UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA

INFINITY COMPUTER PRODUCTS,
INC,,

Plaintiff,
V.
OKI DATA AMERICAS, 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 Oki Data Americas, Inc.

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

NATURE OF THE ACTION

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

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

manufacturing and selling products which have the capability of sending

! Infinity Computer Products, Inc. v. Brother International Corp., et al., 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
existing under the laws of Delaware with its principal place of business at 2000
Bishops Gate Blvd., Mt. Laurel, New Jersey, 08054, and may be served care of its
registered agent, The Corporation Trust Company, which itself is located at

Corporation Trust Center, 1209 Orange Street, Wilmington, Delaware, 19801,

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).
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7. The Court has personal jurisdiction over Defendant because:
Detendant 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
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
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who use Defendant’s products and services in the State of Pennsylvania and in the
Eastern District of Pennsylvania.
0. 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
May 1, 2012, an Ex Parte Reexamination Certificate was issued re-affirming the
USPTO’s initial determination of the patentability each of the claims as amended. |

A copy of the "423 Patent 1s attached hereto as Exhibit B.
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12.  On October 18, 2011, the *574 Patent, also entitled “INTERFACE
CIRCUIT FOR UTILIZING A FACSIMILE MACHINE COUPLED TO A PC AS
A SCANNER OR PRINTER,” was duly and legally issued by the USPTO. A
copy of the *574 Patent is attached hereto as Exhibit C.

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

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

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

423 Patent were disclosed.

COUNT ONE
INFRINGEMENT OF THE "811 PATENT

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

and allegations contained in Paragraphs 1 through 15 above.
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17.  On information and belief, and in violation of 35 U.S.C. § 271(a),
Defendant has, literally and under the doctrine of equivalents, infringed the 811
Patent and still is, literally and under the doctrine of equivalents, infringing the
’811 Patent, by, among other things, making, using, offering for sale, and/or selling
without authority a facsimile machine with an interface circuit that allows it to be
coupled to a computer as a printer or scanner, including but not limited to its
MCI160MFP 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, several of Defendant’s products are made
available for sale on the website of one of the Related Parties. See Exhibit E.

19.  On information and belief, Defendant had knowledge of the 811
Patent prior to the filing of this action.

20.  On information and belief, Defendant owns, operates, advertises, and
controls its website, www.okidata.com, through which Defendant advertises, sells,

offers to sell, and/or instructs customers how to use its multi-function products.
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21.  On information and belief, and in violation of 35 U.S.C. § 271(b),
Defendant has actively induced and continues to induce its customers and business
partners to infringe one or more claims of the 811 patent in this district and
elsewhere in the United States by its intentional acts which have successfully,
among other things, encouraged, instructed, enabled and otherwise caused its
customers to use its multi—fupction 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
infringement by a third party by soliciting distributors and/or retailers to offer for
sale and/or sell the infringing products, and by soliciting end users to purchase and

use the infringing products, in this district and elsewhere in the United States.
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22.  On information and belief, Defendant has 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. Oninformation 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
MC160MFP 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,
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or otherwise a partner with one or more of the Related Parties or business entities
yet to be identified. In particular, several of Defendant’s products are made
available for sale on the website of one of the Related Parties. See Exhibit E.

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

28. 01I1 information and belief, Defendant owns, operates, advertises, and
controls its website, www.okidata.com, through which Defendant advertises, sells,
offers to sell, and/or instructs customers how to use its multi-function products.

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

selling said infringing products and providing instructions on how to use the
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accused products in such a way that infringes the *423 patent to its customers and
knew and/or knows that its actions, including but not limited to providing such
instructions, would induce, have induced, and will continue to induce infringement
by its customers. Defendant knowingly induced infringement and possessed
specific intent to encourage another’s infringement which led to direct
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 wilifully infringe the 423 Patent through its intentional actions
despite its prior knowledge.

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

of the Defendant’s infringing activities,

COUNT THREE
INFRINGEMENT OF THE °574 PATENT

32. Infinity repeats and incorporates herein the entirety of the statements
and allegations contained in Paragraphs 1 through 15 above.
33.  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
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Patent and still is, literally and under the doctrine of equivalents, infringing the
"574 Patent, by, among other things, making, using, offering for sale, and/or selling
without authority a facsimile machine with an interface circuit that allows it to be
coupled to a computer as a printer or scanner, including but not limited to its
MC160MFP 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, several of Defendant’s products are made
available for sale on the website of one of the Related Parties. See Exhibit E.

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

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

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

partners to infringe one or more claims of the *574 patent in this district and
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elsewhere in the United States by its intentional acts which have successfully,
among other things, encduraged, mstructed, 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
mfringing 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 minimumn,
selling said infringing products and providing instructions on how to use the
accused products in such a way that infringes the *574 patent to its customers and
knew and/or knows that its actions, including but not limited to providing such
instructions, would induce, have induced, and will continue to induce infringement
by its customers. Defendant knowingly induced infringement and possessed
specific intent to encourage another’s infringement which led to direct
infringement by a third party by soliciting distributors and/or retailers to offer for
sale and/or sell the infringing products, and by soliciting end users to purchase and
use the infringing products, in this district and elsewhere in the United States.

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

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

of the Defendant’s infringing activities.

COUNT FOUR
INFRINGEMENT OF THE *915 PATENT

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

41.  On information and belief, and in violation of 35 U.S.C. § 271(a),
Defendant has, literally and under the doctrine of equivalents, infringed the ’915
Patent and still is, literally and under the doctrine of equivalents, infringing the
’915 Patent, by, among other things, making, using, offering for sale, and/or selling
without authority a facsimile machine with an interface circuit that allows it to be
coupled to a computer as a printer or scanner, including but not limited to its
MC160MFP 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 1s a manufacturer, supplier, customer, agent, authorized re-seller,
or otherwise a partner with one or more of the Related Parties or business entities
yet to be identified. In particular, several of Defendant’s products are made

available for sale on the website of one of the Related Parties. See Exhibit E.
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43, On information and belief, Defendant had knowledge of the *915
Patent prior to the filing of this action.

44, On information and belief, Defendant owns, operates, advertises, and
controls its website, www.okidata.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 1ts 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 *915 patent by, at minimum,
selling said infringing products and providing instructions on how to use the
accused products in such a way that infringes the *915 patent to its customers and
knew and/or knows that its actions, including but not limited to providing such

Instructions, would induce, have induced, and will continue to induce infringement
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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.

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

F.  Awarding damages in an amount adequate to compensate
Infinity for Defendant’s infringement of the *811 Patent, the
"423 Patent, the "574 Patent, and the 915 Patent, pursuant to 35
US.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;
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H.  Awarding Infinity’s reasonable attorneys’ fees and costs
pursuant to 35 U.S.C. § 285 and Rule 54(d) of the Federal
Rules of Civil Procedure;

I. Awarding prejudgment and post-judgment interest; and

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

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

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

Attorneys for Infinity Computer Products, Inc.
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US006894811B1

az United States Patent o) Patent No.:  US 6,894,811 B1

Nachman ct al. (45) Date of Patent: May 17, 2005
(54) INTERFACE CIRCUIT FOR UTILIZING A SEI368¢ A * 10/1998 Nohowig ctal. ............. 400/83
FACSIMILE COUPLED TO A PC AS A 6134017 A * 102000 Schlank et al. .ooo...... 358115

SCANNER OR PRINTER * cited by examiner

(76) Inventors: Bruce Nachman, deceased, late of Primary Examiner—Cheukfan Leo
Wayne, PA (US); by Marvin Nachman,
legal representative, 315 Saybrook Rd,, 57) ABSTRACT

Villanova, PA (US) 19085 Apparatus for interfacing a conventional facsimile machine

(*) Notice:  Subject to any disclaimer, the term of this W}th a BC enal_w].ing the nse of tl.w facsimile machine_as 4
patent is cxtended or adjusted under 35 scanner or prl?ter. A first S\:Vlll{h 'asscmbls_i seh?ctwely

US.C. 154(b) by O days. f:oup}es the PC modem_ and_tacsu'mle machine cither to

independent telephone lines in a normal mode or to one

ancther in a scan/print mode. A manually operated swilch

(21} Appl. No.: 08/669,056 assembly is depressed for a brief interval sufficient io

(22} Filed: Jun. 24, 1996 aclivate a ringing circuit which converts DC power from a
small bailery source 1o 2 20 Hr sine wave of 90 volt
Related U.S. Application Data amplilude and applics the sine wave signal w the PC to

cause the PC or facsimile to coter inte a scan or print mode,
(63)  Conlinuation-in-part of application No. 08/226,278, filed on respectively, The manually operable switch is then reloased
Apr. 11, 1994, now Pat. No. 5,530,558 to apply a constant current to ihe facsimile machine to

(51) Int.CL7 ... HO4N 1/32; HO4N 1/04 simulate an off-hook condition. A facsimile machine start
(52) US.Cl 358/442 358!‘4;58' 358’4’74' button is then operated to start the facsimile machine which
- R A e 3’79 f‘léO o l’ scans decuments provided therein and transmits the scaoned

- . ) data in a conventional facsimile lransmission format or
(58) Field of Search ........ e 358/442, 468, activate the PC to transmit & fax in conventional facsimile

358/443, 400, 401, 434437, 474, 1.13,
1.15, 440, 1.6; 379/100, 251, 252. 373,

93, 106.15, 100.01, 100.02, 100.06, 10003,
100,13

transomssion format 1o wlilize the facsimile machine as a
printer. The PC may be squipped with a suilable software
program for converting non-graphic, i.c. such as word-type
information into a bipary 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
U.S. PATENT DOCUMENTS initiatc a scanping of printing mode responsive to receipt of
4821312 A * a unique number received from either the Facsimile machine
5:452;106 H o+ or the PC, thus eliminatiag the need for switches.
5.530,558 A * 6/1996 Nachman ..
5608540 A % 3/1997 Nakamuwra et al. .........

(56) References Cited

41989 Horton et &l. ... e 358442
9/1995 Perkins ..., 358/442
358/442
3587442 20 Claims, 11 Drawing Sheets
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INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE COUPLED TOAPC AS A
SCANNER OR PRINTER

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

FIELD OF THE INVENTION

The present invention relales to interfacing a facsimile

wilh a 'C and more particularly to an interface circuil of

highly simplified design and including a novel ringing
circuit capable of penerating a sine wave of a givep 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 transmils the scanned information through a
modem in a standard facsimile format to a remots facsimile
which reccives the transmitted data by a madem ard con-
verls the fransmitted data into a form for printing & document
which 1s a replica of the document scanned by the Lrans-
mitting facsimile.

Scunning and printing devices especially adapied for use
with PCs (Lc. personal computers) are relatively expensive
devices typically costing many hundreds of dollars to as
much as several thousands of dollars for applications requir-
ing character recognilion capabililies.

Tt has been recognized that conventional facsimile
machines may be utilized as scanners or printers for PCs.
However, ihe inlerfuce devices presently available are both
complicated and expensive and typically require a micto-

processor which further tends to increase both cost and 3

circuit complexity.
OBIECT OF THE INVENTION

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

BRIEF DESCRIPTION OF THE INVENTION

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

comprising first switch mcans capable of selectively cou- .

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

Second manually operable switck means activates a novel
ringing circuit which generates a sine wave of appropriate
amplitude and frequency and applies this ringing circuit 1o
the PC modem, when used ag a scanner or to the facsimile
when being used as a printer, causing the PC or facsimile
machine to respond 1o the simulaled transmit request.

Release of the circuitry operaling bulion causes the inter-
face circuilry to apply an off-hook condition to the Facsimile.
Document scanning or printing is initiated by pressing the
facsimile start buticn or the start button provided as part of
lhe PC or by a program step integrated inio the PC as parl
of a print mode (selecting the facsimile as the output device

-

15

5]
Ui

30

L
&

60

2

for printing). Transmitted data may be direcily stored in a PC
memery. Documents mcorporating alphaaumeric dala may
be converted by a software program incorporated into the
PC.

The ring generating circuit responsive to pressing of the
operating button generates a transmit request signal by
converling the low veltage from a DC source into a 20 cycle
sine wave of 90 volt amplimde through the employment of
a pulsc gencrating circuit coupled to phase delay means and
applying phase delayed and undelayed pulses to a transis-
torized switching circuit for selectively applying posilive
DC voltage to opposing inpuls of a step-up fransformer
which applies a boosted sinusoidal ring signal to the PC
modem, the ring generating circuit generating a ringing
signal of the approprizte amplitude and frequency in a
highty simplified and inexpensive manner. Since operation
of the ringing circuil is completed in less than two seconds,
a battery, if used, will have an extremely long operating life.
Alternatively, if a 9V DC power source is used the battery
is pot required al all.

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

BRIEF DESCRIPIION OF THE FIGURES

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

FIG. 1 is a circuit diagrem of the interface circuitry of the
presenl invention which enables a PC 1o wtilize a conven-
tional facsimile as a sophisticated scapner or prinler.

FIG. 14 is a flow diagram of the circuilry of FIG. 1
empleying the microprocessor-based tone detecting circuit
of F1G. L.

FIGS. 2a-2i show simplified block diagrams of various

system arrangements employing the eircuitry of the present
invention.

DETAILED DESCRIPTION OF THE
INVENTION AND PREFERRED
EMBODIMENTS THEREQF

FIG. 1 shows an interface circuit 10 embodying ibe
principles of the present invenlion and being comprised of a
switch assembly SW2 which is a four-pole double-throw
swilch having four movable switch amms SW2-2, SW2-5,
SW2.8, and SW2-11, cach coopersling with a pair of
stationary contacts, as shown. For example, and for
simplicity, note ihat swilch arms SW2-2 Is switchable
between stationary conlacls SW2-1 and SW2-3.

Movable switch arms SW2-2, SW2-5, SW2-§ and SW2-
11 are all ganged to operate in unison as shown by common
operating button B2 coupled 1o the switch arms through a
linkage arm LAZ2 shown in schematic fashion as a dotled
line. The switch is designed so that the switch arms are
relained in the posilions 1o which they are moved.

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

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

5 SW2-11 selectively couple the local facsimile machine

through jumper JP2 fo either a separate telephone line #2
{through jumper JP4} or to the modem of the PC.
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A doublepole single-throw switch SW3 is provided to
couple either the local facsimile machine or the PC modem
to asingle telephone line or alternatively, disconnects the PC
madem and facsimile machine from the common telephone
line. T'or example, in applications where both the local
facsimile and the PC each have an independent, dedicated
telephone line, switch SW3 remains open. In applications
where only a single telephone line is provided, both PC and
the local facsimile may share the single telephone lpe by
gaining access therelo in a staggered manner.

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

Movable switch arm SW1-1 selectively couples the out-

pul terminal of the pair of secondury windings W2 of a
step-up transformer TR1 either to stalionary lerminal SW1-
2, which isolaies the owtput of the transformer TR1 from the
operating cireuilry, of stationary contact SW1-3 which
couples the secondary winding W2 of transformer TRI
through movable swilch ann SW1-7 and statjonary contact
SW1-9 simultaneously to stationary contacts SW2-6 and
SW2-12 of four-pole double-throw switch SW2 for simul-
tancous connection to the PC modem and the local facsimile,
when switch arms SW2-5 and SW2-11 respectively engage
stalionary contacts SW2-6 and SW2-12.

Movable switch arm SW1-4 sclectively couples a small
nine volt {9V) DC source (through jumper J3) to either
stationary switch arm SW1-5 for coupling nine volt (9V) DC
to a current gencrator circuit 12 or aliernatively coupling
nine velt (V) DC 1 stationary terminal SWi-6 which ip
wrn provides DC power to the nine volt (9V) ring generator
circuit arranged within the dotied region as shown.

Current generator circuit 12 is comprised of resistors R1,
R2 and RS, transistors Q1 and Q6, diode D2 and TED-type
diode D3 which are connected in the manner shown to
provide a constant current which sipulates an off-hook
signal, ulilized in the manner 1o be more fully described
hereinbelow. Resistor R2 serves as 2 cwrreat limiting resis-
tor. LED D3 lights to dencte operation of the constant
current generalor.

Ring generator circuit 14, which is utilized to generate a
20 Hz sine wave of a 90 volt amplitade, comprises a
555-type timing circuit 16 which, when activated by a nine
voll DC input, applied (o timer 16 throwgh terminal VOC and
resistor R13, provides a pulse train of equal width, positive-
going pulses at a pulsc ratc of approzimately 20 Hz at its
cutput 16a

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

taneously appled to the mput of inverter U1A whase output
is simultaneously coupled 1o the base electrodes of transis-
tors Q2 and Q4, through resistor R6 and through inverter
U1B and resistor RY.

The pulse train, as was sel [orth hereinabove, is simulta-
peously coupled 1o the =T input of a cne-shol multivibrator
operating, as a phase delay circuit and whose Q output is
coupled to the inpuf of inverler ULE. The Q oulput of
one-shot multivibrator U2A provides a phase delayed pulse
which is coupled through the output of inverter ULE simul-
taneously to the base of transistor Q5 through resisior R8
and 1o the base of transistor Q3 through inverier ULYF and
resistor R7. Transislors Q2-Q5 and resistors R6-R9,
together with resistor RIO, form a full bridge switching
cireuit which is powered by the nine volt (9V) DC source
applicd 1o the terminal ¥CC (o provide drive current sufli-
cient to drive transformer TRI, comprised of a pair of
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primary windings W1 and a pair of secondary windings W2,
1o generate a sine wave output. The pair of primary windings
W1 and secondary windings W2 are coupled in parallel and
the windings arc arranged to provide a step-up transformer
to magnify the inpul voltage preferably by ten to one (10:1),
generating the desired cutput voltage which, in the present
application, is a 20 Hz output of 90 volt amplitude with 15
mils of current from a nine volt (9V) DC, 150 mils current
source. I{ desired, the frequency, amplitude and current of
the circuit can be changed by selecting differest component
values for the passive elements. The component values
chosen In the preseml iovenlion have been selecled to
generate a signal which reproduces a standard bell rng
sipnal employed in a conventional transmission between
remote [acsimile machines, The branch circuits BC1 and
BC2 of the bridge circuit are alternately rendered conductive
to altesnately apply a positive voltage to opposiag, inputs of
the fmput windings W1 for gencrating a sine wave [rom 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 sclectively supplicd thyough mov-
able switch arm SW1-1 of the three-pole, double-throw
switch SW1 described hereinabove.

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

Assuming (hat the local [acsimile is desired 1o be operaled
in combination with the PC and to function as a scanner, the
switch SW2 is moved from the norrmal position, in which the
movable switch arms are shown in solid lne fashion, to the
dotted line position simultaneously disconnecting the PC
modem and the local facsimile from the telephone lines and
directly connecting the PC receive line, PCR1 to ground and
the PC transmit line PCTI directly to stationary comtacl
SW1-9. The local facsimile transmit line FXT2 is directly
connected to ground and the facsimile receive line FXR2 is
commected in common with line PCT1 to stationary contact
SW1-% of swilch SW1. Switch SW3 may be cither in the
open or the closed position when switch SW2 is moved 1o
the scan mode.

Switch SW1 is operated by pressing button B1 which is
ganged to the movable switch arms SW1-1, SW1-4 and
SW1-7 by a common linkage arm represented schemaltically
by dotted line [.Al. A biasing member or spring SWP1I
normally biases the movable switch amms 1o the solid line
position shown in Figure, By depressing switch bution Bl,
the gwitch arms SW1-1, SW1-4 and SW1-7 are simnlta-
neously moved to the dotted line positions shown in FIG. 1.
Button Bl is maintained in the depressed position for a
period preferably between one and two seconds. In the
dotted line position, the nine volt (V) DC source is coupled
through switch arm SW1-4 and stationary terminal SW1-6
to the VCC terminals of ring generator circuit 14, producing

55 2 20 Hz sine wave of 90 volt amplitude and a current of 15

mils at the secondary windings W2, which is applied 1o the
PC line PCTL through SW1-1, SW1-3, $W1.7, SW1-9, 126,
SW2-6 and SW2-5, simulating what the PC believes is a
request by & “remote™ facsimile Lo trapsmit data thereto. The
PC, which may be any type of computer (including but not
limited 10 an Apple Macintosh, IBM PC, PCAT or PCXT) is
provided with cither an intcrnal or cxternal group I fac-
simile interface board, and shifts to a receive mode for
receiving what appears to the PC to be 2 facsimile trans-
mission from a “remote” facsimile machire.

Afler holding the bution Bl depressed for a time which
need not exceed approximately two seconds, button BT is
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released causing the nine volt (9V) DC source to be coupled
to mput 12& of current generator cireuit 12, which cirenit
applies the constant current to the facsimile receive line
FXR2 to create what appears to the facsimile machine to be
an off-hook condition. Simultaneously therewith, LED D3
lights indicating thal the current generator circuit is pres-
ently in operation.

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

Thereafter, the conventional start button of the facsimile
machine (not shown for purposes of simpheity) is pressed to
start commuanication of the data scanned by the local fac-
simile machine from a docwment {or docwnents) placed

within the facsimile machine document inpat {also not 1

shown for purposes of simplicity).

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

The conventional PC can store the transmitted data in its
memory as a “picture” the resolution of the picture being
200 by 100 pixels for old facsimile muchines, 200 by 200
pixels for standard facsimile machines and 400 by 400
pixels for pew facsimile machines. Allematively, a conven-
tional OCR soflware package such as, for example, a
CAERE OCR program available from Bitsoftware may be
cmiployed. Many altermative OCR software packages may be
utilized to convert the “picture” transmitted by the facsimile
machine o binary characier form for word processing use or
the like.

Operation of the Tacsimile machine in combipation wilth
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 mede and in applications where a facsimile machine
is interfaced with a PC for vse only as a printer, the ring
generaling circull and the cooperating spring bias swilch
may be eliminated.

Switch SW2 shown in IFIG. 1 18 moved from the sclid line
to the dotled line position decoupling the PC and facsimile
machine from the telephone lines and coupling the PC and
facsimile machine together.

Switch SW1 is operaled 10 power the current generator
cirenit 12 cansing both the PC and the facsimile machine to
see an off-hook condition.

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

of simplicity) tc enter into & standard protocol with the 5

facsimile machine and thereafter to transmit information in
standard facsimile machine format. The facsimile machine
scnscs that if is communicating with a remote facsimile
machine and creales a docurpent in accordance with the data
received from the PC in “pixel” form. The PC may be
provided with a standard program having a print mods in
which (he facsimile machine is identified in the printing
routine as the specific output device being utilized during
such a print mode, Upon completion of printing mode,
switch SW2 may be retwrned 1o the solid line position
decoupling the PC from the [acsimile machine and recou-
pling the PC and facsimile modems to their associated
telephone lines.

FIGS. 22-2h show varicus arrangements in which the
present invention may be utilized.

Noting, for example, IlG. 24, the circuitry 10 of (ke
present invention is coupled between a standard facsimile
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6
machine 3@, a PC-type computer 40 having a facsimile
madem circilry 41 and ceniral office telephore lines 50 and
51. In the arrangement shown in FIG. 2z, the facsimile
modem circiitry may be either internal or external to the
PC-type computer 44.

FIG. 2b shows another alternative embodiment in which
the circuilry of the present invention is incorporated inio the
PC-type computer and may be arranged on its own printed
wiring board or on 2 printed wiring board which is common
to the circuitry 10 of (e present invention and the facsimile
modem circuitry 41. The arrangement of FIG. 25 is other-
wise the same as hat shown in FIG. 2¢. The circuit 10
shown in VIG. 26 is provided with threc RI-11 telephone
cable connections for respective connection with the fac-
simile machine 30 and t¢iephone lines 50 and 51. If only one
additional telephone cable is provided, the standard fac-
simile machive 40 and the internal facsimile modem 41 may
share thal cable.

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

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

‘The circuitry 18 of the present invention may ailernatively
be placed upon a printed circuit card of approximately a
credit card size for inserlion in a bus slot provided In
present-day PCs enabling the circuit on the printed circuit
card, inserted into a slot provided along the exterior of the
PC, o be coupled o a PCMCIA bus which is an additional
bus thal may be addressed by the PC.

FIG, 2¢ shows sili another arrangement in which the
PC-type computer 40 is coupled o external facsimile
modem circuitry 41, for example, through an RS-232 cable.
The facsimile machine interfaces to the external facsimile
modem 41 through circuitry 1 by way of an RJ-11 tele-
phone cable. When in 1he normal mode of operation, cir-
cuitry 10 interfaces central office telephone lines 50 and 51
through the R3-11 telephone cables, as shown. Cable 50 may
be employed for standard facsimile machine 1elephone com-
mumnications while telephone line 31 is used for the external
facsimile modem cireuitry. If only one central office tele-
phone linc is available, line 50 may be shared in the manner
previously described.

FIG. 2f shows an arrangement in which interface cirouit
1015 internal to the (acsimile machine, PC-type computer 40
is coupled to the facsimile modem cirenitry 41 and intorface
cireuit 10 through an R8-232 cable. When in the normal
mode of operation, circuilry 10 interfaces the central office
lelephone lines 5@ and 51 through RI-11 telephone cubles, as
shown. Cable 50 may be employed for standard facsimile
machine 1clephone communications while telephone line 51
is used for the external facsimile modem circullry. If only
one central office telephone line is available, line 50, for
example, may be shared in the manner previously deseribed.
The arrangement of FIG. 2f is used with PC’s which do nol
have a fax moden iostalled. When inlerface 10 is installed
internal to the facsimile, the fax modem of the fax machine
incorporates many of the functiops of cirendt 10, through
integralion of (he already existing circuitry compenents of
the fax modem.

A-16



US 6,894,811 B1

7

The present invention may be cmployved with telephone
systems having digital signal processing. FIG. 24, which is
similar to FIG. 2f, and which shows like circuits designaled
with like numerals, further includes an interface 60 for
digital signal processing. The scnd and receive options
recuived for scanning and printing are provided by interface
60, which may, for cxample, be a chip sct such as PEB 2091
N-V4.4 and EPB 2186 N-V4.4, manufactured by Siemens.
Any other chip set having similar operating characlerisiics

may be employed. As other digital signal formats come into

use, such as ADSL (Asymmelrc Digital Subscriber Linc}
HDSL (High Bit Rate Digital Subscriber Line), or the like,
2 chip el for handling such formats may be substituted for
interface 60.

As shown in FIG. 2/, a RAM and/or Fixed Disk 70 may
be incorporated inte the interface 10, integrated with a fax
modem 30 1o allow lor the capture of images or documents
for later transfer into the PC 40 or the facsimile machine 30,
or for image enhancement within the interface configoration
10. The addition of the data storage [eatlure is particularly
desirable for the fax machine or fax modem when ihey are
in normal fax send or receive modes.

Optionally, the dala slorage feature is desirable for feld
application usage where nformation may be downloaded
from a PC and stored in interface 16 for later transler 1o a
facsimile machine or a PC. Storage would be retained in this
instance by batiery buckup incorporated in the RAM
memory 7. Battery backup is not necessary for fixed disk
storage.

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

As represented in FIGS. 2¢-2f] in order to activate an
aulomated process for scanning or printing, the ring circuit
4 (FIG. 1) interfaces with the Tip and Ring features of the
fax modem or fax machine, This is dependent on keying in
a code on the fax keypad, such as ## or #* or any other
predetermined code in order to respectively identify the
seanning and printing functions. Interface 10 detects the
tones generated by the inserted code (at the tone receiver 25
amd generates a ring signal. The ring signal is detected and
interpreted by the ring detect cireuil of the [ax modem or the
fzx machine. The fax modem or fax machine then generates
receive signals or ones which indicate a connection. The fax
modem or fax machine commences the scanning of the [ax
image or print cycle,

By depressing a predetermined code such as ## on the [ax
machine key pad, the tone detector circuit 25 inlerprets this
code, enabling a control circuit to activate first (26) and
second (27) relay means. Relay 26 disconnects the fax
machine and ihe fax modem (connected 1o the PC) from the
Central Office terminal lines. Relay 27, then connects 9V (o
the ring generator circuit 14 causing a siuusoidal ring signal
of & predelermined frequency and amplitude to be generated
to the PC fax medem. The PC fax modem answers and starts
the scanning process from the fax machine to the PC,

A communication program siored in the PC allows the
code #* (for example) to be entered, generating the tone
signal from the fax modem. The rone detector circnit in the
interface 10 inlerprets this cods, enabling a control cireuit 1o
activate first (28) and second (27) relay means. Relay 26
disconncets the fax machine and the fax medem (connected
1o the PC) from the Central Office terminal lines. Relay 27,
then connects 9V o the ring generator circuil 14 causing a
sinuseidal ring signal of & 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 switch: version does siot reguire 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 lunclions inlemal 1o
the facsimile machine may also be accomplished by utilizing
the analog output of the optical scanning circuit 75 of the
facsimile machine {FI1G. 2g). The analog signals are pro-
cessed by the control/modem circuitry 76 where they are
converted into a digital serial signal and then transmitted
through the RS 232 sending interconnect porl, the signal is
then received by an RS232 cenpector at the PC. The
aforementioned procedure utitizes vavsed signal lines which
are available on most modem chips such as the Rockwell
chip series.

A send and receive driver sofrware package then imple-
ments the following action. The receive driver software
accepts the digital image for storage or processing as appro-
priate. This send/receive driver comimunications soflware
package also has (he ability 1o send a digital image (o the
facsimile machine for printing purposes. The facsimile
machine’s control/modem circuitey then processed by the
print driver 77 for printing. This linkage method for scan-
ning and printing utilizing a fax machine is particularly
useful for a compater without a fax modem. Aay available
send/Teceive communications software package Is accept-
able.

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

For the automated operation, the circuitry 10 of FIG. 1 is
provided with device 25 which includes an automalic one
detector cirenit for receiving a unique number dialed by
either 1he facsimile machine or the PC modem. Upon
recognition of the unique number, as sei forth above or by
generation using other techniques, the fone receiver operates
a driver cireuit 26 for operating switch SW2 to decouple the
PC and the facsimile machine from their associzted tele-
phone lines and for connecting the PC to the facsimile
machine. Driver circuit 26 may be a relay or ifs equivalent
for operating an armature {not shown) to move the switch
arms between their two operating stales, Driver unil 27
which likewise may be a relay or its equivalent, operates the
swilch SW1 1o the position cnergizing the ringing circuit 14,
A timer s set and when (wo seconds clapses, uait 27 is
deenergized causing the off-hook signal 1o be generated by
cwrrent generator circuit 12, through the release of the
operating bution. When printing or scanning is complete, the
fone receiver unit is reset. A simplified flow diapram of the
aforementioned operation is shown in FIG. 1a.

The circuitry of the present invention is hiphly simplified
in design and provides effective communication between the
PC and local facsimile machine enzbling the local facsimile
machine to provide the dual functions of cperating indepen-
dently for trapsmission or reception to remote facsimile
machines as woll as unctioning as a scanner or printer with
a local PC. The circuitry of the present invention provides all
lhe pecessary signal conditions which lead the PC and local
facsimile mackine to believe that they are communicating
with one aoother over a telephone line, The facsimile
machine, although operating in its normal fashion, functions
very effectively as a scanner or printer as and when needed
and provides a scanning or printing capability at & mere
fraction of the cost of conventional scanmers or priniers.

Simple switching of SW2 returns the PC and facsimile

5 machine to normal use,

The novel ring circuit provides the required ring signal
which 1s conventional in present-day facsimile transmission
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application through the employment of aa inexpensive, low
voltage, DC battery or 9V power source and, through the
operation of two switches incorporated in the novel interface
circuitry of the presem invemtion, followed by operation of
the facsimile start switch, provides an interface circuil which
is extremely easy to use and which climinates the need for
more complicatod and expensive microprocessor-based
devices.
A latitude of modification, change and substitution is
intended in Lhe foregoing disclusure, and in sume instances,
some features of the invention will be employed without 2
corresponding use of other features. Accordingly, 1t is appro-
priate that the appended claims be construed broadly and in
a manner coasistent with the spirit and scope of the inven-
tion herein described.
What is claimed is:
1. A method of creating a scanning capability from 2
facsimile niachine to 2 computer, with scanned image digital
dafa signals fransmitied through a bi-directional connection
via a passive link between the facsimile machine and the
compuier, comprising the steps of:
by-passing or isolating tho facsimile machine and the
compuler from the public network telephone ling;

conplintg the facsimile machine to the computer;

conditicning the computer to receive digital facsimile
signals representing data on 2 scanped document; and

conditioning the facsimilc machine 10 transmit digital
signals representing data on a scanned document (o Lhe
compuler, said compuier being equipped with send/
reecive driver communications software cnabling the
reception of scanned image signals from the facsimile
machine, said transmitted digital facsimile signals
being received directly into the computer through the
bi-directional direct connection via the passive link,
thereafter, said computer processing the received digi-
tal facsimile signals of the scanned document as
neeced,

2. The method of claim 1 10 creale a scanning capability
through a bi-directional direct connection via a passive link
between a facsimile machine and a computer by transfer of
scanned dmage dela signals from the l[acsimile machine
through said connection, said facsimile machine by-passing
or isolatcd from the poblic network telephone line, and
copnecled to an appropriaie receiving port of a computer or
other office product capable of receiving and processing said
signals.

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

4. T'he methed of claim 1, including transferring a digital
serial data source signal of a scapped image [rom said
facsimile machine to said computer.

5. The method of clain 1 further comprising optically

recognizing the scanned data within the computer and .

converiing the scanned data into character codes within the
compuicr, said computer being cquipped with Optical Char-
acter Recognition Software.

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

by-passing or isolating the facsimile machine and the

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

o
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condilioning the computer to receive facsimile signals
representing data on a scanaed document: and

conditioning the facsimile machine to transmit signals
representing data on a scumned document to the
compuler, said compuler being equipped with send/
receive driver communications software enabling the
reception of scanned image signals from the facsimite
machine, szid transmitted facsimile signals being
received through the bi-dircctional direct connection
via the passive link to the compyter modem, thereafler,
said computer processing the received facsimile signals
of the scanned document as needed.

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

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

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

shifting the personal computer to a connected mode for
sending or receiving digital signals through the
bi-directional direct connection via the pussive link [or
scanning and printing between the compuler and the
facsimile machine, in a facsimile formal, using the
digital connector port of ihe personal computer, said
computer being equipped wilh send/receive driver
communications software cnabling 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-
neclor ports 1o interface between the facsimile machine and
the personal computer.

9. The method of claim 7 including using parallel con-
nector poris to interface between the facsimvile machine and
the personal computer.

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

11. The method of ¢laim 7 further comprising opticalty
recognizing the scamned data within the computer and
converting the scanned data into character codes within the
compuler, said computer being equipped with Optical Char-
acter Recogpition Softwarce,

12. A methad of using a facsimile machine as a scapner
and prinler by lransferring data sigrals through a
bi-directional direct connection via a passive link belween
the facsimile machine and the personal computer, cach of the
facsimile machine and personal computer for communical-
ing using telephone types of circuits, said facsimile machine
and computer being isolated from the public tlophone
network, comprising the steps of:

{a) 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 telephione net-
work;

(b) arranging the [acsimile machine (o be in a simulated
off-hook condition, or conmection mode; and
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(¢) shifting the persopal computer to an off-hook
condition, or connection mode for sending or receiving
signals in facsimile formats through the bi-directional
direct connection via the passive lnk between the
personal compuier and the facsimile machine;

sald computer being cquipped with send/eceive driver
communicalions soflware coabling the transfer of the
scanning and printing signals between the compuler
and the facsimile machine.

13. The method of clatm 12 including wvsing serial data
transmissions [or both scanning and printing through the
bi-directional dircet connection via the passive link berween
the [acsimile machine and the personal computer.

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

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

16. The method of claim 12 using analog or digital serial,
parallel data transmissions, for both scanping and printing
through ihe bi-directional direct connection viz the passive
ik, between the facsimile machine and the personal com-
putcr.

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

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

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

(b} generating a signal to simulate an off-hook condition
or cennection mode providing a direct path whereby
the facsimile machine is conditioned to transmit or
rcceive signals through the bi-directional direction via
the passive link to the computer;

{c) generating a facsimile machinc signal whereby Lhe
computer is conditioned 1o receive signals representing
data on a scanned document; and

{d) generating a computer signal whereby the facsimile
machine is conditioned to receive signals representing
data on a document o be printed;

-

0

15

20

[
n

40

45

i
=1

12

said computer being equipped with sendfreceive diiver
communications software enabling the reception of
scanned image signals from the facsimile machine or
the sending of computer dala to the facsimile machine
for printing.

19. A method of using a facsimile machine with a
computer, one or both of which being connected to a
{elephone line such thal said facsimile machine operates as
a printing device {or Lhe computer when isolated from the
telephone line, comprising the steps ol:

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

(b} generating a signal representative of a facsimile
machine communications signals, whereby the com-
puter is conditioned to transmit signals representing
data on a document 1o be prinled; and

(c) generating a signal lo simulale an off-hook condition
or connection mode providing a direct paih whereby
the facsimile machine is conditioned to reccive signals
through the bi-directional direct connection via the
passive link representing data from the computer of a
document to be printed.

20. A method of making a facsimile machine operable as

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

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

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

(c) coupling the digital data signals through ihe
bi-dircctional direet connection via the passive link
belween the personal compufer and the facsimile
machine;

said computer being equipped with send/receive driver
communications software enabling the reception of
scanned image signals from the facsimile machine or
the sending of computer data to the facsimile machine
for printing.
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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 (o inde-
pendent telephone lines in a normal mode or to one another
in a scan/print mode. A mannally operated switch assembly
is depressed for a brief interval sufficient Lo aclivate a ringing
circuit which converts DC power from a sinall battery scurce
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 info @ sean or print mode, respectively. The manually
operable switch is then released to apply a constant current
1o the facsimile machine to simulate an off-hook condition.
A facsimile machine start button is then operated to start the
facsimile machine which scans documents provided therein
and transmits the scanned data in a conventional facsimile
transmission format or activate the PC to transmit a fax in
conventional facsimile transimission format to atilize 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 antomatic circuit
may be provided 1o iniisle @ scanning or printing mode
responsive 1o receipl of a unique number received from
either the facsimile machine or the I'C, thus eliminating the
need for switches.
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EX PARTE
REEXAMINATION CERTIFICATE
ISSUED UNDER 35 US.C. 307

THE PATENT IS HEREBY AMENDED AS
TNDICATED BELOW.

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

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

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

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

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

by-passing or isolaling the facsimile machine and the

computer from the public network telephone line;
coupling the [acsimile machine to the computer;

conditioning the computer to receive digital facsimile sig- -~

nals representing data on a scamed document; and

conditioning the facsimile machine to transmit digital sig-
nals representing data on a scanned document to the
compuler, said compuler being equipped with unmodi-
Sfred standard protocol sendfreceive driver communica-
tiens software enabling the reception of scanned image
signals from the facsimile machine, said transmitted
digital facsimile signals being received directly into the
computer through the bi-directional direct connection
via the passive link, thereafter, said computer process-
ing the received digital facsimile signals of the scammed
document as needed.

6. A method of ereating a scanning capability from 2 fac-
simile machine lo a computer equipped with a modem, with
scanned image dala signals transferred through a
bi-directional direct connection via a passive link between
the facsimile machine and the computer, comprising the
sleps ol

by-passing or isclating the facsimile machine and the

computer from the public network telephone line;

coupling the facsinile to the computer;

conditioning the computer to receive facsimile signals
representing data on a2 scanned decument; and

conditioning the facsimile machine o {ransmil signals
representing data on a scanned document to the
computer, said computer being equipped with wrmodi-
fed standard prowcoi send/receive driver communica-
tions soflware enabling the reception of scanned image
signals from the tacsimile machine, said transmitted
facsimile signals being received through the
bi-directional direct connection via the passive link to
the computer modem, thereafler, said compuler pro-
cessing the received facsimile signals of the scanned
document as needed,

7. A methed of making a facsimile 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 fucsimile machine and lhe
computet, each of the facsimile machine and personal com-
puter for communicating nommally vsing at least one public
nelwork lelephone line, comprising the steps o2
coafignring the facsimile machine to communicate with
the personal computer vsing a digital connector port of
the facsimile machine and personal computer, with
both the facsimile machine and personal computer isa-
lated from said at least one public network telephone
line;

arranging the {acsimile machine to be in & digital connec-
tion mode; and

using an ummodified standard protocol for shilling the
personal computer to a conmected mode for sending or
receiving digital signals through the bi-directional
direcl conneclion via the passive Jink for scanning and
printing between the computer and the facsimile
machine, in a facsimile forniat, using the digital con-
nector port of the personal computer, said compuler
being equipped with send/receive driver communica-
tions software enabling the transfer of the scanning and
printing signals between the computer and the facsimiic
machine.

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

(a) confliguring the facsimile machine to communicate
with the personal computer using the facsimile
machine, and by-passing or isolating the facsimiie
machine and computer from the public telephone net-
work;

{b) arranging, the facsimile machine to be in a simulated
aff-hook condition, or connection mode: and

(©) using an unmodified standard protocol for shifting the
personal computer to an oif-hook condition, or connec-
tion mode for sending or recetving signals in facsimile
{ormats through. the bi-directional direcl conneclion via
the passive link between the personal computer and the
tacsimile machine;

said computer being cquipped with send/receive driver
comumuanications software enabling the tangfer of the
scanning and printing signals between the computer
and the facsimile machine.

18. A methed of vsing a facsimile machine with a
computer, one or boih of which being connected to a tele-
phone line such that said facsimile machine operates as a
scanniag and printing device for the computer when isolated
{roin the telephone line comprising the steps of:

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

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

(¢) generating a facsimile machine signal whereby the
computer is conditioned to receive signals representing
data on a scanncd decument; and
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{d) generating a computer signal whereby the facsimile
machine is conditioned to receive signals Tepresenting
data on a document to be printed;

said computer being equipped with ummodified standard
protocol sendfreceive driver communications soitware
cnabling the reception of scanned image signals from
the facsimile machine or the sending of compuier data
to the facsimile machine for printing.

19. A wethod of using a facsimile machine with a

computer, one or both of which being connected 10 a tele-

phone line such that said facsimile machine operates as a
printing device for the computer when isclated from the tele-
phone line, comprising the steps of:

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

(b) generating a signal representative of a facsimile
machine communications signals, whereby the com-
puter is conditioned 1o transmit signals representing
data on a document to be prinled; and

(c) generating a signal 10 simulate an ofl-hook condition
or connection mode providing a direct path whereby
the facsimile machine is conditioned to receive signals
through the bi-directional direci conneclion via the pas-
sive link representing data [rom the computer of a
document to be printed, wherein the computer is
equipped with unmodified standard protocol send/
receive driver communication sefbware.

4

20. A methed of making a facsimile machine operable as a

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

A-24
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{a) configuring the facsimile machine to communicate
with the personal computer through a bi-directional
direct connection via a passive link between a digital
connector port on the facsimiie machine and & digital
connector port on the computer, with both the facsinile
machine and computer by-passing or isolated from said
al least one public network telephone hine;

(I} wrremging the facsimile machine o send or receive
digital data signals; and

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

said computer being equipped with wnmedified standard
profocal send/receive driver communications software
enabling the reception of scanned image signals from
the facsimile machine or the sending of computer data
to the facsimile machine for printing.
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memary for subsequent use. An automatic circuit may be
provided to initiate a scanning or printing mode responsive to
receipt of a unique number received from either the facsimile
machine or the PC, thus eliminating the need for switches.

6 Claims, 12 Drawing Sheets

B-2



US 7,489,423 B2

Page 2
1.8, PATENT DOCUMENTS TP 63-187900 3/198%
r 64-22166 171989
4,6017.280 A 819856 Kwokawa Ip 1-168161 T/1089
4,802.204 A 141989 Chang P 2-151459 6/1900
4,816(911 A 3/1989 Kirsch et al, ip 3-38163 2/1901
4,868,672 A 9{1989 HiTOki et al. ip 4-33061 2/1992
4,910,607 A 371990 Klt_ﬂ.e[ al. 1P 514580 1/1993
4,964,134 A 10/1980  Shimotone T 5.189104 7/1993
4,989,163 A 141961 K_awamata el al, T 6-54106 2/1994
4991200 A 2/1991 Lin bl 6-54 107 271904
5,021,892 A 61991 Kita el al. P 6-TOOR3 3/1994
5,175.750 A 12/1992 Donovan et al. WO WO 05/19089 71995
5216517 A 6/1993 Kinoshita et al.
REIMA29 2 1171993 Daran etal. OTIER PUBLICATIONS
3,297,146 A 371994 Opawa o . o .
5390031 A 21995 Kangeial, A!:xstmcl of “Turning Microcempulers inle Fax Machines™; Lu, Cary;
5425135 A 61995 Molayama el al, H_lgh Technology; yol. 7. Iss. 3; pp. 60-61; Mar. 1987.
SA452,106 A 9/1995 Perkins “Okidata deplays 1960 in multi-use peripheral —Doc-It peripheral
5,459,579 A 1071995 Hu et al. device—Product Announcement™; Electronic News; Sep. 28, 1592,
5528385 A 61996 Manging “Company Mews; New Product from Okidata”; The New York Times;
5,530,554 A 6/1996 Macharm Bep. 20. 1992, _ \
5372844 A 71996 Kagami el al. Abstract of “Rockwell Infernational’s low cost RFX96VI2
5352901 A 91996 Kikuchi ef al. MONOEAY fax modem chip™; Newsbytes Nows Nelwork, Mar. 15,
5388047 A 121996 Rosengren et al. 1994 ) ) ‘
5560339 A 12/1996 Chang “Information Delivery and Fax Technology™; Hawkins: Online, pp.
HIE77 H  9/1997 Huetal. 28-101; Jul. 1950 o _ -,
5680227 A 16/1997 Picard “Personal Computer Tmage Communications Using Facsimile”;
SERA607 A ¢ 1171997 MESUImOte oo 3580442 IEEE Journal on Selected Areas in Communications, vol. 7, No. 2,
5847843 A 121998 Shibata et ol. pp- 776-282; Fels 1989, .
5872901 A 2/1999 Konna ot al. Abstract of “Pursuing One Peripheral™; Blankenhom, Dana; Bar-
5914,789 A 61999 Murata rington, vol. 34, Iss. 20, pp. 71-73; (el. 15, 1988,
6,064.421 A 53000 Matsumoto English Language Abstract of CM1069155; Feb. 17, 1993,
6307630 Bl 1042000 Bom et !, English Language Abstract of JP5014480; Jan. 22, 1993.
6.510.057 Bl 22003 Kurosawa et al. English Language Abstract of JPG070083; Mar. 11, 1994,
1.000.050 B2 §2006 Moroyama English Language Abstract of JP3038163; Feb. 19, 1991,
7.262.871 DY 22007 Matsueda ot al. English Lanpguage Abstract of JP4033061; Feb. 4, 1992.
20030200403 Al 10,2003 Niwa et al. English Langnage Abstract of TP1168161; Jul. 3, 1089,

DE
DE
EP

FOREIGN PATENT DOCUMENTS

4239349 Al
4312136 Al
0655852 Bl

071594
10/1594
5/1995

English Language Abstract of JP2151459; Jun, L, 1990.
English Language Abstract of JP5189104: Jul. 30, 1993,
English Language Abstract of DE4312136; et 20, 1994,
English Language Abstract of DE4239349; Sep. 22, 1994.

* cited by examiner

B-3



US 7,489,423 B2

Sheet 1 of 12

Feb. 10, 2009

U.S. Patent

wN—.J H00HID HOIVEANID INSHUND —~. 71

X 1] ooy &

L o
oI ]

b

o= po
ui'i

B4



U.S. Patent Feh. 10, 2009

OPERATE
2B

DEPRESS
BUTTON
(OPERATE 27)

SET TIMER

Sheet 2 0of 12

BUTTON
(DEENERGIZE
i)

THIS GENERATES
OFF—HOOK COND.

B-5

US 7,489,423 B2



US 7,489,423 B2

Sheet 3 of 12

Feh. 10, 20609

U.S. Patent

0z Brg
¢ el 00 | {8l QD
/ )
LG 51980 ®L 0s
e 8K oL
LY H-ry
|
Aagnoa1n 0l IXO o) Py eUIYIDN XD4
WePON XDy _ z_n___.m_.“_ﬁ Bujopgiejul| 1-r p4DpuDis
Wiepoy xo4 om

jouleixX3 40 [PuISUj

Jeyndwon edA] od //ov

B-6



US 7,489,423 B2

Sheet 4 of 12

Feh. 10, 2069

U.S. Patent

Agynosg | 0L MO
WepoN Xxo4 | Bujobjisju)

piDD UOuUBAU|
juesedd / WOpPOW XbJ jpudejul

Joindwion adil 2d

Qz bud
Z 8L 00 il 181 0D
)}
_.m\ 0S
8qe) jei
Li-M
&qe) 9t
(33 |
8{qo) |81 SUIYODN XD4
-y pPADpUDiS
o
\ o

B-7



US 7,489,423 B2

Sheet 50f 12

Feb. 10, 2009

U.S. Patent

2g b

¢ I8l 00 b 181 00

J )

IG &0 B 0s

T
BRD0 oL

4 bi=rd
| —

Adgnodin ——— Ol 1IXD
WepoN XD g Bujopyieju)
WOpON XDJ ( sujyobp xp4

jDuseju| ot PIDPUDIS

Jdegndwon edAj ad /o,v

B-8



US 7,489,423 B2

Sheet 6 of 12

Feb. 10, 2009

U.S. Patent

pz bud
a4
¢ 18l 00 } 8L 0D
WoepoN XP4 qun / ¢
|DUJOU|  iIPK oL IS 08
81900 o
P4D] Dd |DUdBiU H-rd ooy ol
. uo ugQ -y 8[g0) 8]
01 IMJ -
Bulbbytoy e B Wi -
Jejndwon ediy od O om

B-9



US 7,489,423 B2

Sheet 7 of 12

Feb. 10, 2009

U.S. Patent

Jeojndwoy adi) ad

9g O
Z 18l 00 t 181 09
— | u
G e ey 0s
MR aigoy oy
[ bi-rd
AIINOID L BT LMD |sweo pL | UIYOPN XD
LBpPOW XP4 |Bujon iUl ji-ry pJDpUDS
a(qo) Z€2~SH 7
Adjnod)) uojjueAu] jueseld 0¢
LY /UWepoN XDJ [DUIBiX]
oy

B-10



US 7,489,423 B2

Sheet 8 of 12

Feb. 10, 2609

U.S. Patent

laindwoy adAj nd

JT "H1d
Z1PL 0D — 1121 0D
;\ a1qeS 121, - om
Lhry
sieD) 191
1Py
iv
o1 3NAUo Agnosn
CLLITENT) WIpO X84
Jemvesesnsssm——) aulyoey xe4
ajqeD 2ez-sY plepuels
/
0t

B-11



US 7,489,423 B2

Sheet 9 of 12

Feb. 10, 2009

U.S. Patent

6z ‘614
0s
L
oqud 181
L eL OD L
SUOI)IUNJ U011
U0} 0INY
elqeg PL - d M wRpow (m. L
¢BLOD b1l XEJ 0} [B0I3U]
. JIAR( ] %
f ¢ A13naar)y [enuo)
Aynaang
SL
ad1A3(] bujuuedsg LL
uonpesuNwWwo renbig reopdo
alemyog uohedl 2 oY X
8AI923Y/puUes 1 l
xed
2119U3D) Yiim et 10103UUOD aunyoen
: : -5 ZezsH repue
Jandwon adAj Od eIeo 28e-sH prepuels
: "
ov

B-12



US 7,489,423 B2

Sheet 10 of 12

Feb. 10, 2009

U.S. Patent

Yz *bi4
¢RLOD L19L 0D
\
HquD et Om
I W e
"D B
152"
09
\ B,
BORLE
: ohuﬂﬂw.“_.w S0H 15OV 'NASH
L2440, o
h&w:aEQQ adh 10d Jynanp wopow xeg |
A3 TETSY IUYIRIN Xe4 pIrepuUmlS
e
/ow

B-13



US 7.489.423 B2

Sheet 11 of 12

Feb. 10, 2009

U.S. Patent

B-14

12 614
_ cPLOD 1i12L 0D —
; \
I m sranpL O m
M-8
I L
LTy
1) 4
\
_ ARmalp
URPOU X
Animang %Sig paxid
wopow xe4 ajqen ape 20 Yy se yans
[qed epl conaq OBRIONS aiqen ae|
EOﬂOE ”ﬁhm - Fu.tm-mq L. ot H_Suwhmu/ w-.'&om
{euaeyxg 1o jeuayuy oo i soepsyn SO
z wapotu xej +
Upjuca ol ssop m
Od USYM TEISH m
;

Jaindwon edA ] nd

o e LA I AR AR A

asujyoey xeo

prepua)g |
Yt



US 7,489,423 B2

Sheetf 12 of 12

Feb. 10, 2009

U.S. Patent

B-15

f2 "6id
2121 00 L1810
Y L
Lbrd
HPD WL
Li-rd
Annain : o0
WOPOR Xe a|qeD 3|9 L | [BulINMG @ LOIoBID | aiqen afe)
§U0) DREWOINY
wapoy xeq P Li-rd
[eUIIXG JO [euIau]
o WD
LTRSS T

randwos adA L Nd

auyoep Xes |
plepuelg




US 7,489,423 B2

1
INTERFACE CIRCUIT FOR UTILIZING A
FACSTMILE MACHINE COUPLED TO A PC
AS A SCANNER OR PRINTER

This application is a divisional of the conlinuation-in-part
application Ser. No. 08/669,056, filed Tun. 24, 1996 now 1.8,
Pat, No. 6,894,811, whick is a continuation-in-part of appli-
cation Ser. No. 08/226,278, filed Apr. 11, 1994, which issued
as U.S. Pat. No. 5,530,558, These applications are incoerpo-
rated herein by reference.

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

The claims berein 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 circnit of highly
simplified design and including a novel ringing circuit
capable of generaling a sign wave of a given amplitude and
[requency [rom a small, portable DC battery or 9% DC power
supply.

BACKGRGUND OF THE INVENTION

As is well known in the art, a conventional facsimile scans
documents and transmits the scanned infonuation through a
modem in a standard facsimile format to a remote facsimile
which receives the transmitted data by a modem and converts
the 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 adapied for use
with PCs (i.e. personal computers) are relatively expensive
devices typicelly costing many hundreds of dollars to as much
as several thousands of dollars for applications requiring
character recognition capabilities.

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

OBIECT OF THE INVEENTION

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

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

the facstimile to be utilized 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
circvit of highly simplified design and low cost.

BRIET DESCRIPTION OF TIHE INVOINTION

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

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

Release of the circuitry operaling bullon causes the inler-
face circnitry to apply an off-hook condition {o the facsimile,
Document scanning or printing is initiated by pressing the
facsimile start butten or the start button provided as part ofthe
PC or by a program step infegrated imto the PC as part of a
print mode (selecting the facsimile as the output device for
printing). Transmilted datz may be directly stored in a PC
memary. Docurnents incorperating alphanumeric 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 transimit request signal by con-
veiting the low voltage from a DC source into a 20 cycle sine
wave 0f 90 volt amplitude through the employment of a pulse
generating circuit coupled to phase delay means and applying
phase delayed and undelayed pulses to a fransistorized
swirching circuit for selectively applying positive DC vollage
to opposing inputs of a step-up transformer which applies a
bocsted sinusoidal ring signal to the PC modem, the ring
generating circuit penerating a ringing signal of the appropri-
ale amplitude and frequency in a highly simplified and inex-
pensive manner. Since operation of the ringing circuit is com-
pleted in less than two seconds, a battery, if used, will have an
extremely long operating life. Alternatively, if a §V DC power
source is used the battery is not required at all.

The simple, straightforward operation of only three
switches elirminates 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 the accompanying
description and drawings in which:

FI(3. 1 i3 a eircuit diagram of the interface circuitry of e
present mvention which enables a PC to utilize a conventional
facsimile as a sophisticated scanner or printer.

FIG. 1ais a Now diagram ol the circvitry of FIG. 1 employ-
ing the miicroprocessor-based tone detecting circvit of FIG. 1.

FIGS. 24¢- 2j show simplified block diagrams of various
system arrangements employing the circunitry of the present
mvention.

DOTAITLED DESCRIPTION OF THE INVENTION
AND PREFERREN EMBODIMENTS THEREOF

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

Movable switch arms SW2-2, SW2-5, SW2-8 and SW2-11

p are all ganged to operate in unison as shown by common

operating button B2 covpled to the switch arms through a
linkage arm LA2 shown in schematic tashion a3 a dotted line.
The swifch is designed so that the switch arms are retained in
the positions o which they are moved.

The switch arms are arranged in pairs, switch arms SW2-2
and SW2-5 selectively coupling 1 modem of a PC (not shown
for purposes of stmplicity) to either a {irst telephone line #1
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through juniper JP3 or directly 10 a local facsimiie machine
(nut shown for purposes of simplicity) through a jumper
terminal IP2.

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

A double-pole single-throw switch SW3 is provided 1o
couple either the local facsimile machine or the PC medem to
a single tclephone line or alternatively, disconnects the PC
modem and facsimile machine from the common telephone
linc. For example, in applications where both the local fac-
simile and the PC each have an independent, dedicated tele-
phone line, switch SW3 remains open. In applications where
only a single telephone line is provided, bolk PC and the local
facsimile may share the single telephone linc by gaining
access therelo in a staggered manner.

Swilch 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.,

Mowvable swilch arm 3W1-1 selectively couples the cutput
terminal of the patr of sccondary windings W2 ol a step-up
transformer TR1 either to staticnary terminal SW1-2, which
isolates the output of the transformer TR1 from tlie operating
circuitry, or stationary contact SW1-3 which couples the sec-
ondary winding W2 of wansformer TR1 through movable
switeh arm SW1-7 and stationary contact SW1-9 simulta-
neously (o stationary contacts SW2-6 and SW2-12 of four-

pole double-throw switch SW2 for simultancous connection 3

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

Movable switch arm SW1-4 selectively couples a small
nine velt (§V) DC scurce (throvgh jumper J5) to either sta-
tienary switch arm SW1-5 for coupling nine volt (9V) DC to
a current generator circuit 12 or alternatively coupling nine
volt (9V) DC fo stationary terminal SW1-6 which in turn
provides DC power 1e the nine volt (9V) ring generator circuit
arranged within the dotted region as shown.

Current generator circuit 12 is comprised of resistors R1,
R2 and RS, transistors Q1 and Q6, diode D2 and LED-type
diode 123 which are connected in the manner shown to pro-
vide a constant current which simulates sn ofl-hook: signal,
wtilized in the manner to be more fully described hereinbelow.
Resistor R2 serves as a current limiting resistor. LED D3
lights to denote operation of the constant current generator.

Ring generator circuit 14, which is utilized to generate a 20
Hz sine wave of a2 90 volt amplitude, comprises a 555-type

thming circuit 16 which, whee activated by a nine voit DC 5

inpui, applied to timer 16 through terminal VOC and resisior
R13, provides a pulse train of equal width, posifive-going
pulses ata pulse rate of approximately 20 Hz at its output 160

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

neously applied to the input of inverter U1A whose ouiputis 3

simullanecusly coupled to the base electrodes of transistors
Q2 :amd 4, through resistor R6 and through inverter U1B and
resistor R9.

The pulse train, as was set forth hereinabove, is simulta-
neously coupled to the ~T input of a2 oae-shot mttivibrator
operating as a phase delay circuit and whose Q output is
coupled (e the input of inverter ULE. The Qoutput of one-shot
multivibrator U2A provides a phase delayed pulse which is
coupled through the output of inverter U1E simultaneously to
the base of transistor Q5 through resistor R8 and io the base of
transistor Q3 through inverter U1F and resistor R7. Transis-
tors (Q2-)5 and resistors R6-RY, together with resistor RIO,
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form a full bridge switching circuit which is powered by the
nine volt (9V) DX source applied 1o the terminal VOC to
provide drive current sufficient to drive transformer TR1,
comprised of a pair of primary windings W1 and 2 pair of
secondary windings W2, 10 generate a sine wave output. The
pair of primary windings W1 and secendary windings W2 arc
coupled in paralle! and the windings are arranged to provide
a step-up transfonmer to magnify the input voltage preferably
by ten to one (10:1), generating the desired cutput vollage
which. in the present appiication, is a 20 Hz output of 90 volt
amplitude with 15 mils of current from a nine volt (9V) DC,
150 mils current source. If desired, the fequency, amplitude
and current of the circuit can be changed by selecting differ-
ent component values for the passive elements. The compo-
nent values chosenin the present invenlion have been selected
to generate a signal which reproduces a standard bell ring
signal employed in a conventional iransmission between
remote facsimile machines. The branch circuits BC1 and BC2
of the bridge circuit are alternately rendered conductive to
alternately apply a positive voltage to opposing inputs of the
input windings W1 for generating a sine wave from the posi-
tive-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 supplied through mov-
able switch arm SWI1-1 of the three-pole. double-throw
switch SWI described hereinabove.

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

Assuming that the local facsimile is desired to be operated
in combination wirh the PC and to function as a scanner, the
switch SW2 is moved from the normal position, in which the
movable switch anns are shown in solid line fashion, o the
dotted line position simultaneously disconnecting the PC
modem and the local facsimile from the telephone lines and
directly connecting the PC receive line, PCR1 to ground and
the PC transmit line PCT1 directly to stationary contact SW1-
9. The local facsimile transmit line. FXT2 is directly con-
nected to ground and the facsimile reecive line TXR2 is
connected in commen with line PCT1 to stationary contact
SW1-2 of switch SW1. Switch W3 may be eitherin the open
of the closed positicn when switch SW2 is moved to the scan
mode.

Switch SW1 is operated by pressing button Bl which is
ganged to the movable switch arms SW1-1, SWi-4.and
SW1-7 by a commen linkage arm represented schematically
by dotted line 1.A1. A biasing member or spring SWP1 nor-
mally biases the movabie switch arms to the solid line posi-
tion shown in Figure. By depressing switch button BB1, the
switch arms SW1-1, SW1-4 and SW1-7 are simultaneously
moved (o the dotted line positions shownin FIG. 1. Button B1
is maintained in the depressed-position for a period prefer-
ably between one and two seconds. In the dotted Line posi-
tion, the nine volt (9V) DC source is coupled through switch
arm SWi-4 and stationary terminal SW1-6 (o the VCC ter-
minals of ring generalor circuit 14, producing a 20 Hz sine
wave of 9¢ velt amplitnde and a current of 15 mils at the
secondary windings W2, which is applied to the PCline PCT1
through SW-1, SW1-3, SW1-7, SW1-9, 126, SW2-6 and
SW2-5, simulating what the PC believes is a request by a
“remole” fzcsimile to transmit data thereto. The PC, which
may be any type of compuler (including but not limited 10 an
Apple Macintosh, IBM PC, PCAT or PCXT) s provided with
either an internal or external group 11l facsimile interface
board, aond shitts to a receive mode for receiving what appears
to the PC to be a facsimile transmission [rom a “remote”
facsimile machine.
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After holding the button BI depressed for a time which
need not exceed approximately two seconds, button Bl is
released causing the nine volt (9V) DC source to be coupled
to input 122 of current generator circuit 12, which cirenit
applics the constant current 1o the facsimile receive line
FXR2 to create what appears to the facsimile machine to bean
offthook condition. Sinultaneously therewith, LED D3
lights indicating that the current generator circuit is presently
n operation.

The lacal facsimile machine recognizes the constant cur-
rent as represenlative of an oli-hook condition preparing the
local facsumile machine for (ransmission.

Therealter, the conventional start bufion of the facsiwmile
machine {not skown for purposes of simplicity) is pressedto
start communication of (he data scanned by the local fac-
simile machine from a decument {or decuments) placed
within the facsimile machine document input (also not shown
Tor purposes of simplicity).

The facsimile machine may be cither a group I, group 11, or
group 11l machine, although optimum document reselution
can be obtained through the use of a group 11 facsimile
machine.

The conventional PC can store the transmitted data in its
mentory 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 400G pixels for
new facsimile machines. Allernatively, a conventional CCR
sottware package such as, for example, a CAERE OCR pro-
grum available rom Bilsoftware may be employed. Many
alternative OCR software packages may beutilized to convert
the *pictare”™ transmitted by the Taesimile 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
fhis mode and in applications where a facsimile machine is
interfaced with a PC for use only as a printer, the ring zener-
ating cirenit and the cooperating spring bias switch may be
eliminated.

Switch SW2 shown in F1G. 1 is moved from the solid line
to the dotted line position decoupling the PC and facsimile
machine fron: 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
sec an oft-hook condition.

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

simplicity) to enter into a standard protocol with the facsimile 3

machine and thereafter to transmit information in standard
lacsimile machine format, The facsimile machine senses that
it is cornmunicating 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 facsimile
machine is identified in the printing routine as the specific
oulput device being utilized during such & print mode. Upon
completion of printing mode, switch SW2 may be returned to
the solid line positicn decoupling the PC from the facsimile
machine and recoupling the PC and facsimile modems to their
associated telephone lines.

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

Noting, forexample, FIG. 24, the circnitry 10 ofthe present
invention is coupled between a standard facsimile machine
30, a PC-iype 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. 2a, the facsimile modem cirenitry
may be either internal or external to the PC-type computer 40.

FIG. 25 shows another alternative embodiment in which
the circuitry of the present invention is incorporated into the
PC-type computer and may be arranged on its own printed
wiring board or on a printed wiring board which is common to
the circuitry 10 of the present invention and the facsimile
modem circuitry 41. The arrangement of TIG. 25 is otherwise
the same as that shown in FI1G. 2a. The circnit 10 shown in
FIG. 2515 provided with three RJ-11 telephone cable connec-
tions for respective connection with the facsimile machine 30
and telephone lines S0 and 51. If only one additional tele-
phone cable is provided, the standard facsimile machine 40
and the internal facsimile modem 41 may share that cable.

FIG. 2¢ shows another alletnative artangement in which
the circuitry 10 of the present invention is integrated info the
standard facsimile machine 30. The operation ol the arrange-
ment of FIG. 2¢ is olherwise similar to those shown in FIGS.
2a and 2A

FIG. 24 shows an arrangement in which the circuitry 10 of
ihe present invention is mounted upon its own printed wiring
hoard apd 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 embodiments of F1GS. 2a-2¢ described here-
inabove.

The circuitry 10 of the present invention may alternatively
beplaced upona printed circuit card of upproximalely acredit
card size for inserlion in a bus slol provided in present-day
PCs enabling the circuit cn the printed cirenit card, inserted
inte a slot provided aloag the extericr of the PC, 10 be coupled
& PCMCIA bos which is an additional bus that may be
addressed by the PC.

FIG. 2e shows still another armngement in which the PC-
type computer 40 is coupled to external facsimile modem
circnitry 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 iz the normal mode of operation, circuitry 10 interfaces
central office telephone lines 50 and 51 through the RI-11
telephone cables, as shown. Cable 58 may be employed for
standard facsimile machine telephone comnmanications while
telephone line 51 is vsed for the external facsimile modem
circuitry. If only one central office relephone line is available,
line 56 may be shared in the manner previously described.

FIG. 2fshows an arrangement in which interface circuit 10
is internal to the tacsimile machine. PC-type computer 40 is
coupled to the facsimile modem cireuitry 41 and interface
circuit 10 through an R8-232 cahle. When in the normai mode
of operation, circuitry 10 interfaces the ceatral office tele-
phone lines 50 and 51 through RJ-11 telephone cables, as
shown. Cable 50 may be employed for standard facsimile
machine telephone conmmnications while telephone line 51
is used for the external facsimile moderm circuitry. Ifenly one
central office lelephone Hoe is available, line 50, for example,
may be shared in the mamer previously described. The
arrangement of FIG. 271s used with PC’s which do not have
a fax modem installed. When interface 10 is installed internal
to the facsimile, the fax modem of the fax machine incorpo-
rates many of the functions of circuit 10, through integration
of the already existing circuilry components of the fax
modem.

The present invention may be employed with telephone
systems having digital signal processing. FIG. 2k, which is
simzilar to FIG. 2f;, and which shows like circuils desigmated
with like numerals, further includes an interface 60 for digital
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signal processing. The send and receive options required for
scanning and priating are provided by interface 60, which
may, for example, be a chip set such as PEB 2081 N-V4.4 and
EPB 2186 N-V4.4, manufactured by Siemens. Any other chip
set having similaroperating characteristics may be employed.
As other digital signal formats come into nse, such as ADSL
(Asymmetric Digital Subseriber Tine) HI2ST. (High Bit Rate
Digital Subscriber Line), or the like, a chip set for handling
such formats may be substituted [or inferlace 60.

As shown 1n FIG. 24, a RAM and/or Fixed Disk 70 may he
incarporated inio the interface 10, integrated with a fax
moedem 30 1o allow for the capture ofimages or documents for
later transter into the PC 40 or the facsimile machine 30, orfor
inage enhancement within the interface configuration 10.
The addition of the data slorage 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
mstance by battery backup incorporated in the R AM memory
70 Ballery backup is not necessary for fixed disk storage.

FI(z. 2f shows an arrangement for automated scanning and
printing functions between a fax modem and a fax machine.

As represented i FIGS, 2g-27, in order (o activate an aulo-
mated process for scanning or primting, the ring circuit4 (FIG,
1)interfaces with the Tip and Ring features of the fix modem
or 1ax machine. This is dependent on keying in & code on the

fax keypad, such as #4 or #* or any other predetermined code -

in order 1o respectively identify the scanning and printing
functions. Interfece 10 detects the tones generated by the
inserted code (at the tone receiver 25 and generates a ring
signal. The ring signal is detected and interpreted by the ring
detect circuit-of the fax modem or the fax machine. The fax
maodem or fax machine then generates receive signals ortones
which indicate a connection. The fax modem or fax machine
commences the scanning of the fax image or print cycle,

By depressing a predetermined code sach as ## on the fax
machine kev pad, the lone detector circuit 25 interprets this
code, enabling a control clrcuit 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 sinusoidal ring signal of a
predetenuined frequency and amplitude to be generated to
the PC fax modem. The PC tax modem answers and starts the
scanning process from the tax miachine to the PC.

A communication program stored in the PC allows the

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

signal from the fax modens. The tone defector circudt in the
inlerface 10 interprets this code, enabling a control circuit to
activate first (26) and second (27) relay means. Relay 26
disconnects the fax machine and the fax modem (connectedto
the PC) from the Central Office ternunal lines. Relay 27, then
connects 9V 1o the ring generator cireuit 14 causing 4 sinu-
soidal ring signal of a predetermined frequency and ampli-
fude to be generated to the fax machine. The fax machine
answers and starts the printing process from the PC fax
modem.

The switch version does nol require the ## or #* or any
other code, bul activates the aviomated scanning/prinfing by
pressing the ringer button B2.

The provision of the scan and print functions internal to the
facsimile machine may also be accomplished by utilizing the
analog oulput of the optical scanning circuit 75 of the fac-
simile machine (FI(i. 2g). The analog signals are processed
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by the control/modem circuitry 76 where they are converted
into a digital seriai signal aud then transmitted through the RS
132 sending intereonnect port, the signal is then received by
an RS23Z connector at the PC. The aforementioned proce-
dure otilizes inused signal lines whick are available on most
modem chips such as the Rockwell chip series.

A send and receive driver software Package then imple-
ments the following action. The receive driver software
accepts Lhe digital image Tor storage or processing as appro-
priate. This send/receive driver communications sollware
package also has the ability to send a digital image 1o the
facsimile machine for printing purposes. The [acsimile
machine’s control/modem circuitry 76 receives the digital
image data and it’s then-processed by the print driver 77 for
printing. This linkage method for scanning and printing uti-
lizing a fax machine is particularly useful for a computer
without a fax modem. Any available send/receive commmini-
cations software package is acceptabie,

The commands of ## or #* for sending and receiving are
still appropriate for this apphcation alihough 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
detectoreirenit for receiving a unique number dialed by either
the facsimile machine or the PC modem. Upon recognition of
the unique number, as set forth above or by gencration using,
other techniques, the tone receiver 25 operates a driver circuit
26 for operating switch SW2 to decouple the PC and the
facsimile machine from their associated telephone lines and
for connecting the PC ta 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. Driver unil 27 which likewise may be a relay or
ils equivalent, operales the switch SW1 to the position ener-
gizing the ringing circnit 14. A timer is set and when two
seconds elapses, unit 27 is deenergized causing the oil-hook
signal o be generated by current generator circuit 12 through
the release of the operating button. When printing or scanning
is complete, the tone receiver unit is reset. A simplified flow
diagram of the aforementioned operation is shown in FI1G. 1.

Thecircuitry of the presont invention is highly simplified in
design and provides etfective communication between the PC
and local facsimile machine enabling the local facsimile
machine to provide the dual fanetiens of operating indepen-
dently for transmission or receplion to remote facsimile
machines as well as functioning as a scanner or printer with a
Iocal PC. The circuitry of the present invention provides all
the necessary signal conditions which lead the PC and local
facsimile machine fo believe that they are communicating
with one another over a telephone line. The facsimile
machine, although cperating in 1ts normal fashion, functions
very cifectively 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 retarns the PC and facsimile
machine to normal use.

The novel ring circuit provides the required ring signal
which is conventional in present-day facsimile transmission
application through the employment of an inexpensive, low
voltage. DC battery or 9V power source and, through the
operation of two switches incorporated in the novel interface
circuitry of the present invention, followed by operation of
the facsimile start switch, provides an interface cirenit which
is extremely easy to use and which eliminaies the need for
more complicated and expensive microprocessor-buased
devices.
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A latitude of modilication, change and substiluiion is
intended in ke foregeing disclosure, and in some instances,
some features of the invention will be emploved 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 described.

What is claimed is:

1. A method of trapsferring digital image data signals
between a computer equipped with send/receive driver com-
munications software and a facsimile machine to cause said
facsimile machine Lo 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) conditicning the facsimile machine to receive print

image data [rom the computer;

{c) conditioning the cornputer for initiating transmission ol

print image digital data to said Facsimile machine of a
documeni © be printed by said facsimile machine;

(d) upon activaling the send driver communications soft-
ware of the computer the print image digital deta from
the computer is transferred without interruption through
4 receiving port of the facsimile machine, whereby the
print image digital signats of' the computer arc processed
by the facsimile machine into signals for printing.

2. A method of connecting the scan or print apparatus of a
facsimile machine configuration o a computer, in order to
support image data transmissions for scanming or printing
between the [acsimile machine and the compuler, comprising
the steps of!

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

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

)

25

10
said computer being equipped with send/receive driver
communications soflware enabling the sending of image
data to the facsimile machine for printing or receiving of
the scanned facsimile machine image data by the com-
puter for use us needed.

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

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

5. The method 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-
puler, said computer being equipped with Optical Characler
Recognition Software.

6. A method of using a tacsimile machine operably linked
to a computer to print transmitted digital image dula received
from a computer by the [acsimile machine, or scan digital

¢ image data transmitted from the facsimile machine to the

coempuler through a bi-directional direct connection via a
passive link, the method comprising:

(a) providing the bi-directional dircet connection via a
passive link for fransfer of digital image data represen-
tative ol Images belween the computer and the facsimile
machine;

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

(c) transmitting the digital image data from the computerto
the facsimile machine for printing, or transmitting
scanned digital image data from the facsimile machine
to the comprer, over the bi-directional direct connec-
tion via the passive Hok in accordance with an instruc-
tion.
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(57) ABSTRACT

Apparatus for interfacing a conventional facsimile machine
with a PC enabling the use of the facsimile machine as a
scanner or printer. A first switch assembly selectively
couples the PC modem and facsimile machine either to inde-
pendent telephone lines in & normal mode or 1o one another
in a scanfprint mode. A manually operated switch assembly
is depressed for a brief interval sufficient to activate a ringing
circuil which converts DC power [tom a smali ballery source
1o 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 inte a scan or print mode, respectively. The manuvally
operable switch is then released 1o apply a constant current
10 the facsisile machine to simulate an off-hock condition.
A facsimile machine start button is then operated to start the
facsimile machiae which scans docanents provided therein
and transmits the scanned data in a conventional facsimile
transmission format or activate the PC to transmit a fax in
conventional facsimile transmission format to utilize the fac-
simile machine as a printer. The PC may be equipped with a
suitable software program for converring non-graphic, ie.
such as word-type information into a binary format suitable
for use in word processing applications and may slore the
dara in a memory for subsequent use. An automatic circuit
may be provided to initiate a scanning or printing mode
responsive to receipt of a vnique number received from
either the facsimile machine or the PC, thus climinating the
need {or switches.
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EX PARTE
REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.8.C. 307

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

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

AS A RESULT OF REEXAMINATION. Il HAS BHEN
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 transfening digita} image data signals
between a compuler equipped with gemeric sendireceive
driver communications software and a facsimile machine to
cause said facsimile machine to operate as a priating device,
comprising the steps ol:

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

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

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

(d) upon activating the generic send driver communica-
tions sefiware of the computer the print image digital
data from the computer is transferred without interrup-
tion throvgh a receiving port of the facsimile machine,
whereby the print image digitat signals of the computer
are processed by the facsimile machine into signals for
printing,

-

v}

40

2

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

coupling, the facsimile machine (o the computer through a
bi-directional direct conmection via a passive link
between the facsimile machine and the computer; con-
ditioning a scan or prmt mode for the facsimile and the
compuler, as needed;

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

said computer being equipped with generic send/receive
driver communications sofiware enabling the sending
of image data to the facsimile machine for prinfing or
receiving of the scanned facsimile machine image data
by the computer for vse as needed.

6. A method of using a facsimile machine operably linked

0 a computer to print transmitted digital image data received
from a computer by the facsimile machine, or scan digital
image data transmitted from the facsimile machine to the
computer through a bi-direetional direct copnection via a
passive link, the method comprising:

{a) providing the bi-directional direct comnection via a
passive link for transfer of digital inage data represen-
tative of images belween the computer and the fac-
simile machine;

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

() transmitting the digital image data from the computer
to the facsimile machine for printing, or trausmitting
scanned digital image data from the facsimile machine
to the computer, over the bi-directional direct connec-
tion via the passive link in accordance with an instruc-
lon.
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1
INTERFACE CIRCUIT FOR UTILIZING A
FACSIMILE MACHINE TOA PCAS A
SCANNER OR PRINTER

This application is a Continuation of application Ser. No.
11/084,297 filed Mar. 19, 2005, now LS. Pat. No. 7,489,423,
which is a Thvistonal of Continuation-in-Part application Ser.
No. 08/669,056, filed Jun. 24, 1996, which issued as TS, Pat.
No. 6,894,811, whichis a Continuation-in-Part of application
Ser. No. 08/226.278, filed Apr. 11, 1994, whichissusd as11.S.
Pat. No. 5,530,558,

" The following represernts a true and accurate copy of appli-
cation Ser. No. 11/084.297.

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

FIELD GF THE INVENTION
Thepresentinvention relates to interfacing a facsimile with

a PC and more particularly to an interlace cireuit of highly
simplified design and including a novel ringing circuit

capable of generating a sign wave ol a given amplitude and 2

trequency 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 scapned information through a
modem in a standard facsimile formal 1o a remole facsimile
which receives the transmitted data by a modem and converts

the transmitted data into a form for printing a document which

is @ replica of the document scanned by the trensmitting
[lacsimile. Scanning and printing devices especially adapted
for use with PCs {ie. personal compulers) are relatively
expensive devices typically costing many hundreds of dollars
1o as much as severa] thousands of dollars for applications
requiring character recognition capabilities.

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

OBIECT OF THE INVENTION

It is, therelore, a principal object of the present invention to
provide a circuit for interfacing a PC and a facsimile to cnable
the facsiniile to be utilized as a scanner or a printer for a PC
and to accomplish all of the objectives of a scanner ora printer

in a simple siraightforward manner through the use of a 5

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

‘The present invention achieves all ol 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 medem to independent tele-
phone lines when ir a noa-scanning/printing mode and for
decoupling the PC and facsimile modems from the telephone
lines and coupling these modermns to one another when placed
in a scanning/printing mode.
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Second manually operable switch means activates a novel
ringing cirenit which generates a sine wave of appropriate
amplitnde and frequency and applies this ringing circuit fo 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 respand to the simulated transmit request.

Release ol the circuitry operating bution causes the inter-
face circuiiry to apply an off-hook condition 1o the tacsimile.
Decument scanning or printing is initiated by pressing the
facsimile start button or the start butten 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
prioting). Transmitted data may be directly stored in a PC
memory. Documents incorporating alphanumeric data may

5 beconverted by a software program incorporated into the PC.

The ring generating circoit responsive to pressing of the
operaling bulton generates a transmil request signal by con-
verting the low voltage from a 1>C source into a 20 cycle sine
wave of 90 volt amplitude through the employment of a pulse

® generating cireuit coupled to phase delay means and applying

phase delayed and undelayed pulses to a transistorized
switching circuit for selectively applying positive DC voltage
0 opposing inputs of a step-up transformer which applies a
boosted sinusoidal ring signel to the PC modem, the ring
generating circuit generating a ringing sigual of the appropri-
ate amplitude and frequency in a highly simplified and inex-
pensive manner. Since operation of the ringing circuit is com-
pleted in less than two seconds, a battery, if used, will have an
extremely long operating life. Altematively, ita 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
typicaily microprocessor-based circuitry.

BRIEF DESCRIPTION OF THE FIGURES

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

FIG3. 1 is a circuit diagram of the interface circvitry of the
present invention which enables a PC 1o ulilize 2 conventional
facsiniile as a sophisticated scarmmer or printer.

FIG. 1ais atlow diagram of the circuitry of FIG. 1 employ-
ing the microprocessor-based fone detecting circuit of FIG. 1.

TIGS. 2a-2i show simplified block diagrams of various
system arrangements employing the circnitry of the present
mvention.

DETAILED DESCRIPTION OFF TIHE INVENTION
AND PREFERRED EMBODIMENTS THEREOF

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

Movable 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 dotied line,
The switch is designed so that the switch arms are retained in
the positions to which they are moved.

The swilch anmns are arranged in pairs, swilch anns SW2-2
and $W2-5 selectively coupling a modem ofa PC {(not shown
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for purposcs of simplicity) to either a first telephone line #1
through jumper JP3 or directly to & local facsimiile machine
{not shown tor purposes of simplicity) through a jumper
terminal JP2.

To o similar fashion, # pair of switch arms SW2-8 and s

SW2-11 selectively couple the local facsimile machine
through jumper JI'2 to either a separate telephone line #2
{through jumper JP4) or to the modem of the PC.

A double-pole single-throw switch SW3 is provided o
couple either the local facsimile machine or the PC modem to
a single telephone line or alternatively, disconnects the PC
modem and facsimile machine from the common elephone
line. For example, in applications where both the local fac-
simile and the PC each have an independent, dedicated tele-
phone line, switch SW3 remains open. Tn applications where
only asingle telephone line is provided, both PC and the local
facsimile may share the single telephone ]ine by gaining
access thereto in a siag:gered TLATHIET.

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

Movable switch arm SWE-1 selectively couples the output
terminal of the pair of secondary windings W2 of a step-up
transiormer TR1 «ither to stationary terminal SW1-2, which
isolates the output of the transformer TR1 from the operating
circuitry, or stationary contact SW1-3 which couples the sec-
ondary winding W2 of transformer TR1 through movable
switch arm SW1-7 and stationary contact SW1-9 simulla-
neously o stationary conlacts SW2-6 and SW2-12 of four-
pole deuble-throw switch SW2 for simultaneous connection
10 the PC modem and the local facsimile, when switch arms
SW2-5 and SW2-11 respectively engage staticnarv contacts
SW2-6 and SW2-12.

Movable switch arm SW1-4 selectively couples a small 35

nine volt (8¥) DC source {through jumper 15) to cither sta-
tionary switch anm SW1-5 for coupling nine velt (9V) DC ta
a current generator circvit 12 or alternatively cowpling nine
voli (9V) DC to stationary terminal SW1-6 which in turn
provides DC pewer to the nine volt (9V) ring penerator circuit
arranged within the dotred region as shown.

Current generator circuit 12 is comprised of resistors R1,
R2 and RS, transistors {}1 and 6, diode D2 and TED-type
dicde D3 which are connected in the manner shown {0 pro-
vide a constant current which simulates an off-hook signal,
utilized in the manner to be more fully described hereinbelow.
Resistor R2 serves as a current Hmiting resistor. LED D3
fights to denote operation of the constant current generator.

Ring penerator circuit 14, which is utilized to generate a 20

Hz sine wave of a 90 volt amplitude, comprises a 355-type 5

timing circuil 16 which, when activated by a nine volt DC
input, applied to timer 16 through terminal VCOC and resisior
R13, provides a pulse train of equal width, positive-going
pulses at a pulse rate of approximately 20 Hz at its output 164.

The pulse train generated by the 555 timer 16 is simulla- 3

neously applied (o the input of inverter ULA whose output is
sinmiltanesusly coupled 1o the base elecirodes of transistors
(2 and Q4, through resistor R6 and through inverier U1B and
resistor R9.

The pulse train, as was set forth hereinabove, is simulta-
neously coupled to the -1 input of a one-shot multivibrator
operaling as a phase delay circuvil and whose Q output is
coupledto the input of inverter ULE. The Q cutput ofone-shol
multivibrator U2A provides a phase delayved pulse which is
coupled through the cantput of irverter UTH simultanecusly to
the base of transistor 5 throngh resistor R8 and to the base of
transistor Q3 through inverter UTF and resistor R7. Transis-
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tors Q2-Q35 and resistors R6-R9, together with resistor R10,
form a full bridge switching cirenit which is powered by the
nine voit (9V) DC source applied to the terminal VCC to
provide drive curremt suflicient to drive transformer TRI,
comprised of a pair of primary windings W1 and a pair of
secondary windings W2, to generate a sine wave output. The
pair of primary windings W1 and sccondary windings W2 are
coupled in parallel and the windings are arranged to provide

 a step-up transformer 1 magmify the npat voltage preferably
" by ten to one (10:1), yenerating the desired output voltage

which, in the present application, is a 20 FHz output of 90 vokt
amplitude with 13 mils of current from a mine volt {9Y) DC,
150 mils current source. If desired, the frequency, amplitude
and current of the cirenit can be changed by selecting differ-
ent component vaiues for the passive elements. The compao-
nentvalues chosen in the present invention have been selected
10 generdle a signal which reproduces a standard bell ring
signal employed in a conventional fransmission between

a0 temote facsimilemachines. The branch circuits BCT and BC2

of the bridge circuit are alternately rendered conductive to
alternately apply a posilive voltage 1o opposing inputs of the
input windings W for generaling a sine wave from the posi-
tive-going pulses produced by timer cirenit 16. The two input

5 windings W1 are coupled in parallel as are the output wind-

ings W2,

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

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

Assuming that the local facsimile is desired 10 be operated
in combination with the PC and 1o [unction as a scanner, the
switch SW2 is moved from the normal position, in which the
movable switch arms are shown in solid line fashion, to the
dotted line position simultaneously discomnecting the PC
modem and the local facsimile from the telephone lines and
directly connecting the PC receive line, PCR1 to grouad 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 ju common with line PC11 w stationary contact
SWI1-9 ol switch SW1, Switch SW3 may be either in the open
or the closed position when switch SW2 is moved to the scan
made.

Switch SW1 is operated by pressing button B1 which is
ganged fo the movable switch arms SWI1-1, SW1-4 and
SW1-7 by a common linkage arm represented schematically
by dotted line T.A1. A biasing member or spring SWP1 nor-
mally biases the movable switch arms to the solid line posi-
tion shown in Figure. By depressing switch button B1, the
switch arms SW1-1, SW1-4 and SW1-7 are simultaneously
moved to the dotted line positions shown in FIG. 1. Butlon B1
is maintained in the depressed position for a period preferably
between one and two seconds. In the dotled line position, the
nine volt (¥V) DC source is coupled through switch arm
SW1-4 and stationary terminal SW1-6 to the VOC lerminals
ofring generator circuit 14, producing a 20 Hz sine wave of 90
volt amplitude and a current of 15 mils at the secondary
windings W2, which is applied to the PC line PC11 through
SW1-1, 8WI1-3, SW1-7, SW1-9, 126, SW2-6 and SW2-5,
simulating what the PC' believes is a request by a “remote”
tacsimile to transmit data thereto, The PC, which may be any
type of computer (including but not limited to an Apple
Macinlosh, 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 receive mode for receiving what appears to the PC
to be a facsimile transmission from a “remole” facsimile
machine,

After holding the button B depressed for a time which
need not exceed approximately two seconds, button B is
released cansing the nine volt (9V) DC source to be coupled
to input 12a of current generator circuit 12, which circuit
applies the constant current to the facsimile receive line
FXR2 Lo creale what appears to the facsimile machine to be an
off-hook condition. Simultaneously therewith, T 133
lights indicating that the current generator eirenit is presently
in operation.

The local faesimile machine recognizes the constant cur-
rent as representative of an off~hook condition preparing the
local facsimile machine lor transmission.

Thereafier, the conventional start button of the facsimile
machine (oot shown for purposes of simplicity) is pressed to
starl communication ©f (he data scanned by the local fuc-
simile machine from a document {or decuments) placed

within the facsimile machine document input {also not shown 2

for purposes of simplcity).

The facsimile machine may be either a group 1, group 11, or
group 11T machine, although oplimum document resolution
can be obtained through the vse of a group I facsimile
machine.

The conveniional PC can store the tramsmitied data in its
memory as a “picture” the resohution ofthe pichre being 200
by 100 pixels for old facsimile machines, 200 by 200 pixels
for standard facsimile machines and 400 by 400 pixels for
new facsimile machines. Alternatively, a conventional OCR
software package such as, for example, 2 CAERE OCR. pro-
gram available from Bitsoftware may be employed. Many
alternative OCR software packages may be utilized to convert
the “pictare” 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
elimnated.

Switch 8W2 shown in FIG. 1 is moved from the solid line
to the dotted line position decoupling the PC and facsimile
machine from the telephone lines and coupling the PC and
facsimile machine together.

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

The computer (PC) is operated either by providing a switch
such as a push butlon swilch (nol shown for purposes of
simplicity) to enter into a standard protocol with the facsimile
machine and thereafter to fransmit information in standard

facsimile machine format. The [acsimile achine senses thal 5

it is communicating with a remote facsimile machine and
creates a document in accordance with the data recejved 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
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output device being utilized during such a print mode. Upon -

completion of printing mode, switch SW2 may be returned to
the solid line position decoupling the PC from the facsimile
machine and recoupling the PC and facsimile modems to their
associated telephone lines.

FIGS. 2a-2/h show vanons amrangements it which the
present invention may he utilized.

6

Noting, for example, FIG. 20, the cireuitry 10 of the present
invention is coupled between a standard facsimile mackine
30, a PC-type computer 40 having & facsimile modem cir-
cuitry 41 and central office telephone lines 50 and 51. In the
arrangement shown in FIG. 2« the facsimilemodem circuitry
may be either internal or external to the PC-type computer 40.

FIG. 25 shows another alternative embodiment in which
the circvitry of the present invention is incorperated into the
PC-type computer and may be arranged on its own printed
wiring board or on a printed wiring board whichis commonto
the circuitry 10 of the present invention and the facsimile
modem circuilry 41. The arrangement of TTG. 25 1s otherwise
the same as that shown in FIG. 2a. The circuit 14 shown in
FIG. 2815 provided with three RI-11 telephone cable connec-
tions for respective connection with the facsimile machine 30
and telephone lines 50 and 51. If only cne additional tele-
phene cable is provided, the standard facsimile machine 40
and the internal facsimile modem 41 may share that cable.

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

T'IG. 2d shows an arrangement in which the circuitry 10 of
the present invention is mounted upon its own printed wiring
board and is arranged within the PC-type computer 40 and is
electrically connected to the internal facsimile modem 41 by
an external RJ-11 cable as shown. The operation 1s otherwise
the same as the embodiments of FIGS. 24-2¢ described here-
nabove.

The circnitry 10 of the present invention may alternatively
be placedupon a printed cirenit card of approximately a credit
card size Tor insertion in a bus slot provided n present-day
PCs enabling the circuit on the printed circuit card, inserted
into a slot provided along the exterior of the PC, to be coupled
to a PCMCIA bus which is an 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 in the normal mode of eperation, circuitry 10 interfaces
central office telephone lines 50 and 51 through the RJ-11
telephone cables, as shown. Cable 50 may be employed for
standard facsimile machine telephone communications while
telephoene line 51 is vsed for the external facsimile modsm
circuitey. If only one central office telephone line is available,
line 50 may be shared in the manner previcusly described.

Fi(z. 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
cirenit 10 through an RS-232 eable. When in the normal mode
of operation, circuitry B0 interfaces the central oflice tels-
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 facsimile modem circuitry. If only one
central office telephone line is available, line 50, for exainple,
may be shared in the manner previously described. The
arrangement of FIG. 2fis used with PC’s which do not have
a fax modem installed. When interface 18 is installed internal
to the facsimile, the fax modem of the fax machine incorpo-

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

of the already existing circuitry components of the fax
modern.

C17
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The present invention may be employed with telephone
systems having digital signal processing. F1G. 24, which is
similar to FIG. 2f, and which shows like circuits designated
with like numerals, further includes an interface 60 for digital
signal processing. The send and receive aptions required [or
seanting and printing are provided by interface 61, which
may, for example, bea chip set suchas PEB 2001 N-V4.4 and
EPB 2186 N-V4.4, mamufactured by Siamens. Any other chip
set having similar operating characleristics may be employed.
As other digital signal formats come o use, such as ADSL
(Asymmetric Digital Subscriber Line) [IIST. (Fligh-Bit Rate
Digital Subscriber Line), or the like, a chip sel for handling
such formats may be substituted for interlace 60.

As shown in FIG. 27, a RAM and/or Fixed Disk 70 may be
incorporated inte the interface 10, integrated with a fax
modem 30to allow for the capture of images or documents for
later transfer into the PC 40 or the facsimile machine 30, or for
image enhancement within the interface configuraticn 19.
The additicn of (ke 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 desirzble {or field
application vsage whore information may be downloaded
from a PC and stored ia interface 10 for later transfer to a
facsimile machine or a PC. Storage would be relained in this
stance by battery backup incorporated in the RAM memory
70, Battery backup is not necessary for fixed disk storage.

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

As represented in FIGS. 2a-2, in order to activale an auto-
mated process for scamning or printing, the ring circuit 4 (FIG.
1) interfaces with the Tip and Ring featzres of the fax modem
ot tax 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 fone receiver 25 and generates 4 ring
signal. The rinp signal is detected and interpreted by the ring
detect circuit of the fax modem or the fax machine. The Jax
modem or fax machine then generates receive signals or tones
which indicate a connection. The fax modem or fax machine
commences the scanning of the fax image or print cycle.

By depressing a predetermined code such as ## on the fax
machine key pad, the tone detector circuit 25 interprets this
code, enabling a contro} 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 siausoidal ring signal of a

predetenmined frequency and amplitude to be gererated to 50

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

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

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

inferfuce 10 inlerprets this code. enabling a control circuit (o
activate first (26) and second (27) relay means. Relay 26
disconnects the fax machine and the fax modem (connected o
the PC} [rom the Central Office terminal lines. Relay 27, then
connects 8V to the ring-generator circuit 14 causing a sinu-
soidal ring signal of a predetermined frequency and ampli-
tude (o be generated to the fax machine. The [ax machine
answers and starts the printing process from the PC fax
modem.

The switch version does not require the ## or #% or any
other code, but activates the automated scaniting/printing by
pressing the ringer butten B2.
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The provision of the scan and print functions internal to the
facsimile machine may also be accomplished by utilizing the
analog cutput of the optical scanning circuit 75 of the fac-
simile machine (FIG. 2g}. The analog signals are processed
by the control/imodem circuitry 76 where they are converted
into a digital serjal signal and then transmitted through the RS
232 sending interconnect port, the signal is then received by
an RS232 connector al the PC. The alorementioned proce-
dure utilizes unused signal lines which are available on most
modem chips such as the Rockwell chip series.

A send and receive driver software package then imple-
ments the [ollowing action. The receive driver software
accepts the digital image for storage or processing as appro-
priate, This send/receive driver communications software
package also has the ability to send a digital image 1o the
facsimile machine for printing purposes. The facsimile
machine’s control/modem circuitry 6 and then processed by
the print driver 77 for printing. This linkage method for scan-
ning and printing utilizing a fax machine is particularly useful
for a computer withoul a fux modem. Any available send/
receive comiununications solfiware package is acceplable.

The commands of #4 or #* for sending and receiving are
still appropriate for this application although any other
desired commands may be selected.

For the automated operation, the circaitry 10 of FIG. 1 is
provided with device 28 which includes an antomatic tone
detector circuit for receiving a unique number dialed by either
the [acsimile machine or the PC modem. Upon recognition of
the vnique mumber. as sct forth above or by gencration using
other technigues, the tone receiver operates a driver circuit 26
for operating switch SW2 to decouple the PC and the fac-
simile machine from their associated telephone lines and for
connecting the PC to the facsimile mnachine, Driver circuit 26
may be a relay or its equivalent for aperating an armature (not
shown) to move the switch arms between their two aperating
states. Driver vnit 27 which Jikewise may be a relay or its
equivalent, operates the switch SW1 to the positicn energiz-
ing the ringing circuit 14. A timer 15 set and when two seconds
clapses, unit 27 is deenergized causing fhe ofi~hook signal to
be generated by current generator circuit [2 through the
relense of the opersting button. When printing or scanning is
camplete, the tone receiver unit is reset. A simplified flow
diagram of the aforementioned operation is shown in FIG. La.

The circuitry of the present invention is highly simplified in
design and provides effective communication between the PC
and local facsimile machine enabling the local facsimile
machine to provide the doal functions of operating indepen-
dently for transmission or reception o remote [acsimile
machines as well as tunctioning as a scanner or printer with a
local PC. The circuitry of the present invention provides al}
the necessary signal conditions which lead the PC and local
facsimile machine to believe that they are communicating
with one another over a telephone line, The facsimile
machine, although operating in its normal fashion, functions
very effectively as a scanner or printer as and when needed
and provides a scanning or printing capability at 2 mere
fraction of the cost of conventional scanners or printers.

Simiple switching of SW2 returns the PC and facsimile
machine to normal usc.

“The novel ring circuit provides the required ring signal
which is canventional in present-dey facsimile transmission
application tirough the employinent of an inexpensive, low
voltage, DC battery or 9V power source and, through the
operation of two switches incorporated in the novel interface
cireuiiry of the present invention, followed by operation of
the facsimile start switch, provides an interface cirenit which
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is extremely easy to use and which eliminates the need for
more complicated and expensive micreprocessor-based
devices.

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

‘What is claimed is:

1. A Melbod of using a facsimile machive to facilitate a
transter for digital image scan data or digital image print data
between the facsimile machine and the computer, the method
comprising:

establishing a communication path between the Tacsimile

machine and the computer using a bidirectional passive
link; and

activating the transfer in a first mode 10 send Lhe digitat

image scau data from the facsimile machine directly to
the computer, or activating the transfer in a second mode
to receive digitul image print data directly [rom the com-
puler, the digital image scan data and the digital image
ptint data being communicated over the bi-directiona}
passive link, and the activaling being initiated using
communications software on the computer; and

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

readable medium, Tor nse as needed. and in the second
mode, printing the digital image print data nsing a {ac-
simile machine printer device.

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

activating a controller board in the first mode to send the

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

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

[
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4. The method of cleim 1, including transferring a digital
serial data source signal of a scanned image from said fac-
simile machine te said computer.

§. The methed of claim 1. including transferring scan or
print image data via analog, serial or purallel wansmission
between said facsimile machine and said computer.

6. The method of claim 1 further comprising optically
recognizing the scanned data within the comiputer and con-
verling the scanned data into character codes within the com-
puter, said compuler being equipped with Optical Character
Recognition Software,

7. A method ol using a facsimile machine comprising:

inputting & document image;

activating the optical scanner operatively connected to said

document image input of said facsimile muchine con-
figured to gencrate digital image data as the document
image is scanned,
aclivaling a printer operatively connectled to print 2 docu-
ment in responsce o recelving digilal image data; and

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

whereby, said conipufer being equipped with send receive
driver communications software enables the transfer af
digital imege data between the facsimile machine and
the computer through the bi-directional direct connec-
tion via the passive link.

8. A method of using a tax machine to ransfer digilal image
data signals via a bi-dircctional passive link with a computer,
for scanning or printing:

enabling said scan or print digital image data to transfer

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

scanned docnment digital image data trom the facsimile
machine transfers directly to the computer, where it may
he stored for use as needed; or

digital image data sent from the computer to the facsimile

miachine, is printed out, or stored for nse as neaded.

-
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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 continuation of U.S. patent applica-
tion Ser. No. 12/322,908, filed Feb. 9, 2009, now LIS, Pat. No.
8,040,574, which is a continuation o U.S. patent application
Ser. No. 11/084,297, filed Mar. 19, 2005, now U.5. Pat, No.
7.489,423, which is a divisicnal of U.S. Pat. No. 08/669,056,
filed Jun. 24, 1996, now 1.8, Pal. No. 6,894,811, whichis a
continuation-in-part of U.8. patent application Ser. No.
08/226,278 filed Apr. 11, 1994, now U.S. Pat. No. 5,530,558,
These applications zre 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
simphified design and including a novel ringing circuit
capable of generating a sine wave of 2 given amplitude and
[requency rom asmall, portable DC battery or 9V DC power
supply.

BACKGROUND OF THE INVENTION

As 1s well known in the art, a conventional facsimile scans 3

documents and transmits the scanned information through a
modem in a standard facsimile formar 10 a remote facsimile
which receives the transmitted data by a modern and converts
the transmitied datainto a form for printing & document whick

is a replica of the document scanned by the transmitting 3

facsimile.

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

It has been recognized that couventional facsimile
machines may be utilized as scanners or printers for PCs.
However, the interface devices presently available are both
complicaied and expensive and typically require a micropro-
cessor which further tends 1o Increase both cost and cireuit
coaplexity,

OBIECT OF THE INVENTION

It is, therefore, a principal object of the present invenlion to
provide a cirenit for interfacing a PC and a facsimile to enable
the facsimile to be utilized as a scanner or a priater fora PC
and to accomplishall of the objectives of a scannerora printer

m a simple straightforward manner through the use of a 3

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

The present invention achieves ail of the above as well as
other objectives through apparatus which s characterized by
comprising first switch means capable of selectively coupling
a PC modem and a facsimile modem w0 independent lele-
phone lines when in a nen-scanning/printing mode and for
decoupling the PC and facsimile modems from the telephone
lines and coupling these modems to one another when placed
in a scanning/printing maode.

—
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Second manually operable switch means activates a novel
ringing circuit which generates a sine wave of appropriate
amplitude and frequency and applies this ringing circuit ta the
PC modem, when used as a scanner or to the facsimile when
being used as a printer, cansing the PC or facsimile machine
w0 respond to the simulated transntit request.

Release of the circuitry operating button canses the inter-
face cireuitry to apply an off-hook condition 1o the facsimile.
Document scanning or printing is initisted by pressing the

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

PC or by a program step inlegrated into the PC as part of 2
print mode (selecting the facsimile as the output device for
prnling). Transmitted data may be direcily siered in a PC
memory. Documents incorporating alphanumeric data may

5 be converted by a software program incorporated into the I’C.

The ring generating circuit responsive o pressing of the
operating button generates a transmit request signal by con-
verting the low voltage from a DC source into a 20 eycle sine
wave of 90 volt amplitude through the employment of a pulse
generating circuit coupled to phase delay means and applying
phase delayed and undelayed pulses to a transistorized
switching circuit for selectively applying positive DC voltage
1o opposing inputs of a step-up transtormer which applies a
boosted sinusoidal ring signel to the PC modem, the rfng

5 generating cireuil generating a ringing signal of the appropri-

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

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

BRIEF DESCRIPTION OF THE FIGURES

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

F1G. 1 is a circuit diagram of the interface circuitry of the
present invention which enables a PC to ulilize a copventional
facsimile as a sophisticated scauner or printer.

FIG, 1e isa low diagram of the cirenitry of FIG. Lanploy-
ing the microprocessor-based tone detecting circuit of F1G. 1.

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

DETAIEED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS THEREOF

FIG, 1 shows an jaterface circuil 10 emboddying the prin-
ciples of the present invention and being comprised of a
switch assemibly SW2 which is a four-pole double-throw
switch having four movable switch anns 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 amms SW2-2 is swilchable between stationary
contacts SW2-1 and SW2-3.

Movableswitch anms SW2-2,8W2-5, SW2-8 and SW2-11
are all ganged to operate in unison as shown by common
operating buttor B2 coupled to the switch arms through a
linkage arm LAZ2 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, swilch anms SW2-2
and SW2-5 selectively coupling a modem of'a PC (not shown

D-15
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3
for purposes of simplicity) to either a first telephone line #1
through jumper 7P3 or directly to a local facsimile machine
(not shown for purpeses of simplicity) through a jumper
terminal JP2.

In a similar fashion, a pair of swikch arms SW2-8 and
SW2-11 selectively couple the local facsimile machine
through jumper JP2 to either a separate telephone line #2
{throvgh jumper 4} or to the modem of the PC.

A dovble-pole single-throw switch SW3 1s provided to
couple either the local facsimile machine or the PC modem to
a single telephone line or alternatively. disconnects the PC
modem and tacsimile 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 manner.

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

Movable switch anm SW1-1 selectively couples the cutput

=

b

terminal of the pair of secondary windings W2 of a step-up

transformer TR1 either (o staltionary lenninal SW1-2, which
isolates the output of the transformer TR1 from the operating
circuitry, or stationary contact SW1-3 which couples the sec-
ondary winding W2 of transformer TR1 throvgh movable
switelh arm SW1-7 and stationary contact SW1-9 simulta-
neously W stationary contacls SW2-6 and SW2-12 of [our-
pole double-throw switch SW2 for simaltaneous connection
to the PC modem and the local facsimile, when switch arms
SW2-5 and SW2-11 respectively engage statiopary contacts
SW2-6 and SW2-12.

Mevable switch arm SW1-4 selectively couples a small
nine volt (9% DC source (through jumper 15) Lo either sta-
tonary switch anm SW1-5 for coupling nine volt (8V) DC to
a current generator circvit 12 or alternatively coupling nine
volt (9V) DC to stationary terminal SW1-6 which in turn
provides DC powerto the nine volt (9V) ring generator circuit
arranged within the dotted region as shown.

Current generator circuit 12 is comprised of resistors R1,
R2 and RS, transistors Q1 and Q6, diode D2 and LED-type
diode D3 which are connected in the manner shown to pro-
vide a constant cwrrent which simuilates an off-hook signal,
utilized in the manner to be more fully described hereinbelow.
Resistor R2 serves ag a cwrent Hmiting resistor. TED D3
lights 1o denote operation of the constant curreint generator.

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

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

liming circuit 16 which, when activaled by a nine volt DC
input, applied 1o timer 16 through terminal VCC and resistor
R13, provides a pulse train of equal width, positive-going
pulses at a pulse rate of approximately 20 He at its output 16a.

The pulse train generated by the 555 timer 16 is simulta-
neously applied 10 the input of inverter ULA. whose oulpul is
simultanecusly coupled to the base electrodes of transistors
Q2 and Q4, through resistor Ré and through inverter U1B and
resisior R9.

The pulse train, as was set forth heremabove, is simulta-
neously coupled to the - T input of a one-shot multivibrator
operating as @ phase delay circuit and whose Q outpul is
coupledto the input of inverter U1E. The Q output of cae-shot
multivibrator U2A provides a phase delaved pulse which is
coupled through the cutput of inverter ULE simultaneously to
the base of ransistor Q5 through resistor R8 and to the base of
transistor Q3 threugh inverter U1F and resistor R7. Lransis-
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tors Q2-Q5 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 to the terminal VCC to
provide drive current sufficient to drive transformer TR1,
comprised ot a pair of primary windings W1 and a pair of
sccondary windings W2, to generate a sine wave outpul, The
pair of primary windings W1 and secondary windings W2 are
coupled in parallel and the windings are arranged to provide
a step-up transformer to magnify the input veliage preferably
by ten to one (10:1), generating the desired output voltage
which, in the present application, is a 20 Hz cutput of 90 volt
amplitude with 15 mils of current from a nine voll (V) DC,
156 mils current source. If desired, the frequency, aniplitude
and current of the circuit can be changed by selecting differ-
ent component values for the passive elements. The compo-
nent values chosen in the present invention have been selected
to generate a signal which reproduces a standard bell ring
signal employed in a conventional transmission between
remote facsimile machines. The branch circuits BC1T and BC2
ol the bridge circuit are alternately rendered conductive to
aliernately apply a positive voltage fo opposing inputs of the
input windings W1 for geaerating a sine wave from the posi-
tive-going pulses produced by timer circuit 16. The two input

5 windings W1 are coupled in parallel as are the owlput wind-

ings W2.

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

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

Assuming that the local facsimile is desired to be operated
in combination with the PC and to function as a scanner, the
switch SW2 1s moved from the normal position, in which the
movable switch arms are shown in solid fine fashion. to the
dotted line position simultanecusly disconnecting the PC
modem and the local facsimile from the telephone lines and
directly connecting the PC receive line, PCRI to ground and
the PC transnutiine 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 PCTT to stationary contact
SW1-9 of switch SW1. Switch SW3 may be either in the open
or the closed position when switch SW2 is moved to the scan
mode.

Swilch SW1 is operaled by pressing button B1 which is
ganged 1o the movable switch arms SW1-1, SW1-4 and
SW1-7 by a common linkege arm represented schematically
by dotted line LAL. A biasing member or spring SWP1 nor-
mally biases the movable switch arms {o the solid line posi-
tion shown in Figure. By depressing swilch button BY, ibe
switch arms SW1-1, SW1-4 and SW1-7 are simultaneously
moved o the dotted line positions shown in F1G. 1. Button B1
is maintained inthe depressed position {or a period preferably
between one and two seconds. In the dotted line position, the
nine volt (V) DO source s coupled through switch amm
SW1-4 and stationary terminal SW1-6 (o the VCC lerminals
olting generator circuit 14, producing a 20 Hz sine wave of 50
valt amplitude and a cuarrent of 15 mils at the secondary
windings W2, which is applied to the PC line PCT1 through
SWI1-1, SWI-3, SW1-7, SW1-9, 126, SW2-6 and SW2-5,
simuiating 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
Macintosh, IBM PC, PCAT or PCXT) is provided with either
an internal or external group 11 facsimile interface board, and
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shifts to a receive mode for receiving what appears to the PC
to be a facsimile transmission from a “remole” fcsimile
machine.

After holding the button B1 depressed for a time which
need not exceed approximalely (wo seconds, button Bl is
released causing the nine volt (9V) DC source to be coupled
o inpul 124 of current generator cireuit 12, which circuit
applies the constant eurrent to the facsimile receive line
FXR2 to create what appears to the facsimile maching to be an
alf-heok condition. Simultancously therewith, LID 13
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 conventional start button of the facsimile
machine {(not shown for parposes of simplicity) is pressed fo
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 2o

for purposes of simplicity).

The facsimile machine may be either a group I, group 11, or
group 1] machine, although optimum decument resolution
can be obtained through the wse of a grovp I facsimile
machine,

The conventional PC can store the transmitied 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 conventional OCR
software package such as, for example, a CAERE OCR pro-
grain available from Bitsoftware may be employed. Many
alternative QOCR software packages may be utilized to convert
the “picture” wansmitled by the facsimile machine to binary
character fonn for word processing use or the like,

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

Thering generating cireuit is not required to be operated in
this mode and in applications where a facsimile machine is
interfaced with a PC for use ondy as a printer, the ring pener-
ating circuit and the cooperating spring bias switch may be
climinated.

Switch SW2 shown in FIG. 1 1s moved from the solid line
to the dotted line position decoupling the PC and facsimile
machine from the telephone lines and coapling the PC and
facsimile machine together.

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

The computer (PC) is operated either by providing a switch
such as a push button switch (not shown for purposes of
simplicity) to enter into a standard protocal with the facsimile
machine and thereafter to transmit information in standard
facsimile machine format. The facsimile machine senses that
it is communicaling 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 2 print mode in which the facsimile
machine is identified in the printing routine as the specific
output device being utilized during such a print mode. Upon
completion of printing mode, switch SW2 may be returned to
the sclid line position decoupling the PC from the facsimile
machine and recoupling the PC and facsimile modems to their
associated telephone lnes.

FIGS. 24-2k show vatious arrangernents in which the
present imvention may be utilized.
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Noting, for example, FIG. 2a, the circuitey 10001 the present
invention is coupled between a standard facsimile machine
30, a PC-type computer 40 having a facsimile modem cir-
cuitry 41 and central office telephone lines 50 and 51. In the
atrangement shown in F1G. 2a, the facsimile modem circuitry
may be either internal or external to the PC-type computer 40.

FIG. 2b shows another alternative embodiment in which
the circuitry of the present invention is incorporated into the
PC-type computer and may be arranged on its own printed
wiring board or ou a printed wiring board which is common ta
the circuitry 10 of the present invention and the [acsimile
modemn cireuilry 41. The arrangement of FIG. 25 15 otherwise
the sume as (hat shown in FIG. 2Za. The circuil 10 shown in
FIG. 2515 provided with three RJ-11 telephone cable connec-
tions for respective comnmection with the facsimile machine 30
and telephone lines S0 and 51. If only one additional tele-
phone cable is provided, the standard facsimile machine 40
and the internal facsimile modem 41 may shave that cable.

FIG. 2¢ shows another alternative arrangement in which
the circuitry 10 of the present invention is integrated into the
standard facsimile mackine 30, The operation of the arrange-
ment o[ FIG. 2¢ is otherwise similar to those shown in FIGS.
2q and 25,

TIG. 24 shows an arrangement in which the circuitry 10 of
1he present invention is mounted upon its own printed wiring
board and js arranged within the PC-type computer 48 and is
electrically connected to the internal facsimile modem 41 by
an external R1-11 cable as shown. The operation is otherwise
the same as the embodiments of FIGS. 24-2¢ described here-
inabove.

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

FIG. 2e shows still another armngement in which the PC-
type computer 40 is coupled to external facsimile modem
circuitry 41, for example, through an R8-232 cable. The
facsimile machine interfaces to the external facsimile modem
41 throngh circuitry 10 by way of an RI-11 telephone cable.
‘When in the normal mode of operation, circuitry 10 interfaces
central office telephone lines 50 and 51 through the RI-11
telephone cables, as shown. Cable 30 may be employed for
standard facsimile machine telephone communications while
telephone line 51 is used for the external facsimile modem
cireuitry. If only one central office telephone line is available,
linc 30 may be shared in the manner previously described.

TIG. 2/ shows an arrangement in which interface eireuit 10
is inlernal 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 thenonnal mode
of operation, circuitry 10 interfaces the centrul 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 [acsimile modem circuitry. [fonly one
central office telephone line is available, line 50, for example,
may be shared in the manoer previously described. The
arrangement of FIG. 2fis used with PC*s which do not have
aJux modem installed. When interface 10 is installed intemnal
to the facsimile, the fax modem of the fax machine incorpo-
rates many of the functions of circnit 19, through integration
of he already existing circuitry components of the [ax
modern,
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The present invention may be employed with telephone
systems having digital signal processing, FIG. 24, which is
similarto FIG. 2/, and which shows like circuits designated
with like nunerals, furiher includes an interface 60 for digital
signa] processing. The send and receive options required for
scanning and printing are provided by interface 64, which
may, for example, be a chip setsuch as PER 2091 N-V4 4 and
EPB 2186 N-V4.4, manvfactured by Siemens. Any other chip
set having similar operating characteristics may be emnploved.
As other digital signal formats come into use, such as ADSL
(Asymmetric Digital Subsctiber Line) IIDSL (ITigh Bit Rate
Digital Subscriber Line}, or the like, a chip sel for handling
such formats may be svbstituted for interface 68.

As shown in FIG. 27, a RAM and/or Fixed Disk 70 may be
incorporated into the interface 10, mtegrated with a fax
modem 30to allow for the capture of images or documents for
later transter into the TC 40 or the facsimile machine 30, orfor
image enhancement within the jnlerface 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. 2/ shuws an arrangement for automated scanning and
printing functions between a fix modem and a {fax machine.

As represented in FIGS, 2¢-27, in order 1o activate an ailo- 3

mated process [or scanning or printing, the fdng circuit 4 (FI1G.
1) interfaces with the Tip and Ring features of the fax modem
or fax machine. This is dependent on keying in a code on the
fax keypad, such as ## or #* or any other predetermined code
in order to respectively identify the scanning and printing
fimetions. Ioterface 10 detects the tones generated by the
inserted code (at the tone receiver 25 and generates a ring
signal. The ring signal is detected and interpreted by the ring
detect circuit of the fax modem or the fax machine. The fax
modem or faxx machine then generates receive signals or tones
which indicate a connection. The fix modem or fax machine
commences the scanning of the fax image or print eycle.

By depressing a predetermined code such as ## on the fax
machine key pad, the tone detector circuit 25 interprets this
code, enabling a contro] eircuit fo activate first (26) and sec-
ond (27} relay means. Relay 24 discommects the fax machine
and the Tax modem (connected to the PC) from the Central
Office terminal Hnes. Relay 27, then connects 9V 1o the ring
generator cirenit 14 causing a sinusoldal ring sipnal of a

predetermined frequency and amplimde to be generated o 50

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

A communication program stored in the PC allows the
code #* (for example) 1o be emtered, generating the ione

signal from the fax modem, The lone detector circuit in the 5

interface 10 interprets this.code, enabling a control circui to
activate first (26) and seccnd (27) relay means. Relay 26
disconnects the fax machine and the fax modem (connected to
the PC) from the Central Gffice ferminal lines. Relay 27, then
connects 9% 1o the ring generator circuit 14 causing a sinu-
soidal ring signal of a predetermined frequency and ampli-
tude fo be generated to the fax machine. The fax machine
answers and starts the printing process fornm the PC fax
modem. .

The switch version does not require the ## or #* or any
other code, but activates the auwlomated scanning/printing by
pressing the ringer button B2.
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The provision of the scar and print functions internal to the
facsimile machine may also be accomplished by utilizing the
analog output of the optical scanning circnit 75 of the fac-
simile machine (FIG. 2g). The analog signals are processed
by the control/modem circuitry 76 where they arc converted
into a digital serial signal and then transmitted through the
R8232 sending interconnect potl, the signal is then reccived
by an R8232 connector at the PC. The aforementionsd pro-
cedure ulilizes unused 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 fellowing action. The receive driver software
accepts the digital image for slorage or processing as appro-
priate. This send/receive driver communications soliware
package also has the ability to send a digital image to the
fucsimile machine for printing purposes. The facsimile
machine’s control/modem circuitry then processed by the
print driver 77 for printing. This linkage method for scanning
and printing utilizing a fax machine is particularly useful for
a compuler without a fax modem. Any available send/receive
communications 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 sclected.

For the antemated operation, the circuitry 19 of FIG. 1 is
provided with device 25 which includes an automatic tone
detector circuit for receiving 2 unique number dialed by either
the facsimile machine or the PC modem. Upon recognition of
the unique number, as set forth above or by generation using
ather techniques, the tone receiver operates a driver cirenit 26
for operaring switch SW2 to decouple the PC and the fac-
simile machine from their associated telephone lines and for
connecting the PC to the facsimile machine. Driver circuit 26
may be a relay or its equivalent for operating an armature (not
shown) 1o move the switch arms between their two operating
states. Driver unit 27 which likewise may be a relay or its
equivalent, operates the switch SW1 to the position energiz-
g the ringing circuit 14. A timer is setand when two seconds

¢ elapses, unit 27 is deenergired causing the off-hook signal to

be generated by current generator circuit 12 throvgh 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 aperation is shownin FIG. 1a.

The circuitry ofthe present invention is highly simplified in
design and provides effective communication between the PC
and local facsimile machine enabling the local facsimile
machine to provide the dual functions of operating indepen-
dently for fransmission or reception to remote facsimile
machines as well as functioning as a scanner ot printer with a
local PC, The circuitry of the present inveniion provides all
the necessary signal conditions which lead the PC and local
facsimiie machine to helieve that they are communicating
with one anather over z telephone line. The facsimile
machine, although operating in its rormal fashion, functions
very ellectively os a scanner or printer as und when needed
and provides a scanping or printing capability at a mere
fraction of the cost of conventional scanners or printers.

Simple swilching of SW2 returns the PC and [acsimile
machine 10 normal use.

The ncvel ring circuit provides the required ring signal
which is conventional in present-day facsimile wansmission
application through the employmenl of an inexpensive, low
voltage, DC battery or 9V power sowrce and, through the
operation of two switches incorporated in the novel interface
circuitry of the present invention, followed by operation of
the facsimile start switch, provides an interface circnit which
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is extremely easy to use and which eliminates the need for
more compliculed and expensive microprocessor-hased
devices.

A latimde of modification, change and substitution is
intended m the loregoing disclosure, and in some instances,
some features of the inventicn will be employed without a
carrespanding vse of other features. Accordingly, it is appro-
priate that the appended claims be construed broadly apd ina
manner consistent with the spirit and scope of the invention
herein described.

What is claimed:

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

providing a digital serial communications port in the fac-

simile machine;

receiving, an instruction at the digital serial compinica-

tions port from the compuler to place the facsimile
machine into a print mode, the instruclion being
received using a standard protocol of the facsimile
machine;

receiving digital image data at the digital serial communi-

cations part from the computer via the bi-directional
direct passive link, the digital image dala being trans-
mitled in a standard facsimile machine format and being
representative of content (6 be printed onto media by the
facsimile machine; and

processing the digital image data substantially as it is

received at the digital serial communications port o
prmt the content onlo the media at the facsimile
machine.

2. The method of claim 1, further comprising interfacing
the facsimile machine with telephene lincs 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 nterfacing is per-
formed through RJ-11 telephone cables.

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

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

6. The methed of claim 5, wherein the receiving digital
image deta at the digital serial communications port further
comprises recefving the digital image data from the send/
receive driver software.

5.
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7. The method of claim 1, further comprising processing
the digital image data sl a print driver of the facsimile
machine substantially as it is received at the digital serial
comnmunications port.

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

9. A method of scanning in a facsimile machine when the
facsimile machine 15 connected to a computer by a bi-direc-
tional direct passive link, comprising;

providing a digita] serial commupications port in the lac-

simile machine;

recelving sn instruction at the digital serial communica-

tons port from the computer to place the facsimile
machine intc & scanning mode, the instruction being
received using a standard protocol of the facsimile
machine:

scaniing content from media provided within the facsimile

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

providing the digilal image data substantially as it is cre-

ated 1o the digital serial communications porl for com-
mumcation 10 e computer via the bi-directional direct
passive link, the digital image data being transmitted in
2 standard facsimile machine format.

10. The method of claim 9, further comprising interfacing
the facsimile machine with telephone lines when the fac-
simile machine is in a normal mode of operation 1o send and
receive facsimile communications.

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

12. The method of claim 19, further comprising operaling
the facsimile miachine in the normal mode of operation while
performing the scanning of content to create the digital image
data provided to the digital serial communications port.

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

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

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

b-19
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ABB20730, ASB20740, ASB20TS0, ABB20557, ASB20733, ASB20835, ASB55296) from 11/20/2012 through 12/26/2012. interest will be charged to your account from the purchase dats if the purchase balance Is net paid in full by your
payrment dies date in January, 2014, or if ynu maks a late paymeni.

12 MONTHS SPECIAL FINANCING ON ANY GANON SLR AND POINT & SHOCT CAMERA is a no imterest T paid in full by January, 20114 financing promoticn avallable on New Canon SLR and Peint & Shoot cameras from
11429/2012 through 12:28/2012. Interest will be charged to your account from the purchase date if the purchase balance is not paid In full by your payment due date in Januaey, 2014, or If you make a late payment.

FOR ALL SPECIAL FINANCING PROMOTIONAL OFFERS: I nat paid by end of prometional perled, account balance and new purshases will be subject to the Standard APR rates, which range from 16.08% - 29.99% variable APR,
as of 932012, depanding on creditworthiness. Offers subject to credit approval and may be changed withoul notice.
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