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57 ABSTRACT 
A remote diagnostic System provides remote diagnos 
tics for one or more facsimile apparatus. The system 
comprises facsimile, a communication control adapter 
and a personal computer (with expert knowledge). The 
system includes several kinds of data files which work 
under a window environment, together with communi 
cation software, to look up and rewrite the buffer men 
ory in each facsimile. 
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FACSMILE REMOTE DAGNOSTIC SYSTEM 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

The present invention relates to a facsimile remote 
diagnostic system. 

Facsimile is a well known technology which has been 
experiencing dramatic growth and usage in the business 
environment. Users recognize the inherent capability of 
facsimile as an effective means of transmitting many 
types of documents quickly and efficiently from a trans 
mitting location to one or more remote receiving loca 
tions. Facsimile can quickly and efficiently transmit 
virtually any kind of document from one location to 
another in a very short transmission time, typically in 
seconds. This is a dramatic improvement over the send 
ing of documents such as with the postal service and/or 
utilizing the various express courier services, which 
typically require overnight delivery of a document. 

Users are demanding that the facsimile apparatus be 
readily available at virtually any time. Facsimile, how 
ever, can experience transmission and other types of 
problems, as with any type of communications equip 
ment. It becomes increasingly important, therefore, to 
provide a diagnostic capability for the facsimile appara 
tus for a particular user(s). The facsimile apparatus is 
typically located at an office, and it becomes very ineffi 
cient for a user to have to rely on a diagnostic service to 
come to the particular office to make necessary repairs 
to the facsimile apparatus. 

In addition, the diagnostic service necessarily in 
creases the cost of the overall equipment, as that service 
must be paid for in repairing the facsimile equipment. 

In other technologies, some approaches have utilized 
remote diagnostic systems. The first remote diagnostic 
system was introduced in general by computer makers 
to provide checks for the current and prior status of the 
computer system by running diagnostic programs. 
The next sophisticated remote diagnostic system in 

troduced a capability using what can be characterized 
as expert knowledge. However, only one such system 
or unit is generally not enough to support field-installed 
equipment. In a facsimile environment, the dramatic 
expansion can at times demand concurrent diagnostics. 

In view of the foregoing, it would be very desirable 
to provide a remote diagnostic system which can pro 
vide remote diagnostics for one or more remotely lo 
cated facsimile apparatus. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
facsimile remote diagnostic system. 

Briefly, the facsimile remote diagnostic system ac 
cording to the present invention comprises one or more 
facsimile apparatus connected to a conventional tele 
phone line. 
The system further includes remote diagnostic means 

for communicating with the facsimile apparatus. The 
remote diagnostic means includes software control 
means (in one preferred embodiment) for providing 
remote diagnostics for the facsimile apparatus, and con 
munication adapter means for controlling communica 
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2 
tions between the software control means and the fac 
simile apparatus. 
The software control means can provide suitable 

diagnostics for the facsimile apparatus from a remote 
location, thereby eliminating the need for service per 
sonnel to go to the particular location where the facsim 
ile apparatus requires diagnostic services. 
Other objects, features and advantages of the present 

invention will become apparent from the following 
detailed description when taken in conjunction with the 
accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 depicts a block diagram of a remote facsimile 
diagnostic system according to the present invention. 
FIG. 2 depicts a block diagram of a communication 

control adapter which forms a portion of FIG. 1. 
FIG. 3 depicts a block diagram of a PC expert system 

utilized with the present invention. 
FIG. 4 depicts an illustration of the main function 

flow of the facsimile diagnostic system. 
FIG. 5 depicts a screen display of a B switch setting 

screen display as utilized with the present invention. 
FIG. 6 depicts a RAM accessing screen display ac 

cording to the present invention. 
FIG. 7 depicts a facsimile data base (prestructure) 

according to the present invention. 
FIG. 8 depicts a facsimile registration window image. 
FIG.9 depicts a facsimile model table window image. 
FIG. 10 depicts a RAM data definition window in 

age. 
FIG. 11 depicts a B switch definition window image. 
FIG. 12 depicts a B switch default table window 

image. 
FIG. 13 depicts an error code table window image. 
FIG. 14 depicts a customer information window in 

age. 
FIG. 15 depicts a service center information window 

image. 
FIG. 16 depicts a general flow of diagnostic accord 

ing to the present invention. 
FIG. 17 depicts a knowledge base representation. 
FIG. 18 depicts a representation of data files. 
FIG. 19 depicts a representation of model data. 
FIG. 20 depicts an illustration of system operation 

according to the present invention. 
FIG. 21 depicts a main menu display according to the 

present invention. 
FIG. 22 depicts a RAM access menu display. 
FIG. 23 depicts a set comport command. 
FIG. 24 depicts a display of RAM accessing. 
FIG. 25 depicts a data type table display. 
FIG. 26 depicts a RAM data display. 
FIG. 27 depicts a bit switch display. 

DETALED DESCRIPTION OF THE 
INVENTION 

The remote diagnostic system according to the pres 
ent invention provides remote diagnostics for one or 
more facsimile apparatus, such as those manufactured 
by the applicant, Ricoh Corporation. Reference will be 
made herein to several facsimile models of Ricoh Cor 
poration, although the aspects of the present invention 
would apply to all types of facsimile. 
The system 10 according to the present invention is 

shown in FIG. 1. 
The system 10 comprises the following units: (1) one 

or more facsimile (FAX) 12, communication history of 
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which is stored in memory accessible by remote way, 
(2) communication control adapter (CCA) 20 which 
can communicate with the FAX 12 and computer 50 
through serial interface (RS232C) 22, and (3) personal 
computer 50 (including an expert system). 

(1) Facsimile 12 
The target facsimile is the G3 standard facsimile with 

the following additional functions: (a) buffer memory 
which can store communication histories including 
some image pattern, (b) bit switches which control the 
functions and mode by remote means, and (c) sensor 
status stored in the buffer memory. 

(2) Communication Control Adapter 20 
This unit has the same function as facsimile, network 

control unit (NCU), MODEM and protocol processor. 
Image communication with other FAX is possible. A 
block diagram of the CCA is shown in FIG. 2. FIG. 2 
depicts a block diagram of the communication control 
adapter (CCA) 20. The CCA 20 includes a network 
control unit (NCU) 26 which controls data communica 
tion through a public telephone line 14. The main func 
tions of the NCU 26 are startup of the unit, resetting or 
sendout of selected signals, calling signal detection and 
loop status maintenance (keep loop mode). 
The CCA 20 also includes a modem 30 which pro 

vides data signal conversion to the transmission of ana 
log signals and also provides the reverse inversions in a 
known fashion. 
The CCA 20 further includes a multiple page signal 

controller (MPSC) 32 which detects the end of the page 
in image signal. 
The CCA 20 also includes an operation port unit 

(OPU) 44 which controls the operation panel and key 
board. 

Finally, the CCA 20 includes a power supply unit 
(PSU) 46 which provides suitable power as necessary. 
CCA 20 has all the necessary functions of facsimile 

and digital interfaces to the PC 50 of FIG. 1. It can 
communicate with both current G3 facsimiles and com 
puters and includes enough memory (RAM) 40 to store 
two-page document images. 

(3) PC (Expert System) 40 This part is newly devel 
oped with architecture as seen in 
FIG. 3. Details of the flow are shown in the accompa 

nying Figures. 
The main function flow of the FAX diagnostic sys 

tem is shown in FIG. 4. 
B Switch Setting 
This function will allow the user to read all Bit 
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Switch values from a remote FAX machine and then, if 50 
necessary, rewrite the new data back to the remote 
FAX machine. The Key is the customer name or cus 
tomer FAX number. The screen will display as in FIG. 
5. 
B Switch Resetting 
If Bit Switch values read from a remote FAX are not 

clear, this function will reset Bit Switch values for the 
remote FAX, based on the default values of the particu 
lar FAX model. After default values have been dis 
played on the screen, the user can modify any Bit 
Switch value and then rewrite all Bit Switch values 
back to remote FAX. The screen will display as FIG. 5. 
The only difference between these two functions is the 
former read data from remote FAX and the latter read 
data from Bit Switch default data base instead. 
RAM Accessing 
This function will allow the user to read a specific 

portion of RAM data from a remote FAX, and also 

55 

60 

65 

4. 
easily modify those data on the screen and then rewrite 
the new data back to the remote FAX. The screen will 
display as in FIG. 6. 
The RAM Definition window can have two dis 

played options: 
(i) priority-display information on the screen started 
from the specified priority 

(ii) address-display information on the screen started 
from the specified address 
The user selects 'Start Address' and "End Address' 

directly from the RAM Definition Table. 
If the specified addresses are correct, the user clicks 

the “OK” button on the RAM Data Setting window. 
Then the system will start to access the remote RAM, 
and then display the retrieved data on the remote RAM 
Display window. 
Users will be allowed to modify the data displayed on 

the remote RAM Display window (except for the Ad 
dress column) and then, if necessary, the new data will 
be rewritten back to the remote FAX. 

Reports 
This function will supply various reports output, and 

allow the user to examine the important information 
through the screen display. The names of reports are: 
TCR 
Service Report 
Transmission Report 
Transfer Report 
Error Report 
System Report 
Polling File List 
Program List 
Telephone List 

Data Base 

The FAXDataBase (tree structure) is shown in FIG. 
7. 

Data Base Entry 
FAXRegistration window image is shown in FIG. 8. 
FAX Model Table window image is shown in FIG.9. 
RAM Data Definition window image is shown in 

F.G. 10. 
B Switch Definition window image is shown in FIG. 

11. 
B Switch Default Table window image is shown in 

FIG. 12. 
Error Code Table window image is shown in FIG. 

13. 
Customer Information window image is shown in 

FIG. 14. 
Service Center Information window image is shown 

in FIG. 15. 

Diagnosis 
General Flow of Diagnosis is shown in FIG. 16. 
Knowledge Base Representation is shown in FIG. 17. 
Data Files are shown in FIG. 18. 
Model Data is shown in FIG. 19. 

How the System Works 
FAX model is sometimes important to diagnose, be 

cause most knowledge is related to the model. In this 
example, FX3300 is stored in user's database for initial 
communication setup. The customer's name is used as a 
key to connect the remote FAX. Another telephone 
number is necessary in case of FAX malfunctions. 
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Analyses results are reserved for future data analysis. 
The result of statistical analysis will be represented 
here. 
“Line Fail, “CED Not Detected’ and “DIS . . . ' 

are the part of the stored expert knowledge listed in the 
manual. Tables 3 and 4 are the example already stored 
in Ricoh. The result of this diagnosis is service "AC 
TION.' This should be connected to the small database 
of service engineers. The result of the diagnosis will be 
sent to the customer or service center via FAX or 
phone (if FAX doesn't work). 
Another window "DATA for FX3300' is connected 

to the specific data concerning FX3300. Tables 1 and 2 
are the example. 
A description of the operation of the facsimile diag 

nostic system according to the present invention will 
now be provided. In order to run the system, a user will 
need a configuration such as depicted in FIG. 1, which 
includes a control system such as a PC/ATXT or IBM 
PS2 which runs DOS operating systems. In addition, a 
hard disk and a double sided disk drive is recom 
mended. However, two double sided disk drives can be 
utilized. The user will need a serial cable, a communica 
tion control adapter (CCA), a mouse, an analog tele 
phone line and two serial ports or a serial and a mouse 
port. The software is typically one such as Microsoft 
Windows version 2.0 or later version, and DOS 2.0 or 
later version. 
The hardware interconnection is as depicted in FIG. 

1, in which a telephone line is connected to the CCA 
socket, which indicates line side. The user connects a 
serial cable to both the CCA and computer serial port, 
and connects the mouse to the serial port or to a mouse 
port. 
The “DTE/DCE’ Switch is set to “DCE’. In start 

ing up, the operation is as follows: 
(1) Copy".' to the windows' working directory. 
(2) When in DOS, enter “WIN FAXSET and then 

press <Return), or 
(3) Select and run FAXSET.EXE in the MS-DOS Ex 

ecutive window. Starting FAXSET automatically 
creates an empty window where the user can select 
various commands. Before running the program, 
Microsoft Windows are usually already installed. 
The main menu on the display of PC of FIG. 1 is 

depicted in FIG. 21. In order to choose a Command 
from a Menu, 
(1) if using the mouse, the user chooses a command 
from a menu: 
(i) Click the menu name on the menu bar, 
(ii) Click the command name. 

(2) if using the keyboard, then follow these steps: 
(i) press the ALT key, 
(ii) press the underlined letter in the menu name, 
(iii) press the underlined letter in the command name. 

In order to cancel a menu, 
(1) if using the mouse and decide after selecting the 
menu that the user doesn't want to choose a com 
mand, the menu can be cancelled by pressing ES 
CAPE. 

2) if using the keyboard and decide after selecting the 
menu that the user doesn't want to choose a com 
mand, cancel the menu by clicking anywhere outside 
the menu. Clicking in a blank area of the window is 
best, so that the user doesn't select something else in 
the window without meaning to. 

FIG. 22 depicts a RAM access menu on the display of 
the PC of FIG. 1. 
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6 
In order to set up a communications port, the Set 

Comport command provides this function, as seen in 
FIG. 23. The user does this only if the port connection 
to CCA is different than default -COM1. 
The user should use the mouse to select the right 

serial port which will communicate with CCA. 
(i) Click “OK” to make some changes. 
(ii) Click "CANCEL' if no changes or discard those 

changes. 
FIG. 24 depicts the display of RAM accessing. 

(1) If the user receives a message "Error in opening 
Com Port” after selecting RAM accessing command, 
then reset communications port. 

(2) Input target fax telephone number to telephone 
number blank field. 

(3) Input the starting and ending address of RAM 
where the user is going to retrieve data from target 
facsimile. If the command menu selected is "Read/- 
Write BS” then input the starting and ending address 
of whole bit-switch-table basing on target machines 
models For example, if target machine is R50 series, 
then 
enter "0080” for starting address field, and 
enter "009F' for ending address field. 

(4) Click “OK” if input information is correct. 
Then the application program will automatically dial 

the telephone number entered and retrieve the remote 
fax information which store in the RAM just entered 
above. If the RAM address specified is larger than 256 
bytes, the application program will need to dial another 
call to get the rest of the data from remote target facsim 
ille. But, the RAM accessing will not success if the tele 
phone number entered is incorrect, the target facsimile 
is busy, the target facsimile does not power on, or CCA 
does not power on. 

For each of these causes, the application program 
will pop up a related message on the screen. Here are 
some actions which should be followed: 

(i) Reexamine the information entered on the screen. 
(ii) Check the target facsimile's current status 
power is off or machine is still busy. 

(iii) Check CCA's connection and power switch. 
(5) Click "CANCEL' if it is decided not to continue the 

program. 
After data has been retrieved successfully from the 

target facsimile, the user needs to input data type for 
each address group. The window will display as seen in 
FIG. 25. For example, if retrieving the remote RAM 
from 70b0 to 70fa out of R50 series machines, the corre 
sponding information will be TTI counter, TTI, CSI 
counter, CSI, RTI counter and RTI. 
As defined, all three counters are HEX types and all 

three identifications are ASCII (upper case) types. 
Therefore, the input sequence will be as above table, 
which means: 

Address 70to stores a HEX data 
Address from 70b 1 to 70dO stores ASCII 
(upper) data. 
Address 70d stores a Hex data 

(TTI counter) 
{TTI} 

(CSI counter) 
Address from 70d2 to 70e5 stores ASCII (CSI) 
(upper) data. 
Address 70ee stores a HEX data (RTI counter) 
Address from 70e7 to 70fa stores ASCII (RTI) 
(upper) data. 



Re. 34,842 
Click “OK” if input information is correct, and click 

"CANCEL' if it is decided not to continue the applica 
tion program. 

RAM Data Display 
After clicking “OK” on the "Data Type Table' win 

dow, the user can check the target facsimile information 
on the “Remote RAM Display' window as seen in 
FIG. 26. In this case, 

TTI counter is 20 (HEX) 
TTI is RICOHSANJOSEATO DEPARTMENT 
CSI counter is 14 (HEX) 
CSI is 94520637 
RTI counter is 14 (HEX) 
RT is RICOHSANJOSE BUILD2 

If the user needs to rewrite the information displayed on 
the screen, follow these steps: 
(1) Use mouse and click on that particular position 
(2) Type in new data 
(3) Click "WRITE' if the user wants to write the new 

data back to target facsimile 
(4) Click "DONE” if all data has been examined 

Since the maximum digits which can be entered for 
TTI is 20 (HEX), which is 32 (decimal), the user should 
not overtype new data to the next field, which will be a 
counter of CSI; also, the same as CSI, RTI, and some 
other similar cases. 
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If the size of retrieved data is larger than the size of 30 
the display window, the window will offer a vertical 
scroll bar on the right margin of the window. Then the 
user can use the scroll bar to review all of the data. 

If the user needs to modify some data and rewrite 
back to target facsimile, then the application program 
will only rewrite those data which shows on the current 
window. 

After data has been retrieved successfully from the 
target facsimile, the user can check the target facsimile 
Bit Switch information on the “Bit Switch Display” 
window in FIG. 27. If the user needs to rewrite the 
information displayed on the screen, follow these steps: 
(1) Use mouse and click on that particular position. 
(2) Type in new data. 
(3) Click "WRITE' if the user wants to write the new 

data back to target facsimile. 
(4) Click "DONE” if all the data has been examined. 
What is claimed is: 
1. A remote facsimile diagnostic system comprising 

one or more facsimile apparatus, 
remote diagnostic means for remotely communicat 

ing with each of said facsimile apparatus including 
communication, 

adapter means for controlling communications with 
said facsimile apparatus, 

a telephone line connected between each of said fac 
simile apparatus and said remote diagnostic means, 
and 

remote control means for providing remote diagnos 
tics of each of said facsimile apparatus through said 
communication adapter means over said telephone 
line wherein said control means is a programmed 
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personal computer, including means for storing 
programmed control instructions for providing 
diagnostics to said facsimile apparatus. 

2. A system as in claim 1 wherein each of said facsim 
ile apparatus includes memory means for storing com 
munication histories, bit switches for controlling func 
tions and modes through said remote diagnostic means, 
and sensor status means. 

3. A system as in claim 2 wherein said remote control 
means includes means for retrieving the memory con 
tents of each of said facsimile memory means. 

4. A system as in claim 3 wherein said remote control 
means includes means for displaying the retrieved fac 
simile memory contents, including means for distin 
guishing the memory content values which are different 
from their respective default values. 

5. A system as in claim 4 wherein said remote control 
means includes means for repairing a defective one of 
said facsimile apparatus, including means for writing 
new memory content values to the defective facsimile 
memory means. 

6. A system as in claim 5 wherein said remote control 
means includes means for providing repair instructions 
to each of said facsimile apparatus. 

7. A remote diagnostic system for image reproducing 
apparatuses comprising 

at least one image reproducing apparatus 
means for controlling communications with each of said 
image reproducing apparatus, 

a transmission line connected between each of said 
image reproducing apparatus and said means for 
controlling communications 

remote diagnostic means for remotely communicating 
with each of said image reproducing apparatus 
through said means for controlling communication 
and over said transmission line, wherein said remote 
diagnostic means is a programmed computer, includ 
ing means for storing control instructions for provid 
ing diagnostics to said image reproducing apparatus. 

8. A system as in claim 7 wherein each of Said image 
reproducing apparatus includes memory means for storing 
use histories, bit switches for controlling functions and 
node through said remote diagnostic means, and sensor 
Statis 77teins. 

9. A system as in claim 8 wherein said remote diagnostic 
means includes means for retrieving the memory contents 
of said memory means of each of said image reproducing 
apparatus. 

10. A system as in claim 9 wherein said remote diagnos 
tic means includes means for displaying the retrieved mem 
ory contents of said image reproducing apparatus, includ 
ing means for distinguishing the memory content values 
which are different from their respective default values. 

II. A system as in claim 10 wherein said remote diagnos 
tic means includes means for repairing a defective one of 
said image reproducing apparatus, including means for 
writing new memory content values to said memory means 
of said defective image reproducing apparatus. 

I2. A system as in claim 7 wherein said remote diagnos 
tic means includes means for providing repair instructions 
to each of said image reproducing apparatus. 
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