| MPROVERLEACSI M LE SERVI CE Techni cal Field This invention relates 2 t he

communi catl on of facsimle data. Problem5 Use of facsliffes

(fax) machines for transnission of documents is expanding very rapidly.

Most of this use of facsimle service isifor.lowresolution (200 x 100 or

200 x 200 dots per inch) machines that are relatively inexpensive and that

print their output on rel ati Q aper. The data

representing the i mage of W@! t Aﬁﬁ@%ﬁﬁ\ﬁcﬁt as anal og data
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- facilities. ihﬁ r.eaﬂ is a serviceabl e noderate speed arrangenent
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bet ween end users be@hisinvention wiatestotthe fommunicatiomef facsimdlerdakas i t

possible to gi al&’nbme them wi dely anong these end users. A disadvantage of

this arrang that the calling and called term nals nust be avail abl e
15 si nul Saneous|y. Alsetofidacsimile {fanbmaehinesdfor transmissian phdoqumentsist in the

use of hi ghe%%h ﬁﬁi}"ﬁagwt Masts ﬁaelcfff&%mﬁleser@fea id foi‘W‘rés’oldiﬂm

docunents b Ss” w del strl hut ed nputers_ or personal

conput er s eqczopprewqf@rtzo%%ﬁq dots esrmsh acheneth ﬁgarw%wwmnpmms g gad
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printers that ar so ,used fo oduci ng_t ex t fromthe. co
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storage for qﬁ@uuegombcumes belrweer end mtsdoecamsm lovecbst of the fax machines
makes it possible to distribute them widely among these end users. A disadvantage

of this arrangement is that the calling and called terminals must be available

15 simultaneously.

At the same time, there is increasing interest in the use of high quality
and quantity facsimile service for transmitting documents between much less widely
distributed computers or personal computers equipped with facilities for generating
high quality image output. For such systems, a high quality printer is used. The

20 resolution is improved to 400 x 400 dots per inch and the data is normally arranged
to be transmitted over digital facilities at 56,000 or more bits per second. Printing is
done by high resolution, high quality laser printers that are also used for producing

" text output from the computers they serve. Sometimes such domputer systems
further have associated data storage for storing an image that is to be transmitted to

25 one or more destinations. The computer systems can be adapted by special interface
equipment to accept 9600 bit per second analog input data from low cost fax
machines. However, such input requires that the special interface equipment be
available, ties up the input thereto for the duration of the slower transmission, and
makes that input unavailable to transmission from other low cost fax machines.

30 Facsimile systems with 1ntermed1ate storage are available. When used
w1th a common carrier, these systems are accessed by dlalmg a special number, plus
the source and destination facsimile numbers. A facsimile message is then sent to
the storage point from which the message is delivered at a later time when the
equipment of the destination facsimile numbér is available. Such a system has the

35 disadvantage that a customer is forced to dial three numbers so that, in practice, the
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25 one.qQr nore destinations. The conputer systens can be adapted by
special. inferface equi pnent to accept 9600 bit per second anal og i nput data
from|ow cost fax nmachi nes. However, such input requires that the special
interface equi pnent be available, ties yp.the input thereto for the
duration of the slower transm ssion, and nakes that | nput unavailable to
transm ssion from ot her | ow cost fax macghi nes, Facsim |l e

syst ens WI t Feustomeroalyl uses that senyise afiephaing mgd %‘d %%t%&%ef:n a common
carrier, g:%ﬁfléé{ﬁ)tnetg'ih?‘fl@stﬁﬁﬁﬁsﬁﬁ Mldél}athseﬂgeﬁnmﬁh slany $hbg callyuss t he

., source and Ination tacsimle nunbers,. A facsim e is then sent
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the prior argf qualityhprintinpethet isoalynebtainable widrexpansivepinert. s 5 usi ng

st andard proqu[ires for transmtting docunents efficiently fromw dé€l y-

di stributed ensive, standard-quality facsimle machines at_ any tine
to any rdoeiver, i ncﬂmdlabgvapwm iscrolwerdtand an adyanseiismade in fagsipile nachi ne

~to achieve tRe il Blorihilel vith Bhd Bebiflarytibodmeit of tROIPLRH Rhifelrs
penstve prfacsmﬂe call set up by dialing only a destination number is automatically routed to
data storage facilities of a switched network, and wherein the stored facsimile data is
transmitted therefrom to a facsimile destination. The switched network can be a
15 private switched network, a public sw_itched network or a private branch exchange
(PBX). In accordance with one aspect of the invention, the source is recognized by a
switch connected to that source to be a facsimile source so that the call may be
roluted to the data storage. Advantageously, such an arrangement permits users to
use a standard facsimile procedure and relatively inexpensive, widely distributed
20 optical scanners for tfansmitting a document at one speed and permits the output to
be transmitted to a destination at a different speed, frequently higher, and/or a
different protocol. The output can be printed at a smaller number of concentrated
high quality pﬁnters whose high cost can be readily absorbed because they are
available anyway for the computers that they serve and becatise each serves a
25 plurality of users. Advantageously, transmission of an image can be carried out
conveniently at any time and does not depend upon the immediate availability of the

(IJ,..

receiving equipment. Advantageously, retransmission from the transmitter does not
tie up the receiving equipment.
In accordance with one aspect of the invention, the computers associated
30 with the printers are connected to a digital network using the digital communications
protocol (DCP) or the integréted services digital network (ISDN) facilities for
transmitting and storing the facsimile signal. Advantageously, such an arrangement
perrmts these computers and their associated printers to receive data at a 64 kilobit
' per second data rate characteristic of the ISDN standard B-channels even when the
35 data is originally transmitted at a lower rate, for example, from an optical scanner
connected to the public network by analog facilities. Advantageously, such a data .



1Q - The above problemis solved and an advance is made in
facsimle Systens in accordance with one exenplary embodi ment of the
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image signals are transmitted from facsimile sources using a simple standard user
interface to facsimile destinations over a switched network comprising data storage
facilities for use as needed to provide the desired data transmission speed and the
desired distribution to the facsimile users.

20 Brief Description of the Drawing

FIG. 1 is a block diagram of an exemplary system for offering facsimile

o= w)

service; .
FIG. 2 is a block diagram of an exemplary system for interfacing a
digital storage unit with the system of FIG. 1; and X
25 FIGS. 3-5 are flow diagrams of a method of communicating facsimile

data in accordance with the principles of this invention. -
Detailed Description o '
FIG. 1 is a block diagram of a system for practicing applicants’

invention. A source of facsimile signals 110 is connected by an output bit stream
30 operating at 9.6, 56, 64, or 128 kilobits per second. The source of the signals is one

of a fax transceiver 112, a fax scanner 114 which can only be used as a transmitting

device, or a processor 120 equipped with an interface 122. The processorisa

personal computer such as the AT&T WGS 6300. The function of interface 122 is to

send and receive digital facsimile data. This interface may be an AT&T PC-FAX
35 CONNECTION card, which can send and receive digital facsimile data at rates up to

9.6 Kbps using modulation compatible with the ISO Group 3 telefacsimile standard




per second data rate characteristic of the I'SDN standard B-channel s even
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(DCP) facility.
The fax source is connected via a transmission facility to a switch with
15 storage and interface 160, either directly or through any number of intervening
switches. In the example shown, the fax source is connected via a transmission
facility to a local switch 140 or, alternatively, is connected through a PBX 130 to
either a local switch 140 or directly to a toll switch 142. The local switch 140 is
connected to the toll switch 142. Automatic number identification (ANI) facilities in
20 local switch 140 are used to identify the number of the facsimile source, and to
forward this number to toll switch 142; the ANI number is then forwarded to toll
switch 144 via a common channel signaling (CCS) message. When a fax call is
recognized, the fax signal is sent from this toll switch 142 to a second toll
switch 144. The second toll switch 144 comprises a switchitg network 158 and
25 storage and interface 160. The storage and interface 160 is shown in detail in FIG. 2.
Thus, facsimile signals from the facsimile source 110 are connected through local
switch 140, and toll switches 142 and 144 to the storagé and interface of toll
switch 144, Each of the switches 140, 142, 144, 146 and 148 comprises a program
controlled processor, 141, 143, 145, 147 and 149, respectively, each processor

~

30 comprising a program for controlling the processor and data storage. While in this
specific embodiment of the invention a distinction is made between local switches,
toll switches and PBX’s, in alternative embodiments, functions performed herein in
a local or toll switch may be performed within a PBX.

The advantage of sending facsimile signals to storage as opposed to a

35 destination include the following:



desired distribution to the facsimle users. 20 Brief Description of the
Drawing FIG 1 is a block diagramof an exenplary systemfor offering
facsimle ‘service; FIG 2 is a block diagramof an exenplary system for
interfacing a digital storage unit with_.tshe systemof FIG 1; and 25

FIGS. 3-5 are flow diagrans of a nethod of communicating facsimle data in
accordance with the principles,of this jnyention, Detail ed.Descrjption FIG
1 is a block di agramleflf EUBHSRISHONIS regpge%,-tﬁ; -ﬁmamsﬁm@ﬂemw REIHAct A
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’ transmitted to a toll switch 146, thence to local switch 148, and finally to a facsimile
destination 161. Again, a PBX or any number of switches, or no switches may be
interposed, either between the toll switch 146 and the facsimile destination, or
between the local switch 148 and the facsimile destination 161. The facsimile
destination 161 may be a facsimile transceiver 162 or a processor 170 connected to
15 the transmission facility via an interface 172. The interface 172 is the same type of
interface as interface 122. The processor is connected to a printer 174 for printing
the received facsimile image and to storage 176 in case it is desired to store either
instead of printing or in addition to printing the facsimile image.
Common channel signaling (CCS) network 180 is used to send signaling
20 messages among switches 142, 144, 146, and 148. A connection from CCS
network 180 to local switch 140 is also provided in some cases, but in the specific
embodiment of this example, is not provided. In this exainple, toll switch 142

performs the originating switch functions described in FIG. 3, and local switch 148
X

performs the terminating functions described in FIG. 5.
25 An additional advantage of sending facsimile signals to storage is that if
additional data for specifying a plurality of destinations is provided, the facsimile
signals can be sent from storage to that plurality of destinations whenever they
become available. '
_ FIG. 2is a detailed diagram of storage and interface 160. Facsimile
30 signals come into toll switch 144 via an incoming trunk 220 connected to toll
switch 142; facsimile signals leave toll switch 144 via an outgoing trunk 240
connected to toll switch 146. Either incoming trunk 220 or outgoing trunk 240 or
both may be twb-way trunks. The trunks are connected tc storage and interface
unit 160 via the switching network 158 of toll switch 144. Incoming signals are
35 directed to an incoming spooler 230. The spooler comprises a facsimile receiver
front end for interfacing with facsimile signals and for receiving and generating the



AT&T PC-1 SDN CONNECTI ON card, which can send and receive digital data at
rates up to 128 Kbps over one, two, or all three channels of an I SDN Basic
Rate 5 (BR) Interface; and/or any other interface capabl e of sending and
receiving digital data. The processor isgprovided with an interface 122. In

addition, the processor is connected to storage 124 which is used for
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connect eddt mmlm)mégead of scanning it from paper and storing incoming data in storage

160 instead of printing it on paper. This front end is a computer system

incorporating the AT&T PC-FAX CONNECTION card and its associated software,

or can be any other system performing these functions.

~ In addition, storage and interface unit 160 comprises an optional

20 protocol converter for converting between different facsimile protocols, for example,
for converting between Group 3 and Group 4 facsimile protocol. The output of the
disk is received by direct memory access unit 272 and stored in buffer 274. The
contents of the buffer are decoded from the incoming protocol by decoder 276 and
stored in full image form in buffer 278. The contents of buffér 278 are then re-

25 encoded in the outgoing protocol in encoder 280 for storage in buffer 282 and the
contents of buffer 282 are stored via direct memory access unit 284 back into
disk 210 in the changed protocol format. | '

FIG. 3 is a flow diagram of the actions performed in an originating
switch. These actions may be performed either in the local switch 140 or toll

30 switch 142. In a private network these actions can be performed in a PBX switch. If
local switch 140 is equipped with access to the common channel signaling

network 180, then the actions of FIG. 3 are performed in local switch 140.
Otherwise, and in this specific example, they are performed in toll switch 142 which
is connected to CCS network 180. The fax call requesi is received (action

35 block 302). If the call request contains data indicating that this is a fax call, then the

. result of test 304 is that fax is recognized and a connection is set up to the fax



switch 140, and toll switches 142 and 144 to the storage and interface of

toll switch 144. Each of the switches 140, 142, 144, 146 and 148 conpri ses
a programvcontrol | ed processor, 141, 143, 145, 147 and 149, respectively,

each processor 30 conprising a programfqr controlling the processor and

data storage. Wiile in this specific enbodi nent of the invention a
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146 and the afch M fcefsig faikidallis ré2kived (action block 402). The call comprises the

identification of the destination, provided by the dialed directory number, the source

identification, provided by automatic number identification (ANI) from the local

switch, and the facsimile signals. All of these are stored. The incoming trunk 220
15 associated with this call is connected to an incoming spooler 230 for storage in

disk 210. After the facsimile message has been received, a message received

indication is sent to the terminating switch (action block 406) via the CCS

network 180.
If toll switch 144 receives a request to defer transmission of a particular

20 facsimile message (action block 420), this message is logged in and placed in longer
term storage (not shown) for retransmission in response to a later request (action -
block 422). '

When toll switch 144 receives a request to transmit a message (action
block 440) the message is placed in appropriate storage if it has been previously

25 placed in long term storage (action block 442), and an outgoing trunk 240 for
connection to the facsimile destination is connected to outgoing spooler 250 (action
block 444). The request message comprises an indication of the protocol used for
communicating with the destination. The facsimile messag;e is then transmitted to a
facsimile destination (action block 446). The message is transmitted at the speed,

30 e.g., 9.6 or 56 kb/sec., and protocol requested by the facsimile destination. A
confirmation message is then transmitted to the facsimile source, identified from the
ANI data previously stored, if the transmitting spooler front end receives a
confirmation from the destination (action block 448).

FIG. 5 comprises a group of flow diagrams of actions performed in the

35 terminating switch. The terminating switch in this example is local switch 148
which has access to the CCS network 180. In a private network, this switch can be a



bétween the local switch 148 and the facsimle destination 161. The
facsimle destination 161 nay be a facsimle transceiver 162 or a processor
170 connected to 15 the transmission facility via an interface 172. The
interface 172 is the same type of interfgge as interface 122. The processor
I's connected to a printer 174 for printing the received facsimle inmge and
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15 directory number to find the facsimile destination (action block 522). This facsimile
destination need not be associated with the terminating customer but may be a
destination such as a computer used to serve a number of terminating customers.
However, another output of the translation is the address of a customer station which
can be alerted that a facsimile message has been received in network storage. For

20 such customers, a light on the customer terminal can be turned on (action block 524)
in order to advise the customer of the received message. The terminating switch
then queries the customer whether the customer wants the facsimile message printed
(test 526). If not, a CCS message is sent to facsimile storage in toll switch 144 to
retain the meSsage rather than transmitting it; in response toll switch 144 performs

25 . the actions previously described with respect to action blocks 420 and 422. If the
user wants the fax message printed, then the terminating facsimile machine is polled
to see if it'is available (action block 542). When the témainating facsimile machine
is or becomes available (action block 544), a connection is set up between toll
switch 144 and the facsimile destination (action block 546). The connection

30 message identifies the fax message in order to make sure that the right message is
retrieved from storage and sent. This message is identified to toll switch 144. Toll
switch 144 then sends the facsimile message from storage to the facsimile

destination (action block 548).
The speciﬁc.ekampl_e described herein uses storage in a public switched
35 network. In accordance with the principles of this invention, the storage may be a
part of a priv_a’t_e ne‘twqu, either within a PBX switch, as shown by the insertion of



i-6- proper protocol signals for establishing comunications with a
ifacsinmle transmtter of facsimle source 110. The received facsinile
isignals are passed by facsinile receiver front end 232 to buffer storage
“and thence via a direct nenory access unit9to a bul k storage di sk 210.
cSimlarly, the contents of bulk storage disk 210 are 5 transmtted via an

; out goi ng  spooker 436 (i\ﬁ'd aﬁ%ﬁh&ﬁﬁﬁxé%%ﬁ%ﬁ% is Egggerﬁ@ve%g&hlﬂg&aﬁ)r

i connected to toll Switc e out goi n E%‘? conpr i ses
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P buffer storag&n254 and nsn;?&ltl ng the contents of er storage to

i outgoi ng trun °°FH€° private network 482 or or recel ver front end
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second transmxssmn instead of accepting data at 64 or 128 kilobits per second.
It is to be understood that the above description is only of one preferred
15 embodiment of the invention. Numerous other arrangements may be devised by one
skilled in the art without departing from the spirit and scope of the invention. The

invention is thus limited only as defined in the accompanying claims.
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fdr converting between Group 3 and Group 4 facsinile protocol. The out put
of the disk is received by direct nenory access unit 272 and stored in
buffer 274. The contents of the buffer are decoded fromthe inconing

prot ocol by decoder 276 and stored in fullD-image formin buffer 278. The
contents of buffer 278 are then re- 25 encoded in the outgoing protocol in
encoder 280 Ef Lorage in buffer 282 and the contents of buffer 282 are
stored via dlrec menory access unit 284 back into disk 210 in the changed
protocol format. FId. B3 switchedeammunieations hetwrosk sonnegtablegoraf plurality ofh an

originatin e lyocal

svmI '? lzh 1'4090%%15??5 s\%ﬂ?eg%n@cé]ds%j%e Hﬁngﬁ%lﬁ f/l'fg?{aeﬁﬁ%%c \%B?’i’%ﬁ‘gse a%l ons can
be per f or medmethod abrnsmitting fagsimileipagesignals, comprising thastensef: wi t h access
to the common channelm%%eﬁ&e @qeétehwgrﬁoé%ofachﬁﬂe sbﬁl%e Bl H&?ﬁicﬁﬁoﬂfb 3 are

performed in_ | ocal swtc % erwse, and_in this spec I .C exarrp

they are perfagsimile destinagian, 5%?1?1 NEACARREEHON ORI SAKLSOURTE to I‘ﬂﬁstork

180. The fax call regysghsive tdsest@mi/sﬁshg(safd¢<ﬁﬁxe8z50n,h’a@s?nlﬁumg}2 éhe cal |
request cont gi ”ﬁ dat a. i ndi cat.i ngﬁq this..is a fax, call he t e result

of test 304 Fignalfgyerths counection, fagsimile SRt the storagesand up o t he f ax
-7 - storage 160 (actuamsmitting khedifithge signalsiovet thehretworkifforh thetstord, ef@hlb can

be recog L. s of service of the calling customer s line.
Vel @ %Eécao%%%’clg u‘ﬁg

Al ternati be supplied with the call to identify that this
Is a fax call. If fax is not recognized in test 304 then a CCS nessage is

sent to set up the caljy { &htdheA cBiathichths nétwokPbShrleStaBle to a plurality of
facsimile sources and facsimile destinations, the network comprising storage, a
method of transmitting facsimile image signals, comprising the steps of:
in response to receiving from a communication source an identification
15 of a communication destination, determining that the communication source is a

source of facsimile image signals;
in response to said determining, establishing a connection in the
sthched communications network from said source to said storage;
responsive to establishing said connection, transmitting the image
20 signals over the connection from the facsimile source to the storage; and
transmitting the image signals over the network from the storage to the
identified destination.
. N
3. The method of claim 1 or 2 further comprising the steps of:
transmitting an identification representing the source of the facsimile
25 image signal to the network; and
following the step of transmitting to the destination, transmitting a
message to the source, identified by the identification representing the source, the
message comprising confirmation of the transmitting to the destination.

‘4. The method of claim 1 or 2 further comprising the steps of:
30 transmitting a first message from said storage to a switch connected to
the destination, the message comprising a facsimile message received indication; and
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5 'fax call, then a response is received to the CCS nessage sent in action
bl ock 310 that, identifying the call as a fax call (action block 312), and
a connectfon is set up to facsimle storage (action block 306). FIG 4 is a
group .of flow diagranms for actions perferlled in the storage switch, in this
case, toll switch 144. In other networks, a local or tandem switch can 10

contain the storage. | i ' 7 . lned in
2 PEX Sui toh An I modSTi S RepliF OPA fecoh liesSleB AT HENIRG SRRERRI ||
* conprises the thdalestifations deferring tramemissiomi of 4h¢ magesignalsdsemistorages di al ed

. directory nunber, the source identification, provided by automatic nunber

: identification (ANI) fromthe |local switch, and the facsimle signals. Al

t of these are st ored.5.Thhe methed of glaim hfurthep camprising theisieef: wi th this cal |

i is connected to an '%g%ﬂél@ﬁ/estpi’ééeﬁgm?épa tHafd BEREFORomthe switciiddhnefeli 5 t he

: facsim | e nmessage has n receiveqd, a nessage received indication I's sent

' to the tedm ﬂmc?qsgnﬁm WW&)%%‘P&&“E@%? gtwnast?qqge tebahswiggh- k 180, | f

. toll switch 144 receives a request to defer transm ssion of a particular 20
facsimle nessage (agtion bl.ock A42Q),.this.npssaqge s ed in and pl aced
in | onger term stor aﬁe&ﬁﬁme%ﬁmgnolr wtﬁsfe?gﬁ‘gﬁfegsqftfﬁml’ﬁg‘g%%ﬁSﬂ%‘?"%&)a
| ater requestorpsdson bl ock 422). Wien toll switch 144 receives a request -
to transmt a nessagey(act.i . [ | aced .in
appropri ate storage iqe&?rfmﬂfgxg '@%‘3&5%éé\%%%‘gﬁya@g&?%%gcféﬂR’icﬁgﬁfi%rfﬁnaggr m
storage (act signals!l ock 442), and an outgoing trunk 240 for connection to the
facsimle destination is connected to outgoing spooler 250 (action bl ock

- 444) . The request nessage conprises an indication of the protocol used for

> , L . p
- communi cal@ ng with tTeThemethas of shaimmé wherein theidetermpiniag §lep camprisss the
transmtted f@oaf:

-y

receiving a message from a switch of said network identifying said
destination as a facsimile destination. '

8. The method of claim 1 or 2 wherein the step of establishing a
15 connection comprises the step of establishing the connection in a public switched

network.
9. The method of claim 8 further comprising the steps of:
identifying the source; and |
_ transmitting signals representing an identificatioh of the source to the
20 storage.

10. The method of claim 9 further comprising the steps of:
transmitting the image signals from storage to the destination; and
following said transmitting to the destination, transmitting a
confirmation message to the facsimile source.

25 11. The method of claim 1 or 2 wherein the step of tranérnitting the
image signals from storage comprises the step of converting the protocol of image
signals received from the facsimile source to a different protocol for image signals to
be transmitted to the facsimile destination.

SR
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facsimle destination (action block 446). The nessage is transmtted at the
speed, 30 e.g., 9.6 or 56 kb/sec., and protocol requested by the facsimle
destinati‘on. A confirmation nmessage is then transmtted to the facsimle
source, identified fromthe ANl data prdgi-ously stored, if the transmtting
spool er front end receives a confirmation fromthe destination (action

bl ock 448). FIG 5 | se rou f di agr INE rf or med
in the 35 term nat fﬁg Wﬁ‘r?% #ﬁga‘“?’ef?ﬁ%g@%g{ %s%ﬁo%n?xﬁxéﬂ@fga le is

| ocal EWI t ﬁhes‘tﬁa&;im coinptises the step of mmﬁaixrgos_ﬂmdesﬁnkﬁdxlsfx.a data rateri vat e

net wor k, thi,S..SW.t z s call request is

recei ved ovgﬁf"&% ﬁ%{lﬁﬁiﬁ%gﬁc Fsaegfigf)gagr%m gs%%b.méﬁe call request
conprises the directory nunber of the term nating customer, -which

term nating nunmber §$ rf%m e btk Rbapkisme4) - The results of the
translation are exa’r‘n§n{§ In ?’Eelg%dgggl to seeﬂﬂﬁstge call_is a facsimle
call. If She result ®first switchsgemprisingaeans forstoning-facsimilgsignals, or ndi cat i on

nessage is s&RivihPand'Bakdittin fabdimilesighaldat i ng switch (action bl ock 508),
in this particular case tQll 'switch 142, so that tggt _svyitch an arrange to
set up a connection 3 8ECOBA SWitGR foriconnectiog to,p spyrce RElacsimtlesignalsiessage to be

tshoredi | I'f this is nmbs@cdxﬂ@t&@ifthlcle?ﬁam&dbﬁgﬁfgﬁmﬁoﬁttfmuhﬁtlﬁgﬁatcﬁsﬁnafiiaﬁ) then
e Ca IS, pJlocesseq conventl O . ad Suc conventl Q rocessi n

(ot on bl oURiSAEH 38 s siehas reabiveRrat sHgSREERD o3 Bexe SPRERSH o0 on o
a facsi niQ eresponsge deterfniring that ehessoarcege a saurce offacsianilel sigreds artdve t ol |
switch 144 gendsh @ TRABAMRBatBA fofl HedhidaFesiblehtiflg fid destination

indication;

the first switch storing the facsimile signals for subsequent transmission
to a third switch connected to a destination for the facsimile signals, said destination
15 specified by said destination indication.

14. The network of claim 13 wherein said first switch further comprises
means for receiving said facsimile signals at one data rate and for transmitting said
facsimile signals at a different data rate.

15. The network of claim 14 wherein said first switch further comprises
20 means for converting said facsimile signals received in one protocol to said facsimile
signals transmitted in a different protocol. \

16. The network of claim 13 wherein said second switch is further
controlled by said program for determining an identification of said source and for
transmitting said identification to said first switch;

25 said first switch responsive to receiving said identification of said source
for transmitting a confirmation message to said source after transmitting said
facsimile signals to said destination.

17. In a public switched communications network connectable to a
plurality of facsimile sources and facsimile destinations, the network comprising
30 storage, a method of transmitting facsimile image signals comprising the steps of:

A



previ ously described with respect to action block 406. This nessage is
received (action block 520) in the termnating switch. The term nating
switch translates the 15 directory nunber to find the facsinmile
destination (action block 522). This fad8i-m | e destination need not be
associated wth the term nating custoner but nmay be a destination such as a

conputer used to ser | S er, anot her
out put of the transl%gﬁm bé(f%g@gg%f%glq%%‘%@Ej‘;@?ﬁﬁ%&gwn ch can be
al erted thafawnbih:snmdmmmsmgmrhas been received in network storage. For

20 such custoners, &éﬁg%g%tt qesgmtcgr @?%&r%sté%{ d on

(action block 524) in orde V|se t e custoner véd nmessage.
The term nating swi tqsmbﬂmbngqm@nn@onﬁ@n@mfeﬁ%m pisewnse to thestarageoner want s

the facsigile messaggaiplifg Qhéﬁﬁ‘a?ells?%@sﬁé&xﬂ@facaﬁuﬁ%ufﬂ%scégﬂfse?ﬁ[gﬁ;gzt to

facsimle storage in toll swtch retain the npssage r
transmtting it; i n FRSPUWAE anmpbe FERresenHng Bpation g the sjeragey i ons

previously descri be drapstritting %Rﬁﬁﬁb&@ep%@ﬁhﬁﬂgﬂie%ﬁﬁ:e‘b?%@ﬁ@sﬂ%1da%ethe user
wants the fax ;fssiﬁg %ﬁnted then the termnating facsimle nmachine is
polled to s&&" ¥OT%%mi | abl e (action bl ock 542). Wen the terninating

facsimle gachl ne i s??rsnhm hmrx’q‘h'stameasshg?ebic‘elh gwiech cmlnbdtgd?{b ﬁé@bsmﬁm(@ﬁrmect i on
is set etween toll. swt 1 t e destination (action

bl ock 52@) mFﬁ@g&‘}R{P@@ﬂngﬁéﬁsmﬁgé‘%} ?‘\Y‘?‘f’f’g{f WP fax nessage in order
to nmake sure that thespdngivbmwspmnofsasasbndmcengéfmmﬂmmmoanﬂeaﬁht

Thi s nessag b ] 44 then sends
the facsim ihﬁéisegtgg%l h ﬁ’@ ragern1>s\eﬁ)§.l d#eacmgm%#é] a% <§15§10}‘f1§ﬁ‘ (action

bl ock 548). The sped‘csmnsmmcepm@ﬁaw@dm@rsmrﬁm@e swirchagmnniected tpubl i c
swi t ched 35 nventi on,
W rh%kegmd&n &&@ﬁ@{ﬁgg@g&éﬁﬂ@ﬁ @rgzgagﬁ{c%e Theshing | Dvent

the stora a part o et wor er wt a PBX svmtch
as showrt ydqmanmeanflu on of

transmitting a fourth message from the storage to the source, identified
by the number representing the source, the fourth message comprising data
confirming the transmitting to the destination.

-

18. The method of claim 17 wherein the step of transmitting the image
20 signals from storage to the switch connected to the destination comprises converting
signals received from the source in a first protocol to signals transmitted to the
destination in a second protocol.
N
19. The method of claim 17 wherein the step of transmitting the image
signals to the storage comprises performing a handshake operation between the
25 facsimile source and an interface to the storage.

20. The method of claim 1 or 2 further comprising the steps c;f:
prior to establishing said cohnection from said source to said storage, in
response to receiving from said source said identification of said destination,
determining whether said destination is available;
30 if it is determined that said destination is available, establishing a
‘connection to said destination for transmission of said image signals from said
source to said destination; and

* c L N ] *



9 - block 160 (indicated in dashed lines to showthat it is an alternative
enbodi nent) within PBX 130 (FIG 1), or within a switch 184 of a private
network 182 used for interconnecting PBX s 130 and 150. A term nal such as
term nal 186 can also be directly connected to such private network 182. 5
In alternative enbodi nents of the invention, {sne network can first try to
establish a direct connection, and revert to the connection to storage if
the destination is not available, or if the class of the destination is =
~-such that a transnission %ﬁb@d‘f’mﬁ&g that sgiddestipation isnehavailable; establishing said
- woul d save on cogbfinétiof ROSAi8sfordge. the storage system and save some
. storage, but would have the 10 di sadvantage that one of the term nals woul d
. be tied up unnecessarily if retransmssion fromor to the other termninal
~ were required. Further, al.t@hﬂhibﬁiod%f@[ﬁi@%ﬁ@x@ﬁﬁ@idét@f;%féﬁﬁﬁisﬂr%iﬁ ght be
occupi ed for the durat.ion of. 960Q bit per second transm ssion Instead of
accepting data aFO%QFCBPnﬁ?‘QaFWQHB%‘P ESIRSPS Ok s t o be under st ood
that the abovesdescri pti odetersnifingif sfid destinafieh edepe sifna®yiiQRé FRAMmRS ok Pﬁeﬁf
In the

i nventi on. Nurreroula.ot her. arrgl% eme&ts may ae devi sed by one skill ed
art without depaftPiags Signels gbfarl fOUR% ®@Eope of the invention. The

invention is thus |initedfeaidylersmilihg ofakbceptahiteofsigmlpRPositiveCarni #es
determined that said destination is available, establishing said connection to said
destination.

10 22. A method of transmitting a facsimile message over a communication
network comprising the step of:
responsive to receipt of an identification of a facsimile destination from
a facsimile communication path, establishing a connection over said network from
said path to said storage system for storage of said message.

15 23. The method of claim 22 wherein said establishing step comprises
establishing a connection from said path to said destination for direct delivery of said
message and to said storage system for subsequent delivery of said rricssage.

24. The method of claim 22 further comprising the step of:
storing said message m said storage systein; and
20. following said storing step, delivering said message to said destination
over said network.

25. The method of claim 24 wherein said establishing step comprises:
responsive to a calling facsimile station dialing only a number
identifying said facsimile destination, receiving said identification over said path at a
25 switching office. '
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-10- Cdainms: 1. In a swtched conmunications network connectable to a
plurality of facsimle sources and facsinile destinations, the network .-
conprising storage, a method of transmitting facsimil@iim -GN 3

conprising the steps of: 5 kn5response to e1;
facsimle source, an identification of a faCS|n1fe desti-nati-on,.

establ i shing a connection mém&ﬁi 3 lgrage responsi ve to
establishing said connecti i gnal s over the
connection fAbstratée facsiml|e source to the storage; and transmtting the

deet et Pon =2 o Sl Bl B0 016 LAEaRE B iR ibtbng

plurality of facsioilersignalsomaefacsimilefsaurcend hdacsimile destination using arseindard
conprising s a‘3§1ﬁ‘ﬂﬁ: us@r iﬁ?érmg The oMb dwiftlied é&ﬁ&%&&ubﬁ?ﬂ%@#?”a' S

conprising the st I'n_résponse Lo recelving froma co cation
source an i d@ﬁ@@?@éﬁ%‘dﬁe ¢all isfrom afaesinile sewrce or tﬁe%facﬁmﬂmsudmmrmdnl ng

that the congaughCEiraRiade§isRals fo Be &%Eﬁﬁﬁc&’%t bt 2 &inihl BiohTBEGH G D Shikee

response to sai d determ ni ng, establishi connectl on

comruni cat i ofPStHaBHBY ‘kn?t?”Gﬁk s%‘i‘l?feg'éﬁﬂﬂé’eﬂﬁ é'lg@lsdﬂ’% {ransgisted fromp stosigedo 1ao
establ i shi ngfaaﬂnﬂlemmmﬁohcam thel tk13Esidn pged Bﬁtueraw@n&nswm% over the
connect i ﬁ omthe facsimle %i)u(rj%& to the.s e; and transmttl ng t he

mge. si ghal do5H0RAOR MESRES AERIEONT G ATPESPUN B be SORTER BSALRGITRS fon

- desti nat i on. de3tindtion wedebode abaitabis mfduwra:ﬁrrﬁmghﬁd the tRhbrsissin cis tﬁaeeps ~of:

: place at a bit rate that matches the source and the destination even when these bit
rates are different. Retransmission because of errors in one link is only required for
that link, i.e., from the source to the storage or from the storage to the destination.

15 Advantageously, this is accomplished without changing the very simple user
interface of prior art facsimile transceivers.
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transmitting an identification representing the source of the facsimle 25
i mage signal to the network; and following the step of transmtting to the -
destination, transmtting a nessage to the source, identified by the
identification representing the source,1X#Be nessage conprising confirmation
of the transnmitting to the destination. 4. The nethod of cIa|n11 02120

further conprising the tr-arshtt t= rrg—a—ft-r-st
o the dqstl‘hatlpﬂn,mtri‘e

nmessage fromsaid stordge to :,rlQ/ﬁtch Cco
message conprising a fdcqdrm e nepsagepPROCEISEOR indlcatFRg and gax

responsive to receptio he GonRRaAEd to
t he destination, deferri ng—t+ahsrd Ss A ge §%@ER f rerms+ rlage.

reception of a third
destination, transmtti
The nethod of claim1 wherein thg
conprises: determ ning {hat ?
i mage signals. 10 :

he

determ ning step conpriges the step jof: receiving a nessagelﬂﬂon1a swi tch
of said network identifying said destinatfi9fiycag @ Facs-Hile ddsti nat’i on.
: _——-[-lsu — SWITCH PROC ~141
'STORAGE 8 [ 142
| INTERFACE | —— L 180
—* SWITCH PROC ~143 [e—
|
j_ 182
PRIVATE 7144
186 NE TWORK TOLL SWITCH
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INTERFACE SROC 1607 ces
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1847 '
| r146
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8. *The method of claim1l or 2 wherein the step of establishing a 15
connection,conprises the step of establishing the connection in a public
switched network. 9. The nethod of claim8 further conprising the steps of:

i dentifying the source;
i dentification of the source to the 20 storage.

. storage to the des
~destination, trans
25 11.

transmtting the i mge

Lrial [ Ofl

Tﬂ§§§§32§

The od

of claim1 or
s fromstorage conprises the ste

and following said transm tti
confirmati on nessage to the f
2 wherein the

and transmtting/signals representing an

10. The method of claim9
- further conprising the st of: transmtting the inage signalgrﬁ4gn1
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receiving and transmtting facsimle signals; a second switch for
connection to a source of facsimle signals; the second switch controlled
by a programfor transmtting a destination indication and facsimle
signal $ received fromsaid source to sgafirst switch in 10 response to
determ ning that the source is a source of facsimle signals and to
receiving signaling information fromthe source representing said
destination indication; the first switch storing the facsimle signals for
subsequent transm ssion to a third switch connected to a destination for
the facsimle signals, said destination 15 specified by said destination

i ndication. 14. The network of claim 13 wherein said first switch further
conprises neans for receiving said facsimle signals at one data rate and
for transmtting said facsimle signals at a different data rate. 15. The
network of claim 14 wherein said first switch further conprises 20 neans
for converting said facsimle signals received in one protocol to said
facsimle signals transmtted in a different protocol. 16. The network of
claim 13 wherein said second switch is further controlled by said program
for determining an identification of said source and for transmtting said
identification to said first swtch; 25 said first switch
responsive to receiving said identification of said source for transmtting
a confirmation nessage to said source after transmtting said facsimle
signals to said destination. 17. In a public sw tched comunications
networ k connectable to a plurality othf%i m I§ sources and facsimle
destinations, the network conprising .
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30 storage, a nmethod of transmtting facsimle inmage signals conprising the
steps of: ., -13- dialing a nunber for identifying a facsimle destination,
froma facsimle source into the network; determning that the source is a
source’of facsinmile inmage signals; estafpigshing a connection fromthe
facsimle source to the storage; 5 transmtting the inmage
signals fromthe facsimle source to the storage; transmtting a nunber
representing the destination to the storage; transmtting a nunber
representing the source of the facsimle inage signal to the storage;
transmtting a first nessage to a switch connected to the destination, the
10 nessage conprising a facsim |l e nessage received indication; responsive
to reception of a second nessage fromthe switch connected to the
destination, deferring transm ssion of the image signals from storage;
responsive to reception of a third nmessage fromthe switch connected to the
desti.nation, transmtting the inmage signals fromstorage to the facsimle
15 destination; and transmitting a fourth nessage fromthe storage to the
source, identified by the nunber representing the source, the fourth
nmessage conprising data confirmng the transmtting to the destination. 18.
The nmethod of claim 17 wherein the step of transmtting the inmage

[
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20 signits fromstorage to the switch connected to the destination
conprises converting signals received fromthe source in a first protocol
to signals transmtted to the destination in a second protocol. 19. .The

met hod*of claim 17 wherein the step of B/Bnsnitting the i nage signals to
the storage conprises perform ng a handshake operation between the 25 .
facsinmle source and an interface to the storage. 20. The nethod of claimi1
or 2 further conprising the steps of: prior to establishing said connection
fromsaid source to said storage, in gﬁqqgmu3$? receiving fromsaid source
said identification of said destinati t erT™h ni ng whet her said
destination is avail able; 30 TERMINATING &WITCH Actgtongn ned t hat sai d
destinati gm TS avail abl €, establishing a connecitron 1o sal d destinartom ToK

transm ssion of said inagg ignals fromsaid sou to said destination;
and - 14- if it is defePfined that said destf ion is_not avallable’SSO
est abl i shijng saRgOEIVECtiorl to shid StRECEHEVE21. The ne{hod qReEcEave 20
wherein sdi d gAlaR REQEESTDI ijshi ng| ANDICATIONIFROMSaI d dESINDECAPION THAT
conpri ses of 5 FAX STORAGENITRMAT [f sai §| desisERalANTS
accepts signals at |the transm ssi pPAXaTRANEMIESY ge s gﬂgggAéEopp§ﬁTgD
source; and if saiq determ ning of acggMmErEpRf silgnal s~s—postt atret
it is
1 r522
y 504 TRANSLATE
TRANSLATE TO FIND FAX
DESTINATION
l 7524
LIGHT INDICATOR
LAMP ON CUSTOMER
TERMINAL

v 7542

POLL TERMINATING
FAX MACHINE

WANT FAX MESSAGE

|
]
NO' \ l
7528 { 7544
SEND CCS MESSAGE FAX MACHINE
TO FAX STORAGE AVAILABLE
506 ' l f546
NO PROCESS CALL CONNECTION 70O
CONVENTIONALLY STORAGE ;
IDENTIFY MESSAGE
YES
FAX INDICATION | _ ,_SEND-FAX MESSAGE
TO- CONTROLL ING : - FROM STORAGE
SWITCH - :

ety
EE



determ ned that said destination is avail able, establishing said cBamenthoon
to sai'd destination. 10 22. A nmethod of transmitting a facsimle
message .over a conmuni cati on network conprising the step of: responsive to
recei p of an identification of a facsim le destination froma facsinile
communi cation path, establishing a connedfiron over said network fromsaid
path to said storage systemfor storage of said nessage. 15 23.

The nméthod of claim 22 whengipROVED FACSIMALE BERVEIE Conpri ses
establ jshing a connection fromsaid path to said destination for direct

del i vefy of ABStRtessage and to said storage system for subsequent delivery

of said rm_sg age. 24. ﬁiﬁnﬂ&}jﬁ&ﬁem‘mﬁb&hfﬁﬁﬂg&rﬂéig@f eﬁéﬁhﬂ&ﬂﬁi\ﬁnﬁtﬁ?gﬂ ep of:
ai d Stor | ndaeuBYe SEpels Brin A e 1euka o CesUala deriprion pripg astiad o
netvwork. 35.faddimilewiséicidtepface. Thevadhested switthed comasninddativasindtorosk ep -
CTDr L Fes e Mo SR R BSRTbheS el Eodl R B T
sai d pat h atcaaseé3%he facsinilesjgndl$ tecbe transmitted at the transmission speed of the source
to storage in a network. Subsequently, the signals are transmitted from storage to a
facsimile destination at the transmission speed of the destination when the
10 destination becomes available. Advantageously, the source need not wait for the
destination to become available before transmitting, and the transmission can take
place at a bit rate that matches the source and the destination even when these bit
rates are different. Retransmission because of errors in one link is only required for
that link, i.e., from the source to the storage or from the stdrage to the destination.
15 Advantageously, this is accomplished without changing the very simple user
interface of prior art facsimile transceivers. FIGURE 1.




