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[57] ABSTRACT 

A method and an apparatus for direct and immediate 
updating of customer account information, handling 
inquiries, and initiating communications is disclosed. A 
mainframe computer (16) contains customer or poten-
tial customer account information such as customer 
name, customer telephone number, customer account 
code, customer order status, etc. Mainframe computer 
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(16) sends batches of customer account information to a 
system controller (11) via a data controller (15). System 
controller (11) directs trunk interface units (10a-10d) to 
dial the customer's telephone number and monitor the 
status of the outgoing calls. The trunk interface units 
(10a-10d) advise the system controller (11) when an 
outgoing call has been answered and, if an operator is 
available at an operator terminal (12a-12j), the system 
controller (11) directs a switch (13) to connect the an-
swered trunk (T1—T16) to the available operator termi-
nal and sends abbreviated customer account informa-
tion to the operator terminal. The operator terminal 
then requests the full customer account information 
from the mainframe computer (16) via the data control-
ler (15). The operator at the operator terminal 12 then 
conducts the necessary business with the customer and 
makes any desired changes in the customer account 
information in the mainframe computer (16). The 
changes are sent by the operator terminal (12), via the 
data controller (15), to the mainframe computer (16) for 
immediate updating and storage of the updated account 
information in the main database. The operator at the 
operator terminal (12) is relieved of the duties of obtain-
ing the telephone number, dialing telephone number, 
and waiting for the party to answer, and is therefore 
utilized more efficiently. Furthermore, the customer 
account information in mainframe computer (16) is 
continuously updated and made current so that the 
operator always has the most current customer account 
information. Also disclosed is a method and an appara-
tus for processing of incoming calls. Furthermore, a 
retrofit device is disclosed for use with existing systems. 
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School of Electrical and Computer Engineering

Presentation to Incredible Discovery
Who’s Calling?

This unexpected discovery put me and my 
company on an ever-expanding creative 

trajectory

Back in Wisconsin while testing new hardware and 
software, a telephone set began to ring; my 

oscilloscope, that was connected to the line, was 
displaying multiple modulated waveform bursts.

It was the dual-tone multi-frequency 
(DTMF) representation of the calling 

party’s telephone number !!
Granted US Patent# 4,797,911

Claims: 42-45
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START .} 
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71 

OPER. 
AVAILABLE 

NO 

YES 

1.SEND "OPERATOR AVAILABLE SIGNAL TO SYSTEM 
CONTROLLER (FIG.4, STEP 43) 
2.ACCEPT NAME, ACCOUNT*, TEL. #, AND/OR DATABASE INDEX # 
INFORMATION FROM SYSTEM CONTROLLER ( FIG.4, STEP 45) 
3.DISPLAY ABOVE INFORMATION ON SCREEN 

SEND ABOVE INFORMATION TO MAINFRAME 

76 

1.ACCEPT FULL CUSTOMER ACCOUNT INFORMATION FROM MAINFRAME. 
2.OVERLAY/DISPLAY FIRST PAGE OF FULL CUSTOMER ACCOUNT 
INFORMATION ON SCREEN 

72 _} 
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74 

1.ACCEPT KEYBOARD ENTRIES FROM OPERATOR 
2.DISPLAY ENTRY RESULTS ON SCREEN 
3.SEND ENTRIES TO SYSTEM CONTROLLER( FIG.4 STEP 48) 
4.SEND ENTRIES TO MAINFRAME FOR IMMEDIATE 
UPDATING OF CUSTOMER ACCOUNT INFORMATION 

78 

RELEASE 
NO 

YES 

1.SEND RELEASE SIGNAL TO SYSTEM CONTROLLER (FIG.4, STEP 47) 
2.SEND RELEASE SIGNAL TO MAINFRAME 

FIG.7 
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CUSTOMER ACCOUNT ONLINE SERVICING 
SYSTEM 

TECHNICAL FIELD 5 

The present invention relates to customer account 
servicing systems and particularly provides a method 
and apparatus for placing outgoing calls, routing incom-
ing calls, and online servicing of customer accounts. 

BACKGROUND OF THE INVENTION 

Many businesses, especially those with large numbers 
of customer accounts, periodically contact the cus-
tomer by telephone to obtain updated account informa-
tion, remind the customer of a past due account, collect 
on delinquent accounts, or conduct other business. 
Also, some businesses are based primarily or exclusively 
upon sales conducted via telephone, either in response 
to a previously mailed catalog or advertisement or from 
direct solicitation by calling the customer. In such busi-
nesses the customer account information is typically 
stored in a mainframe computer and a copy of the cus-
tomer account information is placed upon a storage 
medium such as a disk or a tape. This copy is then in-
stalled in another computer for access by operators 
(customer account, sales or service representatives). In 
some installations the operator sees a telephone number 
upon the screen and the number is either manually di-
aled by the operator or dialed by the operator's terminal 
in response to one or more keystroke inputs by the 30 
operator. The operator must then wait to determine if 
the call is answered, the called number is busy, is out of 
service or has been changed, or that there is no answer. 
Therefore, for each call placed, there may be an elapsed 
time of one to two minutes wherein the operator is 35 
looking at the screen, dialing the number or causing the 
number to be dialed, and waiting for a response from 
the called number. Therefore, there is need for a 
method and an apparatus which automatically dials the 
call without operator intervention or control and only 40 
connects the operator and displays the customer ac-
count record, which is resident in the mainframe, if the 
call is answered, thereby allowing the operator's time to 
be more effectively used. 

In businesses which rely primarily or exclusively 45 
upon calls from the customer, an operator must answer 
the call, determine whether the customer desires to 
place an order, check on the status of an order or obtain 
account information. The operator must then obtain the 
account number from the customer, key in the account 50 
number of the terminal, and wait for the customer ac-
count information to appear on the screen before any 
business can be transacted. In this case, for each incom-
ing call, there may be several minutes of time wherein 
the operator is nonproductive or minimally productive, 55 
or if all operators are busy, the calling party hears a 
busy signal or hears repeated ringing but no answer. 
Therefore, there is a need for a method and an apparatus 
for obtaining preliminary customer account information 
from the customer or automatically determining the 60 
calling party's telephone number and account informa-
tion prior to the call being serviced by an operator. 

Typically, the customer account information for busi-
ness transacted is entered on the previously made copy 
or retained in a separate file. Therefore, at the end of the 65 
day or business session, the changes made in the copy 
must be incorporated into and consolidated with the 
customer account information in the mainframe system. 
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2 
If several calls are made and/or received regarding the 
same customer account during the period of a single day 
then the account information the operator sees at any 
time may be incorrect since the account information 
provided to the operator's terminal may be the informa-
tion resident within the system controller, which has 
not yet been updated. In this event the operator must, if 
possible, call up the files containing information on 
changes made to this account before any business can be 
correctly transacted. Again, valuable operator time is 
wasted in obtaining the most current copy of the cus-
tomer's account information from the mainframe or 
system controller, and then updating the most current 
file containing the changes to the customer account. 
Therefore, there is a need for a method and an apparatus 
for online or real time updating of the customer account 
information in the mainframe so that the operator will 
have immediate access to the current customer account 
information without having to search between the 
mainframe file and the changes file, and for maintaining 
a copy of any changes made to the customer account 
information and the status of each call so that, in the 
event of a problem, the call results and any changes can 
be traced or duplicated. 

SUMMARY OF THE INVENTION 

The present invention provides a method and appara-
tus for relieving the operator of the duty of causing the 
number to be dialed and waiting for an answer, relieves 
the operator of the duty of obtaining preliminary cus-
tomer account information, and provides for online, 
direct updating of the customer account information in 
the mainframe, thereby eliminating the need for consoli-
dation of changes into the customer account file and 
thereby providing the operator with the most current 
information on the customer account. 

More particularly described, the present invention 
provides an apparatus which automatically dials the 
telephone number of a customer or potential customer, 
ascertains whether the called number is busy, ringing, 
no answer, out of service, changed or answered, and, if 
the call is answered, routes the call to the next available 
operator and, automatically, obtains the current cus-
tomer account information from the mainframe and 
displays, at the operators terminal, the current customer 
account information. 

Also more particularly described, the present inven-
tion provides an apparatus which automatically answers 
incoming calls, queries the customer as to the nature of 
his call, obtains preliminary information, such as the 
customer account code and/or the reason for the call 
from the caller, obtains the current customer account 
information from the mainframe, routes the incoming 
call to the next available operator, and provides, at the 
operator's terminal, the customer account information 
and the nature of the query. 

Also more particularly described, the present inven-
tion provides an apparatus which automatically answers 
incoming calls, obtains the calling party's telephone 
number from the telephone company central office 
equipment, retrieves, from the mainframe, the current 
customer account information corresponding to the 
calling party's telephone number, routes the call to the 
next available operator, and provides, at the operator's 
terminal, the current customer account information 
retrieved from the mainframe. 
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25 
of said data on said selected said customer account 
to said data terminal; and 

said trunk interface unit for receiving said extracted 
customer telephone number, providing said ex-
tracted customer telephone number to said dialing 5 
means, causing said dialing means to place said 
extracted customer telephone number on said 
trunk, receiving said decoded response, activating 
said message player means, receiving said status 
from said call progress monitoring means, and 10 
proving a combined ring detect status and call 
progress status as said status to said system control-
ler. 

39. The apparatus of claim 29 wherein said control 
means causes said information storage system to pro- 15 
vide a complete record of said data on said selected 
customer account to said data terminal. 

40. The apparatus of claim 29 wherein said control 
means comprises: 

a data controller, 20 
a system controller; and 
a trunk interface unit; 
said data controller for receiving said data on said 

customer accounts and providing said data to said 
system controller and to said data terminal; 25 

said system controller for receiving said data from 
said data controller, extracting said customer tele-
phone number, sending said extracted customer 
telephone number to said trunk interface unit, mon-
itoring said status of said trunk via said trunk inter- 30 
face unit, controlling said trunk switching means, 
and providing at least said predetermined portion 
of said data on said selected said customer account 
to said data terminal; and 

said trunk interface unit for receiving said extracted 35 
customer telephone number, providing said ex-
tracted customer telephone number to said dialing 
means, causing said dialing means to place said 
extracted customer telephone number on said 
trunk, receiving said status from said call progress 40 
monitoring means, and providing said status to said 
system controller. 

41. The apparatus of claim 37 wherein at least one 
said predetermined message prompts said called party 
to provide a response using a predetermined group of 45 
voice words. 

42. Apparatus for online updating of data on cus-
tomer accounts contained in an information storage 
system, comprising: 

an operator terminal comprising a data terminal and 50 
an audio communications means; 

trunk switching means for selectively connecting a 
telephone trunk to said audio communications 
means; 

incoming call detection means for providing a ring 55 
detect signal when an incoming call occurs on said 
telephone trunk; 

automatic number identification (ANI) decoder 
means responsive to predetermined signals on said 
telephone trunk for providing a calling party tele- 60 
phone number; 

control means responsive to said ring detect signal for 
causing said trunk switching means to connect said 
telephone trunk to said audio communications 
means, and responsive to said calling party tele- 65 
phone number for causing said information storage 
system to provide to said data terminal said data on 
a selected said customer account which has a said 
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customer telephone number corresponding to said 
calling party telephone number; 

whereby said data terminal provides data entries 
made at said data terminal to said information stor-
age system; and 

said information storage system updates said data for 
said selected said customer account by incorporat-
ing said data entries into said data for said customer 
account. 

43. The apparatus of claim 42 wherein said informa-
tion storage system provides said data directly to said 
data terminal. 

44. The apparatus of claim 42 wherein said informa-
tion storage system provides said data to said data ter-
minal by way of said control means. 

45. The apparatus of claim 42 and further comprising: 
a plurality of said operator terminals; 
a plurality of said incoming call detection means, 

each of said incoming call detection means for 
providing a said ring detect signal when a said 
incoming call occurs on a predetermined trunk of a 
plurality of telephone trunks; and 

a plurality of said ANI decoder means, each of said 
ANI decoder means being responsive to said pre-
determined signals on a predetermined said trunk 
for providing a said calling party telephone num-
ber, 

wherein said trunk switching means selectively con-
nects selected ones of said telephone trunks to se-
lected ones of said audio communications means; 
and 

wherein said control means monitors each of said 
operator terminals to determine whether each said 
operator terminal is available or not available and, 
when a said incoming call occurs on one of said 
telephone trunks, said control means receives said 
calling party telephone number from said ANI 
decoder means for said one of said trunks, provides 
said calling party telephone number to said data 
terminal of an available said operator terminal and 
to said information storage system, causes said 
information storage system to provide to said data 
terminal said data on a said customer account 
which has a said customer telephone number corre-
sponding to said calling party telephone number, 
and causes said trunk switching means to connect 
said one of said trunks to a said audio communica-
tions means of said available said operator terminal. 

46. The apparatus of claim 45 and further comprising: 
message player means for placing a message on a 

selected one of said telephone trunks; 
wherein, when an incoming call occurs on one of said 

telephone trunks and a said operator terminal is not 
available, said control means causes said message 
player means to place said message on said tele-
phone trunk having said incoming call. 

47. The apparatus of claim 46 wherein said message 
player means comprises: 

a plurality of message playing devices, each of said 
devices being for placing a said message on a pre-
determined one of said telephone trunks. 

48. The apparatus of claim 42 and further comprising: 
message player means for placing a predetermined 

message on said telephone trunk for prompting a 
calling party to provide a response; and 

decoder means responsive to signals placed on said 
telephone trunk by said calling party for providing 
a decoded response; 
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