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A method and appararus for transmitting specifically requested graphic and/or textual data from an unattended database
storage location (200) to a requestor’s facsimile machine (100) over a telephone line (150) includes a host computer (200) such as
a PC modified with a facsimile transmission board (230) and a voice generation board (210). The host computer (200) receives in-
coming phone calls and prompts the caller using voice generation board (210) to select data files by using the DTMF keys of a
standard telephone. The PC can be left unattended and can run automatically in the fascimile transmission mode. Callers can im-
mediately access needed textual and image data with the use of just a standard telephone and facsimile machine (100).
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VOICE PROMPTED FACSIMILE RETRIEVAL SYSTEM

Field of the Invention

The present invention relates generally to

database acquisition systems in which a user can access
5 data stored in a storage medium via a telephone line.
Background of the Invention

Various data accessing systems are known in the
art in which users can retrieve requested data from a
central data storage location through telephone lines.

10 Conventionally, subscribers to such systems are
required to have either a personal computer (PC) or a
so-called "smart terminal" in order to receive data
from the central data location. A smart terminal
usually consists of a keyboard and a display device

15 containing a microprocessor for providing local control
of the operation of the terminal.

Also generally known is the use of a conventional
dual tone multi-frequency (DTMF) telephone to
communicate with a remote database computer in which a

20 user utilizes the alpha-numeric keys of the telephone
to communicate a request to the database which then
provides an audible response to the telephone receiver
as voice information.

While currently available database accessing

25 systems allow a restricted amount of information to be
communicated to a user through a conventional telephone
and allow subscribers with relatively sophisticated and
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expensive equipment to gain access to larger databases
- at considerable cost, the prior art has failed to
address the communication needs of individuals to
acquire automatic and quick user selective forms of
5 textual and/or graphic image data from an unattended
database location, without the necessity of relatively
expensive and sophisticated terminal equipment.

SUMMARY OF THE INVENTION
This invention provides a method and apparatus for
10 enabling a user to acquire specifically requested data
from an unattended database storage location without

the need for costly equipment.
This invention also enables a user to obtain
graphic image data automatically from an unattended
15 database location on a substantially real time basis.
This invention provides a method of transmitting
graphic and/or textual data stored in a data storage
medium to a requester’s facsimile machine over a
telephone line, comprising the steps of responding to
20 an incoming call from a requester with a prerecorded
voice message, receiving signals representing specific
data in the data storage medium desired by the
requester, retrieving the specific data from the data
storage medium, instructing the requester to place his
25 facsimile machine on-line, transmitting the specific
data in facsimile format over the telephone line to the
facsimile machine, and terminating the incoming call.
This invention further provides an apparatus for
transmitting graphic and/or textual data requested by a
30 user to a facsimile machine of the user over the
telephone line, comprising a host computer including a
memory means for storing the graphic and textual data
means for receiving an incoming call from the user over
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the telephone line, voice generation means for
generating voice signals over the telephone line to the
user, the voice signals representing instructions
informing the user of individual items of data in the
5 memory means which can be selected by the user for

transmission, and instructions informing the user of
specific code signals associated with each item of
data, means for receiving code signals from the user
over the telephone line representing selected items of

10 data, means for decoding the received code signals to
identify the selected items of data, means for
retrieving the identified items of data from the memory
means, means for transmitting the retrieved data in
facsimile form to the facsimile machine, and means for

15 terminating the incoming call after completion of the
facsimile transmission.

The present invention thus enables a user to
obtain graphic and/or textual data from a remote
database using only a telephone and a standard

20 facsimile machine.

Further scope of applicability of the present
invention will become apparent from the detailed
description given hereinafter. However, it should be
understood that the detailed description and specific

25 examples, while indicating preferred embodiments of the
invention are given by way of illustration only, since
various changes and modifications within the spirit and
scope of the invention will become apparent to those
skilled in the art from this detailed description.

30 BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will become more fully
understood from the detailed description given

hereinbelow and the accompanying drawings which are
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given by way of illustration only and thus are not
limitative of the present invention, and wherein:

Figure 1 is a block diagram of one preferred
embodiment of the present invention;

Figure 2 is a schematic block diagram for
illustrating the configuration of one embodiment of a
voice board 210 of Figure 1;

Figure 3 is a schematic block diagram of the
configuration of one embodiment of the fax board 230 of
Figure 1;

Figures 4A and 4B are flow charts illustrating a
main processing routine of the computer 200 of Figure
1, according to the present invention;

Figure 5 is a flow chart illustrating a subroutine
for obtaining a user’s password;

Figure 6 is a flow chart illustrating a subroutine
for obtaining a user’s account number.

DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1 illustrates the overall configuration of
a system in conjunction with one preferred embodiment
of the present invention in which a user’'s facsimile
machine/telephone system 100 is interconnected to an
unattended database storage location 200, which may be
a computer or another type of data storage device, over
a telephone line 150. The telephone line is preferably
a portion of a public switched telephone network (PSTN)
so that the facsimile machine/telephone system 100 nay
call the computer 200.

The computer 200 (which may be a minicomputer,
personal computer or other suitable computer) is
equipped with a voice board 210 and a fax board 230 and
is loaded with specific software 250 to operate the
system in the database acquisition mode described
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hereinbelow. Alternatively, the voice and fax
capabilities could be implemented with DSP (Digital
Signal Processing) chips in the motherboard of the
computer.,

A schematic block diagram of voice board 210 is
illustrated in Figure 2. The voice board is an
integrated circuit module which is placed into a
standard I/0 slot of the PC to interconnect with the
PC’'s data and control buses. Such voice board are
commercially available devices, such as Model D-40 B
from Dialogic Corporation, for example. However, other
equivalent voice boards may be used for purposes of the
present invention.

The typical layout of a four line voice board
consists of a plurality of telephone interface lines
211 which connect with outside callers, analog
processing circuits 212 connected to the telephone
interface 211, A/D - D/A converter circuits 213
connected to the analog processing circuits 212, and
compressor-decompressor circuitry 214 connected to the
digital/analog converters 213. The compressor-
decompressors 214 are connected to an internal bus 215
of the voice board which is connected to I/0 controller
216 and a memory buffer 217. The I/P controller 216
and memory buffer 217 are further connected to the
personal computer bus 300.

The operation of the voice board is as follows. A
plurality of voice messages are stored in a memory as
compressed digital voice data. The compressed voice
data is obtained by having an announcer speak into a
telephone device connected to a telephone interface
line 211, processing the resultant analog waveform in
the processing circuit 212, converting the processed
analog signal into a digital signal in the analog to
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digital part of the converter 213, compressing the
digital data in the circuit 214, and storing the
compressed data in memory via the input/output
controller 216 and the internal bus 215. A voice
message to be output is obtained from the memory,
loaded into the memory buffer 217, and processed in the
reverse order to output a voice analog signal at the
telephone interface line 211 to be received by the
speaker of a telephone handset.

Figure 3 is a block diagram of the structure of
the fax board of 230 of Figure 1. The fax board may
also be obtained as a commercially available unit, such
as the "Connection Coprocessor" available from Intel
Corporation, the "Personal Link" available from
SpectraFax Corporation, or equivalent boards from other
manufacturers.

The fax board 230 consists of a data access
arrangement (DAA) device 231, a modem 232, an SDLC
controller 233, a microprocessor 234, a low address
latch 235, an EPROM 236, random access memory 237, an
inbound latch 239, I/0O address decoder 240, an outbound
latch 241, and a direct memory access (DMA) controller
242. The various components of the board are
interconnected via an internal bus 238, while the
inbound and outbound latches, the DMA controller, and
the I/0 address decoder are connected to the host
computer via the host computer bus 300.

The fax board is controlled by the host computer
through a series of commands loaded into the inbound
latch 239 from the host processor. The fax board
receives DMA data from the host processor to send fax
documents via the fax modem 232 to a telephone line
connected to the DAA 231. Status and control data is
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communicated to the host processor via the outbound
latch 241.

A description of the operation of the present
invention will now be described with reference to
Figures 4A, 4B, 5 and 6.

The main processing routine is illustrated in
Figs. 4A and 4B. At step 251, the main program is
started by performing various initialization functions.
At step 252, the host computer waits for an indication
of an incoming call from the voice board. Upon the
detection of the presence of an incoming call, the
voice board is caused to output a welcome message at
step 254. If an account number is required, processing
advances to step 255, which initiates the account
number subroutine as illustrated in Figure 6.

In this subroutine, the voice board outputs a
request for an account number at step 501. At step
502, the system waits for the input of DTMF signals
representing the caller’s account number. After the
caller has inputted his account number, the DTMF
signals are decoded and compared with a list of valid
account numbers at step 503. If the account number is
valid, it is recorded at step 505 for billing purposes
and processing returns to the main routine at step 506.
If the account number is not determined to be valid,
the voice board outputs an error message and asks the
user to try again at step 504, upon which the
subroutine returns to step 502 to await the input of a
new account number. If a password is then required,
the main routine proceeds to step 256 which calls up
the password subroutine as illustrated in Figure 5.

In the password subroutine, the voice board is
caused to output a message requesting the user to input
a password at step 401. At step 402, the system waits
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for the caller to complete the input of DTMF signals
representing the password. After completion of
password input, the DTMF signals are converted to
password data at step 403, and the decoded password is
checked for validity. If the password is valid, it is
recorded at step 405 and the subroutine transfers
processing to the main routine at step 406. If the
password was judged to be invalid, the voice board is
caused to output an error message at step 404 and the
subroutine returns to step 402 to await the inputting
of another password.

After the caller has input a valid account number
and password, the main routine advances. to step 257 at
which the voice board is caused to output instructions
informing the caller of the different types and items
of data which are available for transmission as a
facsimile along with DTMF codes corresponding to each
of the listed items of data. After the product
selection‘message is complete, the voice board outputs
a prompt signal prompting the caller to input the codes
corresponding to the item of data that has been
selected for reception at the caller’s facsimile
machine. The program proceeds to step 258 as
illustrated in Figure 4B.

At step 258, the system waits for the completion
of code input from the caller. At step 259, the DTMF
codes signals are converted to digital product codes
and are checked for validity. Upon identification of a
valid product code at step 259, the processing advances
to step 261 in which the file containing the requested
data is located for transfer to the fax board to be
sent as a facsimile over the existing telephone
connection. If the product code decoded at step 259
does not correspond to a valid data file, the program
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proceeds to step 260 which causes the voice board to
output an error message requesting the caller to input
another code and returns to step 258. At step 262, the
voice board outputs a message instructing the caller to

5 press the start key on his facsimile machine to place
the machine on line in a ready state to receive a
facsimile transmission. The program then advances to
step 263 in which the fax board is instructed to send
the identified file as a facsimile transmission. In an

10 alternative embodiment, at step 262 the caller can be
given the option to input the telephone number of an
alternate facsimile machine to which the transmission
should be directed.

At step 264, the telephone connection is

15 transferred to the fax board which then transmits the
data in the identified file in a facsimile format,
after handshaking with the fax machine to determine the
correct operating parameters. The transmission is then
checked to determine whether a satisfactory send has

20 occurred. If an error has been detected, the program
proceeds to step 266 in which the error is recorded.
Otherwise, the call is terminated by releasing the
phone line connection at step 265. The system then
resets to await the next call at step 267.
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WHAT IS CLAIMED IS:
1. A method of transmitting graphic and/or
textual data stored in a data storage medium to a

requester’s facsimile machine over a telephone line,
comprising the steps of:

a) responding to an incoming call from a
requester with a prerecorded voice message;

b) receiving signals representing specific
data stored in said data storage medium, other
than voice message information, desired by said
requester;

c) retrieving said specific data from said
data storage medium;

d) instructing said requester to place said
facsimile machine on line;

e) transmitting said specific data in
facsimile format over said telephone line to said
facsimile machine during said incoming call; and

f) terminating the incoming call.

2. The method of claim 1, wherein the step of
receiving signals comprises the steps of receiving dual
tone multi-frequency (DTMF) signals representing
specific desired data, decoding the DTMF signals and
determining the identity of the desired data from the
decoded DTMF signals.

3. The method of claim 2, wherein the step of
responding includes the steps of transmitting a
prerecorded voice message indicating the file contents
of the data storage medium which are available for
transmission and the corresponding DTMF code for each
separate data file, and generating a prompt signal



WO 90/10989 PCT/US90/01065

11

informing the requester to enter DTMf signals for the
desired data.

4. The method of claim 3, wherein the step of
responding further includes the steps of instructing
the requester to input DTMF signals corresponding to
the requester’s account number and/or password.

5. The method of claim 1, wherein the step of
transmitting includes the step of determining the

operating parameters of said facsimile machine.

6. An apparatus for transmitting graphic and/or
textual data requested by a user to a facsimile machine
of the user over a telephone line, comprising:

a host computer including memory means for
storing said graphic and/or textual data;

means for receiving an incoming call from
said user over said telephone line;

voice generation means controlled by said
host computer for generating voice signals over
said telephone line to said user, said voice
signals representing instructions informing said
user of individual items of data in said memory
means which can be selected by said user for
transmission, and instructions informing said user
of specific code signals associated with each of
said individual items of data;

means for receiving code signals from said
telphone line representing selected items of data;
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means for decoding said received code signals
to identify said selected items of data;

means for retrieving said identified items of
data from said memory means;

means for transmitting said retrieved data in
facsimile form to said facsimile machine; and

means for terminating said incoming call
after completion of said facsimile transmission.

7. The apparatus of claim 6, wherein said code
signals are dual tone mult-frequency (DTMF) signals.

8. The apparatus of claim 6, wherein said voice
generation means includes storage means for storing
digital voice data representing said voice signals.

9. The apparatus of claim 6, wherein said voice
signals further include signals representing

instructions to enter a password and/or account number
of the user.

10. The apparatus of claim 6, wherein said voice
signals include signals representing instructions
prompting said user to input code signals corresponding
to said selected items of data.

11. Apparatus for transmitting graphic and/or
textual data stored in a memory of a host computer and
requested by a user over a telephone line to a
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facsimile machine of said user coupled to said
telephone line, comprising:
means for receiving an incoming call from
said user over said telephone line;

voice generation means for generating voice
signals over said telephone line to said user,
said voice signals representing instructions
informing said user of individual items of data in
said memory which can be selected by said user for
transmission, and instructions informing said user
of specific code signals associated with each of
said individual items of data;

means for receiving code signals from said
user over said telephone line representing
selected items of data;

means for decoding said received code signals
to identify said selected items of data;

means for retrieving said identified items of
data from said memory;

means for transmitting said retrieved data in
facsimile form to said facsimile machine; and

means for terminating said incoming call
after completion of said facsimile transmission.

12. The apparatus of claim 11, wherein said code
signals are dual tone multi-frequency (DTMF) signals.
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13. The apparatus of claim 11, wherein said voice
generation means includes storage means for storing
digital voice data representing said voice signals.

14. The apparatus of claim 11, wherein said voice
signals further include signals representing

instructions to enter a password and/or account number.

15. The apparatus of claim 11, wherein said voice
signals include signals representing instructions
prompting said user to input code signals
correspoinding to said selected items of data.

16. The apparatus of claim 6, wherein said means
for receiving an incoming call includes means for
simultaneously receiving a plurality of incoming calls
over a plurality of telephone lines.

17. The apparatus of claim 11, wherein said means
for receiving an incoming call includes means for
simultaneously receiving a plurality of incoming calls
over a plurality of telephone lines.
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