UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA

INFINITY COMPUTER PRODUCTS,
INC.,

Plaintiff,
V.

TOSHIBA AMERICA BUSINESS
SOLUTIONS, INC.,

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 Toshiba America Business

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

NATURE OF THE ACTION

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

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

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

THE PARTIES

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

4. On information and belief, Defendant is a corporation organized and
existiilg under the laws of California with its principal place of business at 2
Musick Honor Farm Road, Irvine, California 9261 8,% and may be served care of its
registered agent, CT Corporation System, which itself is located at 818 W. Seventh
Street, Los Angeles, California, 90017. On information and belief, Defendant is
registered as a foreign corporation with the Pennsylvania Department of State and

has been since September 28, 1999,

% According to the website of the California Secretary of State, Defendant’s corporate
headquarters is located at 9740 Irvine Blvd., Irvine, California, 92618, which appears to be the
same location. See http://kepler.sos.ca.gov/cbs.aspx (Last visited: December 3, 2012).
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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.  OnMay 17, 2005, the 811 Patent, entitled “INTERFACE CIRCUIT
FOR UTILIZING A FACSIMILE COUPLED TO A PC AS A SCANNER OR
PRINTER,” was duly and legally issued by the USPTO. On July 1, 2012, an Ex
Parte Reexamination Certificate was issued re-affirming the USPTO’s initial
determination of the patentability each of the claims as amended. A copy of the
"811 Patent is attached hereto as Exhibit A.

11. 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 £x Parte Reexamination Certificate was 1ssued re-affirming the
USPTO’s initial determination of the patentability each of the claims as amended.
A copy of the *423 Patent is attached hereto as Exhibit B.

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

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

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

15. For aperiod 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 e-
Studio 170f product and similar multi-function products, and will continue to do so
unless said infringing activitics are enjoined by this Court.

18.  On information and belief, Defendant has business relationships in
which Defendant is a manufacturer, supplier, customer, agent, authorized re-seller,
or otherwise a partner with one or more of the Related Parties or business entities
yet to be identified. In particular, Defendant advertises the products of at least four
of the Related Parties on its website. See Exhibits E and F.

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.toshiba.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 1ts 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 usc 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 e-
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Studio 170f 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. In particular, Defendant advertises the products of at least four
of the Related Parties on its website. See Exhibits E and F.

27. On information and belief, Defendant had knowledge of the "423
Patent prior to the filing of this action.

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

29.  On information and belief, and in violation of 35 U.S.C. § 271(b),
Defendant has actively induced and continues to induce its customers and business
partners to infringe one or more claims of the "423 patent in this district and
elsewhere in the United States by its intentional acts which have successfully,
among other things, encouraged, instructed, enabled and otherwise caused its
customers to use its multi-function products in an infringing manner having been

provided by Defendant to its customers for the primary purpose of causing
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inﬁihging acts by said customers. Upon information and belief, Defendant has
specifically intended and/or specifically intends that its customers use the
infringing products in such a way that infringes the *423 patent by, at minimum,
selling said infringing products and providing instructions on how to use the
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. Toshiba America Business Solutions, Inc. Page |1 1
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.  Oninformation 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 e-
Studio 170f product and similar multi-function products, and will continue to do so
unless said infringing activities are enjoined by this Court,

34.  On information and belief, Defendant has business relationships in
which Defendant is a manufacturer, supplier, customer, agent, authorized re-seller,
or otherwise a partner with one or more of the Related Parties or business entities
yet to be identified. In particular, Defendant advertises the products of at least four
of the Related Parties on its website. See Exhibits E and F.

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

Patent prior to the filing of this action.
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36. On information and belicf, Defendant owns, operates, advertises, and
controls its website, www.toshiba.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
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
iﬁfringing 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 pfoducts and providing instructions on how to use the
accused products in such a way that infringes the ° 574 patent to its customers and
knew and/or knows that its actions, including but not limited to providing such
instructions, would induce, have induced, and will continue to induce infringement
by its customers. Defendant knowingly induced infringement and possessed

specific intent to encourage another’s infringement which led to direct
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infringement by a third party by soliciting distributors and/or retailers to offer for
sale and/or sell the infringing products, and by soliciting end users to purchase and
use the infringing products, in this district and elsewhere in the United States.

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

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

of the Defendant’s infringing activities.

COUNT FOUR
INFRINGEMENT OF THE °915 PATENT

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

41. On information and belief, and in violation of 35 U.S.C. § 271(a),
Defendant has, literally and under the doctrine of equivalents, infringed the *915
Patent and still is, literally and under the doctrine of equivalents, infringing the
>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 e-
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Studio 170f 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 Partics or business entities
yet to be identified. In particular, Defendant advertises the products of at least four
of the Related Parties on its website. See Exhibits E and F.

43.  Oninformation 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.toshiba.com, through which Defendant advertises, sells,
offers to sell, and/or instructs customers how to use its multi-function products.

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

provided by Defendant to its customers for the primary purpose of causing
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infringing acts by said customers. Upon information and belief, Defendant has
specifically intended and/or specifically intends that its customers use the
infringing products in such a way that infringes the 915 patent by, at minimum,
selling said infringing products and providing instructions on how to 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
mstructions, would induce, have induced, and will continue to induce infringement
by its customers. Defendant knowingly induced infringement and possessed
specific intent to encourage another’s infringement which led to direct
infringement by a third party by soliciting distributors and/or retailers to offer for
sale and/or sell the infringing products, and by soliciting end users to purchase and
use the infringing products, in this district and elsewhere in the United States.

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

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

of the Defendant’s infringing activities.
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JURY DEMAND

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

PRAYER FOR RELIEF

49.  'WHEREFORE, Infinity prays for a judgment against Defendant on all

Counts as follows:

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

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

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

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

E. Enjoining Defendant, its officers, agents, attorneys, servants,
and those in privity with it, including distributors, retailers, and
customers, from infringing the *811 Patent, the *423 Patent, the
’574 Patent, and the 915 Patent, pursuant to 35 U.S.C. § 283;
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F.  Awarding damages in an amount adequate to compensate
Infinity for Defendant’s infringement of the 811 Patent, the
*423 Patent, the ° 574 Patent, and the 915 Patent, pursuant to 35
U.S.C. § 284;

G.  Awarding enhanced damages for Defendant’s willful
infringement of the *811 Patent, the *423 Patent, the *574
Patent, and the "915 Patent, pursuant to 35 U.S.C. § 284,

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

L. Awarding prejudgment and post-judgment interest; and

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

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

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

Attorneys for Infinity Computer Products, Inc.
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EXHIBIT A
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(1)

United States Patent
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(10) Patent No.:
45) Date of Patent:

US 6,894,811 B1
May 17, 2005

(34

(76)

(*)

{63)

(51)
(52)

(8)

{50)

INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE COUPLED TOA PCAS A
SCANNER OR PRINTER

Inventors: Bruce Naclhiman, deceased, laie of
Wayne, PA (US); by Marvin Nachman,
legal representative, 315 Saybrook Rd,,
Villanova, PA (US) 19085

Notice: Subject to any disclaimer, the term of this

patent is extended or adjpsted vikler 35

U.S.C. 154(b) by 0 days.

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

Related U.S. Application Data

Continualion-in-part of application No. 08/226,278, filed on
Apr. 11, 1994, now Pal. No, §,530.558.
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* cited by examiner
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57 ABSTRACT

Apparams for inferfacing 2 conventional facsimile machine
with a PC enabling the use of the facsimile machine as a
scanner or prinler. A first swilch assembly selectively
couples the PC modem and facsimile machine either to
independent telephone Ynes in a2 normal mode or to one
another in a scan/print mwiodes, A manually operated swilch
assembly is depressed for a brief interval sufficient o
aclivate a ringing circuit which converts DC power from a
smuall baltery source lo a 20 Hz sine wave of G0 voll
amplitude and applies the sine wave signal to the PC to
cause the PC or facsimile to enter into a scan or print mode,
respectively. The manually operable switch is then released
1o apply a constant current to the facsimile machine in
simuiate 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 transmission [ormatl or
activate the PC to transmit a fax in conventional facsimile
transmission format to wiilize the facsimile machine as a
prnter. The PC may be equipped with a suitable sollware
program for converling non-graphic, i.e. such as word-type

100.13 information inlo a binary format suitable for use in word
References Cited processing applications and may slore Ehc data in a memory
for subsequent use. An automalic circuit may be provided to
U.S. PATENT DOCUMENTS iniliatc a scanning or printing mede responsive to receipt of
AS2L312 A * 441989 Homon ct al P aupique number received from either the facsimile machine
L824, 71989 Howton ot &l verevern 35844 ) DR "
S450105 A * /1995 Perkins ... 3380442 or the PC, thus eliminating the need for switches.
5530558 A % 6/1996 MNachman ... v 358/442
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INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE COUPLED TOAPC AS A
SCANNER OR PRINTER

This application is a continuation-in-part of apphicalion
Secr. No. 08/226,278, filed Apr. 11, 1994, now 1.S. Pat. No.
5,530,558,

FIELD OF THE INVENTION

The present invention relaies lo interfacing a facsimile
with a PC and more particularly to an interlace circuil of
highly simplified design and including a novel ringing
circuif capable of generating a sine wave of a given ampli-
tude and frequency from a small, portable DC battery or 9V
DC power supply.

BACKGROUND OF THE INVENTION

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

Scanning and prinling devices especially adapted for use
with PCs (i.c. personal computers) are relatively expensive
devices typically costing many hondreds of dollars to as
rmuch as several thousands of dollars for applications requwir-
Ing character recognition capabilities.

It has been recognized that conventional facsimile
machines may be utilized as scanners or printers for PCs,
However, the interface devices presently available are both
complicaled and expensive and typically require a micro-

processor which furiher tends to increase both cost and

circuit complexity.

OBIECT OF THE INVENTION

It is, therefore, a principal object of the present invention
to provide a circuil for interfacing a PC and a facsimile 1o
enable the facsimile to be wtilized as a scanner or a printer
for a PC and to accomplish all of the objeetives of a scanner
or a printer in a simple straightforward manner through the
use of a circuit of highly simplified design and low cost.

BRIEF DESCRIPTION OF THE INVENTION

The present invention achieves ali of the above as well as
other objectives through apparatus which is characterized by
comprising first switch means capable of selectively cou-
pling 2 PC modem and & [acsimile modem to independent
telephone lines when in a non-scanning/printing mode and
for decoupling the PC and facsimile modems from the
ielephone lines and coupling these modems to one another
when placed in a scanning/printing mode.

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

Release of the circuitry operating button causes the inter-
face circuitry (o apply an off-hook condition to the facsimile.
Document scanning or printing is initfaled by pressing the
facsimile start button or the start button provided as part of
the PC or by 2 program step integrated inlo the PC as part
of a print mode (selecting the facsimile as the output device
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for printing). Transmitted data may be directly stored ina PC
memory, Documents incorporaling alphanumeric dala may
be converted by a software program incorporated into the
PC.

The ring generating circuit responsive to pressing of the
operating butfon gemerales a trapsmit request signal by
converting the low vollage [rom a DC source into a 20 cycle
sine wave of 90 volt amplitude thraugh the employment of
a pulse generating cirenit coupled io phase delay means and
applying phase delayed and undelayed pulses to 2 transis-
lorized switching circuit for seleclively applying positive
DC voltage 1o opposing inpuis of a step-up transformer
which applies a boosted sinusoidal ring signal 1o the PC
modem, the ring generating circuil generating a ringing
signal of the appropriate amplitude and frequency in a
highly simplified and inexpensive manncr. Since operalion
of the ringing cireuit is completed in less than two scconds,
a battery, if used, will have an extremely long operating life.
Alternatively, if a 9V DC power source is nsed the battery
is not required al all,

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

BRIEF DESCRIPTION OF THE FIGURES

The above, as well as other objecis of the present
mvention, will become apparent upon reading the accom-
panying description and drawings in which:

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

FIG. 1g is a llow diagram of the circuitry of FIG. 1
employing the microprocessor-based tone detecting cireuil
of HG. 1.

FIGS. 2¢-2{ show simpliticd block diagrams of various
syslem arrangements employing the circuitry of the present
itrvention.

DETAILED DESCRIPTION OF THE
INVENTION AND PREFERRED
EMBODIMENTS THEREOF

FIG. 1 shows an imler{ace cirenit 10 embodying Lhe
principles ol 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
stationary contacts, as shown, For czample, and for
simplicity, notc that switch arms SW2-2 is swifchable
between stalionary contacts SW2-1 and SW2-3.

Movable switch arms SW2-2, SW2-5, SW2-8 and SW2-
11 are all ganged o cperate in unison as shown by comnmon
operating button B2 coupled i the swilch arms through a
linkage arm LA2 shown in schematic fashion as a doited
linc, The switch is designed so that the swilch arms are
retained 1o the positions to which they are moved.

The switch arms arc arranged in pairs, switch arms SW2-2
and SW2-5 selectively coupling a modem of a PC (not
shown for purposes of simplicity) o cither a first telephene
line #1 through jumper JP3 or directly to a local facsimile
machine (not shown for purposes of simplicity) through a
jumper terminal JP2.

[n a simmlar fashion, 2 pair of switch arms SW2-8 and
SW2-11 sciectively couple the Jocal facsimile machine
through jumper JP2 (o either a separale telephone line #2
(through jumper JP4) or to the modem of the PC.

A-14
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A double-pole single-throw switch SW3 is provided to
couple either the local [acsimile machine or the PC modem
to a single telephone line or alternatively, disconnects the PC
medem and facsimile machine from the common telephone
line. For example, in applications where botk the local
facsimile and the PC cach have an independent, dedicated
telephone line, switch SW3 remains open. In applications
where only a single telephone line is provided, both PC and
ihe local [acsimile may share the single felephone line by
saining access thereto in a staggered manner.

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

Movable switch arm SW1-1 sclectively couples the out-
pul lerminal of the pair of sceondary windings W2 of a
slep-up lransformer TR1 either to slationary terminal SWI-
2, which isolates the output of the transformer TR1 from the
operaling circuilry, or slationary contacl SWI1-3 which

couples the sccondary winding W2 of transformer TRIL 2

through movable switch arm SW1-7 and stationary contact
SW1-9 simultancously Lo slationary contacts SW2-6 and
SW2-12 of [our-pole double-throw switch SW2 for simul-
taneous conpcction 1o the PC modem and the local facsimile,
when switch arms SW2-5 and SW2-11 respectively cagage
stationary contacts SW2-6 and SW2-12.

Movable switch arm SW1-4 selectively couples a small
nine volt (9V) DC source (through jumper J5) to either
stationary switch arm SW1-5 for coupling nine volt (9V) DC
to a current generalor circuit 12 or alternatively coupling
nine volt (9V) DC 1o stationary terminal SW1-6 which in
turn provides DC power 10 the nine volt (9V) ring generator
circuit arranged witlin the dotted region as shown,

Currenl generator circuit 12 is comprised of resistors R,

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

diode D3 which are connected in the manner shown to
provide a constant current which simulates an off-hook
signal, utilized in the manner to be more fully described
nercinbelow. Resistor R2 serves as a curreni limiting resis-
tor. LED D3 lights lo denote operation of the constant
current generalor.

Ring generator circuit 14, which is utilized (o generate a
20 Hz sine wave of a 90 voli amplitude, comyprises a
555-1ype timing circuit 16 which, when activated by a nine
velt BC input, applied to timer 16 through lerminal VCC and
resistor R13, provides a pulse train of equal width, positive-
going pulscs al a pulse rate of approximately 20 Hz at its
output 16a.

The pulse train generaled by the 355 timer 16 is simul- 5

tancously applied to the input of inverter UTA whose output
is simultaneously coupled to the base electrodes of transis-
tors Q2 and Q4, through resisior R6é and through inverter
U1B and resistor R9.

The pulsc (rain, as was set forth hereinzbove, is simulta-
neously coupled to the -T inpul of a one-shoi mulfivibrator
operating as a phase delay cireuit and whose Q output is
coupled o the input of inverter U1E. The Q output of
ome-shot multivibrator U2A provides a phase delayed pulse
which is coupled through the output of inverter ULE simul-
tancously to the base of transistor Q5 through resistor R8
ardl 1o the base of transistor Q3 through mverter ULF and
resistor R7. Transistors Q2-0Q35 and resistors R6-R9,
together with resistor RIO, form a full bridge switching
circuit which is powered by the nine volt (9V) DC source
applied (o the terminal VCC to provide drive current suffi-
cient to drove iransformer TR1, comprised of a pair of
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primary windings W1 and a pair of sccondary windings W2,
10 generale a sine wave ouiput. The pair of primary windings
W1 and sccondary windings W2 are coupled in parallel and
the windings are arranged to provide a step-up transtormer
to magnifly the Input vollage preferably by ten o cne (10:1),
generating the desired output voltage which, in the present
application, is a 20 Hz cuiput of 90 volt amplitude with 15
mils of current from a nine velt (9V) DEC, 150 mils current
source. If desired, the frequency, amplilude and currenl of
the eircuit can be changed by selecting ditferent componsnt
values for the passive elements. The compoaent values
chosen in the present invention have been sclected to
generate a signal which reproduces a standard bell ring
signal cmployed in a conventional fransmission betweea

5 remoie (acsimile machines. The branch circuits BC1 and

BC2 of the bridge circuit are alternately rendered conductive
to altcrnately apply a positive voltage to opposing inputs of
the input windings W1 for penerating a sine wave from the
positive-going pulses produced by timer circuit 16. The two
input windings W1 are coupled in parallel as are the output
windings W2.

The bell ring signal is selectively supplied through mov-
able switch arm $WI1-1 of the three-pole, double-throw
swilch SW1 described hereinabove.

The operation of the interface cirevit of the present
inventica is as follows:

Assuming that the local facsimile is desited Lo be operated
in combination with the PC and to funclion as a scanner, the
switch SW2 1s moved from the normal position, in which the
movable switch arms are shown in solid line fashion, to the
dotted line position simultancously disconnecting the PC
modem and the local facsimile from the tclephone lines and
directly connecting the PC receive line, PCRI to ground and
the PC transmil line PCT1 directly 10 stationary contact
SW1-9. The local facsimile transmit line FXT2 is directly
connected to ground and the facsimile receive line FXR2 is
connected in common with line PCT1 to stalionary contact
SW1-9 of switch SW1. Switch SW3 may be either in the
open or the closed position when switch SW2 is moved to
the scan mode.

Switch SW1 is operaled by pressing buttoa Bl which is
ganged to the movable switch arms SW1-1, SWl-4 and
SW1-7 by a common linkage arm represented schematically
by dotted line LAL. A biasing member or spring SWI1
normally biases the movable switch amms to the selid line
position shown in Figure. By depressing switch button B,
the switch arms SW1-1, SW1-4 and $W1-7 are simulla-
ncously moved to the dotted line positions shown in II1G. 1.
Button Bl is maintained in the depressed position for a
period preferably between one and two seconds. In the
dotfed ling position, the nine volt (9¥) DC source is coupled
through switch arm SW1-4 and stationary terminal SW1-6
to the VCC terminals of ring generator circuit 14, producing
a 20t Hz sinc wave of 90 voit amplitude and a current of 15
mils at the secondary windings W2, which is applied to the
PC line PCY1 through SW1-1, SW1-3, SW1-7, §W1-9, 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 (inclnding but not
limited o an Apple Macintosh, IBM PC, PCAT or PCXT) is
provided with either an iaternal or external group 1IN fac-

-simile interface board, and shifts to a reccive mode for

receiving what appears to the PC to be a [acsimile trans-
mission from a “remote” facsimile machins.

Alter holding the button B1 depressed for a time which
need not exceed approximately 1wo seconds, button Bl is
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released causing the nine volt (9W) DC source to be coupled
to mput 12¢ of current generator circuit 12, which circuit
applies the constan: current to the facsimile receive line
FXR2 1o create what appears to the facsimile machine to be
an off-hook condition. Simultaneously therewith, LED D3
lights indicating that the current generator circuit is pres-
enlly in operation.

The local facsimile machine recognizes the conslant cur-
rent as represcitalive of an ofl-hook condition preparing the
local facsimile machine for tramsmission.

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

The facsimile machine may be eilher @ group I, group II,
or group IIT machine, although optimum document resolu-
tion can be obtained through the usc of a groug EH facsimile
machine.

‘Tke 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 200
pixels for standard facsimile machines and 400 by 400
pixels for new facsimile machines. Alternatively, a conven-
tiona]l OCR software package such as, for example, a
CAERE QCR program available from Bitso{lware may be
cmployed. Many alternative OCR software packages may be
utilized to 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 a5 follows:

The ring generating citeuil 1s nol required to be operated -

in this mode and in applications where a facsimile machine
is interfaced with a PC for usc ouoly as a printer, the ring
generaling circuil and the cooperating spring bias swiich
may be eliminated.

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

Switch SW1 is operated to power the current generator
circuif 12 causing both the PC and the Tacsimile machine (o
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) fo enter into a standard protocol with the

facsimile machine end thereafter to transmit information in
standard fTacsimile machine format, The facsimile machine
senses that it is commupicating 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 print mode in
which the facsimilke machine is identified in the printing
routine as the specific output device being utilized during
such a print mode, Upon completion of printing mode,
switch SW2 may be returned to the solid line position
decoupling the PC from the facsimile machine and recou-
pling the PC and facsimile modems 1o their associated
telephone Hoes.

FIGS. 22-21 show various arrangements in which the
present invention may be utilized.

Noting, for example, FIG. 24, the circuitry 10 of the
present invention is coupled between a slandard facsimile

1
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machine 30, a PC-type computer 40 having a facsimile
modem circuitry 41 and central office telephone lines 50 and
51. In the arrangement shown in FIG. 2, the facsimile
modem circuitry may be either infernal or external to the
PC-tvpe compuater 40

FIG. 2B shows another alternative embodiment in which
the circuitry of the present invention is incerporated into the
PC-type computer and may be arranged on its own prined
wiring board or 0a a printed wiring board which is common
to the circuitry £0 of the present invention and the Facsimile
modem circuitry 41, The arranpement of FEG, 26 is other-
wise the same as thai shown 1 11G, 2a. The circuit 10
shown in FIG. 2b is provided with three RJ-11 telephone
cable connections for respective connection with the fac-
simile machine 30 and telephone lines 50 and 51. If only one
additional telephone cable is provided, the standard fac-
simile machine 40 and the internal facsimile modem 41 may
share that cable.

FIG. 2¢ shows another alternative arrangement in which
the eirenitry 14 of the present invention is intcgrated into the
standard [acsimile machine 30. The operation of the arrange-
meal ol FIG. 2¢ is otherwise similar to those shown in FIGS.
24 and 2b.

FIG. 2d shows an arrangemenl in which the circuitry 10
of the present invention is mounied wpon its own printed
wiring board and is arranged within the PC-type computer
40 and is electrically connected to the internal facsimile
modem 41 by an external RF-11 cable as shown. The
operation 18 otherwise the same as the embodiments of
FIGS. 2a-2¢ described hercinabove.

The cireuitry 10 of ihe 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 enabling the circuit on ihe printed circui:
card, inserted into a slotl provided along the exterior of the
PC, 10 be coupled 10 a PCMCIA bus which is an additional
bus that may be addressed by the PC.

FIG. 2¢ shows still another arrangement in which the
PC-type computer 4 is coupled to external facsimile
modem cireuilry 41, (or example, through an RS-232 cable.
The facsimile machine Inlertaces to the cxternal facsimile
modem 41 throegh circuitry 10 by way of an RJ-11 tele-
phone cable. When in the normal mode of operation, cir-
cuitry 10 interfaces central office telephone lines 50 and 51
through the RI-11 tclophone cables, as shown. Cable 50 may
be employed [or 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 5 may be shared in the manner
previously described.

FIG. 2f shows an arrangement in which interface circuil
10is inlernal to the facsimile machine. PC-type computer 40
is coupled to the facsimile modermn circuitry 41 and interface
circuit 10 through an RS-232 cable. When in the normal
mode of operation, circuitry 10 inlerfaces the cenlral office
telephone lines 3¢ and 51 through RI-11 telephone cables, as
shown. Cable 50 may be employed for standard facsimile
machine telephone communications while telephone line 51
is used for the external facsimile modem circuitry. 10 only
one central office telephone line is available, line 50, for
cxample, may be shared in the manner previously described.
The arrangement of TIG. 2fis used with PC’s which do oot
have a fax modem installed. When interface 10 is installed
internal Lo the facsimiie, the fax modem of the fax machine
incorporates many of the functions of circuit 10, through
integration of the already existing circuitry components of
the fax modem.

A-16



US 6,894,811 Bl

7

The present invention may be employed with tefephone
systerns having digital signal processing. FIG. 2/t, which is
similar to FIG. 2f, and which shows like circuits designated
with like nmumectals, further includes an interface 60 for
digital signal processing. The send and receive options
required for scanning and printing are provided by interface
60, which may, for example, be a chip set such as PEB 2001
N-V4.4 and EPB 2186 N-V4.4, manefactured 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 Linc)
HDSYL (High Bit Rate Digilal Subscriber Line), or the like,
a chip set for handling such formats may be substituled for
interface 6.

As shown in FiG. 2i, a RAM and/or Fixed Disk 70 may
be incorporated into the interface 14, integrated with a fax
modem 30 to allow for the capiure of images or documents
for later trapsfer into the PC 40 or the facsimile machine 30,
or for image enhancement within the interface configuration
10. The adddition of the data storage feature is particularly
desirable [or the fax machine or fax medem when they are
in normal fax send or receive modes.

Opticnally, the data storage feature is desirable for field
application usage where information may be downloaded
from a PC and slored in interface 10 for later transfer to a
{acsimile machine or a PC. Sterage would he retained in this
instance by batlery backup incorporated in the RAM
memeory 70. Batlery backup is not necessary for fixed disk
storage.

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

As represented in FIGS. 2g-2f, in order to activatc an
automaled process for scanning or printing, the ring circuil
4 (FIG. 1) interfaces with the Tip and Ring features of the
fax modem or fax machine. Fhis is dependent on keying in
a code on the [ax keypad, such as ## or #* or any other
predeiermined code in order (o tespectively identify the
scanning and printing functions. [nerface 100 detects the
tones generated by the inserted code (at the tone receiver 25
and generales a ring signal, The ring signal is detected and
interpreted by the ring detect circuit of the fax modem or the
fax machine. The fax modem or fax machine then generales
receive signals or tones which indicate 4 connection. The fax
modem or {ax machine commences the scanning of the fax
image or print cycle.

By depressing a predetermined code such as ## on the [ax
machine key pad, the lone delector circuit 28 interpreis this
code, enabling a control circult to activate first (26) and
second (27) relay means. Relay 26 disconnects the fax
machine and the fax modem (connected Lo the PC) from the
Central Office terminal lines, Relay 27, then conneets 9V 10
the ring generalor circuit 14 causing a sinusoidal ring signal
of a predetermined frequency and amplitude to be generared
to the PC fax modem. The PC fax modem answers and starls
the scanning process from the fax machine to the PC.

A communication program sloted in the PC allows the
code #* (for example) to be enlered, generating the tone
signal from the fax modem. The tone detector circuit in the
inlerface 10 interprets this code, enabling 2 control cireuit to
activate first {26) and sccond {27) relay means. Relay 26
disconnects the fax machine and the fax modem (connected
1o the PC) from the Central Office lerminal lines. Relay 27,
then connects 9V 1o the ring generator circuil 14 causing a
sinusoidal ring signal of a predetermined frequency and
amplitude to be generated to the fax machine. The fax
machine answers and starts the printing process form the PC
fax modem.
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The swilch version does not require the ## or #% or any
other code, but activates the avtomated scanning/printing by
pressing the ringer button B2.

The provision of the scan and print functions infernal to
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 controlimodem circuitry 76 where they are
converled inlo a digital serial signal and then transmitied
through the RS 232 sending inlerconnect port, the signal is
then rteceived by an RS232 coonector at the PC. The
aforementioned procedure utilizes unused signal lines which
are available on most modem chips such as the Roclowell
chip series.

A send and receive driver software package then imple-
ments the following action. 'The receive driver soltwarc
accepts the digital image for storage or processing as appro-
priate, This sendfreceive driver communications softwarc
package also has the ability 1o send a digital image to the
fagsimile machine for printing purposes. The facsimile
machine’s control/modem circuitry then processed by the
print driver 77 for priating. This linkage method for scan-
ning and printing utilizing a Fax machine is particularly
useful for a computer without a fax modem. Any available
send/receive communications software package is accept-
able.

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

For the automated operation, the cirenitry 10 of FIG. 1 is
provided wilh device 25 which includes an antomatic tone
detector circuit for receiving a unique 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 techniques, the tone receiver operates
a driver cireuit 26 for operating switch SW2 to decouple the
PC and the facsimile machine from their associated tele-
phone lines and for connecting the PC to the facsimile
machine. Driver circuit 26 may be a relay or its equivalent
for operating an armature (net shown) to move the switch
arms between (helr twe operating states. Driver unit 27
which Likewise may be a relay or its equivalent, operates the
switch SW1 to the position coergizing the ringing circuit 14.
A timer is set and when two scconds elapses, unit 27 is
deenergized causing the off-hook signal to be generated by
current generator cirenit 12 through the release of the
operating button. When printing or scanning is complete, the
tone receiver unit is reset. A simplified tlow 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 iocal facsimiie
machine to provide the dual functions of operating indepen-
dently for transmission or receplion to remacte facsimile
machines as well as functioning as & scanner or printer with
alocal PC. The circuitry of the present invention provides all
the necessary signal conditions which lead the PC and lowal
{acsimile machine to believe thal they are communicating
with one another over a telephonc line, The facsimile
machine, although operating in its normal fashion, fuactions
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 conventional scanners or printers.

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

The novel ring circvit provides the required ring signal
which is conventional in present-day facsimile iransmission
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application through the employmeat of an incxpensive, low
volltage, DC batlery or 9V power source and, through the
operation of two switches incerporated in the novel interface
circuitry of the present invention, followed by operation of
the facsimile start swilch, provides an interface circuit which
is extremely easy Lo use and which eliminates the need for
more complicated and expensive microprocessor-hased
devices.
A latitude of modification, change and substilution is
intended in the foregoing disclosure, and in some instances,
some beatures of the invention will be craploved without a
corresponding use of other features. Accordingly, it is appro-
priate that the appended claims be construed broadly and io
a manger consistent with the spirit and scope of the inven-
tion herein described.
What is claimed is:
1. A methed of creating a scanning capability from a
facsimile machine to a computer, with scanned image digital
dala signals transmitted through a bi-directional connection
via a passive link between the facsimile machine and the
compyter, comprising the steps of:
by-passing or isolaling the facsimile machine and the
compuler [rom the public network lelephone Line;

coupling the facsimile machine 1o the computer;

conditioning the computer to receive digital facsimile
signals representing data on 2 scanned document; and

conditioning the facsimile machine to transmit digitad
signals representing data on a scanned decument 1o the
computer, said computer being equipped with send/
receive driver communications software enabling the
reception of scanned image signals from the facsimile
machine, said transmifted digital facsimile signals
being received directly into the computer through the
bi-direciionzl direct cornection via the passive Hnk,
thereafter, said computer processing the received digi-
tal facsimile signals of the scanned document as
needed.

2. The method of claim 1 o create a scanning capability
through & bi-directiomal direct connection via a passive link
between a facsimile machine and a computer by transfer of
scanned image data signals [rom the facsimile machine
through said comnection, said tacsimile machine by-passing
or isolated from the public network lelephome lne, and
connected to an appropriate receiving port of a computer or
other office product capable of recelving and processing said
signals.

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

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

5. The method of claim 1 further comprising optically
recognizing the scanned daia within the computer and
converting the scanned data inte character codes within the
computer, said computer belng equipped with Optical Char-
acter Recognition Software.

6, A method of creating a scanning capabilily from a
facsimile machine 1o a computer equipped with a medem,
with scanned image data signals transforred through a
bi-directional dircet connection via a passive link between
the facsimile machine and the computer, comprising the
steps of:

by-passing or isolating the facsimile machine and the

computer from the public network telephone line;
ceupling the facsimile to the computer;
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conditioning the computer fo receive facsimile signals
represenling data on a scanned document; and

conditioning the facsimile machine to transmit signals
representing dala on a scuoned document o the
computer, said computer being equipped with send/
receive driver communications softwarc cnabling the
reception of scanned image signals from the facsimile
machine, said traznsmitted facsimile signals heing
recelved through the bi-directional dircet connection
via lhe passive link to the computer modem, thereafter,
said compuler processing the received facsimile signals
of the scanned document as needed.

7. A methoed of making a facsimile machine operable as a
scanner and printer for a personal computer, by transferning
digital data through a bi-directional direct connection via a
passive link between the facsimile machine and the
computer, each of the facsimile machine and personal com-
puter for communicating normally using at least one public
network telephone line, comprising the sleps of:

configuring the facsimile machine to comumunicate with
the personal computer usiog a digital connector port of
the facsimile machine and personal computer, wilh
bolh the facsimile machine and personal computer
isclated from said at least one public network telephone
line;

arranging the facsimile machine (o be in a digilal con-
nection mede; and

shifting the personal computer 1o a connected mode for
sending or rcceiving digital signals through the
bi-directionul direct connection via the passive link for
scanning and pripting between the computer and the
facsimile machine, in a Facsimile format, using the
digital conmecior port of the personal computer, said
computer being equipped with sendfreceive driver
communications software enabling the transfer of the
scanning and printing signals between the computer
and the facsimile machine.

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

9. The method of claim 7 including using parallel con-
nector ports fo interface hetween the facsimile machine and
the personal computer.

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

11. The method of claim 7 further comprising optically
recognizing the scanped data within the computer and
converting the scanned data inlo character codes within the
compuler, said computer being equipped with Optical Char-
acler Recognition Software.

12. A meibod of using a facsimile machine as a scanner
and printer by transferring data signals through a
bi-directional direcl conneclion via a passive hnk between
the facsimile machine and the personal computer, each of the
facsimile machine and personal computer for communicai-
ing using telephone lypes ol eircuits, said facyimile machine
and computer being isolaied from the public telephone
network, comprising the steps of:

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

(b) arrangiag the facsimile machine Lo be in a simulated
off-hook condition, or connection mode; and
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(¢} shifting the personal computer to an off-hock
condilion, or connection mode for sending or receiving
signals in lacsimile formats through the bi-directional
direct connection via the passive link between the
personal computer and the [acsimile machine;

said compuier being equipped with send/receive driver
communications software cnabling the ransfer of the
scanning and printing signals between the computer
and the facsimile machine.

13, The method of claim 12 including using serial data
transmissions [or both scanning and printing through the
bi-dircctional direct connection via the passive link between
the facsimile machine and the personal computer.

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

15. The methed of claim 12 including using analog data
transmrssions for both scamning and printing through the
bi-directional direct connection via the passive link between
the facsimile machine apd the personal camputer.

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

17, The method ol claim 12 further comprising optically
recognizing the scanmed data within the computer and
converting the scanned dala into character codes within the
computer, said computer being equipped with Opiical Char-
acter Recognition Software.

18. A method of using a facsimile machine with a
computer, one or bolh of which being connected to a
telepbone line such that said facsimile machine vperales as
a scanning and printing device for the compuier when
isolated [rom the telephone line comprising the sieps of:

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

{b) generating a signal to simvlate an off-hook condition
or connection mode providing a direcl path whereby
the facsimile machine is conditioned to transmit or
receive signals through the bi-directional direction via
the passive link to the computer;

(¢ generating a facsimile machine signal whereby (he
compurer is conditioned to receive signals representing
data on a scanned document; and

(d) gererating a computer signal whereby the facsimile

machine is conditioned to receive signals representing 5

data on a document o be printed;
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suid computer being equipped with send/receive driver
communications software enabling the reception of
scanncd Image signals from the facsimile machine or
the scnding 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 1o a
telephone line such that said facsimile machine operates as
a printing device [or the compuier when isolaled from Lhe
ielephone line, comprising the steps of:

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

(b) generating a signal representative of a facsimile
machine communications signals, whercby the com-
puter 18 conditioned to transmil signals representing
data on a document 1o be printed; and

(¢) penerating a signal to simulate an oll-hook condition
or connection mode providing a direct path whereby
the facsimile machine is conditioned to receive signals
through the bi-directional dircct connection via the
passive link representing data from the computer of a
document to be printed.

24. A method of making a facsimile machine operable as

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

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

(b) arranging the facsimile machine 1o send or receive
digital data signals; and

{c) coupling the digilal data signals through the
bi-dircetional direct connection via the passive link
between the personmal computer and the facsimile
machine;

said computer being equipped with sendfreceive driver
commumcations 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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(57) ABSTRACT

Apparatus for interfacing a conventional facsimile machine
with a ’C enabling the use of the facsimile machine as a
scanner or printer. A first switch assembly selectively
couples the PC modem and facsimile machine either to inde-
pendent telephone lines i a normal mode or to cne another
in a scan/print mode. A manually operated switch assembly
is depressed for a brief interval sufficient to activate a ringing
circuit which converts DC power from a small battery source
0 a 20 Hz sine wave of 90 volt amplitude and applies the
sine wave signal to the PC to cause the PC or facsimile to
enler inlo a scan or prinl mode, respectively. The manually
operable switch is then released to apply a constant current
1o the facsimile machine to simulate an cff-hook condition.
A facsimile machine start batton is then operated to start the
facsimile machine which scans documents provided therein
and transmits the scanned data in a conventional facsimile
transmmission format or activate the PC te trapsmit a fax in
conventional facsimile transmission format to utilize the fac-
simile machine as a printer. The PC may be equipped with a
suitable soflware program [or converting non-graphic, i.c.
such as word-type information into a binary format suitable
for use in word processing applications and may store the
data in a memory for subsequent use. An auntomatic circuit
may be provided to initiate a scanning or printing mode
respomsive to receipl of a4 unique number received [rom
either the facsiinile machine or the PC, thus eliminating the
need for switclies.
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EX PARTE
REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307

TLIE PATENT IS HEREIBY AMENDED AS
INDICATED BELOW.

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

AS A RESULT OF REEXAMINATION, IT HAS REIN

DETHRMINED THAT:

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

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

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

coupling the facsimile machine to the computer;

conditioning the computer 1o receive digital facsimile sig-
nals representing data on a scanned document; and

conditioning the facsimile machine to transmit digital sig-
nals representng data on a scanned document to the
compuier, said computer being equipped with unmodi-
Jied standard profocol send/roceive driver communica-
tions software enabling the reception of scanned image
signals from the facsimile machine, said transmitied
digital facsimile signals being reccived directly into the
computer through the bi-directional direct connection
via the passive link. thereafier, 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 medem, with
scanned image data signals transferred through a
bi-directional direct connection via a passive link between
the facsimile machine and the computer, comprising the
sleps oft

hy-passing or isolating the facsimile machine and the

computer from the public neiwork telephone line;
coupling the facsimile to the computer:

conditioning the computer to receive facsimile signals

representing data on a scanned document; and

conditioning the facsimile machine to transmit signals s

representing data on a scanned document 1o the
computer, sald computer being equipped with wmmodi-
fied standard protocol send/receive driver cormmunica-
lions software enabling the receplion of scanned image
signals from the facsimile machine, said transmitted
facsimile signals being received through the
bi-directional direct connection via the passive link to
the compuler modem, thereafter, said computer pro-
cessing the received facsimile signals of the scanned
document as needed.
7. A method of making a Tacsimile machine operable as a
scanner and printer for a personal computer, by transferring
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digital data through a bi-directional direct connection via a
passive link between the [acsimile machine and the
computer, each of the fhcsimile machine and personal com-
puter for communicating normally using at least one public
network telephone line, comprising (he sleps oft
configuring the facsimile machine o commuricate with
the personzl computer using a digital connector port of
the facsimile machine and personal computer, with
hoth the {zesimile machine and personal computer iso-
lated from said at Jeast one public network telephone
line;

arranging the facsimile machipe to be in a digital comec-
tion mode; and

using an unmodified standard protocel! for shilting the
personal computer fo a connected mode for sending or
receiving digital signals through the bi-directional
direct connection via the passive link [or scanning and
printing hetween the computer and the facsimile
imachine, in a facsimile format, using the digital con-
nector port of the personal computer, sald compuler
being equipped with send/receive driver communica-
tions software enabling the transfer of the scanuing and
printing signals between the computer and the facsimile
machine.

12. A method of using a facsimile machine as & scanner
and printer by (ransferring data signals through a
hi-directional direct connection via a passive link between
the facsimile machine and the personal computer, each ofthe
facsimile machine and personal computer for communicat-
g using telephone types of circuits, said facsimile machine
and computer being isolated from the public telephone
network, comprising the steps of:

{a) configuring the fucsimile machine to communicate
with the personal computer using the facsimile
machine, and by-passing or isolating the facsimile
meachine and compuler from the public telephone net-
work;

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

(C) using an wunmedified stondard protocol for shifling the
personal computer to an off-hook condition, or connee-
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 equipped with send/receive driver
communications software enabling the transfer of the
scanning and printing sipnals between the compurter
and the facsimile machine.

18. A method of vsing a facsimile machine with a
computer, one or both of which being connectled to a tele-
phone line such that said facstmile machine operates as a
scanuing and printing device for the compufer when isolated
from the telephone line comprising the steps of:

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

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

(c) penerating a facsimile machine signal whereby the
compuler is conditioned to receive signals represenling
data on a scanned document; and
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(d) generating a computer sipnal whereby the facsimile
machine is conditioned to receive signals representing
data on a docnment to be printed;

said computer being equipped with wmmodified standard
proiocol sendfreceive driver communications sofiware
cnabling the reception of scanned image signals from
the facsimile machine or the sending of computer data
to the facsimile machine for printing,

19. A method of using a facsimile machine with a

computer, cne or bolh of whick being connected Lo a lele-
phone line such that sald facsimile machine operates as a
printing device for the computer when isolated from the tele-
phoue line, comprising the steps of:

(a) coupling the facsimile machine to the computer
through a bi~lirectional direet connection via a passive
link, which enables transfer of digital image signals in
both directions;

(b) generating a signal representative of a facsimile
machine communicalions signals, whereby the com-
puter is conditioned to transmit signals representing
data on a document Lo be printed; and

(c) generating a signal 10 simulate an off-heck condition
or connection mode providing a direct path whereby
the facsimile machine is conditioned to receive signals
through the bi-directional direct connection via the pas-
sive link representing data from the computer of a
document to be printed. wherein the compuler is
equipped with unmodified standavd protocol send/
receive driver comnnmication software.

4

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

scanner and printer for a computer. each of the facsimile
machine and computer for communicating normally vsing at
_ least one poblic network telephone line, comprising the steps
5
Y of:

A-24

{a) configuring the facsimile machine to communicate
with the personal computer through a bi-directional
direct connection via a passive link hetween a digital
connector port-on the facsimile machine and a digital
commector port on the computer, with both the Tacsimile
machine and computer by-passing or isolated from said
at least one public network telephone line:

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

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

said computter being equipped with wemodified standard
protocol send/receive driver communications software
cnabling the reception of scaaned 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 MACITINE COUPLED TO A PC
AS A SCANNER OR PRINTER

This application is a divisional ol the continuation-in-part
application Ser. No. 08/669,050, filed Jun. 24, 1990 now U.S.
Pat. No. 6,894,811, which is a continuatiog-m-part of appli-
cation Ser, No. 08/226,278, filed Apr. 11, 1994, which issued
as U5, Pat. No. 5,530,558, These applications are Incorpo-
rated herein by reference.

The following represents a true and accurate copy of con-
finvation-in-part application Ser. No, 08/669.036, except for
the addition of the new claims.

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

FIELD OF THE INVENTION

The present invention relates to interfacing a facsimile with
a PC and more particularly to an interface cireuit of highly
simplified design and including a novel ringing circuit
capable of generating a sign wave of a given amplitude and
[requency [rom asmall, portable DC baltery or 9V DC power
supply.

BACKGROUND O TIIE INVENTION

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

modem in a standard facsimile format to a remote facsimile -

which receives the transmitted data by a modem and converis
ke transmitted data into a form for printing a document which
is a replica of the document scanned by the transmitting
facsimile.

Scanning and printing devices especially adapted for use 3s

with PCs (Le. personal computers) are relatively expensive
devices typically costing many hundreds of dollars to as much
as several thousands of doliars for applications requiring
character recognition capabilities.

It has been recognized that conventionzal facsimile
machines may be ulilized 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 circvit
complexity.

OBIJECT OF THE INVENTION

Teis, therefore, a principal object of the present invention to

provide a circuit for interfacing a PC and a facsimileto enable 3

the Facgimile to be utilized as a scanner or a printer fora PC
and to accomplish all of the objectives of a scarmer or a printer
in a simple straightforward manner through the vse of a
circuit of highly simplified design and low cost.

BRIEY DESCRIPTION OF THE INVENTION

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

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

Release of the circuilry operating bullon causes the inler-
face circuitry to apply an off-hook condition 1o the {acsimile.
Docuinent scanning or printing is initisted by pressing the
foesimile start bulionor the siart button provided as partellhe
PC or by a program step integrated mto the PC as part of a
print mode {selecting the facsimile as the output device for
printing). Transmilied data may be directly stored in a PC
memory. Documents incorporating alphanumeric data may
be converted by a software program incorporated into the PC.

The ring gencrating cirenit responsive to pressing of the
operating utton generates a transrmil request signal by con-
verting the low voltage from a DC source into a 20 cycle sine
wave 0 90 voll amplitude through the employment of a pulse
generating cirenit coupled to phase delay means and applying
phase delayed and undelayed pulses to a transistorized
switching circuil for selectively applying positive DC vellage
o opposing inputs of a step-up transformer which applies a
boosted sinusoidal ring signal to the PC modem, the ring
generating cironit generating aringing 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 inless than two seconds, a battery, if used, will have an
extremely long operating life. Alternatively, ifa 9V DC power
source is used the battery is not required at all.

The simple, straightlorward operatior of only three
swilches eliminates the need for complicated, expensive and
typically microprocessor-based cireuitry. ’

BRIEF DESCRIPTION OF THE FIGURES

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

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

FIG. 1aisa flow diagram of the circuitry of F1G. 1 employ-
ing the microprocessor-based tone detecting cireuit of F1G. 1.

IFIGS. 20~ 2/ show simplified block diagrams of various
system arrangements employing the circuitry of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBOTIMENTS THERECOF

FIG. 1 shows an fnterface circuit 10 embodying the prin-
ciples of the presear 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 swilch acms SW2-2 is swilchable between slalionary
contacts SW2-1 and SW2-3.

Mowvable switch arms SW2-2, SW2-5, 5W2-8 and SW2-11
are all ganged to operate in unison as shown by common
operating button B2 coupled to the switch arms through a
linkage arm LA2 shown in schematic fashion as a dotted kine.
The switch is designed so that the switch arms are retained in
the positions to which they are moved.

The switch anns are arranged in pairs, switch arms SW2-2
and SW2-5 selectively coupling a modem ofa PC (not shown
for purposes of simplicity) to either a frst telephone line #1
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through jumper JP3 or direcily to a local facsimile machine
(not shown for purposes of simplicity) through s jumper
terminal JP2.

In a similar {ashion, z pair of swikch arms SW2-8 and
5W2-11 selectively couple the local [ucsimile machine
through jumper JP2 1o either a separate telephone line #2
(through jumper JP4) or to the modem of the PC.

A double-pole single-throw switch SW3 is provided to
couple eitker 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 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 asingle telephone line is provided. both PC and the local
facsimile may share the single telephone line by gaining
access therelo in a staggered marer.

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

Movable swiich arm SW1-1 selectively couples the output
terminat of the pair of sccondary windings W2 of a step-up
transformer TR either to stationary terminal SW1-2, which
isolates the output of the transformer TR1 [rom the operating
circuiiry, or stalionary contact SW1-3 which couples the sec-
ondary winding W2 of transformer TR1 through movable
swilch arm SW1-7 and stationary contact SW1-9 simuita-
nevusly 1o stationary contacts SW2-6 and SW2-12 of four-

pole double-throw switch SW2 Jor simultaneous connection 3

to the PC modem and the local facsimile, when switch arms
$W2-5 and SW2-11 respectively cngage stationary contacts
5W2-6 and SW2-12.

Movable switch arm SWi-4 selectively couples a small
nine volt (9V} DC source (through jumper 15) to either sta-
tionary switch arma SW1-5 for coupling nine volt (9V) DC to
a current generator circuit 12 or alternatively coupling nine
volt (9v) DC to stationary terminal SW1-6 which i tun
provides DC power to the nine volt (9V) ring generator circuit
arranged within the dotted region as showi.

Current generator circuit 12 is comprised of resistors R1,
R2 and RS, transistors Q1 and Q#6, diode D2 and LED-type
dinde T3 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 limiting resistor. LED D3
lights to denote operation of the constant current generator.

Ring generator circuit 14, which is utilized to generate a 20
Iz siee wave of a 90 volt amplitude, comprises a 5355-type

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

input, applied to timer 16 through lerminal VCC and resistor
R13, provides & pulse train of equal width, positive-going
pudses at a pulse rate of approximately 20 Hz at its output 160,

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

neously applied to the input of inverter UTA whose outpul is 5

simultaneously coupled 1o the base electrodes of transistors
Q2 and 4, through resistor R6 and throagh inverter UL1B and
resislor R9.

The pulse train, as was sel forth hereinabove, is simuita-
necusly coupled to the —T input of a one-shot multivibrator
operating as a phase delay circuit and whose (Q ontput is
coupled to the input of inverter U1E. The Q output 6fone-shot
multivibrator U2A provides a phase delayed pulse which is
coupled through the output of inverter UTE simultanecusly to
the base of transistor Q5 through resistor R8 and to the base of
tramsistor Q3 throngh inverter U1F and resistor R7, Transis-
tors (J2-Q5 and resistors R6-RY, together with resistor RIO,
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form a tull bridge switching circuit which is powered by the
aine volt (%) DC source appiied to the terminal VCOC (o
provide drive current sufficient to deive transformer TRI.
comprised of a pair of primary windings W1 and @ pair of
secondary windings W2, to generate a sine wave cutput. The
pair of primary windings W1 and secondary windings W2 arc
coupled in parallel and the windings are arranged to provide
a slep-up transformer to magnify the input voltage preferably
by len to one (1(k1). generating the desired outpul voltage
which, in the present application, is a 20 Hz cutput ot 90 volt
amplitide with 15 mils of carrent from a nine volt (V) DC,
150 mils current source. If desired, the requency, amplitude
and current of the circnit can be changed by selecting differ-
ent component values for the passive elements. The conpo-
nent values chosen in the present invention have been selected
to generate a signal which reproduces a standard bell ring
signal employved in a coaventional transmission between
remote facsimile machines. The brancheircuits BC1 and BC2Z
of the bridge circnit are altermately rendered conductive to
alternately apply a positive voltage to opposing inputs of the
input windings W1 for generating a sine wave from the posi-
tive-going pulses produced by timer circuit 16. The two input
windings W1 are coupled in parallel as are the oulput wind-
ings W2.

The bell ring signal is selectively sopplied throngh mov-
able swilch arm SWi1-1 of the three-pole, deuble-throw
switch SW1 described hereinahove.

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

Asswming that the local facsimile is desired to be operated
in combination with the PC and to function as a scanner, the
switch SW2 is mmoved from the normal position, in which the
mevahle switch arms arce shown in solid line fashion, to the
dotted line position simultanecusly discosnecting the PC
modein and the local facsimile from the telephone lines and
directly connecting the PC receive Iine, PCRI 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 to stationary contact
SW1-9 of switch SW1. Swilch SW3 may be either in the open
or the closed position when switch SW2 is moved to the scan
maode.

Switch SW1 is operated by pressing button BI which is
ganged to the movable switch arms SW1-1, SWi-4.and
SW1-7 by a common linkage arm represented schematically
by dotted line LA1. A biasing member or spring SWP1 or-
mally biases the movable switch arms to the solid lise posi-
tion shown in Figure. By depressing switch botten 31, the
switch arms SW1-1, SW1-4 and SW1-7 are simultancously
maoved to the dotled line positions shown inFIG. 1. Button 31
is maintained in the depressed-posilion for a period prefer-
ably hetween one and two seconds. In the dotted Tine posi-
fion, the nine volt (9V) DC source is coupled through switch
arm SW1-4 and stationary tenminal SW1-6 (o the VCC ter-
minals of ring generator circuit 14, producing a 20 Hz sine
wave of 90 volt amplimade and a current of 15 mils at the
secondary windings W2, whickis applied to the PCline PCT1
through SW-1, SW1-3, SW1-7, SW1-9, 126, SW2-6 and

0 SW2-5, simulating what the PC believes is a request by a

“remote” facsimile to transmit data thereto. The PC, which
may be any type of computer {including but not limited to an
Apple Macinlosh, IBM PC, PCAT or PCXT) is provided with
either an internal or external group III facsimile interface
board, and shifis to a receive mode for receiving what appears
1o the PC 10 be a [acsimile iransmission from a “remote”
facsimile machine.
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After holding the button B1 depressed for @ time which
need not exceed approximately two seconds, button B1 is
released causing the nine volt (9V) DC scurce to be coupled
to input 122 of current generator circuit 12, which circuit
applies the constant current 1o the facsimile receive line
FXR2to create what appears to the facsimile machine to be an
off-hook condition. Simulianeously therewith, LED D3
lights indicating that the current generator circuit s presently
in operation.

The local fzesimile machine recognizes the constant cur-
rent as represenialive of an ofl-hook condition preparing the
local facsimile machine for transmission.

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

The facsimile machine may be cither a group T, group 11, or
group 111 machine, although optimum document resolution
can be obtained through the use of a group IIT facsimile
nachine.

The conventicnal PC can store the ransmitied data in its
memory as a “picture” the resolution of the picture being 200
by 100 pixels for old fucsimile machines, 200 by 200 pixels
for standard facsimile machines and 400 by 400 pixels for
new facsimile machines. Alternatively, a conventionat OCR.
software package such as, for example, a CAERE OCR pro-
gram available from Bitsofiware may be emploved. Many
alternative OCR software packages may be utilived to converl
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 facsimile machine operates as a printer is
as follows:

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

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

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

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

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

machine and thereafier 1o transmit information in standard
facsimile machine format, The facsimile machine senses that
it is communpicating with. a remote facsinyile machine and
creates a doctmiment in accordance with the data received from
the PC in “pixe}l” form. The PC may be provided with a
standard program having a print mode in which the [ucsimile
machine is identified in the printing routine as the specific
output device being utilized during such a print mede. Upon
completion of printing mode, switch SW2may be returned 1o
the solid line position decoupling the PC from the facsimile
muchine and recoupling the PC and facsimile modems to their
associated telephone lines.

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

Noting, {orexample, FIG. 2a. the circuitry 16 of the present
invention is coupled between a standard facsimile machine
38, 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
arrangement shown in FIG. 24, the facsimile modem circuitry
may be either internal or external to the PC-type computer 40.

F1G. 2b shows another alternative embodiment in which
the circuitry of the presant invention is incorporated dnto the
PC-ype computer and may be aranged 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 facsimile
modem circvitry 41. The arrangement of TIG. 25 13 olherwise
the same as that shewn in FIG. 2«. The cirenit 10 shown in
FIG. 20 is provided with three RJ-11 felephone cable connec-
tions for respective connection with the facsimile machine 30
aud telephone lines 50 and 51. If only one additional tele-
phone cable is provided, the standard facsimile machine 40
and the intemal facsimile modem 41 muy share (hat cable,

FIG. 2¢ shows another alternative arrangement in which
the circuitry 10 of the present invention is integrated into the
standard facsimile machine 30. The operation ol the arrange-
menl ¢f FIG. 2¢ is otherwise similar to those shown in FIGS.
20 and 24

FIG. 24 shows an arrangement in which the cireuitry 16 of
the present invention is mounted upon its own printed wiring
board and 1s arranged within the PC-type computer 40 and is
electrically connected to the internal facsimile modem 41 by
an external RI-11 cable as shown The operation is otherwise
the same as the ernbodiments of FIGS. 2a-2¢ described here-
inabove.

The circuitry 10 of the present invention may alternatively
be placed upon a printed circuit curd ol upproximalely a credit
card size for inseriion in a bus slot provided in present-day
PCs enabling the circuit on the printed circuit card, inserted
mito a slot provided along the exterior ofthe PC, to be coupled
1o a PCMCIA bus which is an additional bus that may be
addressed by the PC.

FIG. 2e shows still another acrangement in which the PC-
type computer 49 is coupled to extemal facsimile modem
circuitry 41, for example, through an R8-232 cable. The
facsimile machine interfaces to the external facsimile modem
41 through circuitry 10 by way of an RJ-11 telephone cable.
When inthe normal mode of operation, cireuitry 10 interfaces
central office telephone lines 50 and 51 twough the RI-11
telephone cables, as shown, Cable 50 may be emploved for
standard facsimile machine telephone comnminications while
telephone line 51 is vsed for the external frosimile modem
circuitry. Ifonly one central office telephone line is available,
line 50 may be shared in the manner previously described.

F1G. 2fshows an arrangement in which interface circuit 10
1s internal 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
ol operation, circuitry 10 mterfaces the central office tele-
phone lines 50 and 51 through RI-1T telephone cables, as
shown. Cable 50 may be employed for standard facsimile
machine telephone cormmunications while telephone line 51
is nsed for the extemal facsimile modem circuitry, If only one
central effice telephone line is available, line 50, for example,
may be shared in the manner previously described. 'Ihe
arrangement of FIG. 2fis used wilth PC’s which do not have
a [ax modem installed. When interface 10 is installed intemal
to the Tacsimile, the fax modem of the fax machine incorpo-
rates many of the functions of circvit 10, through ntegration
of the already existing circuitry components of the fax
modem.

‘The present invention may be employed with telephone
systems having digital signal processing. IIG. 24, which is
simifar to FIG. 27, and which shows like circuils designated
with like mimerals, further includes an interface 60 for digital
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signal processing. The send and receive options required for
scanning and printing are provided by interface 60, which
may, for example, be a chip set such as PEI3 2091 N-V4.4 and
FEPR 2186 N-V4.4, manufactured by Siemens. Any other chip
set having similar operating characleristics may be employed.
As other digital signal formats come into use, such as AIDSL
(Asymmetric Digital Subseriber Line} HDSL (High Bit Rate
Digital Subscriber Line), or the like, a chip set for handiing
such formats may be substituted for interface 60.

As shown in FIG. 24, a RAM andfor Fixed Disk 70 may he
incorporated into the interface 10, iotegrated with a fax
modem 30 (o allow for thecapiure of images or documents for
later transfer into the PC 40 or the facsimile machine 30, or for
image enhancement within the interface configuration 10.
The addition of the data storage feature is particularly desir-
able for the fax machine or fax modem when they are in
normal fax send or receive modes.

Optionally, the datn storage feature is desirable for fleld
application ussge where informalion may be dewnloaded
from a PC and stored in interface 10 for later wransfer to a
facsimile machine or a PC. Storage would be retained in this
instance by battery backup incorporated in the RAM memory
70. Battery backup is not neeessary for fixed disk storage.

FIG. 2/ shows an arrangement for avtomated scanning and
printing functions between a [ax modem and a fax machine.

As represented in FIGS. 2¢-2f, in order to activate an auto-
mated process for scanning or printing, the ring circuit4 (FIG.
1} interfaces with the Tip and Ring features of the fax modem
or fux machine. This is dependent on keying in a code on the
fax keypad, such as # or #* or any other predetermined code
in order to respectively identify the scanning and printing
functions. Interface 10 detects the tones generated by the
inserted code (at the tone receiver 25 ané generates a ring
signal. The ring signal is detecled and inferpreted 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 commection. The fax modem or fax machine
commences the scanning of the fax image or print cycle.

By depressing a predetermined code such as ## on the fax
machine key pad, the tone detector circuit 25 interprets this
code, enabling a conrzol circvit fo activate first (26) and sec-
ond {27} relay means. Relay 26 disconnects the fax machine
and the fax modem (conneeted to the PC) from the Central
Office terminal lines. Relay 27, then connects 9V to the ring,
generator cirenit 14 causing a sinusoidal ring signal of a
predetermined frequency and amplitude to be generated to
the PC fax moden, 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 tone 30

signal from the fax modem. The tone deteclor eircuil in the
interface 10 inlerprets this code, enabling a contrel circuit (o
activate first (26) and second (27) relay means. Relay 26
disconmects the fax machine and the fax modem {connected to
the PC) from the Central Office terminal lines. Relay 27, then
connects 9V 1o lhe ring generator circuil 14 causing a sinu-
soidal ring signal of a predetermined frequency and ampli-
tude o be generated o the fax machine. The fax machine
answers and starts the priniing process [rom the PC fax
modem.

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

‘The provision of the scan and print fonctions internal 1o the
facsimile machine may also be accomplished by utilizing the
analog ouiput of the optical scanning circuit 75 of the fac-
simile machine (FIG. 2g). The analog signals are processed
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by the control/modem circuitry 76 where they are converted
inte a digital serial signal and then transmitted through the RS
232 sending interconnect port, the signal is then received by
an RS232 connector at the PC. The aforementioned prace-
dure ntilizes unused signal lines which are available on most
modem chips such as the Rockwell chip serics.

A send and receive driver software Package then imple-
ments the following action. The receive driver software
accepls the digital image for storage or processing as appro-
pdate. This send/receive driver communications software
package also has the ability to send a digital image fo the
facsimile machine for printing purposes. The facsimile
machine’s control/modem circnitry 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 uri-
lizing a fax machine is particularly uscful for a computer
without a fax modem. Any available send/receive communi-
cations software package is acceptable.

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

For the avtomated cperation, the circuitry 10 of FIG. 1 is
provided with device 25 which includes an automatic tone
detector cirenit Tor receiving aunique nunber dialed by either
the facsimile machine or the PC modem. Upon recoguition of
the unique number, as set forth above or by generation vsing
other techniques, the tone receiver 25 operates a driver circuit
26 for operating switch SW2 to decouple the PC and the
{acsimile machine from their associated telephone lines and

* forcennecting the PC to the facsimile machine. Driver circuit

26 may be a relay or its equivalent for operating an armature
(not shown) to move the switch arms between their two oper-
ating states. Diriver unit 27 which likewise may be a relay or
its equivalent, operates the switch SW1 Lo the position ener-
gizing the ringing circuit 14, A timer is set and when two
seconds clapses. unit 27 is deenergized causing the off-hook
signal 1o be generated by current generator cirenit 12 through
the release of the operating button. When printing or scanning
is complete, the tone receiver unit is reset. A simplified flow
disgram of the aforementioned operation is shown in FIG. 1o

Thecircuitry of the present invention 1s highly simplified in
design and provides effective communteation between the PC
and local facsimile machine enabling the local facsimile
machine to provide the dual fanctions of operating indepen-
dently for transmission or reception o remote facsimile
machines as well as functioning as a scanner or printer with a
local PC. The cireuitry of the present invention provides all
the necessary signal conditions which lead the PC and local
{acsimile machine 1o helieve that they are comnmmnicating
with one another over a telephone line. The facsimile
machine, although operating in its normal fashion, functions
very effectively as a scanner or printer as and when needed
and provides @ scanning or printing capability at a mere
fraction of the cost of conventional scanners or printers.

Simple switching of SW2 retums the PC and facsimile
machine o normal use.

The novel ring circuit provides the required ring signal
which is conventional in present-day facsimile transmission
application through the employment ot an inexpensive, low
voliage, DC batiery or 9V power source and, through the
operation of two switches incorporated in the novel interface
circuitry of the preseml invention, lollowed by operation of
the facsimile start switch, provides an interface cirenit which
is extremnely easy 1o use and which eliminates the need for
more complicaled and expensive microprocessor-based
devices.

B-19
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A latitvde of modification, chanpe and substitution is
intended in the foregoing disclosure, and in some instances,
some features of the invention will be employed without a
correspoending use of other features. Accordingly, it is appro-
priate (hat the appended claims be construed broadly and in a
manner consistent with the spirit and scope of the invention
herein described.

What is claimed is:

1. A method of transferring digital image data signals
belween a compuler equipped with send/receive driver com-
muscations software and a facsimile machine to cause sad
faesimile machine W operate as a printing device, comprising,
the steps oft

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

{b) conditioning the facsimile machine (o receive priat
image data from the computer;

{c)yconditioning the computer for initiating transmission of
print image digital data to said facsimife machine of a
document to be printed by said facsimile machine:

(d} upon activating the send driver comnunications soft-
ware of the computer the print image digital data from
the computer is transferred without intermption through
a recelving port of the facsimile machine. whereby the
print image digital signals of the compuler are processed
by the facsimile machine into sighals for printing.

2. A method of connecting the scan or print apparatus of a
facsimile machine configuration to a computer, in order to
support image data (ransmissions for scanaing or priniing
between the facsimile machine and the coniputer, comprising
the steps of!

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

canditioning, the transmission of image data signals
between the facsimile machine and the compuier [or the
selected scan or print mode;

3

0

e
o

[
o
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said computer being equipped with sendfreceive driver
communications soflware enabling the sending ol image
data to the facsimile machine for printing or receiving of
the scanned facsimile machine image data by the com-
puler for use as needad.

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

4. The method of claim 2, including wansferring a digital
data source signal of a scan or print data invage between said
facsimile machine and said computer as needed.

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

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

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

(k) 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 soltware enabling the transfer of the digital
image data between the computer and the facsimile
machine; and

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

B-20
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pendent telephone lines in & normal mode or to one another
in a scan/print mode. A manuvally cperated switch asscmbly
is depressed for a brief interval sufficient to activate a ringing
circunit which converts DC power from a small battery source
to a 20 Hz sine wave of 90 volt amplitude and applies the
sine wave signal to the PC to cause the PC or facsimile to
enter into a scan or print mode, respectively. The manuafly
cperuble switch is then released 1o apply a constant current
1o the facsimile machine to simulate an ofl-hook condition.
A facsimile machine start bution is then operated to start the
facsimile machine which scans dociunents provided therein
and transimils the scammed data in a conventional facsimile
transmission format or activate the PC to transmit a fax in
conventional facsimile transmission tormat to utilize the fac-
simile machine as a printer. The PC may be equipped with a
suitable software program for converting non-graphic, i.e.
such as word-type information into a binary format suitable
for use in word processing applications and may store the
data in a memory for subsequent use. An automatic circuit
may be provided to initiate & scanning or printing mode
responsive 10 receipt of a unique cumber 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 US.C. 307

THE PATENT IS HEREIFY AMENDEL AS
INDICATTD BEEOW.

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

AS A RESULT OF REEXAMINATION. I'T HAS BEEN
DETERMINED THAT:

Claims 1, 2, 6 are determined to be patentable as
amended.

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

1. A method of transferring digital image data signals
between a computer equipped with gereric send/reecive
driver communications software and a facsimile machiae to
cause said facsimile machine to operate as a printing device,
comprising the steps of:

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

(b) conditioning the facsimile machine w0 receive print
image data from the computer:

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

{d) vpon activating the gereric send driver communica-
tions soltware of the compuler the print image digital
data from the computer is transferred without interrup-
tion through a receiving port of the tacsimile machine,
whereby the print image digital signals of the compuler
are processed by the facsimile machine into signals for
printing,

oy

30

2

2. A method of connecting the scan or print apparatus of a
[acsimile machine configuration 1o & compuler, in order 1o
support image data transmissions for scanning or printing
between the facsimile machine and the computer, compris-
ing the steps of:

coupling the facsimile machine to the computer through a
hi-dircetional direct conncction via a passive link
between the facsimile machine and the computer; con-
ditioning a scan or print mode for the facsimile and the
compuler, as needed;

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

said computer being equipped with gereric send/reccive
driver commuunications software enabling the sending
of image data to the facsimile machine for printng or
receiving of the scanned facsimile machine image data
by the computer for use as needed.

6. A method of using a facsimile machine operably linked
to a computer to print transmitted digital image data received
from a compuiter by the facsimile machine, or scan digjtal
image data transmitted from the ficsimile machine to the
compter through a bi-directional direct connection via a
passive link, the method comprising:

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

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

(c) transmitting the digital image data fom the computer
1o the lacsimile machine for printing, or transmitting
scanned digial image data from the facsimile machine
1o the computer, over the hi-directional direct connec-
tion via the passive link in accordance with an instruc-
tion.
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a scan or print mode, respectively. 'The manually operable
switch is then released 1o apply & constant current to the
facsimile machine to simulate an off-hook condition, A fac-
simile machine start button is then operated to start the fac-
simile machine which scans documents provided therein and
transmits the scanned data in a conventional facsimile trans-
mission format or activate the PC to transmit a fax in conven-
tional facsimile transmission format to utilize the facsimile
machine as a printer. The PC may be equipped with a suitable
saftware program for converting non-graphic, i.e. such as
word-type information into a binary format suitable foruse in
word processing applications and may store the data in a
memory for subsequent use. An aulomatic cirenit may be
provided to initiate a scanning or printing mode responsive 10
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machine or the PC, thus eliminating the need for switches.

8 Clabms, 11 Drawing Sheets

C-2



US 8,040,574 B2

Page 2
U.8. PATENT DOCUMENTS Ip 63-1 82960 311588

4,607,280 A 21986 Kurckawa g fﬂéﬁg? %&ggg
4,802,204 A 171989 Chang P 2.15[459 51990
4816911 A 31989 Kirscheral. P 335165 271001
4,868,672 A 91989 Hirokieral, s 433061 Sitonn
4910607 A 3/1990 Kita et al. Iy 5.14580 171993
4964,134 A 10/1990  Shimotono i 5180104 271993
4,989,163 A 171991 Eawamata et al. ™ ‘6-54106 2“99;1_
4,901,200 A 2/1991 Li_n P 6-54107 21904
S021892 A 671991 Kitaotal. P o70083 S 1904
3,175,750 A 12/1992 Donovan et al. WO WO 95719089 71995
5,216,517 A 671993 Kinoshita el al. . h
RE34.429 B 11/1993 Basan etal. CTHER PUBLICATIONS
5.297.145 A 371994 Ogawa English Language Abstract of JPL168161; Tul. 3, 1980,
5,390,031 A 201995 Kanget al English Language Abstract of TP2151459: Jun, 11, 1990,
3425435 A @995 Motoyama et al. English Language Abstiact of JP5189104; Ful. 30, 1993
gjié—i% : 13{335 giﬂ;‘t“;l English Langaage Abstmel of DE4312136; Oct, 20, 1994,
S8 385 A /1096 M:mniné English Language Abstract of 13H4239349; Sep. 22, 1994,
5:530,554 A 61996 Machara R‘S-BQC Interface Kit for Fax-L770, Technical Specifications,
5532,844 A %1996 Kagami et al, CANONIISD. - o
5,552,901 A 91996 Kilauchi et al. Fax-1.770 R8-232C Service Manual, Revision 0, CANON, Feb.
5,588,047 A 12/1996 Rosengren et al. 1991
5,590,339 A 12/1996 Chang English Langvage Abstract of JPG3187960; Aug. 3, 1988

H1677 I 5/1997 Huetal. Abstract of “Turning Microcomputers into Fax Machines™; L, Caty;
5680227 A 10/1997 Picard igh Technology; vol. 7, Iss. 3; pp. 60-61; Mar. 1987.
5684607 A 1111997 Matsumoto “Okidata deploys i960 in multi-use peripheral—Doc-Tt peripheral
5.847.843 A 121998 S,}“bm"‘ etal. device-Product Announcement™; Electronic News; Sep. 28, 1992,
3,872,901 A 21999 Kemne el al. “Company News:; New Producet from Okidata”; The New York Times;
5‘914,7"39 A 6{1999 Murata Sep. 20, 1992,
g:g%g;é § I 1(5)5((;3(1} I];A;;SZT;TO Abstract  of “Rockwelt _Ingt,emaﬁ(mal’s Tow cost RFXOGV12
5.519.057 Bl 212003 Kuresawa et al, MONOFAX fax modem chip”; Newsbyles News Nelwork, Mar. 15,
7.0939,050 B2 %2006 Motoyama 1994 . . .
7262871 B2 2007 Matsueda of al. “Information Delivery and Fax Technology™; Hawkins; Online, pp.

2003/0200403 Al 10,2003 Niwa et al. 98-101; Jul. 1990.

FOREIGN PATENT DOCUMENTS

4239349 Al
4312136 Al
0655852 Bl

DE
DL
EP

91594
101594
5/1993

“Personal Computer Image Commuaications Using Facsimile™;
TEEE Journal on Selected Areas in Commuaications. vol. 7, No. 2,
pp. 276-282; Feb, 1989,

Abstract of “Pursuing One Peripheral”; Blankenhorn, Dana; Bar-
rington, vol. 34, Iss. 20, pp. 71-73; Oct. 15. 1988.

C-3



US 8,046,574 B2

TA ~ LNJHR HOIVHINIO INGHNND o~ 7

i
wou R || soony s ues L
MWL mmw || zzzznd o

L EL I
LEAT HALRS
gl W
wal Tt o
L1

Y
i
|

Sheet 1 of 11

SLTOA B+ - 145

Oct. 18, 2011

U.S. Patent

194 ol
A w.-
(8- 1AS Wow3) 90A i o Nwiw.; _:Mmm_%
¥
oo DT 0560 (9-1MS WOM4)I0A
1 :N A..v_ L ..vl_;
eIV
A 5t 1N0HID
HOIVIINID

(o-14S WO} DN ony oA 6 ¥

c-4



U.S. Patent Oct. 18, 2011 Sheet 2 of 11 US 8,040,574 B2

[v]

NUMBER
RCVD

Operate
26

v

DEPRESS
BUTTON
{(OPERATE 27)

v

SET TMER

RELEASE
BUTTON
(DEENERGIZE 27)

THIS GENERATES
QFF = HOOK COND.

PRINTING /
SCANNING
COMPLETE

Fig. 1a

RETURN

C-5



US 8,040,574 B2

Sheet 3 of 11

Oct. 18, 2011

U.S. Patent

| 18l 0D

vz “Bud
Z 18l 00
,
|G ed9u) [y
o 81900 8L
w._w ii-rd
A —
L IMD
o2 || oo a1 0
wepol x04 i Sutopyieju

)
0S

3qeJ BL

WBpPOW XDJ
|DUIBIX] 40 |DUiB}U}

dejndwion edd] nd ,fo¢

ti-ry

OUIYIDN XD 4
pADpuD)S

(
o¢

C-6



US §,040,574 B2

Sheet 4 of 11

Oct. 18, 2011

U.S. Patent

Q3 “bug
Z 18l 03 I 181 02
)
Pm 0sS
Lt
/
81900 1L
—_— -
Aggnod)g | 0L UMD %9 L
WepoN Xp4 | Bujonjieiu] I -y SUIUODN XD
T p4DpUD}S
piD) UOHUBAU|
jusseld / WepoN XD4 |oulejul om
tejndwioy edA) nd ﬂ/o¢

C-7



US 8,040,574 B2

Sheet 5 of 11

Oect. 18, 2011

U.S. Patent

og by
¢ 8L QD } 8L 0D
/ )
LG PP Pk 0S
-1y
oiqu) 181
LY b
Aynoato S 0L 139
Wepop XD s Bujonjieju|
WopoN XD4 { sujyobN xb4
|pUseU] 0f pIDpUDLS

Jepndwion edA] od /o¢

C-8



US 8,040,574 B2

Sheet 6 0f 11

Oct, 18, 2011

U.S. Patent

pe b
4
ﬁ\
Z 18l 00 I 1®L 0D
Wepo XP4 gy / )
[DUJBjU] oM o 1G 0g
oj90) 2]
PiD) Jd |PUJBiU] H-rd agog joL
o ub ug Li-MY 8|qp) (oL
3 =
m:mueohw_*& o_uw hh = eczw ._uo_‘wcﬂmm
Jeindwon edi] ad \-o¥ om.,

c9



US 8,040,574 B2

Sheet 7 0f 11

Oct. 18, 2011

U.S. Patent

dojndwoy edAj o4

ag By
Z ®L QO 1 18l 02
)
_m\ i 0g
WM aigp ey
b1y
Aynoay | G 1y
WBPOKN XDi Bujopjisju
alqn) ZC7-SY

B)qe) L

\ov

Adjinodly uojusAul jueseld
84 JUWBPON XD4 |puleix3

-y

SU|YODW XDJ
pJDpuD}g

r
o¢

C~10



US 8,040,574 B2

Sheet 8 of 11

Oct. 18,2011

jz 'Bi4

218100 %

SlED L

"
bTH

LIB1 0D

o6

alqeD jal

H-TH

Jandwon adAL od

21qe]) ZE2-8H

[§4
LRI ] fynano
ase U wapopy xef

auyoep] xe4
piepuels

of

C-11

U.S. Patent

07 ANINo1D UOIJUIAUJ JUBSALd
WapPON Xed/euiyoep xed



US 8,040,574 B2

Sheet 9 0of 11

Oct. 18,2011

U.S. Patent

SUOPOUNY TOYINI(Q
Juo) Oy

Y31s wdpows gy

xXeJ 0) feuad}uy
IdALI( 20K P
AINaar) jonuoe)

Ao
JoNt|]

SL
a5(A9( buluuedg
{eibia feondo
soulyaep xeq

\

aulyoBy xed

piepuels

Bz ‘614
0s
{
aqen el
{191 QO [Te
a|qed) @L
g 101 00 —
\s
2JeM}JOS UOHEDIUNWWO)
aAI9D8Y/PUaS
M |———— 10100UUOD
SHBULD U v|qeD Ze2-SY zeesH
Jandwio) adAl od
fo_w

ot

C-12



US 8,040,574 B2

Sheet 10 of 11

Oct. 18,2011

U.S. Patent

Rndwon 2dh] nd

uz 614
Z19L 09 L 12L 0D
f m peD fag fom
\tH
) B
ISy |
09
-/
BOEMEIA

| ST
#HaeD7EL-5H

01 N5

P ISOK 15OV 'NaSH

aujyoepy Xed prepuers

0or

e

C-13



US 8,040,574 B2

Sheet 11 of 11

17 "SI

1§ = ¢L02 L 1®LOD - 0§

a|qe] #al

Lty
a|qe eal
Liry

o¥
« Anang

— WapojA Xed

Oct. 18, 2011

3s1Q psxid
Ainon D 10 vH se yons

ﬁl ot
8iqes ajel

wapopy Xe4 so108Q oBeI0)S o1983 3151 suIEN

ey Ty Xed pIEpUElS
Wapow xe oLnoRs
EUIST 10 feusouj sogpaly M0

U.S. Patent

|
! i
| wapow xej 1
" UBUOD JOU S8op “
t i
! I

Jondwog edi ) od 0d UM ZEZ-S Y

C-14



US 8,040,574 B2

1
INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE MACHINE TOA PCAS A
SCANNER OR PRINTER

Thig application 1s a Continuation of applicadon Ser. No.
11/084,297 filed Mar. 19, 2005, now 11.S. Pat. No. 7,489,423,
which is a Dhvisional of Continuation-in-Parl application Ser.
No. 08/669,056, filed Jun, 24, 1996, which issved as U.S. Pat.
No. 6,894,811, which is a Continuation-in-Part of application
Ser. No. 08/226,278, filed Apr. 11, 1994, which issued as U.S.
Pat. No. 5,530,558.

The following represents a true and aceurate copy ol appli-
cation Ser. No. 11/084,257,

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

FIRL.D OF THE TNVENTION

The presentinvention relates to interfacing a facsimile with
a PC and more particularly i¢ an interface circuit of highly
simplified desigh and including a novel ringing circuit
capable of generating a sign wave of a given amplitude and
Frequency from a small, portable [DC hattery or 9V DO power
supply.

BACKGROUNL 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 format to a remote facsirmile
which receives the tramsmitted data by a modem and converts
the transmitted data into a form for printing a document which
is a replica of the documenl scanned by the transmitting
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
1o as much as several thousands of dollars [or applications
requiring character recognition capabilities.

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

OBJECT OF THE INVENTION

It is, therefore, a principal ubject of the present invention to
provide a circnit for inteytacing a PC and a facsimile 1o enzble
the facsimile to be wtilized as a scanner or a printer for a I'C
and to accomplish all of the objectives of a scanner or a printer

in a simple straightforward manner through the vse of a 5

circuit of highly simplified design and low cost,
BRIEF DESCRIPTIGN OF THE INVENTION

The present invention achieves all of the above as well as
other objectives through apparatus which is characterized by
comprising first switch means capable of selectively coupling
a PC modem and a facsimile modem v independent tele-
phone lines when in a non-scanning/printing mode and for
decoupling the PC and facsimile modems from the telephone
lines und coupling these modems 1o one another when placed
in a scanning/printing mode.
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Second manuzlly operable switch means activates a novel
ringing circuit which generates a sine wave of appropriate
amplitude and frequency and applies this ringing circuitto the
PC modem, when vsed as a scanner or to the facsimile whenr
being used as a printer, causing the PC or facsimile machine
o respond to the simulated transmit request.

Release of the circuilry operating butlon cayses the inler-
face cireuitry to apply an off-hook condition to the facsimile.
Document scanning or printing is initialed by pressing the
facsimile start button or the start button provided as part of the
PC or by a program step integrated into the PC as part of a
print mode (selecting the facsimile as the output device for
prinling). Transmitted data may be directly stored in a PC
memaory. Documents incorporating alpherumeric data may
be converted by a software program incorporated into the PC.

The ring generating circuit responsive to pressing of the
operating button generates 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
generating cirenii coupled 1o phase deluy meuns and applying
phase delayed and undelayed pulses to a transistorized
switching cireuit 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

5 generating circail generaling aringing signal of the appropri-

ate amplitude and frequency in a highly simplified and inex-
pensive manner, Since operation of the ringing circuitis com-
pleted in less than two seconds, a battery, if used, will have an
cxtremely long operating Hfe. Alternatively, ita 9V IDC power
gource s used the battery is not required at all.

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

BRIEF DESCRIPTION OF THE FIGURES

The above. as well as other cbjects of the present invention,
will become apparent upon reading the accompanying
deseription and drawings in which:

FIG. 1 is a cirenil diagram of the interface cirenitry of the
present invenlion which enables a PC 1o ulilize a conventional
facsimile as a sophisticated scanner or printer.

FIG. 12 isa fow diagram of the circuitry of F1G. 1 employ-
ing the microprocessor-based tone detecting circnit of FIG. 1.

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 EMBODIMENTS THEREOF

FIG. 1 shows an inferface circuil 10 embodying Lhe 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 eontacts, as shown. For example, and for simplicity, note
that swilch arms SW2-2 is swilchable belween stationary
contacts SW2-1 and SW2-3,

Movable switch arms SW2-2. SW2-5, SW2-8 and SW2-11
are all ganged to cperate in unison as shown by cominon
operating butten B2 coupled to the switch arms through a
linkage arm [.A2 shown in schematic fashion as a dotted line.
The switch is designed so that the switch arms are retained in

5 the positions to which they are moved.

The switch arms are arranged in pairs, swiltch anms SW2-2
and SW2-5 selectively coupling a modem ofa PC (not shown

C-15
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3
for parposes 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 junper
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 42
(throvgh jumper 1P4) or to the modem of the PC.

A double-pole single-throw switch SW3 is provided (o
couple either the local facsimile machine orthe PC modem to
a single telephone line or alternatively, disconnects the PC
modem and [acsimile machine from the common telephone
line. For examiple, in applications where both the local fac-
stimile and the PC each have an independent, dedicated tele-
phone line, switch SW3 remains open. In applicalions where
oty a single telephone Hne is provided, both PC and the Tocal
facsimmile may share the single telephone line by gaining
access therelo in s 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.

Muovable switch arm SW1-1 selectively couples the output
terniinal of the pair of secondary windings W2 of a step-up
transformer TR either to stationary terminal SW1-2, which
Isolates the output of the transTormer TR1 [rom the operaling
cirenitry, or stationary contact SW1-3 which couples the sec-
ondary winding W2 of transtormer TR1 through movable
swilch arm SW1-7 and stalionary contact SW1-9 simulta-

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

pole double-throw switch SW2 for simultaneous connection
1o the PC modem and the local facsimile, when switch arms
SW2-5 and SW2-11 respectively engage stationary contacts
SW2-6 and SW2-12.

Movable switch arm 3W1-4 selectively couples a small
gine volt (9V) DC scurce (through jumper 15) to cither sta-
tionary switch arm SW1-5 for coupling nine volt {9V) DC o
a current generator circuit 12 or alternatively couplifg nine
volt (9V) DC to 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 Q1 and Q6, diede D2 and TED-type
diede 13 which are connected in the manner shown to pro-
vide a constant current which simoulates 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 dencte operation of the constant current generator.

Ring generator circuit 14, which is utilized to generate 2 20
Hz sinc wave of a 90 volt amplitude, comprises a 555-type
timing circuit 16 which, when activated by a nine volt DC
input, applied to limer 16 through terminal VCC and resistor
R13, provides a pulse train of equal width, positive-going
pulses at a pulse rale of approximately 20 Hz at its output 164

The pulse train geperated by the 555 limer 16 is simulla- 5

neously applied to the input of inverter UTA whose outpot is
simultanecusly coupled to the hase electrodes of transistors
Q2 and Q4, through resistor R6 and through inverter U1B and
resistor RY.

The pulse train, as was set forih heremabove, is simulta-
neonsly coupled to the -1 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 (@ output of one-shot
multivibrator U2A provides a phase delayed pulse which is
coupled through the ontput of inverter U1L simultaneously to
the base of transistor Q5 through resistor R8 and o the base of
transistor Q3 through inverter UIF and resistor R7. Transis-
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tors (32-05 and resistors R6-RY, together with resistor R10,
form a full bridge switching circuit which is powered by the
nine volt (9V) DT source applied to the terminal VCC to
provide drive current sufficient to drive transformer TRI,
comprised of a pair of primary windings W1 and a pair of
sccondary windings W2, to generate a sine wave ouiput. The
pair of primary windings W1 and secondary windings W2 are
coupled in parallel and the windings sre arranged 1o provide
astep-up ransformer (o magoily the inpul voliage preferably
by ten 1o one (10:1), generating the desired output voliage
wliich, in the present application, is a 20 Iz 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 cireuit can be changed by selecting differ-
ent component values for the passive elements. The compo-
nent values chosen in the present invention have been selected
to generate a signal which reproduces a standard bell ring
signal employed in a conventional fransmission between
remote facsimile machines. Thebranch circuits BC1 and BC2
of the bridge circuil are aliernately rendered conductive 1o
altemately apply a posilive vollage 1o opposing inpuls of lhe
input windings W1 for generaling 4 sine wave [rom the posi-
tive-going pulses produced by timer cirenit 16. The two input

3 windings W1 are coupled in parallel as are the ovtput 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 hercinabove.

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

Asstming thal the local facsimile 15 desired 1o be operated
in combination with the PC and 1o funclion as a scanner, the
switch SW2 is moved [rom the nommal 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, PCR] to ground and
the PC transmit line PCTT directly w0 stationary contact SW1-
9. The local facsimile transmit line FXT2 is directly con-
nected to ground and the facsimile reccive line FXR2 is
conpected in common with line PCH1 to stationary contact
SW1-9 of switch SW1. Switch SW3 may be either in the open
or the closed position when switcl: SW2 1s moved o the scan
made.

Switch SW1 is operated by pressing button B1 which is
ganged (o the movable switch arms SW1-1, SW1-4 and
SW1-7 by a common lnkage arm represented schematically

o by dotted line LAY, A biasing member ot spring SWP1 por-

mally biases the mevable switch arms lo ke solid line posi-
lion shown in Figure. By depressing switch button B1, the
switch arms SW1-1, SW1-4 and SW1-7 are simultanecusly
moved to the dotted line positicas shown in FIG. 1. Buton B1
is maintained in the depressed position for a period prefersbly
between one and two seconds. In the dotted line position, the
nine volt (9V) DC source is coupled through switch arm
SW1-4 and stationary terminal SW1-6 to the VOO terminals
ofring generator circuit 14, producing a 20 Hy sine wave o[ 90
volt amplitude and a current of 15 mils at the secondary
windings W2, which is applied te the PC line PCT1 through
SW1-1, SW1-3, SWi-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 but not linnted to an Apple
Macintosh, IBM PC, PCAT or PCXT) is provided with either
an internal or external group 111 facsimile interface board, and
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shifts to a recetve mode for receiving what appears 1o the PC
10 be a facsimile transmission from a “remote” facsimile
machine.

After holding the button B1 depressed for a time which
need not exceed approximately two seconds, bution 131 is
released causing the nine volt (9V) [2C source to be coupled
to input 12a of current generator circuit 12, which circuit
applies the constant current o the facsimile receive line
FXR2to create what appears to the facsimile machine to be an
off-hook  condition. Simultaneously therewith, LED D3
lights indicating that the current generator ¢ireiit 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.

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 local fac-
simile machine from a document {or documents) placed
within the facsimile machine document input (also net shown
for purposes of simplicity).

The facsimile machine may be either a group I, group 11, or
group 111 machine, although eptimum document resolution
can be obtaiped through the use of a grovp [ facsimile
machine,

The conventional PC can store the transimitted data in its
memory as & “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, Alternatively, a conventional OCR.

software package such as, for example, a CAERE OCR pro-
graim available from Bitsoftware may be employed. Many
alternative OCR software packages may he utilived to 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 cireuit is not required to be operated in
this mode and i applications where a facsimile machine 13
interfaced with a PC for use only as a printer, the ring gener-
ating circnit and the cooperating spring bias swirch may be
climinated.

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

Switch SW1 is operated to power the current generator
circuit 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 & push button switch (not shown for purposes of
simplicity) to enter into a standard protocol with the facsimile
machine and thereafter to transmit information in standard

facsimile machine format. The facsimile machine senses that s

it 15 communicaling with 4 remote facsiniile 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 print mode in which the facsimile
machine is identified in the printing routine as the specific
outpit device being utilized during such a print made. Upon
completion ol printing mode, swilch SW2 may be returned {0
the solid line position decoupling the PC from the facsimile
machine andrecoupling the PC and facsimile modems to their
associated telephone lines.

FIGS. 2a-2h show various arrangements in which the
present invention may be utilized.
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Noting, for example, I'IG. 2a, the circuitry 10 of the present
invention is coupled between a standard tacsimile machine
30, a PC-type compuler 40 having a facsimile modem cir-
cuitry 41 and central office telephone lines 50 and 51. In the
arrangement shown in FIG. 24, the Tacsimile modem circuitry
may be cither internal or external to the PC-type computer40.

FIG. 2/ shows another alternative embodiment in which
the eircuilry of the present invenlion is incorporated into the
PC-lype computer and may be arranged on its own printed
wiring board or on & printed wiring board which is common to
the circuifry 10 of the present invention and the facsimile
modem cireuitry 41. The arrangement of FIG. 25 is otherwise
the same as that shown in FIG. 2a. The circult 10 shown in
FIG. 221s provided with three RJ-11 feleplione cable connec-
tions for respective connection with the facsimile machine 30
and telephone lines 50 and 51. It ouly one additional tele-
phone cable is provided, the standard facsimile machine 40
and the intemal facsimile modem 41 may share that cable.

FIG. 2c shows another alternative arrangement in which
lhe circudlry 10 of the present invention is integrated into the
standard [acsimile machine 30, The operation of the arrange-
ment of FIG. 2¢ is otherwise similar to those shown in FIGS.
20 and 25

FIG. 2d shows sn arrangeiment 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 sume s the embodiments o[ FIGS, 2a-2c described here-
inabove.

The cirenitry 10 of the present mvention may alternatively
be placed upon a printed cireuit cardof approximately a credit
card size for insertion in a bus slot provided in present-day
PCs enabling the circuit on the printed ¢ircuit card, inserted
intg a slot provided along the exterior of the PC, 1o be coupled
to a4 PCMCIA bus which is an additionzl bus that may be
addressed by the PC.

FIG. 2e shows still another arrangement in which the PC-
type computer 44 is coupled to external facsimile modem
circvitey 41, for example, through an RS-232 cable. The
facsimile machine nrerfaces 1o the external facsimile modem
41 through circuitry 10 by way of an RJ-11 telephone cable.
When in the normal mode of operation, circvitry 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 communications while
telephone line 51 is used for the external facsimile modem
circuitry. It only one central office telephone line s availahle,
line 56 may be shared in the manner previously described.

FIG. 2f shows an arrangement in which interface circuit 10
is internal to the facsimile machine. PC-type computer 40 is
coupled to the facsimile modem circuitry 41 and interface
circuit 10 throngh an RS-232 cable. When in the normoal mode
of aperation, circuitry 10 interfaces the central office tele-
phone lines 50 and 51 through RJ-11 telephone cables, as
shown. Cable 50 may be employed for standard facsimile
machine telephone communications while telephone line 51
is used for the external [aesimile modem circuitry. If only one
central office telephone line is available, line 50, for example.
may be shared in the manner previcusly described. The
arrangement of FIG. 27is 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 incorpa-
rates many of the functions of circuit 10, through integration
of the already existing circuitty components of the fax
modem.
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The present invention may be employed with telephone
svstems having digital signal processing. FIG. 2k, which is
similar to FIG. 2, and which shows like circuits designated
with like numerals, further inciudes an interface 60 for digital
signal processing. The send and receive options required for
scanning and printing are provided by intertace 60, which
may, for example, be a chip set suchas PHIB 2091 N-V4 .4 and
PR 2186 N-V4.4, manufactured by Siemens. Any other chip
set having similar operating characteristics may be emploved.
As other digital signal formats come into use, such as ADSL
(Asymmetric Digital Subscriber Line) FIDSL (High-Rit Rate
Digital Subscriber Ling), or the like, a chip set [or 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 interface 10, integrated with a fax
modem 30 to allow for the capture of iniages or documents for
later transfer into the PC 40 or the facsimile machine 30, or for
image enhancement within the interface configuration 10,
The addition of the data storage feature is particularly desir-
able for the fax machine or fax modem when they are in
normal fax send or receive modes.

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

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

As represented in FIGS. 2¢-2f in order to activate an auto-
mated process for scanning or printing, the ring circuit 4 {FIG.
1) imerfaces with the Tip and Ring features of the fiax modem
ot fax machine. This is dependent on keying in a code on the
fax keypad, such as #f# or #* or any other predetermined code
in order to respectively identify the scanning and printing
functions. Interface 10 detects the tones generated by the
inserted 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 fax machine then generates receive signals ortones
which indicate a connection. The fax modem or fax machine
commences the scanning of the fax image or priat cycle.

By depressing & predetermined code such as ## on the fax
machine key pad, the lone detector eircuit 25 interprets this
code, enabling a control circuit to activate first (26) and sec-
ond (27) relay means. Relay 26 disconnects the fax machine
and the fax modem (connected to the PC) from the Central
Office terminal lines. Relay 27, then connects 9V to the ring
generator circuit 14 causing a sinmsoidal ring signal of a
predetermined frequency and amplitede to be gencrated to
the PC fax modermn. The PC fax modem answers and starts the
scanning process [rom the fax machine 1o the PC.

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

signal from the [ax modem. The tone delector circuil in the 3

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 (he [ax modem (connected Lo
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 starls the printing process from the PC lax
modent.

The switch version does not require the ## or #* or any
other code, bul activales 1he automated scanming/printing by
pressing the ringer buton B2.
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The provision of the scan and print fonctions internal to the
facsimile machine may also be accomplished by utilizing the
analog output of the optical scanning circuit 75 of the fae-
simite machine (FK3 2g). The analog signals are processed
by the control/imadem circuitry 76 where they are converted
mto adigital serial sigaal and then transmitied through the RS
232 sending interconnect port, the signal is then received by
an RS232 connector at the PC. The aforementioned proce-
dure utilizes vnused signal lines which are available on most
modem chips such as the Rockwell chip series.

A send and receive driver sottware package then imple-
ments the lollowing action. The receive driver software
accepls (he digital image {or storage or processing as appro-
priate, This send/receive driver communications software
package also has the ability to send a digital image to the
facsimile machine for printing purposes. The facsimile
machine’s control/modem circnitry 6 and then processed by
the print driver 77 for printing. This linkage izethed for scan-
ning and printing niilizing a fax machine is particularly vseful
for a computer without a fax modem. Any available send/
receive communications software package is acceptuble.

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

For the automated operation, the circuitry 10 of FIG, 1 is
provided with device 25 which includes an automatic tone
detector circnit forreceiving a nnique number dialed by either
the Jacsimile machine or the PC modem. Upeon recognition of
the vnique number. as set forth above or by generation using
other techniques, the tone receiver operates a driver circuit 26
for operating switch SW2 to decouple the PC and the fac-
simile machine from thelr associated telephone Hnes and for
connecting the PC to the facsimile machine. Driver circuit 26
may be arelay or its equivalent for operating an armature {not
shown) to move the switch arms between their two aperating
states. Driver unit 27 which likewise may be a relay or its
equivalerr, operates the switch SW1 to the positicn energiz-
ing the ringing circuit 14. A timer is set and when two seconds

) elapses, unit 27 is deenergized causing the off-hook signal to

be generated by current genmerator cirenit 12 through the
release of the operating button. When printing or scanning is
complete, the tone receiver unit is reset, A simplified flow
diagram of the aforementioned operation is shown in FIG. 1a.

Thecircuitry of the present invention ishighly simplified in
design and provides effective communication between the PC
and local facsimile machine enabling the local facsimile
machine to provide the dval functions of operating indepen-
dently for transmission or recepition @ remote facsimile

0 machincs as well as Tunctioning as a scanner or printer with a

local PC. The circuitry of the present invenlion provides all
the necessary signal conditions which Jead the PC and local
facsimile machine to believe that they are communicating
with one ancther over a telephene line, The facsimile
machioe, although operating in its normal fashion, fonctions
very effectively as a scanner or printer as and when needed
and provides a scanning or printing capability at a mere
fracticn of the cost of conventional scanness or printers.

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

The novel ring circuit provides the required ring signal
which is conventicral in present-day facsimile transmission
application through the employient of an inexpensive, low
voltage, DC battery or 9V power sowrce and, through the

5 operation of wo switches incorperated in the novel interface

circuilry ol the present invention, [oliowed by operation of
the facsimile start switch, provides an imerface cirenit which

C-18
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is extremely easy 1o use and which eliminates the need for
more complicated and expensive microprocessor-based
devices.

A latitude of modification, change and substittion is
intended in the foregoing disclosure, and in some instances,
some features 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 spiril and scope of the nvention
herein described.

What is claimed is:

1. A Methed of using a facsimile machine Lo Jacililate a
transfer for digital image scan data or digital inage print data
between the facsimile machine and the computer, the method
comprsing

establishing a communication path between the facsimile

machine and the computer using a bidirectional passive

activating the transfer in a first mode to send the digital
image scan data from the facsimile machine directly to
the computer. or activating the transfer in a second mode
to receive digital image print data directly from the com-
puter, the digital image scan dala and the digital image
print data being communicated over the bi-directional
passive link, and the activating being initiated using
cominuaications software on the computer, and

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

readable medium, for vse as needed. and in the second
mecde, printing the digilal inage print data using o {ac-
simile machine printer device.

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

activating a controller hoard in the first mode to send the

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

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

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

6. The method ot claim 1 further comprising optically
recognizing the scanned data within the computer and con-
verting (he scanned dala inlo charscter codes within the com-
puter, said computer being equipped with Optical Character
Recognition Software.

7. A metbod ol using a [acsimile machine comprising:

inputting a document image;

activating the optical scanner operatively connected to said

document image input of said fecsinile machine con-
figured to gencraie digital image data as the document
image is scanned:
aclivaling a printer operatively connected to print a docu-
ment in respense to recciving digital image data; and

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

whereby, said computer being equipped with send recsive
driver commumications software enables the trapsler of
digital image dala between the facsimile machine and
the computer through the bi-directional direct connee-
fion via the passive link.

8. A method ol using a fax machine (o transfer digital image
data signals via a bi-dircctional passive luk with a computer,
for scanning or printing:

enabling said scan or print digital image data to transfor

between said facsimile machine and computer via a
passive Lok bi-directional direct connection;
said computer being equipped with send or receive com-
rmmications sofrware, such that when activatad,

scanned decument digital image data from the facsimile
machine transfers directly to the computer, where it may
be stered for use as needed; or

digital image data sent from the computer te the facsimile

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

c-1¢
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INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE MACHINE COUPLED TO A PC
AS A SCANNER OR PRINTER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a conlinuation of U.8. patent applica-
tienSer. No, 12/322,908, [iled T'eb. 9, 2009, now U.S. Pat. No.
8,040,574, which is a conlinuation of IL.S. patent application
Ser. No. 11/084,297, filed Mar. 19, 2005, now 11.5. Pat. No.
7.489,423, which is a divisional o[ TS, Pat. No, 08/669,056,
[iled Jun. 24, 1956, now U.S. Pat, No. 6,894,811, which is a
continuation-in-part of TLS. pateat application Ser No.
08/226,278. filed Apr. 11, 1994, now 1.5, Pat, No. 5,530,558,
These applications are incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates to interfacing a facsimile with
a PC and more particularly to an interface circuit of highly
simplified design and including a novel ringing circuit
capable of genersting a sine wave of a given amplitude and
frequency from = small, portable IXC batlery or 9% DC power
supply.

BACKGROUND OF THE INVENTION

As is well known in the art, a conventional facsimile scans
docnments and transmits the scanned information through a
madem in a standard facsimile format to a remote facsimile
which receives the transmitied data by a modem and converts
the transmitted data into a form forprinting # decument which
is a replica of the document scanned by the transmitting
facsunile.

Scanning and printing devices especially adapted for use
with PCs (1.e. personal computers) are relatively expensive
devices typically costing many hundreds of dollars to as much
as several thousands of dollars for applications requiring
characler recoguition capabilities.

It has been recognized that conventional facsimile
machines may be utilized as scanners or printers for PCs.
However, (ke inlerface devices presently available are bolh
complicated and expensive and typically require a micropro-
cessor which further tends to Increase both cost and circuit
complexity.

OBIECT OF THE INVENTION

It is, therefore, a principal object ol the present invention to
provide a cireuit for interfacing a PC and a facsimile to enahle
the facsimile to be vtilized as a scanner or a printer for a PC
and to accomplish all of the objectives of a scanner ora printer

in a simple straightforward manner through the use of a 5

cireuil of highly simplified design and low cost.
BRILT DESCRIPTION OF THE INVENTION

The present invention achieves all of the above as well as
other ohjectives through apparatus which is characterized by
comprising firsl switch means capable of selectively coupling
a PC modem and a facsimile modem o independent tele-
phone lines when in a non-scanning/printing mode and for
decoupling the PC and facsimile modems from the felephone
lines und coupling these modems 1o one another when placed
in a scanning/printing mode.

)
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Second marally operable switch means activates a novel
ringing circuit which generates a sine wave of appropriate
amplitide and frequeney and applies this ringing circuitto the
PC modem, when used as a scanner or to the facsimile when
being used as a printer, cavsing the PC or facsimile machine
to respond to the simulated transmit request.

Release of the circuilry operating bullon canses the inler-
face circuitry to apply an off-hook condition to the facsimile.
Document scanning or printing is initiated by pressing the
{acsimile start button or the start button provided as pari ofthe
PC or by a program step integrated into the PC as part of a
print mode (selecting the facsimile as the output device for
privting). Transmitied data may be directly stored in a PC
memory. Documents incorporating alphanumeric data may
be converled by a software program incorporated into the PC.

The ring generating circuit responsive to pressing of the
operating button generates o transmil request siznal by con-
verting the low voliage from a TXC source into a 20 cycle sine
wave of 90 volt amplitude through the employment of a pulse
generating circuil coupled (o pliase delay means and applying
phase delayed and undelayed pulses to a transistorized
switching cireuit for selectively applying positive DC vollage
to opposing inputs of a step-up transtormer which applies a
boosted sinusoidal ring signal to the PC moden, the ring
generating circuit generating a ringing signal of the appropri-
ate amplitude and frequency in a highly simplified and inex-
pensive manner, Since operation of the ringing circuitis com-
pleted in less than two seconds, a battery, i used, will have an
extremely Jong operating life. Alternatively. ifa 9V DC power
source is used the battery is not required at all.

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

BRIEF DESCRIPTION OF THE FIGURES

The above, as well as other objects of the present invention,
will become apparent upon reading (he sccompanying
description and drawings in which:

FIG. 1 is a circvit diagram of the interface circuitry of the
present invention which enables a PC lo ulilize a conventional
facsimile as a sophisticated scanner or printer.

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

FIGS. 2a-1j show simplified block diagrams of various
system arrangements employing the circnitry of the present
mventicn,

DETAILED DESCRIPTION OF TIIE INVENTION
AND PREFERRED EMBODIMENTS THEREOF

FI(3. 1 shows an interface circuit 10 embodying the prin-
ciples of the present invention and heing 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 3W2-11. each cooperating with a pair of station-
ary contacts, as shown. For example, and for simplicity, note
that switch arms SW2-2 is swiichable between stationary
contacls SW2-1 and SW2-3.

Movable switch arms SW2-2, 5W2-5, 8W2-8 and SW2-11
are all ganged 1o operate in unison as shown by common
operating button B2 coupled to the switch arms through a
linkage arm LA2 shown in schematic (ashion as a dotted line.
The switch is designed so that the switch arnis are retained in
the positions to which they are moved.

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

In 2 similar fashion, a pair of switch arms SW2-8 and
SW2-11 selectively couple the local facsimile machine
through jumper 192 to either a separate telephone line #2
(through jumper JP4) or to the modem of the PC.

A double-pole single-throw swilch SW3 is provided to
couple cither the local facsimile machine or the PC. modem to
a single telephone line or altematively, disconnects the PC
modem and facsimile machine from the common lelephone
line. For example, in applications where both the local fac-
simile and the PC each have an independent, dedicated tele-
phone line, switch SW3 remains open. In applicaticns 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 SW1 which is a three-pole, double-throw switch,
comprises three movable switch arms SWI1-1, SW1-4 and
SW1-7, each movabie switch arm cooperating with & pair of
stationary swilch arms.

Movable switch ann SW1-1 seleclively couples the output
terminal of the pair of secondary windings W2 of a stepup
transformer TR1 either to stalionary lenminal SWE-2, which
isolates the ontput of the transformer TR1 from the operaling
circuitry, or stationary contact SW1-3 which couples the sec-
ondary winding W2 of transformer TR1 through movable
swilch arm SW1-7 and stationary contact SW1-9 simulia-
neously to stalionary conlacts SW2-6 and SW2-12 of four-
pole double-throw switch SW2 for simultaneous connection
to the PC modem and the local facsimile, when switch arms
SW2-5 and SW2-11 respectively engage staticnary contacts
SW2-6 and SW2-12.

Movable switch arm SW1-4 selectively couples a small
nine volt (9V) DC source (through jumper 15} to cither sta-
tionary switch anm SW1-5 for coupling nine volt (9V) DC ta
a current generator cireuit 12 or alternatively coupling nine
volt {(9V) NC to stationary terminal SW1-6 which in turn
provides DC power to the nine volt (9V) ring generator cirenit
arranged within the dotted region as shown.

Current generator cirenit 12 is comprised of resistors R1,
R2 and RS, wansisters Q1 and (6, diode D2 and LED-type
dicde D3 which are connected i the manner shown t¢ pro-
vide a constant corrent which simulates an off-hock sigral,
utilized in the manner to be more fully described hereinbelow.
Resistor R2 serves as a carrent limiting resistor. LED 103
lights to denofe operation of the constant current generator.

Ring genarator circwit 14, which is utilized to generate 2 20

Hz sine wave of a 90 volt amplitude, comprises a 555-type 3

timing cirenit 16 which, when activaled by a nine volt DC
input, applied to timer 16 through terminal VC'C and resistor
R13. provides a pulse train of equal widih, positive-going
pulses at a pulse rate of approximately 20 Hz at its output 16a.

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

neously applied (o the input of inverter UTA whose output is
simultaneously coupled 1o the base electrodes of transistors
Q2 and Q4, through resistor R6 and through inverter U1B and
resistor R9.

The pulse train, as was set forfh hereinabove, is simulta-
neously coupled to the =T input of a one-shot multivibrator
operating as a phase delay circuil and whose Q cntput is
coupled to the input of inverter U1E. The Q outpul of one-shol
multivibrator U2A provides a phase delayed pulse which is
covpled through the vutput of inverter ULE simultaneously to
the base af ransistar (5 through resistor RS and to the base of
transistor Q3 through inverter U1F and resistor R7. Transis-
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tors (J2-Q5 and resistars R6-R9, topether with resistor R10,
form a full bridge switching circoit which is powered by the
nine volt (8V) DC source applied to the terminal VCC to
provide drive current sufficient to drive transformer TR1,
comprised of a pair of primary windings W1 and a pair of
secondary windings W2, to generate a sine wave cutput. The
pair of primary windings W1 and secondary windings W2 are
coupled in parallet and the windings are arranged to provide
a step-up transformer to magnify the inpot voltage preferably
by ten to one (10:1), generating the desired output voltage
which, in the present application, is a 20 Hz outpit of 90 volt
amplitude with 15 mils of current from a nine volt (V) DC,
150 mils current source, I desired, the frequency, amplitude
and current afthe circnit can be changed by selecting differ-
ent component values for the passive elements. The compo-
aent values chosen in the present invention have been selected
to generate a signal which reproduces a standard bel} ring
signal employed in a conventional transmission between
remote facsimile machines. The branch cirenits BCT and BC2
of the hridge circuit are alternately rendered conductive to
alternately apply a positive voliage 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
windings W1 are coupled m parallel as are the cutput wind-
ings W2.

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

The operation of the interface circuil of the present inven-
tian is as follows:

Assuming that the focal 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
dotted line position simultanecusly discommecting, the PC
modem and the local facsimile from the telephone lines and
directly connecting the PC receive line, PCR1 1o ground and

o the PC transmit line PCT1 directly to stationary contact SWI1-

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

Switch SW1 is operated by pressing botton B1 which is
ganged to the movable switch arms SW1-1, SW1-4 and
SW1-7 by a comvmon linkage arm represented schematically
by dotted line LAT. A biasing member or spring SWP1 nor-
mally biases the movable switch arms to the solid line posi-
ficn shown in Figure. By depressing swilch bution B1, the
switch arms SW1-F. SW1-4 and SW1-7 are simultaneounsly
moved to the dotted line positions shown in F1G. 1. Button B1
is mainlainedin the depressed position [or 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 stationary lerminal SW1-6 10 the VCC lerminals
ofring generator circuit 14, producing a 20 Hz sine wave of 90

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

windings W2, which is applied to the PC line PC11 through
SWI1-1, SW1-3, SW1-7, SW1-9, 126, SW2-6 and SW2-5,
simulating what the PC believes is a request by a “remote”
facsimile to transmit data thereto. The PC, which may be any
type of computer {including but net limited to an Apple
Macintosh, IBM PC, PCAT or PCXT)is provided with either
an internal or external group 111 facsimile interface board, and
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shifts to a recelve mode for receiving what appeass to the PC
to be a facsimile transmission from a “remote” lacsimile
machine.

Adter holding the button B1 depressed for a time whicl
need not exceed approximately two seconds, buiton B1 is
released causing the nine volt (9V) IDC source to be coupled
to input 12a of current generator circuit 12, which circuit
applies the constant current Lo the facsimile receive line
FXR2 (o creale what appears to the facsimile machine to be an
oftf-hook condition. Simultanecusly 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.

Thercafter, the conventiomal start katton of the facsimile
machine {not shown for purposes of simplicity) is pressed to
start communication of the data scanned by the focal tac-
simile machine from a document {or documents) placed
within the facsimile machine docoment input {also not shown
for purposes of simplicity ).

The facsimile machine may be either a group I, group I, or
group 11T machine, although optimum document resolution
canl be oblained through the use of a group 11 facsimile
machine.

The conventional PC can store the wransmitted data in its
memory as a “picture” the resolution of the picture being 200
by 100 pixels for old facsimile machines, 200 by 200 pixels
for standard facsimile machines and 400 by 400 pixels for
new facsimile machines. Allernatively, a conveniional OCR
software package such as, for example, a CAERE OCR pro-
gram available from Bitsoftware may be cmployed. Many
alternative OCR software packages may be ntilized to convert
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 facsimile machine operates as a printer is
as follows:

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

Switch SW2 shown in FIG. 1 is moved from the so0lid line
to the dotted line position decoupling the PC and facsimile
machine from the telephone lines and coupling the PC and
facsimile machine together.

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

The computer (PC) is operated eitber 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 thereafter to transmit information in standard
facsimile machine format. The facsimile machine senses that
it is communicating with & 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 4 print mode in which the [aesimile
machine is identified in the printing roatine as the specific
oulput device being utifized during such z print mode. Upon
completion of printing mode, switch SW2 may be returned 1o
the solid line position decoupling the PC from fhe facsimile
machine and recoupling the PC and facsimile modems to their
associated telephone lines.

FIGS, 20-2k show various arrangements in which the
present invention may be utilized.
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Noting, forexample, FIG. 20, the circuitry 10 of thepresent
invention is coupled between a standard facsimile machine
30, a PC-type computer 40 having a facsimile modem cir-
cuitty 41 and central office telephone lines 50 and 51. In the
arrangement shown in FIG. 24, the facsimile modem circuitry
may be either internal or exterpal to the PC-type computer 40.

['1(3. 2h shows another allernative embodiment in which
ihe circuitry of the present inveition is incorporated imto the
PC-type computer and may be arranged on ils own prinled
wiring board or on a printed wiring board whichis conunen (o
the circoitry 10 of the present invention and the facsimile
modein circuitry 41. The arrangement of FIG. 24 is 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 telephene lines 50 and 51. It only one additional tele-
phone cable is provided, the standard facsimile machine 40
and the internal facsimile modem 41 may share that cable.

FI. 2¢ shows another alternative arrangement in which
ihe circuilry 10 of the present invention is Inteyrated into the
standard facsimile machine 30. The operation of the arrange-
ment of FIG. 2¢ is otherwise similar 1o those shown in FIGS.
2a and 25,

FIG. 24 shows an arrangement in which the circuitry 10 of
the present invention is mownted upon its own printed wiring
board and is arranged within the PC-type computer 40 and is
electrically connected io the internal facsimile modem 41 by
an external RT-11 cable as shown. The operation is otherwise
the same as the embodiments of FIGS. 2a-2¢ described here-
inathove.

The circuitry 10 of the present invention may alternatively
be placed upon a printed circuit card of approximately a credit
card size for 1nsertion in a bus slot provided in present-day
PCs enabling the cirenit on the printed cirouit card, inserted
into a slot provided along the exterior of the PC, to be coupled
0 a PCMCIA bus which is an additional bus that may be
addressed by the PC,

FIG. 2e shows still another arrangement in which the PC-
type computer 40 is coupled to external facsimile modem
circuitry 41, for example, through an RS-232 cable. The
facsimile machine interfaces to the external facsimile modem
41 through cirenitry 10 by way of an RJ-11 telephone cable.
When inthe normal mode of operation, circuitry 10 interfaces
central office telephone lines 50 and 51 through the RI-11
teiephone cables, as shown. Cable 50 may be employed for
standard facsimile machine telephone communications while
telephone line 51 is vsed for the external facsimile modem
circuitry. If only oae central office telephone line is available,
line 56 may be shared in the manner previously described.

FIG. 2f'shows an arrangement in which interfzee circuit 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 RS-232 cable. When in the normal mode
of operation, circaitry 10 inlerfaces the central office tale-
phoue lines 50 and 51 through RJ-11 telephone cables, as
shown, Cable 50 may be employed for standard facsimile
machine telephone communications while telephone line 51
1s used for the external facsimile modern circuitry, Ionly one
central cffice telephone line is available, line 50, for example,
may be shared in the manner previously described. The
arrangement of F1G. 2/is used with PC’s which do not have
a fax modem installed. When interface 10 is installed internal
1o the facsimite, the fax modem of the fax machine incorpo-
rates many of the fonctions of cirenit 10, through intepration
of the already existing circuitry components of the fax
modemn.
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The present inveption may be emploved with telephone
systems having digital signal processing. IF1G. 2f, which is
similar to FIG. 27, and which shows like circuits designated
with like numerals, further includes an intertace 60 for digital
signal processing. The send and receive options required for
scamning and printing are provided by interface 60, which
may, for example, be a chip set such as PEB 2001 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 digitai signal formats come info use, such as ADSL
(Asymunetric Digital Subscriber Line) [IDSL {[Tigh Bil Rate
Digital Subscriber Line), or the like, a chip set for handling
such formats may be substituted for interface 60.

As shown in FIG, 2i, a RAM and/or Fixed Disk 70 may be
incorporaled into the mlerface 10, integrated with a fax
mademn 30 te allow for the capture of images or documents for
later transfer into the PC 40 or the facsimile machine 39, or for
image enhancement within the interface configuration 10,
The addition of the data storage feature is particularly desir-
able for the fax machine or fax modem when they are in
normal fax send or receive modes.

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

FIG. 27 shows an arrangement for aufomated scanning and
printing [unstions between « Lix modem and a lax machine,

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

mated process for scanning or printing, the ring circuit 4 (F1(5.
1}interfaces with the Tip and Ring features of the fax modem
or fax machine. This 1s dependent on keying in a code on the
fax keypad, such as ## or #* or any other predetermined code

in order to respectively identify the scanning and printing 33

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

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

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

signat from the fax modem. The lone detector circuit in the s

interface 10 interprets this code, enabling a control circuit to
activate first (26) and second (27) relay means, Relay 26
discommects the fax machine and the [ax 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-
soidai ring signal of a predetermined frequency and ampli-
tude to be generated to the fax machine. The fax machine
angwers and starts the printing process form the PC fux
modem.

The switch version does not require the ## or #* or any
other code, bat activates the automated scanning/printing by
pressing the ringer bation 32.
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The provision of the scan and print functions internal to the
faesimile machine may also be accomplished by utilizing the
analog output of the optical scanning circuit 75 of the fac-
simile machine {FIG. 2g). The analog signals are processed
by the control/modem cirenitry 76 whete they are converted
into a digital seral signal and then transmitted through the
R8232 sending interconnect port, the signal is then received
by an RS232 conneclor al the PC. The aforementioned pro-
cedure utilizes unused signal lines which are available on
most modem chips such as the Rockwell chip series.

A send and receive driver software package then imple-
ments the following action. The receive driver soliware
accepts the digital image for storage or processing as appro-
priate. This send/receive driver communications software
package also has the ability to send a dipital image to the
facsimile machine for printing purposes. The facsimile
machine’s control/modem circuitry then processed by the
print driver 77 for printing. 'T'his linkage method for scanning
and printing utilizing a fax machine is particularly useful for
acomputer without a [ax modem. Any available send/receive
communicalions software package is acceptable.

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

For the avtomated operation, the circuitry 10 of FIG. 1 is
provided with device 25 which includes an automatic tone
detector circuit for receiving annique number dialed by either
the facsimile machine ot the PC modem. Upon recognition of
the unigue number, as set lorth sbove or by generation using
other techniques, thetone receiver operates a driver circuit 26
for operating switch SW2 1o decouple the PC apd the fac-
simile machine from their associated telephone lincs and for
connecting the PC 1o the facsimile machine. Driver circuit 26
may be a relay or its equivalent for operating an armature (not
shown)) o roove the switch arms between their two operating
states. Diriver unit 27 which likewise may be a relay or its
equivalent, operates the switch SW1 1o the position energiz-
ing the ringing cireuit 14, A timer is set and when two seconds
elapses, vnit 27 is deencrgized cansing 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 toae roceiver unit is reset. A simplified flow
diagram of the aforementioned operation is shown in FIG. La.

The circuitry of the present invention is hightly simplifiedin
design and provides effective communication between the PC
and Incal facsimile machine enabling the local facsimile
machine to provide the dual functions of operating indepen-
dently for transmission or reception 1o remote facsimile
machines as well as functioning as a scanncr or printer with a
focal PC. The circuitry of the present invention provides all
the necessary signal conditions which leud the PC and local
facsimile machine to believe that they are comumunicating
with one another over a telephone line, The facsimile
machine, alithough operating in its normal fashion, finctions
very effectively us o scanner or printer as and when needed
and provides a scanning or printing capahility at a mere
fraction of the cost of conventional scanners or printers.

Simple switching o SW2 returas the PC and facsimile
machine to normal use.

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

A Tlatitude of modification, change and substitution is
intended in the {oregoing disclosure, and in some instances,
some features 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 invention
herein deseribed.

‘What is claimed:

1. A method of printing in & facsimile machine when the
facsimile machine is connected to a computer by a bi-dirce-
tional dircet passive link, comprising!

providing a digital serial communications port in the fac-

simile machine;

receiving an instruction at the digital serial communica-

tions port from the computer to place the lacsimile
machine mio a print mode, the instruction being

received using a standard protocol of the facsimile 2

machine;

receiving digital image data a1 the digital serial communi-
cations port from the computer via the bi-directional
direct passive link, the digital image data being trans-
mitted ina standard facsimile machine lormeat and being
representative of content fo be printed onte media by the
facsimile machine; and

processing the digital image data substantially as it is

received at the digital serial communications port (o
print the contenl onto the media at the facsimile
machine.

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

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

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

5. The method of claim 1, wherein the receiving the
mstruction at the digital serial communications port fram the
computer further comprises receiving the instruction [(rom
sendfreceive driver software.

6. The method of claim 5, wherein the receiving digital
image data at the digital setial communications port further
comprises receiving the digital image data from the send/
receive driver software.
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7. The method of ¢laim 1, further comprising processing
the digital hnage data at a print driver of the tacsimile
machine substantiaily as it is received at the digital serial
comuunications port.

8. Ihe method of claim 1, further comprising nitiating the
printing at the facsimile machine.

9. A method of scanning in a facsimile machine when the
facsimile machine is connecled 1o a computer by a bi-direc-
tional direcl passive link, comprising;

providing a digital serial communications port in the fac-

simile machine;

receiving an instruction at the digital serial communica-

fions port from the computer to place the facsimile
machine intc a scanning node, the instruction being
received using a standard protocol of the facsimile
maclkine:

scanning content from media provided withia the facsimile

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

providing (he digital image dala subsiantially as il is cre-

ated (o the digital serial communications port for com-
munication to the computer viz the bi-directional 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 telephove lines when the fac-
simile machine is in a nomal mode of operation to send and
receive facsimile communications.

[1. The method of claim 18, wherein the interfacing is
performed through RI-11 telephone cables.

12. The method of claim 10, further comprising operating
the facsimile machine in the normal mode ol operation while
performing the scanning of conlent (o creale the digilal image
data provided to the digital serial communications pott,

13, The method of claim 9, wherein the receiving the
insiruction at the digital serial communications port from the
computer further comprises receiving the instruction from
sendfreceive driver software.

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

15. Themethod of claim 9, further comprising initiating the
scanning at the facsimile machine.
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pricing on the eniire MP Laserlet product iine including
moha and golor single function and MFP producis.
Toshiba can be your sna-step source for sales,
servicing, fleet monitoring, and fordable, high quality
output with Original HP Laserdel print cartridges for
these devices. & combined HP and Toshiba sclution can

SRR RS RN

hatp you reduce costs and enhance productivity
throughout your organization.

o Flemays Filer

http-//bmsiness toshiba com/hp/MEP htmlf 12/2/2012 4:57:43 PM]

Bricing listed is MSRE. Contact your local Toshilra Deatar
for additionat pricing information.

Printer-based MFPs

243 Monochrome Printer-based MFP
¥ Click Hera for Product Brochure
254 MERP

M4538dnf Mono Printer-based MFP
% Click Here for Prodict Brochure
3200 MSRP

MEATE7 Monoechrome Printer-based MFP
3 Glick Mere for Product Brochurs
5754 WMBRF

$1,865 MBRP
843035 Monochrome Printer-based MFPP
% Click Here for Product Brochura

fA3tiEns Monochrome Printerbased MFP
% CHok Here for Product Brochure
$2,332 MSRP
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HdEEEh Monochrame Printer-based WFP
% Click Here for Product Brochure
53,400 MSRE

SR

FA45551 Monochrome Printer-based BIFF
w» Ulick Here for Produdt Brochre
%4 452 MSRP

S R SR

BAESEskn Mono Printer-hased MFP
3 Click Here for Product Brochure
$2, 799 MSRF

2

ASU38x Monoshrorme Printer-based MFP
» Click Here for Product Brochire
45 759 MERP

i4348xs Monochrome Printer-based MFP
% Click Here for Product Brochure
55,838 MSRP

Chitd15fmw Color Printerbased MFP
% Click Here for Product Brochure
BE73 MBRP

b

185036xs Monochrome Printer-based MFP
% Click Here for Product Brochure
£7 854G pMSRP

CH3E30 Color Printer-based MFP
5 Ulick Hers for Product Brochure
52,916 MSRP

LAY 20nE Coler Printer-hased MPP
» Click Here for Product Brachure
3803 MERP

hutp://business toshiba com/bp/NEP bl 12/2/2012 4:57:43 PM]
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CHE540 Color Frinter-bassd MFP
= Click Here for Product Brochure
$3,798 MSRP

CMIGI0s Color Printer-based MEP
3 Ulick Here for Produdt Brochure
53,4595 MURP

Cr4540F Color Printer-based BFP
3 {ohck Here for Produdt Brochure
$4.459 MBRP

CMB049Y Cotar Primter-based 8FP
7 Ulick Here for Product Brochure
$10, 408 MSEP

i CEAS40skm Color Printer-boased MFP
E » {Hck Here for Product Brochuse
k. 85 £40 MERP

. 'fgﬁmi}iim. America Businass Solutions, Iric. Elestronic frvaging Division, ;éﬂi Hintts reserved,

Pricing Nisted s MSRP. Dontact your local Toshiba Dester for additional pricing information

hittp:fbusiness toshiha comhp/MEP htmB 12/2/2012 4:5743 FM]
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Teshibe has partnered with Lawmark to provide best in

stass printing, multifunction, and vertical market bricing listed 1= MSAP. Contact your lecal Tosheba Desle

. . f dditi | pricing miien.
solutions. A eading developar, manufacturer and bl HRNE PTG SINAmELS

supplier of printing and imaging solutions, Lexmark has

becorte known for their high-quality mene and color Printer-hased MEPs
printers and MEPs, Let Toshiba ba your single-source

for Lexmark prnters and supplies.

5 Rempus Fiiter

i Prinders

O

G Bryblen Workgroup
%

»

Large Workgroup 3
¥ msfid: E‘?w}f La;er ‘Miia 39%‘*9‘“ X364ein Mono Laser MFP - S6ppm
py e 2
@ Sriverbasen MEDs # i E%; MF;;? TaThuRe » Chick Here for Produtt Brochure
: HE8E MSRP

SRR

xgiiiz fgni La;e;jﬁ;!;— SE:gam X486ge Mono Laser MFP - 40ppm
# LHGR FerE O FRGOUTL Sochure % Click Here for Product Brochure
BAZE WS

1,812 MSRF

hitp//business toshiba com/lexmark/MFP himi] 1272/2612 5:00:56 PM}
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:

KS483de Moneo Laser MFP - 40ppm
% Click Here for Product Brochwre
1,210 MERP

R

X8654de Mono Lasar MFP - 88ppm
¥ Chok Here for Produet Brochiure
; $2,800 MSRP

X5688d%e Mono Laser MFP - 55ppm
% Ciick Here for Produc Brochure
§8 200 MSRP

K5eo0de Mono Laser A3 WFFP - 35ppm
% Chth Here for Produet Brochure
7 ATE MERP

R R e e

http://bustaess toshiba com/l

ri/MFP btmal[12/2/2012 5:00-56 PME
F-7

ABEZde Mono Laser MFP -48npm
% Chck Here for Product Brachuwres
%2,168 MERP

XE658dme Mono Laser MFP - Bipprm
» Ulick Mere for Product Brochure
$6,200 MSRP

ol

¥ ¥

X5882de Mono Laser 43 MFP - 45ppm
¥ ok Here for Froduct Brochure
10,650 MBRF

K543dn Color BAFP « 24ppm Mono/Color

» Click Here for Product Brochwre
$749 MSRP
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AS884de Mone Laser A% MFF - 88ppm

¥hdadin Color WMFF - 28ppm MonoiColor
» Chck Here for Product Brachure

3 Uhek Here for Produet Brochurs

$16.410 MSRP $1.249 MSRP

HETARde Color KIFP - 38ppm MonoiColoy
» Uitk Here for Product Brochurs

£544dn Cotor MFP - 28ppm MonoiColor
% ek Heve for Product Brochue
SO0 MSRE

XE785dte Color MFP - 37ppm Mono/Color
% Chck Here for Product Brachure

E} XST34de Color MFP - 30ppm MoneiGalor
3 & {Click Here for Frodust Brochure
$2 900 MERP

KE798die Color MFP - Sippr: Monol Colar
B CHck Here T Produst Brochess

w .

KCGade Cotor MFP {AZ] - 48 30opm MonaiColor
%1599 MSRP

R

ACo945e Color MFP (A3} - 48140 Mone!/Color
518,509 MSRP

) _.@Xg”whéba America B';zs.iness;'ﬁph_:iion'ﬁ, f_fh’:ac‘.‘ Eieztﬁ;ﬁic im_agi:_&é Division. &?:I'rigizaig.:t_e_g'sewé&.__ PR
Pricing listed is M5RP. Contact your local Teshiba Dealer for additional pricing twformation.
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