAT. A biasing wember or spring SWF1

nermally biases the movable switch arms to the solid line
position shown in Figure. By depressing switch button B1,
the switch arms SWI1-1, SW1-4 and SWI-7 are simulta-
neoisly moved to the dotted line positions shown in FIG. 1.
Button Bl is maintained in the depressed position for a
period preferably between one and two seconds. In Lhe
dotted Hine position, the nine volt (9V) DCsource is coupled
through switch arm SW1-4 apd stationary terminal SW1-6
w0 the VCC terminals of ring generator circait k4, producing
a 20 Hz sinc 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, 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 type of computer (including bat not
limited {0 an Apple Macintosh, IBM PC, PCAT or PCXT) is
provided with either an internal or external group Il fac-
simile interface hoard, and shifts lo a receive mode for
receiving what appears to Lhe PC to be a [ucsimile trans-
mission from a “remote” Facsimile machine.

Afler holding the button B1 depressed for a time which
need not exceed approximately two seconds, button Bl is
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released causing the nine volt (9V) DC source to be coupled
to input 124 of current generator circuit 12, which cireuit
applics the comstant cwrrent to the facsimile receive line
EXR2 to create what appears 1o the facsimile machine to be
an off-hook condition. Simultaneonsly therewith, LED D3
lights indicating thai the current generator circuit is pres-
ently in operation.

The Inocal facsimile machine recognizes the constanl cur-
rent as representulive of an off-hook condition preparing the
local facsimile machine for transmissicn.

Therealter, the conventional siart button of the [acsimile
machine (nol shown for purposes of simplicity) is pressed to
start communication of the data scanned by the local fac-
simile machine from a document {or documents) placed

within the facsimile machine document nput (also aot !

shown for purposes of simplicity).

The facsimile maching may be either a group 1, group 11,
or group 11 machine, although optimum document resolu-
tion can be obtained through the vse of a group 1 facsimile
machine.

The conventional PC can store the transmitted data in its
memory as a “picturc” the resolution of the picture being
200 by 100 pixels for old facsimile machines, 200 by 200
pixcls for standard facsimile machines and 400 by 400
pixels for new facsimile machines. Aliernatively, a conven-
tional OCR softwarc package such as, for example, a
CAERE OCR program available [rom Biisoflware may be
emploved. Many altcrnative OCR sofiware packages may be
utilized o convert the “picture” transmitted by the facsimile
machine 1o 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 circuit is not required 10 be operated
in this mode and in applications where a facsimile machine
is interfaced with 2 PC for use only as a prinier, the ring
generating circult and the cooperating spring bias switch
may be climinated.

Switch SW2 shown in TIG. 1 is moved from the solid line
to the dotled Jipe position decoupling the PC and facsimile
machine from the felephone lines and coupling the PC and
facsimile machine logether.

Switch SW1 is operaled 1o power the current generator
cireuit 12 causing both the PC and the facsimile machine to
see an off-hock condition.

The computer (PC) is operated either by providing a
switch such as a push button switch (not shown for purposcs
of simplicity) 1o enter into & standard protocol with the
facsimile machine and thereafler to transmit information in
standlard facsimile machine format. The facsimile machine
senses that it is communicating with a remole facsimile
machine and creates a documenl in accordance with the data
received from the PC in *pixcl” form. The PC may be
provided with a standard program having a print mode in
which the facsimile machine is identified in the priniing
routine as the specifie output device being wtilized during
such a print mode. Upos completion of printing mode,
switch SW2 may be returned to the solid line position
decoupling the PC from the facsimile machine and recou-
pling the PC and facsimile modems to their associated
telephone lines.

FiGG8. 2a-24 show various arrangements in which the
present invention may be uilized,

Noting, [or example, T1G. 24, the circuitry 10 of the
present invention is coupled between a standard facsimile

6

machine 30, a PC-type computer 40 having a facsimile
modem circuitry 41 and central office telephone lines 50 and
51, Tn the arrangement shown in FIG. 2a, the facsimile
modem eircuitry may be either internal or exiernal to the
PC-type computer 46

FIG. 28 shows another alternative embodiment in which
1he circuitry ol the present inpvention 1s incorporated o the
PC-typc computer and may be arranged on its own printed
wiring board or on a printed wiring board which is common
lo the cireuitry 19 of the present invention and the facsimile
modem: circuitry 41. The arrangement of FIG. 25 is other-
wise the same as that shown in FIG. 24, The circuit 10
shown in FIG. 26 1s provided with three RJ-11 telephone
cable connections [or respective connection with the fac-
simile machine 30 and lelephone lines 50 and 51. K oaly one
additional telephone cable is provided, the standard fac-
simile machiue 40 and the internal facsimile modem 41 may
share that cable.

FIG, 2 shows apother alternative arrangement in which
the circuitry 10 of the present invention is integrated into the
standard facsimile machine 31, The operation of the arrange-
ment of FIG. 2¢ is otherwise similar to those shown in FIGS.
2a and 26,

FIG. 2d shows an arrangement n which the circuitry 10
of (he present invention is moupted upon ils own prinled
wiring board and is arranged within the PC-type computer
40 and is electrically connccted 1o the internal facsimile
modem 41 by an extermal RI-11 cable as shown. The
operation is otherwise the same as the embodimenls of
FIGS. 2Za-2¢ described hercinabove.

The circuitry 10 of the present invention may alternatively
be placed upon a printed circuit card of approximately a
credil card size for insertion in a bus slot provided in
present-day PCs ¢nabling the circuit on the printed cireuit
card, inserled into a slot pravided along the exterior of the
PC, 1o be coupled to a PCMCIA bus which is an additional
bus thal may be addressed by the PC.

FIG. 22 shows still another amangoment in which the
PC-type computer 40 is coupled fo external facsimile
modem circuitry 41, for example, through an RS-232 cable,
The facsimile machine interfaces to the cxternal facsimile
moedem 41 through circuitry 10 by way of an RJ-11 tele-
phone cable. When in the normal mode of cperation, cir-
cuitry 10 interfaces central office telephone lines 56 and 51
through the RJ-11 telephone cables, as shown. Cable 50 may
be employed for standard facsimile machine telephone com-
munications while telephone line 51 is used for the external
facsimile modem circuitry. If only one central office tele-
phone line is available, line 30 may be shared in the manner
previously described.

FIG. 2f shows an arrangement in which interface circuil
10 is internal to the facsimile machine. PC-type computer 40
is coupled to the facsimile modem circuitry 41 and interface
circuit 10 through an RS8-232 cable. When in the normal
mode of operaiion, ciroullry 10 interfaces the cenlral office
telephone lines 50 and 51 through RI-11 telephone cables, as
shown. Cable 50 may be employed for standard facsimile
machine telephone communications while telephone line 51
is used for the external [acsimile modem circuitry. If coly
one central office telephone fine 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
internal to the facsimile, the fax modem of the fax machine
incorporates many of the functions of circuit 14, through
integration of the already existing circuitry components of
the fax modem.
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The present invention may be employed with telephone
systems having digital signal processing. FIG. 2h, which is
similar to FIG. 2f, and which shows like circuits designaled
with like numerals, further includes an imterface 60 for
digital signal processing. The send and receive cptions
required [or scanning and printing are provided by interface
60, which may, for cxample, be a chip set such as PEB 2091
N-V4.4 and EPB 2186 N-V4.4, manufactured by Siemens.
Any other chip set having similar operating characteristics
may be employed. As other digital signal formats come into
use, such as ADSL. (Asymmetric Digital Subscriber Line)
HDST. (High Bit Rate Digital Subscniber Line), or the like,
a chip set for handling such formats may be substituted for
interface 60.

As shown in FIG. 27, a RAM and/or Fixed Disk 74 may
be incorporated inte the interface 140, integrated with 2 fax
modem 30 to allow [or Lthe capture of images ot documents
for later transfer inta the PC 40 or the facsimile machine 34,
or for image enhancement within the interface configuration
10. The additicr ol the data storage feature is particularly
desirable for the {ax machine or fax modem when they are
in normal fax send or receive modes.

Optionally, the dala storage feature is desirable for field
application usage where information may be downloaded
from a PC and storcd in interface 10 for later transfer to a
facsimile machine or a PC. Storage would be relained in this
instance by baltery backup mcorporated in the RAM
memory 70, Battery backup is not necessary for fixed disk
siorage.

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

As represenfed in FIGS. 24-2f, in order to activate an
autymated process [or scanning or printing, the ring circuil
4 (FIG. 1) mterfaces with the Tip and Ring features 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 lo respectively identify the
scanning and printing functions. Interface 1 detects the
tones gencratod by the inserted code (at the tone receiver 23
and generales 4 ring signal. The ring signal is detected and
interpreted by the ring detect circuil of the fax modem or the
fax machinc. The [ax modem or fax machinc then generates
receive signals or tones which indicate a connection. The fax
modem or fax machine commences the scanning of the [ux
image or print cycle.

By depressing a predetermined code such as ## on the fax
machine key pad, the tone deiector circuit 25 interprets this
code, enabling a control circuil 1o activate first (26) and
second (27) relay means. Relay 26 disconnecis the fax
machine and the fax modem {connecied (o 1he PC) from the
Central Office terminal lines. Relay 27, then conneets 9V 1o
the ring generator circuit 14 cavsing 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 process from the fax machine to the PC.

A communication program stored in the PC allows the
code #* (for example) to be cotered, generating the tone
signal {rom the fax modem. The 1ome detector circnit in the
interface 10 inlerprets this code, enabling a contrel circuit lo
activalc first (26) and second (27) rclay 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 1o the ring generator circuit B4 causing a
sinusoidal ring signal of a predetermined frequency and
amplitude to be generated to the fax machine. The fax
machine answers and starls the printing process form the PC
fax modem.

20
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The switch version does not require the ## or #* or any
ather code, but activates the automaled scanning/printing by
pressing the ringer hutton B2,

The provisicn of the scan and print functions inlernal W
the facsimile machine may also be accomplished by utilizing
the analog output of the optical scanning circuit 75 of the
facsimile machine {FIG. 2g). The analog signals are pro-
cessed by the control/modem circuitry 76 where they are
converted into a digita] serial signal and hen transmitted
through the RS 232 sending inlcrconnect porl, the signal is
then received by an RS232 commeclor at the PC. The
alorementioned procedure utilizes unused signal lines which
are available on mmost modem chips sach as the Rockwell
chip series.

A send and receive deiver software package then imple-
ments the following action. The receive driver software
accepls the digital image for storage or processing as appro-
priate. This sendieccive driver communications software
package also has the ability fo send a digital image 1o the
facsimile machine for printing purposes. The facsimile
machine’s controlmodem circuitry then processed by the
print driver 77 for printing. This linkage method for scan-
ning and printing utilizing a fax machine is particularly
useful for a computer withour a fax modem. Any available
send/reccive communications software package is accept-
able.

The commands of ## or # for sending and receiving are
still appropriaie 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 automatic lone
detector circuil for receiving a umique mumber dialed by
either the facsimile machine or the PC modem. Upon
recognition of the unique number, as sel forth above or by
generation using other technigues, the tone receiver operates
a driver circuit 26 for operating swilch SW2 1o decouple the
PC and the facsimile mackine from their associated tele-
phone lines and for commecting the PC to the facsimile
machine. Driver circuit 26 may be a relay or ils equivaient
for operating an armature (not shown) to move the switch
arms beiween lheir two operating states, DPriver umit 27
which likewise may be a relay or its equivalent, operates the
switch SW1 to the position energizing the ringing cirenit 14
A timer is sel and when two seconds elapses, unit 27 is
deenergized causing the off-hock signal to be gencrated by
current geperator circuit 12 through the release of the
operating button. When printing or scanning is complete, the
lone recelver ualt 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 local facsimile
machine to provide the dual functions of operating indepen-
dently for transmission or reception to remeote 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 condilions which lead the PC and local
facsimile machine to believe that they are communicating
with one another over a lelephone line. The facsimile
machine, although operating in its normal fashion, functions
very effectively as a scapner 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 facsimile
machine to normai use.

The novel ring circuit provides Lhe required ring signal
which is conventional in present-day facsimile transmission
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application through the employment of an inexpensive, low
voliage, DC bullery or YV power source and, through the
operation of two swilches Incorporated in the novel interface
circuitry of the present invention, followed by operation of
the facsimile start switch, provides en interface circuit which
is extremely easy 1o use and which eliminates the need for
more complicaled and expensive microprocessor-based
devices.

A latilude of modification, change and substitution is
intended in the foregoing disclosure, and in some instances,
some features of the inveation will be employed without a
corresponding use of other feafures. Accardingly, it is appro-
priate thal the appended claims be construed broadly and in
a manner consistent with the spirit and scope of the inven-
tion herein described.

What is claimed is:

L. A methed of creating a scanning capability from a
facsimile machine to a computer, with scanned image digital
dauta signals transmitled through a bi-dircclional connection

via 2 passive link hetween the facsimile maching and the 2

computer, comprising the steps of!
by-passing or isclating the facsimile machine and the
computer from the public network telephone Hne;
coupling the facsimile machine to the computer;

conditioning the computer to receive digital facsimile -

signals representing dala on a scanned document; and
coaditioning the tacsimile machine to transmit digital
signals Tepresenting data on a scanned document 1o the

computer, said computer being equipped with send/

receive driver communications software enabling the
reception of scanned mage signals from the lacsimile
machine, said transmitted digital Facsimile signals
Dbeing 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 1o creale a scanning capability
through a bi-directional direct connection via a passive link
between a facsimile machine and a compulter by transfer of
scanned image dala sippals from the facsimile machine
through said connection, said facsimile machine by-passing
or isolated from the public aetwork tclephome line, and
connected to an appropriate receiving port of a computer or
other office product capuble 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 mcthod of claim 1, including transferring a digital
serial dala source signal of a scanped image from said
facsimile machine 1o said computer,

5. The method of claim 1 further comprising, optically
recognizing the scanned data within the computer and
converling the scanned data into characler codes within the
compuler, said computer being squipped with Optical Char-
acter Recegnition Software.

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

by-passing or isolating the facsimile machine and the

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

2
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conditioning the computer to receive facsimile signals
representing dala on a scanned document; and

conditioning the facsimile machine (o transmit signals
representing dala on a scanned document to the
computer, said computer being cquipped with send/
reccive driver communications software enabling the
receplion of scanned image signals from the facsimile
machine, said transmitted facsimile signals being
reecived through the bi-dircctional direct connection
via the passive link to the computer modem, thereafter,
said compuler processiog the received facsimile signals
of the scanncd documernt as needed.

7. A method of making a facsimile machine operable us a
scanrer and printer for a personal computer, by iransferring
digital datz through a bi-directional direct conaecticn via a
passive link between the facsimile machine and the
compuler, each of the facsimile muchise and personal com-
puter for communicating notmally using at least one public
network iclephone 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 perscnal compuler, with
both the facsimile machine and personal computer
isolated from said at least one public network telephone
fine;

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

shifting the personal computer to a connected made for
sending or receiving digital signals through the
bi-directional direct connection via the passive link for
scanning and printing between the compuier and the
facsimile machine, in a facsimile format, using the
digital connector port of the personul compuler, said
computer being equipped with sendfTeceive driver
commumnications 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 to interface between the facsimile machine and
the personal computer.

9. The method of claim 7 including using parallel con-
neclor ports to interface between the facsimile machine and
the personal computer.

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

1t. The method of claim 7 further comprising cpticaily
recognizing the scanned data within the computer and
converting the scanned data inlo character codes within the
computer, said computer being equipped with Optical Char-
acter Recogpition Software.

12. A method of using a facsimile machine as a scapnor
and printer by transferring data signals through a
bi-directional direcl conneclion via a passive link between
the facsimile machine and the personal computer, each of the
[acsimile machine and personal computer for communical-
ing using lelephone types ol circuits, said facsimile machine
and computer being isclated from the public telephone
network, comprising the steps of:

(a) contiguring the facsimile machine to communicate
with the personal computer using the [lacsimile
machine, and by-passing or isolating the facsimile
machine and computer from the public tclephone 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 lhe 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 machine;

said computer being equipped with scnd/receive driver
commupications software enabling the transfer of the
scanning and printing signals between the compuier
and the facsimile machine.

13. The method of claim 12 including vsing scrial dala
rransmissions for both scanning and printing ihrough the
bi-directional direct conucetion via the passive link between
the facsimile machine and the personal compuler.

14. The method of claim 12 including using parallel data
transmissions for both scamning and printing through the
bi-directional direct connection via the passive link between
lhe lacsimile machine and the personal compuiter.

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

16. The method of cleim 12 using analog or digital serial,
parallel data transmissions, for both scanning and printing
through the bi-directional direct connection via the passive
link, between the facsimile machine and the personal com-
puter.

17. The method of claim 12 [urther comprising optically
recognizing the scanned data within the compuier and
converling the scanned data inlo character codes within the
computer, said computer being equipped with Optical Char-
acter Recognition Software.

18. A method of using a facsimile machine with a
compuler, one or both of which being connected 10 a
telephone line such that said facsimile machine operates as
a scanming and printing device for the computer when
isolated from the telephone line comprising the steps of:

(1) coupling the facsipule machine to the computer
through a bi-directional direct connecticn via a passive
link;

{b) generating a signal to simulate an off-hook condition
or conaecticn mode providing a direct path whereby
the facsimile machine is conditioned to fransmit or
receive signals through the bi-directional dircetion via
the passive link to the computer;

(c) gencrating 4 facsimile machine signal whereby the
compuler is conditioned to receive signals representing
data on a scanned document; and

(d) generaling a computer signal whereby the facsimile

machine is conditioned to receive signals representing :

data on a document to be primed;
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said computer being equipped with sendfreceive driver
communications soltware enabling the reception of
scanned image signals [rom the facsimile machine or
the sending of compuler data to the facsimile machine
for printing.

19, A method of using a facsimile machine with a
computer, one or both of which being connected 1 a
telephone line such thal said (aesimile machine operates as
a priniing device for the compuler when isolated from the
lelephone line, comprising the steps of:

(a) coupling ihe facsimile machinc to the computer
through a bi-directional direct connection via a passive
Nnk, which enables transfer of digital image signals in
both directions;

(b) generating a signal representative of a facsimile
machine communications signals, wherchy the com-
puier Js conditioned to Iransmil signals representing
data on a documenl lo be printed; and

(¢} generating a signal 1o simulaic an ofl-book condition
ar connection mode providing & direct path whereby
the facsimile machine is conditioned to receive signals
through the bi-directiopal dircct connection via the
passive link representing data from the compuler of a
document 1o 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 iclephone line, comprising the
steps of:

(2) configuring the facsimile machive to communicate
with the personal computer through a bi-directional
direct connection via a passive link between a digital
connector port on the facsimile machine and a digital
connector pori on the computer, with bolh the facsimile
machine and computer by-passing or isolated from said
at least onc public network telephone line;

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

(¢) coupling the digitai daia sigmals through the
bi-directional direct connection via the passive link
between lhe personal computer and the facsimile
machine;

said compuler being equipped with send/receive driver
communications software enabling the reception of
scanned image signals from the facsimile machine or
the sending of computer daia to the facsimile machine
for printing.

A-i0



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 16,894 811 Bl Page 1 of 2
APPLICATION NO, : 08/669056

DATED : May 17, 2803

INVENTOR(S) : Bruce Nachman

it is certified that error appears in the above-identified patent and that said Letters Patent is
hersby corrected as shown below:

Drawings

Figure 2j was resubmitted by hand to the examiner at the Interview of 4/14/04, however,
it was not incorporated into the issued patent. An additional copy is attached herewith as
4 of 4.

The Specification correction now requires:

Column 8, line 21, after “circuitry™ insert --76 receives the digital image and it is--

Claim 1, Column 9, line 19, change “a bi-directional connection™ to --a bi-directional
--direct-- connection—

Claim 18, Column 11, line 43, change “direction” to —direct connection—

Signed and Sealed this

Tenth Day of June, 2008

o WD)k

JON W. DUDAS
Director of the United States Patent and Trademark Office

A-20




UNITED STATES PATENT AND TRADEMARK OFFICE

PATENT NO.

APPLICATION NO. :
: May 17, 2003
; Bruce Nachman

DATED
INVENTOR(S)

6,894,811 B1

08/669056

CERTIFICATE OF CORRECTION

Page 2 of 2

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

In Drawings insert as Page 12 of 12

Standard
Fax Maching

PC Type Computer
intarface
Gt 1 Interna! of External
-1 Fax Modem
Automatic fons
Tele Cablo |idamcton & Swicking Fax Modam
Conteet Clrouttry
Rt
Tod Salen
fiett
T Cable
Co Tel 1 —{ coTel2
Fig. 2}

A-21




O

a2y EX PARTE REEXAMINATION CERTIFICATE (9159th)

United States Patent

Nachman et al.

(10) Number; US 6,894,811 Ci
5) Certificate Issued; Jul. 31, 2012

(54) INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE COUPLED TO A PCAS A
SCANNER OR PRINTER

{75) Inveniors: Bruce Nachman, deceased, late of
Wayne, PA (US): Marvin Nachman,
iegal representative, Villanova, PA (US)

{73} Assignee: Infinity Computer Products, Inc.,
Villanova, PA {US)

Reexamination Request:
Nao. 90/009,901, Apr. 19, 2011

Reexamination Certificate for:

Patent No.: 6,894,811
[ssued: May 17, 2005
Appl. No: 08/6692,056
Filed: Jun. 24, 1994

Certificate of Correction 1ssued Jun, 10, 2008.

Related U.S. Application Data

(63) Continuation-in-parl of application No. 08/226,278, filed on
Apr. 11, 1994, now Pal. No. 3,530,558,

(51} Int.ClL

HO4N 132 (2006.01)
HO4N 164 (2006.01)
(52) WS.CL . 358/442; 3587468, 358/474;
379/100.01
(58) Field of Classification Search ...........oo..... None

See application file for complete search history.

(56) References Cited

To view the complete listing of prior arl documents cited
during the proceeding for Reexamination Control Number
96/009,901, please refer to the USPTO’s public Patent
Application Information Retrieval {PAIR) system under the
Display References tab.

Primary Exeminer—Colin LaRose
(57) ARSTRACT

Apparatas for interfacing a conventional facsimile machine
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couples the PC modem and fiesimile machine either (e inde-
pendent telephone lines in a normal mode or to one another
in a scan/print mode. A manually operated switch assembly
is depressed for a brief'interval sullicient o activaie a ringing
circuitwhich converts DC power trom a small battery source
to a 20 Iz sine wave of 90 volt amplitude and applies the
sine wave signal to the PC to cause the PC or facsimile to
enter inlo » scan or print mode, respectively. The manually
aperable switch is then released to apply a constant current
to the facsimile machine to simulate an off-hock 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 {acsimile
transmission format or activate the PC to transmif a fax in
conventional facsimile transmission format to utilize the fac-
simile machine as a printer. The PC mav be equipped with a
suitable software program for converting non-graphic, i.e.
such as word-fype information into a binary brmat suitable
for vse in word processing applications and may store the
data in a memory for subsequent use. An automatic circuit
may be provided 1o iniliate 4 scanning or printing mode
responsive Lo receipl ol a2 unique number received from
either 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 IS HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heavy brackets [ ] appeated 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 BUEN
DETERMINED THATL:

Claims &, 6, 7, 2 and 18-20 are determined 1o 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 irunsmitied through a bi-directional direct con-
nection via a passive link between the facsimile machine and
the computer, comprising the steps of:

by-passing or isolating the facsimile machine and the

computer from the publc network telephone line;
coupling the facsimile machine to the computer;
conditioning the compuicr to receive digital facsimile sig-
nals representing data on a scanned document; and
conditioning the facsimile machine to transmit digital sig-
nals representing data on a scanned document te the
computer, said compuler being equipped with wnmiodi-

in

15

20

2

digital data through a bi-directional direct connection viz a
passive link between the facsimile machine and the
computer, each of the facsimile machine and personal com-
puter for commmnicating normally using at least one public
nerwork telephone line, comprising the steps oft
configuring the facsimile machine to communicate with
the personal computer using a digital connector port of
the facsimile machine and personal compulter, with
bath the facsimile machine and personal computer iso-
lated from said at least cne public network telephone
line;

arranging the facsiimile machine 1o be in a digital connec-

tion mode; and

using an wmnodified standard protocol for shifting the

personal computer to a connected mode for sending or
receiving digital signals through the bi-directional
direct connection via the passive link for scanning and
printing between the computer and the facsimile
machine, in a facsimile format, using the digital con-
nector port of the persenal compuler, said computer
being equipped with send/receive driver communica-
tions software enabling the transfer of the scanning and
printing signals between the computer and the facsimile
machine.

2. A method of using a facsimile machine as a scanner
and printer by transferring data signals through a
bi-direclional direct connection via a passive link between
the facsimile machine and the perscnal computer, each of the
facsimile machine and personal computer for communicat-

" ing using telephone types of circuits, said facsimile machine

fied standard protocol sendireceive driver communjica-

tions software enabling the reception of scanned image
signals from the facsimile machine, said transmitted
digital facsimile signals being received directly into the
computer throagh the bi-directional direct connection
via the passive link, thereafter, said computer process-
ing the received digital facsimile signals of the scanned
document as needed.

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

by-passing or isolating the facsimile machine and the

compuler from the public network telephone line;
covpling the facsimile to the computer;
conditioning the computer to reccive facsimile signals
representing data on a scanned document; and

conditioning the facsimile machine fo transmit signals
representing data on a scanned decument to the
computer, said computer being equipped with wnmodi-
fied standard protocol send/receive driver communica-
tions soflware enabling the reception ol scamied inage
signals from the facsimile machine, said transmitted
facsimile signals being received through the
bi-directional direct connection via the passive link to
the computer medem, thereafier, said computer pro-
cesging the received facsimile signals of the scanned
docuent as peeded.

7. A method of making & [acsimile machine operable as a
scanner and printer for a personal computer, by transferring

40

30

55

and computer being isclated from the public telephone
network. 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 facsimile
machine and computer from the public telephene net-
work;
() arranging the facsimile machine to be in a simulated
off-hook condition, or connection mode; and

(c) wsing an wunmodified standard protocol for shifting the
personal computer to an off-hook condition, or connec-
tion mode for sending or receiving signals in facsimile
formats through the bi-directional direct connection via
the passive link between the personal computer and the
facsimile machine;

said computer being cquipped with send/receive driver
communications soliware enabling the transfer of the
scanning and prinling signals between the computer
and the faesimile machine.

18. A method of using a facsimile machine with a
computer, one or both of which being connected 1o a tele-
phone line such that said facsimile machine operates as a
scatming 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 & passive
link;

(b) generating a signal to simulate an off-hook condition
or conneclion mode providing a direct path wherehy
the facsimile machine is conditioned {o transmit or
receive signals through the hi-directional direct connec-
lion via the passive link to the compter;

(c) generating a facsimile machine signal whereby the
computer is conditioned to receive signals representing
data on a scanncd document; and
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(d) generating a computer signal whereby the facsimile
machine is conditioned to recelve signals representing
data on a docwment to be printed;

said compuier being equipped with unmodified standard
protocol sendfreceive driver commnications software
cnabling the reception of scanned image signals from
the facsimile macline or the sending of compuier data
to the facsimile machine for printing,

19. A method of vsing a facsimile machine with a

computer, one or both of which being connected 1o 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 of:

(a) coupling the facsimile machine to the computer
through o bi-directional direct connection via a passive
link. which enables transier of digital image signals in
hoth directions;

(b) generating a signal represcntative of a facsimile
machine communications sighals, wherely the com-
puter is conditioned to transmit signals representing
data on a document to be printed; and

{c) generaling a signal to simulate an off-hook condition
or connection mode providing a direct path whereby
the facsimile machine is conditioned to recejve signals
through the bi-directional direct connection via the pus-
sive Jink representing data from the computer of a
document to be printed, wherein the computer is
equipped with unmodified standard protocol send/
receive driver communication software.

4

20, A method of making a facsimile machine operable as a

scanner and prinier for a computer. each of the facsimile
machine and computer for communicating nermaily using at
least one public netwark telephone line, comprising the steps
3
" oft

25
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(a) configuring the facsimile machine to communicate
with the personsl computer through a bi-directional
direct connection via a passive link between a digital
connector port on the facsimile machine and a digital
cennector porl on the computer, with both the facsimile
machice and computer by-passing or isolated from said
at least one public network telephone line;

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

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

said computer being equipped with wnmodified standard
profocol sendfreceive 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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1
INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE MACHINE COUPLED TO A PC
AS A SCANNER OR PRINTER

This application is a divisional of the continuation-in-peart
application Ser. No. 08/669.056, filed Jun. 24, 1996 now 115,
Pat. No. 6,894,811, which is a centinuation-in-part of appli-
cation Ser, No, 08/226,278, filed Apr. 11, 1994, which issued
as U.S. Pat. No. 5,530,558, These applications are incorpo-
rated herein by reference.

The fcllowing represents a true and accurate copy of con-
tinuation-in-part application Ser. No. 08/669,056, except for
the addition of the new claims.

The ctaims herein incorporate matier subject to a restric-
tion requirement in the CIP application Ser. No. 08/669,056.

FIELD OF THE INVENTION

The present invention relates 1o inler facing a facsimile with
a PC and more particularly 1o an interface circuit of highty
simplified design and including a novel ringing circuit
capable of generating a sign wave of a given amplitude and
frequency from a small. portable DC batlery 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

modem in a standard facsimile thrmat to a remote facsimile -

which receives the transmilted data by a modem and converts
the {ransmitted data into a form for printing a document which
is a replica of the document scanned by the transimitting
facsimile. '

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

It has been recognized that conventional facsimile
machines may be utilized as scanaers: or printers for PCs.
However, the mterface devices presently available are both
complicated and expensive and typically require a micropro-
cessor which Turther tends fo increase both cost and circuit
complexity.

OBJECT OF THE INVENTION

Ttis, therefore, a principal object of the presentinventionto

provide a circvit for interfacing & PC and z facsimile 1o ensble 50

the facsimile 1o be ulilized as a scanner or a printer for a PC
and to acconiphish all of the objectives ofa scanner ora printer
in a simple straightforward manger through the use of a
circuit of highly simplified design and low cost.

BRIEF DESCRIPTION OF THII INVENTION

The present invention achieves all ol the zbove us 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 modems from the telephone
lines and coupling these modems to one ancther when placed
in a scanning/printing mode.

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

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

‘The ring generating circuit responsive to pressing of the
operating button generates a transiit request signal by con-
verting the low voltage from a DC source into a 20 cycle sine
wave 0 90 volt amplitode through the employiment of a pulse
generating circuit coupled to phase delay means and applying
phase delayed and undelayed pulses to a transistorized
switching circudt for selectively applying positive DC voltage
to opposing inputs of a step-up transformer which applies a
boosted sinusoidal ring signal to the PC modem, the ring
generating circuil generating a ringing sianal of the appropr-
ate amplitude and frequency in s highly simplified and inex-
pensive manner. Since operation of the ringing circuit is com-
pleted in less than two seconds, a battery, if used, will have an
extremely long operating life. Alternatively, if'a 9V DC power
source is used the hattery is not required at all.

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

BRIEF DESCRIPTION OF THE FIGURES

‘The above, as well s olher objects ol the present invention,
will become apparent upon reading the accompanying
description and drawings in which:

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

F1G. 1ais a flow diagram of the cirenitry of FIG. 1 cmploy-
ing the microprocessor-hased tone detecting cireuft of FIG. 1.

IS, 2a- 2/ show simplified block diagrams of various
system arrangements employing the cirenitry of the present
invention.

DETAILLD DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS THEREOF

FIG. 1 shows an interface circuit 10 embodying the prin-
ciples of the present invention and being comprised of a
switch assembly SW2 which is a four-pole double-throw
switch having four movable switch arms SW2-2, SW2-5,
SW2-8, and SW2-11, 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, SW2-5,5W2-8 and SW2-11
are all ganged o operate in unison as shown by common
operating button B2 conpled 1o the switch arms through a
linkage arm LA2 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 arms SW2-2
and SW2-5 gelectively coupling a medem of a PC {not shown
(or purposes of simplicity) fo ecither & first telephone line #1
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through jumper JP3 or directly to a local facsimile machine
(not shawn 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 Jocul facsimile machine
through jumper JP2 fo either a separate telephone fine #2
(through jumper JP4) or to the modem of the PC.

A double-pole single-throw switch SW3 is provided to
couple either the local facsimile machine or the PC modem to
a single telephone finc or alternatively, disconnects the PC
modem and facsimile machine from the common telephone
line. For example, in applications where both the local fac-
simile and the PC each have an independent, dedicated tele-
phone line, switch SW3 remains open. In applications where
only a single 1elephone line is provided, both PC and (he 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 three movable switch arms SW1-1, SW1-4 and
SW1-7, each movable switch arm cooperating with a pair of
stationary switch arms.

Movable switch anm $W1-1 selectively couples the output
terminal of the pair of sccondary windings W2 ol a step-up
transfonmer TR either to stationary terminal SW1-2, which
isolales the output of the transformer TR1 [rom the operating
circuitry, or stationary contact SW1-3 which couples the sec-
ondary winding W2 of transformer TR1 through movable
switch arm SW1-7 and staticnary contact SW1-9 simulta-
neously to slationary contacts SW2-6 and SW2-12 of {our-
pole double-throw switch SW2 for simultancous connectien
to the PC modem and the Incal 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 valt {9V) DC seurce (through jumper J5} to either sta-
tionary switch arm SW1-5 for coupling nine volt (3V) DC to
a current generator circuit 12 or alternatively coupling nine
volt (9V) DC 1o staticnary terminal SW1-6 which in turn
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 QF and Q6, diode D2 and LED-type
diede [33 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 fally described hereinbelow.
Resistor R2 serves as a current {imiting resistor, LED D3
lights to denote operation of the constant current generator.

Ring generator circuit 14, which is ufilized to generate a 20
Hz sine wave of a 90 volt amplitude, comprises a 555-type
timing circuit 16 which, when activated by a nine volt DC
input, applied to timer 16 through terminal VOC and resistor
R13, provides @ pulse train of equal width, positive-going
pulses at a puise rate of approximately 20 Hz at its output 164.

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

neously applied 1o the input of inverter U1A whose outpulis ¢

simultanecusly coupled (o the base electrodes of transisters
2 and (04, through resistor R6 and through inverter U1B and
resisior R9.

The pulse train, as was sel [orth hereinabove, is simmita-
neously coupled fo the T input of a one-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 T2A provides a phase delayed pulse which is
coupled through the outpat of inverter U1E simultaneously to
the base of transistor Q5 through resistor R8 and to the base of
transistor Q3 through inverter U1F and resistor R7. Transis-
tors (02-Q5 and resistors R6-RY, together with resistor RIO,
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form a full bridge switching circuit which is powered by the
nine voli (9%) DC source appiied to the terminal VOC 1o
pravide drive current sufficient to drive transformer TR1,
comprised of a pair of primary windings W1 and a pair of
secondary windings W2, to generate a sine wave outpul, The
pair of primary windings W1 and secondary windings W2 are
coupled in parailel and the windings are arranged to provide
a step-up transforer to magnify the input voltage preferably
by ten to one {10:1), generating the desired cutput voliage

o which. in the present application, is a 20 Hz output of 90 volt

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 differ-
ent component values for the passive elements. The compo-

5 nent vatues chosen in the present invenlion have been selected

to generate a signal which reproduces a standard bell ring
signal employed in a conventional transmission between
remaote facsimile machines. The brancheireuits BC1 and BC2
of the bridge circuil arc alternately rendered conductive 1o

20 alternately apply a positive voltage to opposing inputs of the

input windings W1 for generating a sine wave from the posi-
tive-going pulses produced by timer cirenit 26. 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, double-throw
switch SW1 described hereinabove.

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

Assuming that the local facstimile is desired to be operated
in conibination with the PC and to function as a scanner, the
switch SW2 is moved from thie normal position, in which the
movable switch arms are shown in solid line fashion, to the
dotted line position simultaneously disconnscting the PC
modem and the Jocal facsimile from the telephone lines and
directly connecting the PC receive line, PCR1 to ground and
the PC transmit line PCT1 directly to stationary contact SW1-
9. The local facsimile transmit line. FXT2 is directly con-
nected to ground and the facsimile receive line FXR2 is
connected in common with line PCT1 1o statjonary contact
SW1-9 of switch SW1. Switch SW3 may be eitherinthe open
or the elosed position when switch SW2 is moved to the scan
maode.

Switch SW1 is operated by pressing button BI which is
ganged o the movable switch arms SWI-1, SWl-fand
SW1-7 by a common linkage arm represented schematically
by dotled line I.A1. A biasing member or spring SWPI nor-
mally biases the movable switch arms to the solid line posi-
tion shown in Figure. By depressing switch button 31, the
switch arms SW1-1, SW1-4 and SW1-7 are simultanecvsly
moved (o the dotled line positions shown in F1G. 1. Button B1
is maintained in the depressed-position for a period prefer-
ably between one and two seconds. In the dotted Line posi-
tion, the nine volt (§V) DC source is coupled through switch
arm SW1-4 and stationary terminal SW1-6 {o the VOC ter-
minals of ring generator circuit 14, producing a 20 Hz sine
wave of 90 volt amplitude and a current of 15 1mils at 1he
secondary windings W2, whichis applied to the PC line PCT1
{brough SW-1, SWI-3, SW1-7, 8W1-9, 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 lype of computer (including but not limited to an
Apple Macintosh, IBM PC, PCAT or PCXT} s provided with
either an infernal or external group III facsimile interface
board, and shitis fo a receive mode for receiving what appears
10 the PC t© be a facsimile transmission from a “remote”
facsimile machine.
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After holding the button B1 depressed for a time which
need not exceed approximately two seconds, butlon Bl is
released causing the nine volt (9V) DC source to be coupled
1o input 12a of cwrrent generator circuit 12, which circuit
applies (he constant current lo the facsimile receive line
FXR2 1o creale what appears [o the facsimile machine to bean
off-hook condition. Simultanecusly therewith, LEIZ 13
lights indicating that the current generator circarit is presently
in operation.

The iocal facsimile machine recognizes the constant cur-
reat as representative of an off-hook coadition preparing the
local facsimile machine Tor transmission.

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

The lacsimile machine may be eilher a group L group 11, or
group 111 machine, aithough optimum document resclution
can be obiained through the vse of a group [I facsimile
machine,

The conventional PC can store the transmitted data in its
mremmery as a “picture” the resolution of the picture being 200
by 100 pixels for old facsimile machines, 200 by 200 pixels
for standard fecsimile machines and 400 by 400 pixels for
new facsimile machines. Alternatively, a conventional OCR
software package such ag, for example, 2 CAERE OCR pro-
gramm available from Bitsoftware may be employed. Many

allernative QCR soltware packages may be ulihized w converl 3

the “*picture™ 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 facsinije machine operates as a pringer is
as follows:

The ring generating circuit is not required to e 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 bias switch may be
climinated.

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

Switch 8W1 is operated to power the currenl generator
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 switch {not shown for purposes of

simplicity) tc enter info a standard protocol with the facsimile 5

machine and thereafter to transmit information in standard
Facsimile machine format. The facsimile machine senses that
it is communicating with. a remote facsimile machine and
creates a document in accordance with the data received from
the PC in “pixel” fomm. The PC may be provided with a
slandard program heving a print mode in which the facsimile
machine is identified in the printing routine as the specific
culpul device being wtilized during such a print mode. Upon
completion of printing mode, swilch SW2 may be returned to
the solid line position decoupling the PC from the facsimile
machine and recoupling the PC and facsimile modemns to their
associated telephone lines.

FIGS. 24-2k show various arrangements in which the
present invention may be utilized.

Noting, forexample, FIG. 2a, the cirenitry 19 ofthe present
mvention is coupled between a standard facsimile machine
30, a PC-type computer 40 having a facsimile modem cir-
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cuitry 41 and central office telephone lines 50 and 51. In the
arcangement shown in FIG. 2, the facsimile modem circuitry
may be either internal or external to the PC-type conmputer 40.

TIG. 2b shows another alternative emboediment in which
the circuitry of the presenl invenlion is incorporated o the
PC-type computer and may be arranged on its own printed
wiring board or on a printed wiring heard which is common to
the circuitry 10 of the present invention and the facsimile
modem circuitry 41, The arrangement of IF1G. 26 1s otherwise
the same as that shown in FIG, 2a. The circuit 10 showa in
FIG. 2515 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 cone additional tele-
phone cable is provided, the standard facsimile machine 40
and the internal facsimile modem 41 may share that cable.

FIG. 2c shows another alternative arrangement in which
the cirenitry 10 of the present invention Is integrated into the
standard facsimile machine 30. The operation of the arrange-
menl ol FIG. 2¢ is otherwise simitar lo those shown in FIGS,
2a and 2b.

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

The circnitry 10 of the present invention may alternatively
be placed upen a printed circuit card of approximetely a credil
card size [or insertion iz a bus slol provided in present-day
PCs enabling the circuit on the printed cirenit card, inserted
into a slot provided along the exterior of the PC, to be coupled
to a PCMCIA bos 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 s coupled to external facsimile modem
circuitry 41, for example, through an R3-232 cable. The
facsimile machie inferfaces to the external facsimile modem
41 through circuitry 10 by way of an RJ-11 telephone cable.

o When in the normal mode of operation, circuitry 10 interfaces

central office telephone lines 56 and 31 through the RI-11
telephone cables, as shown. Cable 50 may be employed for
standard facsimile machine telephone communications while
telephone line 51 is used tor the external facsimile modem
circuitry. I only one central office telephune line is available,
line 50 may be shared in the manner previously described.
FIG. 2/ shows an arrangement jn which interface circuit 14
is interna} to the facsimile machine. PC-type computer 40 is
coupled to the facsimile modem circuitry 41 and interface
circuit 10 through an RS$-232 cable. When in the normal mode
of operation, circuitry 10 inferfaces the central office tele-
phone lines 50 and 51 through RI-11 telephone cables. as
shown. Cable 50 may be employed for standard facsimile
machine telephone communications while telephone line 51

5 is used for the external facsimile modem circuitry. IT only one

centra olfice 1elephone line is available, line 50, {or example,
may be shared in the manner previcusly described, The
arrangement of TIG. 2/'is used with PC’s which do not have
a fax modem installed. When inler[ace 10 is installed internal
o the facsimile, the fax modem of the fax machine incorpo-
rates many of the functions of circuit 10, through integration
of (he already existing circuilry components of the fax
modem.

‘The present invention may be employved with telephone
systems having digital signal processing. FIG. 2/, which is
similar to FIG. 2f, and which shows like circuits designated
with like numerals, further includes an interface 64 for digital

B-18



US 7,489,423 B2

7

signal processing. The send and receive options required for
scanning and printing are provided by interface 60, which
may, for example, be a chip setsuch as PEB 2091 N-V4.4 and
[IPT3 2186 N-V 4.4, manufactured by Siemens. Any other chip
sethaving similar operating characteristics may be employed.
As other digital signal formats come inte use, such as ADSL
(Asymmetric Digital Subscriber Line) HDSL. (High Bit Rate
Digital Subscriber Line), or the like, a chip set for handling
such formats may be substituted for interface 66.

As shown In FIG. 27, a RAM and/or Fixed Disk 70 may be
incorporated into the interface 10, integrated with a fax
modem 30 loallow lor 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 sloruge Teature is particularly desir-
able for the fax machine or fax modem when they are in
normal fax send or receive modes.

Optionally, the dala slorage feature is desirable for (ield
application usage where information may be downloaded
from a PC and stored in interface 10 for later transfer 1o a
facsimile machine or a PC, Storage would be retained in this
inslance by battery baclap incorporated in the RAM memory
70, Batiery backup is not necessary for fixed disk storage.

FIG. 2/ shows an arrangement for automated scanning and
primiing lunctions between a fax modem and a fax machine.

As represented in FIGS, 24-2f, in order to activale an avlo-
mated process for scanning or printing, the ring circuit 4 (FIG.
1}interfaces with the Tip and Ring feamires of the fax modem
or fax machine, This is dependent on keying in a code un the

[ax keypad, such as ## or #* or any other predetermined code 3

in order to respectively identify the scanning and prinding
functions. lnterface 10 detects the tones generated by the
inserted code (at the tone receiver 25 and generates a ring
signal. The ring signal is detected and interpreted by the ring
detect circuit-of the fax modem or the tax machine. The fax
modem or fax machine then generates receive signals or tones
which indicate a connection. The fax modem or fax machine
comnences the scanning of the fax image or point cycle.

By depressing a predetermined code such as 3 on the fax
machine key pad, the tone detector circuit 25 interprets this
code, enabling a coptrol citcuit 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 terizinal lines. Relay 27, then connects 9V to the ring
generator cirewit 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 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 tonc
signal from the fux modem. The tone detector ejreuil in the
interface 10 inferprets his code, enabling a control circuit 1o
activate first (26} and second (27) relay means. Relay 26
disconnects the fax machine and the fax modem {connected to
the PC} from the Central 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 10 be generated 1o the fux machine. The fax machine
answers and stans the printing process from the PC fax
moderm.

The switch version does not require the ## or #* or any
other code. bul activates the avtomated scanning/printing by
pressing the ringer bulton 32,

‘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 circuit 75 of the fuc-
simile 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 rransmitted through the RS
232 sending interconnect pott, the signal is then received by
an RS232 connector at the PC. The aforementioned proce-
dure utilizes imused signal lines which are available on most
maodem chips such as the Rockwell chip series.

A send and receive driver software Package then imple-
ments the following action. The receive driver sofiware
accepts the digital image for storage or processing as appro-
priate. This send/receive driver commumications scliware
package also has the ability to send a digital image to the
[ucsimile machine for printing purposes. The [facsimile
machine’s control/modem circuitry 76 receives the digital
image data and it’s then-processed by the print driver 77 for
printing. This linkage method for scanning and printing uti-
lizing a fax machine is particularly useful for a compuier
without a fax modem. Any available send/receive comnmni-
cations software package is acceptable.

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

Far the automated operaticn, the circuitry 10 of FIG. 1 is
provided with device 25 which ncludes an automatic fone
detector circuit for receiving a unique number dialed by either
the facsimile machine or the PC modem. Upon recognition of
the naique sumber, as set forth above or by generation using
other techniques, the tone receiver 25 operates a driver circuit
26 for operating switch SW2 to deccuple the PCI and the
facsimile machine trom their associated telephone lines and
for connecting the PC to the facsimile machine. Driver cirenit
26 may be a relay or its equivalent for operating an armature
(not shown) to move the switch arms between their two oper-
aling states. Driver unit 27 which likewise may be a relay or
its equivalent, operates the switch SW1 to the position ener-
gizing the ringing circuit 14. A timer is set and when two
seconds elapses, umit 27 is deenergized causing the ofi~hook
signal to be generaled 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 fow
diagram of the aforementioned operation is shown in FIG. 1a.

Thecircuilry of the present invention is highly simplified in
design and provides effective communication between the PC
and local facsimile macline epabling the local facsimile
machine to provide the dual functions of operating indepen-
dently for transmission or recoption to remote facsimile
machines as well as functioning as a scanner or printer with a
local PC. The circuitry of the present invention provides all
the necessary sigoal cunditions which lead the PC and local
facsimile machine to believe that they are communicating
with one another over a lelephone line. The facsimile
machine, although operating in its normal fashion, functions
very effectively as a scanner or printer as and when needed
and provides a scanning or printing capability at a mere
fraction of the cost of conventicnal scanners or printers.

Simple switching of 3W2 retumns 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
application through the employment of an inexpensive, low
voltage, DC battery or SV power source and, through the
operation ol two swilches incorporated in the novel interface
circuitry of the present invention, followed by cperation of
the fagsimile start switch, provides an interface circuit which

5 is extremely sasy to use and which eliminates the need for

more complicated and expensive microprocessor-based
devices.
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A latitude of modification, change and subsiitution is
intended in the {oregoing disclosure, and ju some instances,
sone features of the mvention will be employed witheut a
corresponding use of other features, Accordingly, itis appro-
priate that the appended claims be construed hroadly andina
manner consistent with the spirit and scope of the invention
herein described.

What is claimed is:

1. A methed of transferring digital image data signals
between a compuler equipped with send/receive driver com-
munications software and a facsimile machine to causc said
facsimile machine to operate as a printing device, comprising
the steps of:

{a)coupling the facsimile machine to the computer throngh

a bi-directional direct connection via a passive link:

{b) conditioning the facsimile machine to receive print

image datz from the compulter;

(¢} conditioning the computer for initiating transmission of

print image digital data 1o said facsimile machine of a
documenl 10 be printed by said fkesimile machine;

{d) upon uclivating the send driver conmunications sofl-
ware of the computer the prinf image digital data from
the computer is transferred withoud interruption threugh
a receiving port of the facsimile machine, whereby the
print image digital signals of the computer are processed
by the facsimile machine into signals for printing.

2. A method of connecting the scan or print apparatos of a
facsimile machipe configuration to a computer, in order to
support image data lransmissions for scanning or printing
between Lhe facsimile machine and the computer, comprising
the steps oft

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

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

=

[

30

10

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

3. The method of claim 2. including transferring scriaf or
paraiiel digital signals of scan or print data images between
said facsimile machine and said computer as needed.

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

5. The method of claim 2 firther comprising optically
recognizing the scanned data within the computer and eon-
verting the scanned data inlo character cedes within the com-
puter, said computer being equipped with Optical Character
Recognition Software.

6. A method of using a facsimile machine operably linked
1o a computer to print iransmitled digital image data received
Fom @ computer by the facsimile machine, or scan digital
mmage data tansmitted from the facsimile machine to the
computer throngh a bi-directional direct connection via a
passive link, the method comprising:

{a) providing the bi-dircctional direct conneclion via a
passive link for transfer of digital image data represen-
tative of iImages between the computer and the facsimile
machine;

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

() transmitting the digital image data from the computerto
the facsimile machine for printing, or transmitting
scanned digital image data from the facsimile machine
0 the compuier, over the bi-directional direct connec-
ton via the passive link in accordance with an instruc-
tion,
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(57 ABSTRACT

Apparatus for interfacing a conventional facsimile machine
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scanner or printer. A first switch assembly selectively
couples the PC modem and facsimile machine either to inde-
pendent telephone lines in a normal mode or (o one another
i a scan/print mode. A manually operated switch assembly
is depressed for a brief interval sufficient to activate a ringing
circuil which converts DC power from a small batlery source
to a 20 Hz sine wave ol 90 volt amplitude and applies the
sine wave signal to the PC to cause the PC or facsimile 1o
enter into a scan or print mode, respectively. The manvally
aperable switch is then released 1o apply a constant current
o 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
tramsmission format or activate the PC to transmit a fax in
conventional facsimile transmission format to utilize the fac-
simile machinc as a printer. The PC may be equipped with a
snitable software program for converting non-graphic, i.e.
such as word-type information inte a binary format sujtable
fer use in word processing applications and may siore the
data in a memory for subsequent use. An automatic cireuit
may be provided to initiate a scanning or printing mode
responsive to receipt of 2 unique number received from
cither the facsimile machine or the PC, thus climinating the
need for switches.
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EX PARTE
REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heavy brackets [ ] appeared in the
patent, but has been deleted and is ne longer a part of the
patent; matter printed in italics indicates additions made
to the patent.

AS A RESULT OF REEXAMINATION. I HAS BEEN
DETERMINED THAT:

Claims 1, 2, & are determined fo be patcnfable as
amended.

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

1. A method of {ransferring digital image duta signals
between a computer equipped with geweric send/receive
driver communications sofiware and a facsimile machine to
canse said fhcsimile machine to operate as a printing device,
comprising the steps of:

(a) coupling the facsimile machine 1o the computer
through a bi-directional direct connection via a passive
link:

(b} conditioning the lacsimile 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 to be priated by said facsimile machine;

{d) upon activating the gereric send driver comnnica-
tions soliware of the computer 1he print image digital
data from the compuler is transferred without interrup-
tion through a receiving port of the facsimile machine,
whereby the print image digital signals 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
faosimile mackine configuration to a compuier, in order to
support image data wansmissions for scanning or printing
berween the facsimile machine and the computer, compris-
ing the steps of:

coupling the facsimile machine Lo the computer through a
bi-divectional direct copnection via a passive link
between the facsimile machine and the computer; con-
ditioning a scan or print mode for the facsimile and the
computer, as needed;

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

said computer being equipped with gereric sendfreceive
driver commupications software enabling the sending
of image data to the facsimile machine for printing or
receiving of the scanned facsimile machinc image data
by the computer for usc as needed.

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

(a) providing the bi-directional dircet conncction via a
passive link for transfer of digital image data represen-
talive of images between the computer and the [ac-
simile machine;

(k) activating a print or scan mode on the computer and
facsimile machine, said computer or facsiinile machine
being equipped with gereric send and receive driver
communications sefisvare enabling the transfer of the
digilal image data between the computer and the fac-
simile machine; and

() transmitting the digital image data from the computer
ta the tacsimile mackine for printing, or transmitting
scanned digital image data from the [ucsimile machine
o the compuler, over the bi-directional direct connee-
tion via the passive link in accordance with an instroc-
tion.
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INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE MACHINE TOA PCAS A
SCANNER OR PRINTER

This application is a Continuation of application Ser. No.
11/084,297 filed Mar. 19, 2005, now U.S, Pat. No. 7,489,423,
which is a Divisional of Continvation-in-Part application Ser.
No. 08/669,056, filed Jun. 24, 1996, which issued as U.S. Pat.
No. 6,894,811, whichis a Continnation-in-Part of application
Ser. No. 08/226,278, {iled Apr. 11, 1994, which issued as U.S.
Pat. No. 5,530,558,

The following represents a true and accurate copy of appli-
cation Ser. No. 11/084,297,

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

F1ELD GF 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 s novel ringing circuit
capable of generating » sign wave of a given amplitude and
trequency from a small, portable DC battery or §V DC power
supply.

BACKGROUND OF THE INVENTION

As is well known in the art, a conventional facsimile scans
documents and transinits the scanned informarion through a
modem in a standard fecsimile format 1o a remote facsimile
which receives the transmitted dala by 2 modem and converts
thetransmitted data into a form for printing & document which
is a replica of the document scanned by the transmitting
(acsimile. Scanning and printing devices especially adapted
for use with PCs (i.e. personal computers) are relatively
expensive devices typically costing many hundreds of dollars
1o as much as several thousands of dollars (or applications
requiring characler recognition capabilities.

It has been recognized that couventional facsimile
machines may be uvtilized as scanners or printers for PCs.
However, the inlerface devices presently available are both
complicated and expensive and typically require a micropro-
cessor which forther tends to increase both cest and circuit
complexity.

OBIECT OF THH INVENTION

1t s, therefore, a principal ebject ol the present invention to
provide a cireuit for interfacing a PC and a facsimile to enable
the facsimile 1o be utilized as a scanner or a prioter for a 'C
and to accomplish all of the objectives of a scanner or a printer

in a simple straightforward manncr through the use of a 3

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

“The present invention achieves all ot the above as well as
other objectives through apparatus which is characterized by
comprising first switch meuns capable of selectively coupling
a PC modem and & facsimile modem 1o independent tele-
phone lines when in a pon-scanning/printing mode and for
decoupling the PC and tacsimile modems from the telephone
{ines and coupling these modems (o 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 appropriate
amplitude and frequency and applies this ringing cirevit to the
PC modem, when used as a scanner or to the facsimile when
being used as a printer, cavsing the PC or facsimile machine
te respond fo the simulated transimit request,

Release of the circuitry operating bution causes the inter-
face circuitry to apply an off-hook condition to the facsimile.
Document scanning or printing is initiated by pressing the
facsimile start button or the start button provided as partofthe
PC or by a program step iniegrated into the PC as part of a
print mode (selecting the facsimile as the output device for
prinling). Transmitted data may be directly stored in a PC
memory. Documents incorporating alphanumeric data may
be converted by a sofiware program incorporated into the PC.

The ring generating circult responsive to pressing of the
operating button genersles a transmil 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

Y generating circuit coupled o phase delay means and applying

phasc delayed and undelayed pulses to a transistorized
switching circuit for selectively applying positive DC voltage
o opposing inputs of a step-up transformer which applies a
boosted sinusoidal ring signal to the PC modem, the ring

3 penerating circuit generating a ringing signal of the appropri-

ate amplitude and frequency in a highly simplified and inex-
pensive manner. Since operation of the ringing circuit is com-
pleted in less than two seconds, a battery, if used, will have an
extremely long operating life. Alternatively, ifa 9V DC power
source is used the batiery is not required at all.

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

BRIEF DESCRIPTION OF THE FIGURES

The above, as well as other ohjects ofthe present invention,
wiil become apparent upon reading the accompanying
description and drawings in whicl:

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

FIG. 1zis aflow dlagram of the circuitry of FIG. 1 employ-
ing the microprocessot-based tone detecting circuit of FIG. 1.7

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

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED PMBODIMENTS THEREQF

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

Movable switch arms SW2-2, SW2-5, SW2-Band SW2-11
are all ganged to operate in unison as shown by common
operating bulton B2 coupled o the switch arms through a
linkage arm 1.A2 shown in schematic [ashion as a dolted line,
‘I'he switch is desigred so that the switch srms are retained in

5 the positions to which they are moved.

The switch arms are arranged in pairs, switch arms SW2-2
and 8W2-5 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 to a local facsimile machine
{not shown for purposes of simplicity) through a jumper
terminal JP2,

In a similar fashion, a pair of switch arns SW2-8 and
SW2-11 sciectively couple the local facsimile machine
through jumper TP2 to either a separate telephone tine #2
{through jumper JP4) or to the modem of the PC.

A double-pole single-throw switch SW3 is provided o
couple either the local facsimile machine or the PC modem to
a single telephone line or alternatively, disconnects the PC
modem and facsimile machine from the common {elephone
line. For example, in applications where both the local fac-
sunile and the PC each have an independent, dedicated tele-
phone line, switch SW3 reinains open. In applications where
only a single telephone line is provided, both PC and the local
facsimile may share the single telephone line by gaining
access thereto in a staggered manner.

Switch 3W1 which is a three-pole, doubie-throw switch.
comprises three movable switch arms SW1-1, SW1-4 and
SW1-7, each movable switch arm cooperating with a pair of
stationary switch arms.

Movable swilch arm SW1-1 selectively conples the onlput
terminal of the pair of secondary windings W2 of a step-up
trans{ormer TR1 either 1o stationary terminal SW1-2, which
isonlates the cutput of the transformer TR1 from the operating
circnitry, or stationary contact SW1-3 which couples the sec-
ondary winding W2 of transformer TR1 through movable
switch arm SW1-7 and stationary contact SW1-2 simulta-

neously 1o stationary contacts SW2-6 and SW2-12 of four- >

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

Movable switch arm SW1i-4 selectively couples a small
nine volt (V) C source {through jumper J5) to either sta-
tomary switch arm SW1-5 for coupling nine volt (9%) DC to
a current generator circuit 12 or alternatively coupling nine
volt (9V) T to stationary terminal SW1-6 which in turn
provides DC power to the nine volt {(9V) ring generator circuit
arranged within the dotled 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 whick are connected in the manner shown to pro-
vide a constant current which simmulates 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 eurrent generator.

Ring generator circuit 14, which is utilized 1o generate a 20
Hz sine wave of a 90 volt amplitude, comprises a 555-type
timing circuil 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 164,

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

neously applied to the input of inverter ULA whose output is
simultancously coupled to the base electrodes of transistors
Q2 and 4, through resistor R6 and through inverter U1B and
resistor R9.

The pulse train, as was set forth hereinabove, is simulta-
neously coupled to the ~T input of a one-shot multivibrator
operaling us a phase delay circuit and whose Q output is
coupled to the input ol inverter U1E, The Q output ofone-shot
multivibrator UJ2A provides a phase delayed pulse which is
coupled through the autput of inverter ULE sinmultanecusty to
the base of transistor Q5 through resistor RBand to the base of
transistor Q3 through inverter TITF and resistor R7. Transis-
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tors Q2-Q3 and resistors R6-R9, together with resistor R10,
form a full bridge switching circnit which is powered by the
nine volt (9%} DC source applied to the terminal VCC w0
provide drive curremt suflicient to drive transformer TR1,
comprised of & pair of primary windings W1 and a pair of
secondary windings W2, fo generate a sine wave ouiput. The
pair of primary windings W1 and sccondary windings W2 arc
coupled in paralle] and the windings are arranged to provide
aslep-up transformer o magnify the input voltage preferably
by ien to une (10:1), generating the desired oulput vollage
which, in the present application, 15 a 20 Hz output of 90 volt
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 differ-
ent component values tor the passive elements. The compo-
nentvalues chosen in the present invention have been selected
to generate a signal which reproduces a standard bell ring
signal emploved in a conventional transmission between
remote facsimile machines. The hranch circoits BC1 and BC2
of the bridge circuit are altemately rendered conductive (o
allernately apply a positive volfage 10 opposing inpuis ol the
input windings W1 for generating a sine wave {rom the posi-
tive-going pulses produced by timer circuit 16, The two input
windings W1 are coupled in parallel as are the output wind-
ings W2.

‘The beil ring signal is selectively supplied through mov-
able switch arm SWi1-1 of the three-pole, double-throw
swilch SW1 described hereinabove.

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

Assuming that the local facsimile is desired 1o be operated
in combination with the PC and to function as a scanner, the
switch SW2 is moved from the nonnal position, in which the
movable switch arms are shown in solid line fashion, to the
dotted line position simultaneously disconnecting the PC
modem and the local facsimile from the telephone lines and
directly connecting the PC receive line, PCR1 to ground and

p the PC transmitline PC11 directly to stationary contact SW1-

9. The local facsimile transmit line FXT2 is directly con-
nected to ground and the facsimile receive line ¥XR2 is
connected in common with line PCT1 to stationary contact
SW1-% of switch SW1. Switch SW3 may be eitherinthe open
or the closed position when switch SW2 is moved to the scan
mode.

Switch SW1 is operated by pressing button 131 which is
ganged to the movable switch arms SW1-1, SW1-4 and
SW1-7 by a conunon linkage arm represenied schematically

0 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 B1, the
switch anms SW1-1, SW1-4 and SW1-7 are simultanecusly
moved to the dotted line positions shown in FIG. 1. Button 81
15 meintained in the depressed position for a period preferably
between one and two seconds. In the dotted line position, the
nine volt (9V) DC source is coupled through switch arm
SW1-4 and statiopary lerminal SW1-6 to the VCC terminals
ofring generator circuit 14, producing a 20 Hz.sine wave o[ 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”
tacsimile to transmit data thereto. The PC, which may be any
type of computer (including but not hmited to an Apple
Maciniosh, IBM PC, PCAT or PCXT)is provided with either
an internal or external group IJ1 facsimile interface board, and

C-16
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shifts to a receive mode for receiving, what appears to the PC
to be a facsimile fransmission [rom a “remole” facsimile
machine,

Adter holding the button B1 depressed for a time which
need not exceed approximately two seconds, bulton Bl is
released causing the nine voit (9V) DC source to be coupled
to input 12« of current generator circuit 12, which circuit
applies the constant current to the facsimile receive line
FXR2 (o creale what appears to the facsimile machine to bean
off-hook condition. Simultancously therewith, LED D3
lights indicating that the current generator circuit is presently
in operalion.

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

Thereafter, the conventional start button of the facsimile
machine (not shown for purposes of simplicity) is pressed to
start communication of the data scanned by the local fac-
similc 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 either a group I, group II, or
group TIT mackine, although optinum decument resolution
cun be obtained through the vse of a group III facsimile
machine.

The cenventional PC can store the transmitted data in its
memory as a “picture” the resolution of the picture being 200
by 100 pixels for old facsimile machines, 200 by 20{ pixels
for standard facsimile machines and 400 by 400 pixels for

new facsimile machines. Alternatively, a conventional OCR 3

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

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

The ring generating cireuit is not required to be aperated in
this mode and in applications where a facsimile machine 1s
interfaced with a PC for use coly as a printer, the ring gener-
ating circuit and the cooperating spring bias switch may be
eliminated.

Switch SW2 shown in FIG. 1 is moved from the solid line
to the dotted lize posifion deccupling the PC and facsimile
machine from the telephone lines and coupling the PC and
facsimile machine together.

Switch SW1 is operated 1o power the current generator
circuit 12 causing both the PC and the facsimile machine to
see an off-hook condition.

The computer (PC) is operated either by providing & switch
such as a push bullon switch (not shown for purposes of
simplicity} to enter into a standard protoce] with the facsimile
machine and therezfter to transmit information in standard

facsimile machine [ormat. The lacsimile machine senses that 5

it is commumicating with a remote facsimile machine and
creates a document in accordance with the data received from
the PC in “pixel” {orm. The PC may be provided with a
standard program having a print mode in which the aesimile
machine is identified in the printing routine as the specific
output device being utilized during such a print mode. Upon
completion ef prinfing mode, swilch SW2 may be refurned Lo
the solid line position decoupling the PC from the facsimile
machine and recoupling the PC and facsimile modemsto their
associated telephone lines.

FIGS. 2a-2k show various arrangements in which the
present invention may be utilized.
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Noting, forexample, FYG, 2a, the circuitry 10 of the present
invention is coupled between a standard facsimile machine
30, a PC-type computer 40 having a facsimile modem cir-
cuitry 41 and central office telephone lines 5¢ and 51. In the
arrangement shown in FIG. 24, the facsimile modem circuitry
may be either internaj or external to the PC-type computer 40

FIG. 26 shows another alternative embodiment in which
the circaitry ol the present invention is incorporated imo the
PC-type computer and may be arranged on its own printed
wiring bourd or on a printed wiring board which is common (o
the circuitry 10 of the present invention and the facsimile
modemn circuiiry 41. The arrangement of FIG. 2bis otherwise
the same as that shown in FIG. 2a. The circuit 10 shown in
FiG. 2b1s provided with three RI-11 telephone cable connec-
tions for respective connection with the facsimile machine 30
and 1elephone lines 50 and 51. It only one additional tele-
phene cable is provided, the standard facsimile machine 40
and the internal facsimile modem 41 may share that cable.

FIG. 2¢ shows another alternative arrangement in which
the circuitry 10 of the present invention 1s integrated into the
standard facsimile machine 30. The operation of the arrange-
ment of FIG. 2¢is otherwise similar (o those shown in FIGS.
2a apd 25,

FIG. 24 shows an arrangement in which the circuitry 10 of
the present invention is mounted upon its own printed wiring
board and is arranged within the PC-type computer 40 and is
clectrically connected 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 here-
inabove.

The circuitry 10 of the present invention may alternatively
be placed upon a printed circuit card of approximately a credit
card size for inserfion 1 a bus slot provided in present-day
PCs epabling the circuit on the printed cireuit card, inserted
intes a slot provided along the exterior of the PC, to be coupled
ta a PCMCIA bus which is an additional bus that may be
addressed by the PC.

F1G. 2e shows still another arrangement in which the PC-

1 type computer 40 is coupled to external facsimile modem

circuitry 41, for exawmple, through an RS-232 cable. The
facsimile machine interfaces to the external facsimile modem
41 through circuitry 10 by way of an RI-1] telephone cable.
When inthe normal mode of operation, circuitry 10 interfaces
central office telephone lines 50 and 31 through the RJ-11
telephene cables, as showi. Cable 50 may be employed for
standard facsimile machine telephone communications while
telephone lme 51 is used for the external facsimile modem
circuitry. If only one central oflice telephone line is available,
line 50 may be shared in the manner previously described.

FIG. 2f shows an wrrangement in which interface circuit 10
is internal fo the facsimile machine, PC-type computer 40 1s
coupled to the facsimile modem circusiry 41 and imerface
circuit 10 through an R8-232 cable. When in the nonmal mode
of operation, circuitry B0 interfaces the central office tele-
phone lines 50 and 51 through RI-11 telephone cables, as
shown. Cable 50 may be employed for standard facsimile
machine telephone communications while telephone line 51
is used [or the external facsimile modem circuitry. Ifonly one
central office telephone line is available, line 50, for example,
may be shared in the manner previously deseribed. The
arrangement of FIG. 2771s 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 funetions of circuit 10, through integration
of the already existing circuitry components of the fax
modem.
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The present invention may be employed with telephone
systems having digital signal processing, FIG, 24, which is
similar to FIG, 3/, and which shows like circuits designated
with like numerals, further includes an interface 60 for digital
signal processing. The send and receive options required for
scanning and printing are provided by interface 60. which
may, Tor example, be a chip setsuch as PEB 2091 N-V4.4 and
TIP3 2186 N-V4.4, manufactured by Siemens. Any other chip
set baving similar opersling characteristics may be employed.
Ag other digital signal formats come into nse, such as ADSL
{Asymmetric Digital Subscriber Line} HDSLE (High-Bit Rate
Digital Subscriber Line), or the like, a chip sel for handling,
such formats may be substituted for interface 68.

As shown in FIG. 2i, a RAM and/or Fixed Disk 70 may be
incorporated inlo the interface 10, mtegrated with a fax
modem 30 te ailow for the capture of images or documents for
later transfer into the PC 40 orthe facsimile machine 30, or for
image enhancement within the interface configuration 10.
The addition of the data storage feature is particularly desir-
able for the fax machioe or fax modem when they are in
normal tax send or receive modes.

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

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

As represented in FIGS. 2a-2, in order (o activale an aulo-
mated process for scanning or printing, the ring cirenit 4 (F1G.
1yinterfaces with the Tip and Ring featnres of the fax modem
or fax machine. This is dependent on keying in a cede on the
fax keypad, such as ## or #* or any other predetermined code
in order to respectively identify the scanning and printing
fuinctions. Interface 10 detects the tones generated by the
serted code (at the tone receiver 25 and penerates a ring
signal. The ring signal is detected and interpreted by the ring
detect circuit of the fax modem or the fax machine. The fax
modem or {ax machine then generates receive signals ortones
which indicate a connection. The tax modem or fax machine
commences the scanmng of the fax image or print cycle.

By depressing a predetermined code such as ## on the fax
machine key pad, the tone detector cirenit 25 interprets this
code, enabling a control circuit to activare first (26) and sec-
ond (27) relay roeans. Relay 26 disconnects the fax machine
and the fax modem (conneeted to the PCY from the Central
Office terminal lines, Relay 27, then connects 3V fo the ring
generator cirenit 14 causing a sinusoidal ring signal of a

predetermined frequency and amplitude to be generated to 3

the PC fux modermn. The PC fax modem answers and starts the
scanning process from the 1ax machine (o the PC.

A communication program stored in the PC allows the
code #* (for example) to be entered, generating the wone
signal from the fax modem. The tone detecior circuit 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 [ax modem (connected 10
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 fax machine
answers and starts the printing process from the PC fax
modem.

The switch version does not require the ## or #* or any
other code, bul aclivaies the automaied scapning/printing by
pressing the ringer button B2.
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The provision of the scan and print functions internal to the
facsimile machine may also he accomplished by utilizing the
analog output of the optical scanning cirenit 75 of the fac-
simile machine (FIG. 2g). The analog signals are processed
by the control/medem cirenitry 76 where they are converted
mnte a digital serial signal and then transmitted through the RS
232 sending interconneet port, the signal is then received by
an RS232 comnector al the PC. The aforementioned proce-
dure utilizes unused signal lines which are available on most
modem chips such as the Rockwell chip series.

A send and receive driver soffware package then imple-
ments the following action. The receive driver software
accepts the digital image for storage or processing as appro-
priate, This send/recejve driver communications software
package also has the ability 1o send a digital image to the
facsimile machine for printing purposes. The facsimile
machine’s contrel/modem circuitry 6 and then processed by
the print driver 77 for printing. 'T'his linkage method for scan-

» ning and printing utilizing a fax machinc is particalarly useful

for a compuler withowt a [ax modem. Any available send/
receive communications soliware package is acceptable.

The comunands of ## or #* for sending and receiving arc
still appropriate for fhus 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 automatic tone
detector cireuit for receiving a unique number dialed by either
the facsimile machine or the PC medem. Upon recognition of
{he unigue nember. as sel forih above or by generation using
other rechniques, the tone receiver aperates a driver cirenit 26
for operating switch SW2 to decouple the PC and the fac-
simile machine from their associated telephane lines and for
comnecting the PC to the facsimile machine. Driver circuit 26
may be a relay or its equivaleat for operating an armature (not
shown) 10 move the switch arms between their two operating
states, Driver onit 27 which likewise may be a relay or its
equivalent, operates the switch SW to the position energiz-
ing the ringing circuit 14. A timeris set and when two seconds
clapses, vnit 27 is decnergized causing 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 simplified flow
diagram of the aforementioned operation is shown in F1G. 1a.

The circuitry ofthe present inventionis highly simplifiedin
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 trapsmission or reception fo remote facsimile
machines as well as functioning as & scanner or printer with a
local PC. The circuiuy of the present invention provides all
the necessary signal conditions which lead the PC and local
facsimile machine tc believe that they are communicating
with one another over a telephone line. The facsimile
machine, although operating in its normal fashion, fanctions
very effectively as a scanner or printer as und when needed
and provides a scenning or printing capability at a mere
fraction of the cost of conventional scanners or printers.

Simple swilching of SW2 retumns the PC and [acsimile
machine to normal use.

The novel ring circuit provides the required ring signal
which is conventicnal in present-day [acsimile transmission
application through the employment of an inexpensive, low
voltage, DC' battery or 9V power source and, through the
operation of two switches incorporated in the novel interface
circuitry of the present inveation, followed by operation of
the tacsimile start switch, provides an interface circuit which
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is exiremely easy to use and which eliminates the need for
more vomplicated and expensive microprocessor-based
devices.
A Jatitude of modification, change and substitution is
intended in (he foregoing disclosure, and m some instances,
some features of the invention will be employed without a
corresponding use of other features. Accordingly, it is appro-
priate that the sppended claims be construed broadly and in a
manner consistent with the spirit and scope of the invention
herein deseribed.
‘What is clazmed is:
1. A Method of using a facsimile machine to facilitale 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 using a bidirectional passive
{ink; and

activating the transfer in a first mode 1o send the digital
image scan data from the facsimile machine directly to
the computer, or activating the trapsfer in a second mode
to receive digital image print data directly [rom the com-
puter, the digital image scan data and the digital image
print data being communicated over the bi-directional
passive link. and the activating being initiaied using
communications soflware on the computer; and

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

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

2, The Methed of claim 1 further meluding, vsing a fac-
simile machine controlier to facilitate the transfer of digita)
image scan data or digital image print data between the fac-
simile machine and the computer by:

activating & controller board in the first mode to send the

digital image scan data from the facsimile machine
directly 10 the computer or activating a controller board
in the second mode to enable the facsimile machine 1o
receive digital image print data directly from the com-
puter.

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

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

6. The method of claim 1 fiuther comprising optically
recogaizing the scarmed data within the computer and con-
verting the scanned data into character codes within the com-
putet, said computer being equipped with Optical Character
Recognition Software.

7. A method of using a facstimile machine comprising:

inputting a document jmage;

activating the optical scanver operatively connected to said

document image inpwl of said facsivnile machine con-
figured to generate digital image data as the document
mage i3 scamed:
activating a printer operatively connected to print a docu-
menl in response to receiving digitel image data; and

activating & switch providing a comneclien to a port
enabling a direct transfer of digital image scan or print
data via a passive link bi-directional direct conpection
between the facsimile machine and fhe computer,

whereby, said computer being equipped with send receive
driver communications software enables the transier of
digital image data between the facsimile machine and
the computer through the bi-directional direct connec-
tion via the passive lnk.

8. A method of using a lux machine 1o transfer digital image
data signals via a bi-directional passive link with 2 computer,
for scanming or printing:

enabling said scan or print digital image data to transfer

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

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

digital image data sent from the computer to the facsimile

mackine, is printed oul, or stored for use as needed.

* % H#
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INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE MACHINE COUPLED TO A PC
AS A SCANNER OR PRINTER

CROSS-REFERENCE 10O RELATED
APPLICATIONS

This application is a continuation of 155, patent applica-
tion Ser. Mo, 12/322,908, [iled Feb. 9, 2009, now 11.8. Pat. No.
8,040,374, which is a continuation of U.S. patent application
Ser. No, 11/084,297, filed Mar. 19, 2005, now 1.8, Pat. No.
7.489.423, which is a divisional of U.8. Pat. No, 08/669,056,
(iled Tun, 24, 1996, now 11.8. Pat. No. 6,894,811, whichis a
continuation-in-part of U.S. palent application Ser. No.
08/226,278, fled Apr. 11, 1994, now T1.8. Pat. No. 5,530,538,
These applications are incorporated herein by reference,

FIELD OF THE INVENTION

The present invention relates to ntorfacing a facsimile with
a PC and more particularky to an interface circuit of highly
simplified design and including a novel ringing circuit
capable of generating a sine wave ol a given amplitude and
frequency from a small, portable DC battery or 3V DC power
supply.

BACKGROUND OF THE INVENTION

As s well kpown it the art, a conventional facsimile scans
documents and transinits the scanned information through a
modem in a standard tacsimile format to a remote facsimile
which receives the transmitted data by a modem and converts
the transmitted data into a fonn for printing a document which

is a replica of the document scanned by the rransmitting 35

Jacsimile.

Scaming and printing devices especially adapted for use
with PCs (1.e. personal compulers) are relatively expensive
devices typically costing many hundreds of dollars to as much
as several thousimds of dollars for applications requiring
character recognilion capabilities.

It has been recognized that conventional facsimile
machines may be vtilized 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 to increase both cost and cirenit
complexity.

OBIJECT OF THE INVENTION

Itis, therelore, a principal object of the present invention to
provide a circuit for interfacing a PC and a facsimile to enable
the facsimile to be utilized as a scanner or a printer for a PC
and tc accomplish all of the objectives of a scanner or a printer
in a simple straightforward manner through the use of a
circnit of highly simplified design and low cost.

BRIEF DESC RIPTICN OF TIIE INVENTION

‘The present invention achieves all of the above as well as
other objectives through apparatus which is characterized by
comprising first swilch means capable of selectively coupling
4 PC modem and a facsimile modem to independent tele-
phone lines when in a non-scanming/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 manually operable switch means activates a novel
ringing circuit which generates a sine wave of appropriate
amplitude and frequency and applies this ringing eircvitto the
PC modem, when used as a scanner or to the facsinile when
being used as a printer, causing the PC or facsimile machine
to respond to the simulated transmit request.

Release of the circnitry operating button causes the inter-
face cirenitry to apply an oif-hook condition to the facsimile.
Document scanning or printing is initiated by pressing the

U facsimile start button or the start button provided as part ofthe

PC or by a program step inlegrated inte the PC as part of a
print mode (selecting the facsimile as the output device for
prinling). Transmitted data may be directly stored in a PC
memory. Documents incorporating alphanumeric data may
be converted by a software pragran incorporated into the PC.

The ring generating circuit responsive to pressing of the
operating button generates a transmit requesl signai by con-
verting the low voltage from a DC source into & 20 eycle sine
wave of 50 valt amplitude through the employment of a pulse
generating circuit coupled to phase delay means and applying
phase delayed and undelayed pulses 1o a transistorized
switching circuit for selectively applying positive DC voltage
to opposing inputs of a step-up transformer which applies a
boosted sinusoidal ring signal o the PC modem. the ring,
generating circuit generating a ringing signal of the appropri-
ate gmplitude and frequency in a highly simplified and inex-
pensive manner. Since operation of the ringing circuit is com-
pleted in less than two seconds, abatiery, if nsed, will have an
extremely long operating life. Alternatively, ifa 9V DC power
source is used the battery s not required at all.

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

BRIEF DESCRIPTION OF THE FIGURHKS

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

FIG. 1 1s a cireuit diagram of the interface circuitry of the
present invention which enables a PC toutilize a conventional
facsimile as a sophisticated scanner or printer.

F1G. 1ais a flow diagram of the circuitry of FIG. 1 employ-
ing the microprocessor-based tone detecting circuit of FIG. 1.

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

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBCGDIMENTS THEREOI

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-pele double-throw
switch having four movable switch arms SW2-2, SW2-5,
SW2-8, and SW2-11, each cooperating with a pair of station-
ary coutacts, as shown. For example, and for simplicity, aote
that switch arms SW2-2 is switchable between statiopary
contacts SW2-1 and SW2-3,

Mowahle switch arms SW2-2, SW2-5, §W2-8 and SW2-11
are all ganged fo operate in unison as shown by common
operaling butlon B2 coupled to the swilch arms through a
linkage arm E.A2 shown in schematic fashion as a dotted fine,
‘The switch is designed so that the switch anms are retained in

5 the positions fo which they are moved.

The switch arins are arranged in pairs, switch arms SW2-2
and 8W2-5 sclectively coupling a modem of a PC (not shown
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for purposes of sunplicity) to either a first telephone line #1
through jumper JP3 or directly to a local facsimile machine
(not shown for purposes of simplicity) through a jumper
terminal 1P2.

In a similar fashion, a pair of switch arms SW2-8 and
SW2-11 sclectively couple the local facsimile machine
through jumper JP2 to either a separate telephone line #2
(through jumper TP4) or to the modem of the PC.

A double-pole single-thmow switch SW3 is provided 1o
couple either the local facsimile machine orthe PC modem to
a single telephone line or altemnatively, disconnects the PC
modem and facsimile machine from (he common telephone
line. For example, in applications where both the local fac-
simile and the PC each have an independent, dedicated tele-
phone line, switch S'W3 remains open. In applications where
only a single telephone line is provided, both PC and the jocal
facsimile may share the single telephone line by paining
access 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
SW1-7, each movable switch arm cooperating with a pair of
slationary switch arms.

Movable switch arm SW1-1 selectively couples the outputl
terminal of the pair ol secondary windings W2 of a step-up
trans (ormer TR1 either Lo stationary terminal SW1-2, which
isolates the output of the transformer TR1 [rom the operating
circvitry, or stationary contact SW1-3 which couples the sec-
ondary winding W2 of transformer TR1 through movable
switch arm SW1-7 and stationary contacl 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 swilch arms
SW2-5 and SW2-11 respectively engage stationary contacts
SW2-6 and SW2-12.

Movable switch arm SW1-4 selectively couples a small
nine volt (9V) DC source {through jrunper 15} to cither sta-
tionary switch arm SW1-5 for coupling nine voit (9V} DC to
a current generator circnit 12 or alternatively coupling nine
volt (9V) DC 1o stationary terminal SW1-6 which in turn
provides DCpower to the nine volt (V) ring generalor cirenit
arranged within the dotted region as shown.

Current generator circuit 12 is conrprised of resistors R1,
R2 and RS, transistors (1 and Q6, diode D2 and LED-type
diode 133 which are connected in the manner shown 1o pro-
vide a constant current which simulates an off-heok signal,
utilized in the manner to be more fully described hersinbelow.
Resistor R2 serves as a carrent limiting resistor. LED D3
lights to denote operation of the constant current gensrator.

Ring genemior circuit 14, which is utilized to generate a 20
Hz sine wave of a 90 volt amplitude, comprises a 5355-type
iiming cireuil 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- 3

neously applied to the input of inverter U$A whose output is
simultanecusly coupled to the base electrodes of transistors
Q2 and Q4, through resistor R6 and through inverter 1B and
resistor R9.

The pulse train, as was set forth hereinabove, is simulta-
neously coupled 1o the T input of a one-shot multivibrator
operaling as a phase delay cirouit and whose Q output is
coupled to the input of inverter U1E. The Q oulpui of one-shot
muitivibrator U2A provides a phase delayed pulse which is
coupled through the output of inverter TF1LE simeltanecusly to
the base of transistor Q8 through resistor R8 and o the base of
transistor 33 through inverter UIF and resistor R7. Transis-
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tors (Q2-J5 and resistors R6-R9, 1ogether with resistor RIO,
form a full bridge switching circoit which is powered by the
nine volt (9V) DC source applied to the terminal VCC o
provide drive current sufficient to drive transtormer TR,
comprised of a pair of primary windings W1 and a pair of
secondary windings W2, to generate a sine wave output. The
pait ofprimary windings W1 and secondary windings W2 are
coupled in parallel and the windings are arranged to provide
a slep-up trapsTormer to magnity the input voltage preferably
by ten to one {10:1), generating the desired output veltage
which, in the present application, is a 20 Hz output of 90 volt
amplitude with 15 mils of current from a nme volt (0V) DC,
150 mils current source. 1T desired, the frequency, amplitude
and current of the circuit can be changed by selecting differ-
ent component values for the passive elements. The compo-
nentvalues chosen in the present invention have been selected
0 generate a signal which reproduces a standard bell ring
signal employved i a conventional transmission between
remaote facsimile machines. The branch cireuits BC1 and BC2
of the brdge circuit are alternately rendered conductive o
alternately apply a positive voltage to opposing inputs of the
input windings W1 for generating a sine wave from the posi-
tive-going pulses produced by timer circuit 16. The two input

5 windings W1 are coupled in paralie] as are the output wind-

ings W2,

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

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

Assuming that the local facsimile is desired to be operated
in combination with the PC and to function as a scanner. the
switch SW2 is moved from the normal position, in which the
movable switch arms are shown in solid line fashion, 1o the
doited line position simultaneonsly disconnecting the PC
modem and the local facsimile from the telephone lines and
directly connecting the PC receive line, PCR1I to ground and
the PC transmit line PCT1 directly to stationary contact SW1-
9. The local facsimile transmit line FXT2 is directly con-
nected to ground and the facsimile receive line FXR2 is
connected in common with line PCT1 w stationary 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
maode.

Switch SW1 is operated by pressing button B1 which is
ganged to the movable switch arms SW1i-1, SW1-4 and
SW1-7 by a common linkage arm represented schematicalky
by dotted line LAL. A hiasing member or spring SWP1 nor-
malty hiases the movable switch anms to the solid line posi-
tion shown in Figure. By depressing swilch bution 131, the
switch arms SW1-1. SW1-4 and SW1-7 are simultaneously
moved to the dotted line positions shown in FIG, 1. Button B1
is maintaiped in the depressed position fora period praferably
between one and two seconds. In the dotted line position, the
nine volt (V) DC source is coupled through switch amm
SW1-4 and stationary terminal SW1-6 1o the VOC lerminals
of ring 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 PC'I'1 through
SWi-1, SW1-3, SW1-7, SW1-9, 126, SW2-6 and SW2-5,
simulating what the PC believes is a request by a “remaote™
facsimile to transmit data thereto. The PC, which may be any

5 type of computer {including but pot limited to an Apple

Macintosh, IBM PC, PCAT or PCXT) 1s provided with either
an internal or external group H1 facsimile interface board, and
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shifts to a receive mode for recerving what appears to the PC
1 be a [acsimile fransmission [rom a “remote” [acsimile
machine.

After holding the button B1 depressed for a time which
need nol exceed approximately (wo seconds, button Bl is
released causing the nine volt (9V) DC source to be coupled
fo input 12a of current generator circuit 12, which circuit
applies the constant current to the facsimile receive line
FXRZ 1o create what appears to the facsimile machine to bean
oft-hook condition. Simmltanccusly 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 off-hook condition preparing the
local facsimile machine for transmission.

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

The facsimile machine may be either & group I, group II, or
group {11 machine, although optimum document resclution
can be obtained through the vse of a group IH facsimile
machine,

The conventional PC can store the transmitted data in its
memery as a “picture’ the resolution of the picture being 200
by 100 pixels for old facsimile machines, 200 by 200 pixels
for standard facsimile machines and 400 by 400 pixels for
new [acsimile machines. Allernatively, 2 convenlional GCR
software package such as, for example, a CAERE OCR pro-
gram available from Bitsoftwarc may be employed. Many
alternative OCR software packages may be utilived to convert
the “picture” transmitted by the lacsimile machine (o hinary
character form for word processing uvse or the like,

Operation of the facsimile machine in combination with
the PC wherein the facsimile machine operates as a prinfer 1s
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 bias switch may be
climinated.

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

Swiich W1 is operated Lo power the current generator
cirewit 12 causing both the PC and the facsimile mackine to
see an off-hook condition.

The computer (PC) is operated either by providing a swilch
such as a push button switch (not shown for purposes of
simplicity) to enter into a standard protocol with the facsimile
machine and thereafier to transmit information in standard
facsimile machine formiat. The facsimile machine senses that
il is communicating with a remote facsimile machine and
creates a document in accordance with the data received from
the PC in “pixel” form. The PC may be provided with a
standard program having a prinf mode in which the [acsimile
machine is identified in the printing routine as the specific
output device being utilized during such a print mode. Upon
complelion of printing mode, switch SW2 may be returnedte
the solid line pesition decoupling the PC from the facsimile
machine and recoupling the PC and facsimile medems to their
associated telephone lines.

PIGS. 24-2k show various atrangements in which the
present invention may be utilized.
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Noting, forexample, FIG. 2a, the circuitry 16 of the present
invention is coupled bhetween a standard facsimile machine
30, a PC-type computer 40 having a facsimile medem cir-
cnitry 41 and central office telephone lines 50 and 51. In the
arrangement shown in FIG. 2a, the facsimile modem eircuitey
may be either internal or external 1o the PC-type computer40.

K. 26 shows another alternative embodiment in which
the circuilry of the present invention is incorporated into the
PC-lype computer and may be arranged on its own printed
wiring board or on a printed wiring board which is common to
the circuitry 10 of the present invention and the tacsimile
madem circuitry 41. The arrangement of FIG. 2bis otherwise
the same as that shown in FIG. 2a4. The circuil 10 shown in
FIG. 2&1s provided with three RJ-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 facsimile moden 41 may share that eable.

FiG. 2o shows another alternative arrangement in which
the circuitry 10 of the present invention is integrated into the
standard {zesimite machine 30. The operation of the arranpe-
ment of F1G. 2¢ is otherwise similar 1o those shown in FIGS.
2g and 2B

FIG. 2d shows an arrangement in which the circuitry 10 of
the present invention is mourted upon iis own prinied wiring
board and is arranged within the PC-type computer 40 and is
electrically comnected to the internal facsimile modem 41 by
an external R1-11 cable as shown. The operation is otherwise
1he same as the embodiments o[ FIGS. 2a-2c described here-
inabove.

The cirenitry 10 of the present invention may alternatively
be placed npona printed circuit card of approximately a credit
card size lor insertion in a bus slot provided in present-day
PCs enabling the circvit on the printed circuit card, inserted
into a slot provided along the exterior of the PC, to be coupled
o a PCMCIA bus which 1s an additional bus that may be
addressed by the PC.

FIG. Ze shows still another arrangement in which the PC-
type computer 40 is coupled to external facsimile modem
circuitry 41, for example, throngh an RS8-232 cable. The
facsimile machine interfaces (o the external fagsimile modem
41 through cireuitry 10 by way of an RJ-11 telephone cable.
‘When inthe normal mede of operation, cireuitry 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 communications while
telephone Jine 51 is nsed for the external facsimile modem
cireuitry. If only one central office telephone line is available,

1 line 54 may be shared in the manner previcusly deseribed.

FIG. 2fshows an arrangement in which interface circnit 10
is internal to the facsimile machine. PC-type computer 40 is
coupled fo the facsimile modem cirenitry 41 and interface
cireuit 10 threagh an RS-232 cable. When in the normal mode
of operaticn, cirenitry 10 interfuces the central ollice tele-
phone lings 50 and 51 through RJ-11 telephone cables, as
shown. Cable 50 may be employed for standard facsimile
machine telephone communicutions while lelephone line 51
is used for the external [scsimile modemn circuitry. If only cne
central office telephone line is available, line 50, for example.
may be shared in the manner previously described. The
arrangemenl of FIG. 2fs used with PC’s which do not have
a fax modem installed. When interface 16 is installed internal
to the facsimile, the fax modem of the fax machine incorpo-
rates many of the functions of circuit 10, through integration
of the already existing circuitry components of the [ax
modem.
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The present invention may be emploved with telephone
systems having digital signal processing. FIG. 2k, which is
similar to FIG. 27, and which shows like cireuits designated
with like mumerals, further includes an interface 60 for digital
signal processing. The send and receive oplions required for
scanning and printing are provided by interface 60, which
may, forexample, bea chip set suchas PEB 2091 N-V4 .4 and
EPB 2186 N-V4.4, manufactured by Siemens. Any other chip
sel having similar operating characteristics may be employed.
As other digital signal formats come into use, such as ADSL
{Asymmetric Digital Subscriber Line) HDSL {(High Bit Rate
Digital Subscriber Line), or the like, a chip sel for handling,
such formats may be substituted for interface 60,

As shown in FIG. 2/, a RAM and/or Fixed Disk 70 may be
incorporated into the inferface 10, integraled with a fax
maodem 30to allow for the capture ofimages or documents for
later transfer into the PC 40 orthe facsimilemachine 30, or for
image enhancement within the interface configuzation 10.
The addition of the data storage Teature 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 for field
applicatinn usage where Information may be downloaded
from a PC and stored in interface 10 for later transfer to a
fucsimile muchine or a PC. Storage would be retained in this
instance by batlery backup ncorporated in the RAM memory
70, Battery backup is not necessary for fixed disk storage.

F1G. 2/ shows an arrangement for automated scanning and
printing funclions between a [ax modem and 2 fax machine.

As represented in FIGS. 24-2f in order to aclivate an aulo-
mated process for scanning or printing, the ring circuit 4 (FIG.
1) interfaces with the Tip and Ring featares of the fax modem
ot fax machine. This is dependent on keying in a code on the
fax keypad, such as ## or #% or any other predetermained code
in order to respectively identify the scanning and printing,
functions. Interface 10 detects the tfones generated by the
inserted code (at the tone receiver 25 and generates a riog
signal, The ring signal is detected and interpreted by the ring
detect circuit of the fax modem or the fax machine. The fax
modem or fax machine then generates receive signals ortones
which indicate a connection. The fax modem or fax machine
commences the scanning of the fax mage 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 tax 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 sinusoidal ring signal of a

predetermined frequency and amplitzde to be generated to s

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

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

signal from the fax modem. The iune detector circuit in the

inlerface 10 interprets this code, enabling a control circuit fo
activate first (26) and second (27) relay means. Relay 26
disconnects the fax machine and the [ax modem (conaected Lo
the PC) from the Central Office terminal lines. Relay 27, then
cormeets 9V to the ring generator circuit 14 causing a sinu-
soidal ring signal of a predetermined frequency and ampli-
wde to be generated to the fax machine. The fax machine
answers and slarts the printing process form the PC fax
modem.

The switch version does not require the #f or #¥ or any
other code, but activales the aomaled scanning/printing by
pressing the ringer button B2.
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The provision ef the scan and print funciions internal to the
lacsimile machine may also be accomplished by utilizing the
analog output of the optical scanning circujt 75 of the fac-
simile machine (FIG. 2g). The analog signals are processed
by the control/modem circuitry 76 where they are converted
into a digital serial signal and then ransmitted through the
R8232 sending interconncet port, the signal is then received
by an RS232 comnector ul the PC. The aforementioned pro-
cedure utilizes unused signal lines which are available on
most modem chips such as the Roclowell chip series.

A send and receive driver software packape then imple-
ments the following action. The receive driver software
accepts the digital image for storage or processing as appro-
priate. This send/receive driver communications software
package also has the ability 1o send a digital image o the
facsimile machine for printing purpuses. 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 uscful for
a compuler wilhout a fax modem. Any available send/receive
communications soflware package is acceplable.

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

For the autemated operation, the circuitry 10 of FIG. 1 is
provided with device 25 which includes an automatic tone
detector eirenit for receiving a vnique number dialed by either
the facsimile machine or the PC modem. Upon recognition of
ihe unique number, as set [orih above or by generation using
ather techniques, the tone receiver eperates a driver circuit 26
for operating switch SW2 to decouple the PC and the fac-
simile machine from their associated telephone lines and for
conmecting the PC to the facsimile machine. Driver cirenit 26
may be arelay or its equivalent for operating an armature (not
shown) 10 move the switch arms between their two operating
states, Diriver unit 27 which likewise may be a relay or its
equivalent, operates the switch SW1 to the position energiz-
ing the ringing circuit 14. A timeris set and when two seconds

o clapses, unit 27 is deenergized cavsing 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 FI1G. 1a.

The circuitry of the present invention is highly simplifiedin
design and provides effective comnmunication between the PC
and local facsimile machine enabling the local facsimile
machine 1o 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 a
local PC. The circuitry 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 effeclively as @ scanner 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 swilching of SW2 returns (he PC and facsimile
mzchine 10 hornal use.

The novel ring circuit provides the required ring signal
which is conventional in preseni-dav [acsimile ransmission
application through the employment of an inexpensive, low
voltage, DU hattery or 9V power source and, through the

5 operation of two switches incorporated in the novel interface

cirenitry of the present invention, followed by operation of
the facsimile start switch, provides an interface circuit which
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is extremely easy to vse and which eliminates the need for
more complicated and expensive micreprocessor-based
devices.

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

What is claimed:

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

providing a digital serial communications port in the fac-

simmile machine:;

receiving an instruction at the digital serial communica-

tions port from the compuler 10 place the facsimile
machine into a print meode, the instruciion being
received using a standard protocol of the facsimile
machine;

receiving digital image data at the digital serial commumi-

cations port from the computer via the bi-directional
direct passive link, the digital image data being trans-

mitted in a standard [acsimile machine format and being 2

representative of content to be printed onto media by the
facsimile machine; and

processing the dipital image data substantially as it is
received at the digital senal communications port to

print the content onto the media at the [acsimile :

machine.

2. The method of claim 1, further comprising interfacing
the facsimile machine with telephone lines when the fac-
simile machine is in a narmal 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 pott.

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 communications 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 a print driver of the facsimile
machine substantiaily as it is received at the digital serial
comninications port.

8. The method of claim 1, further compiising initiating the
printing at the tacsimile machine.

9. A method of scanning in a facsimile machine when the
facsumile machine is commected {0 a computer by a bi-direc-
tional direct passive link, comprising

providing a digital serial communications port in the fac-

simile machine;

receiving an msiruction at the digital serial communica-

fions port from the computer to place the facsimile
machine into a scanming mode, the instroction being
received using a standard protocol of the facsimile
machine:

scanning content from media provided within the facsimile

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

providing the digital image data substantially as it 1s cre-

ated 1o the digital serial communications port for com-

" munication to the computer via the bi-irectional direct
passive link, the digital image data being transmitted in
a 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 {acsimile communications.

11. The method of elaim 10, wherein the interfacing is
performed through RI-11 telephone cables.

12. The methed of claim 10, further comprising operating
the facsimile machine in the normal mode of operation while
performing the scanning of content 1o create the digilal image
data provided to the digital serial communications port.

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

14, The method of claim 13, wherein the providing the
digital image data to the digital serial conumunications port
further comprises communicating the digital image data to
the send/receive driver software.

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