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(57) ABSTRACT 

A telephony system has a Data Network Telephony (DNT)- 
capable telephone apparatus at a first location having a port 
adapted to connect to a data network capable of transmitting 
DNT telephony calls, and a computerized telephony bridge 
remote from the first host location. The computerized bridge 
has a trunk-line port and associated circuitry for receiving 
and placing Connection Oriented/Switched Telephony 
(COST) telephone calls on a COST network; a data network 
port and associated circuitry for receiving and placing Data 
Network Telephony (DNT) calls on the data network; con 
version circuitry for converting data dynamically between 
DNT and COST telephone calls; and control routines 
adapted to receive a first call from one of the COST and 
DNT networks, to place a call associated with the received 
call on the network other than the network on which the call 
is received, and to dynamically convert data between the 
asSociated calls. The computerized telephony bridge is con 
nected to the DNT interface at a first location by the data 
network capable of transmitting DNT telephony calls. COST 
calls placed to a number associated with the call center go 
to the bridge, where an equivalent IP number is used to place 
a DNT call to the call center. The conversion circuitry then 
dynamically translates data between the calls in both direc 
tions effectively connecting perSons placing COST calls 
with telephones having only DNT phone capability. Appa 
ratus and methods for agents at Such locations to place calls 
to persons connected to a POTS network are taught as well. 
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NETWORK TELEPHONY INTERFACE SYSTEMS 
BETWEEN DATA NETWORK TELEPHONY AND 

PLAIN OLD TELEPHONE SERVICE 

FIELD OF THE INVENTION 

0001. The present invention is in the field of telephony 
communication and pertains more particularly to methods 
and apparatus for Seamless interfacing and integration of 
telephony on different networks. 

BACKGROUND OF THE INVENTION 

0002. In the field of telephony communication, there 
have been many in technology over the years that have 
contributed to more efficient use of telephone communica 
tion within hosted call-center environments. Most of these 
improvements involve integrating the telephones and 
Switching Systems in Such call centers with computer hard 
ware and Software adapted for, among other things, better 
routing of telephone calls, faster delivery of telephone calls 
and asSociated information, and improved Service with 
regards to client Satisfaction. Such computer-enhanced tele 
phony is known in the art as computer-telephony integration 
(CTI). 
0.003 Generally speaking, CTI implementations of vari 
ous design and purpose are implemented both within indi 
vidual call-centers and, in Some cases, at the telephone 
network level. For example, processors running CTI Soft 
ware applications may be linked to telephone Switches, 
Service control points (SCP), and network entry points 
within a public or private telephone network. At the call 
center level, CTI-enhanced processors, data Servers, trans 
action Servers, and the like, are linked to telephone Switches 
and, in Some cases, to Similar CTI hardware at the network 
level, often by a dedicated digital link. CTI and other 
hardware within a call-center is commonly referred to as 
customer premises equipment (CPE). It is the CTI processor 
and application Software is Such centers that provides com 
puter enhancement to a call center. 
0004. In a CTI-enhanced call center, telephones at agent 
Stations are connected to a central telephony Switching 
apparatus, Such as an automatic call distributor (ACD) 
switch or a private branch exchange (PBX). The agent 
Stations may also be equipped with computer terminals. Such 
as personal computer/video display unit's (PC/VDU’s) so 
that agents manning Such Stations may have access to Stored 
data as well as being linked to incoming callers by telephone 
equipment. Such stations may be interconnected through the 
PC/VDUs by a local area network (LAN). One or more data 
or transaction Servers may also be connected to the LAN that 
interconnects agent Stations. The LAN is, in turn, connected 
to the CTI processor, which is connected to the call switch 
ing apparatus of the call center. 
0005. When a call arrives at a call center, whether or not 
the call has been pre-processed at an SCP, typically at least 
the telephone number of the calling line is made available to 
the receiving Switch at the call center by the network 
provider. This service is available by most networks as 
caller-ID information in one of Several formats Such as 
Automatic Number Identification (ANI). If the call center is 
computer-enhanced (CTI) the phone number of the calling 
party may be used to access additional information from a 
customer information System (CIS) database at a server on 
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the network that connects the agent WorkStations. In this 
manner information pertinent to a call may be provided to an 
agent, often as a Screen pop. 
0006 Proprietorship of CTI equipment both at individual 
call-centers and within a telephone network can vary widely. 
For example, a phone company may provide and lease CTI 
equipment to a Service organization hosting a number of 
call-centers. A telecommunications company may provide 
and lease CTI equipment and capability to an organization 
hosting call centers. In many cases, a Service organization 
(call center host) may obtain and implement it's own CTI 
capability and So on. 

0007. In recent years, advances in computer technology, 
telephony equipment, and infrastructure have provided 
many opportunities for improving telephone Service in pub 
licly-Switched and private telephone intelligent networkS. 
Similarly, development of a separate information and data 
network known as the Internet, together with advances in 
computer hardware and Software have led to a new multi 
media telephone System known in the art by Several names. 
In this new Systemology, telephone calls are simulated by 
multi-media computer equipment, and data, Such as audio 
data, is transmitted over data networks as data packets. In 
this application the broad term used to describe Such com 
puter-simulated telephony is Data-Network Telephony 
(DTN). 
0008 For purposes of nomenclature and definition, the 
inventors wish to distinguish clearly between what might be 
called conventional telephony, which is the telephone Ser 
Vice enjoyed by nearly all citizens through local telephone 
companies and Several long-distance telephone network 
providers, and what has been described herein as computer 
Simulated telephony or data-network telephony. The con 
ventional System is familiar to nearly all, and is often 
referred to in the art as Plain Old Telephony Service (POTS). 
This designation is more Strictly applied in the language of 
the art, however, to analog-only Systems, and might be 
confusing to many if used in the context of this specification. 
The computer-simulated, or DNT systems are familiar to 
those who use and understand computer Systems. Perhaps 
the best example of DNT is telephone service provided over 
the Internet, which will be referred to herein as Internet 
Protocol Network Telephony (IPNT), by far the most exten 
Sive, but still a Subset of DNT 

0009 Both systems use signals transmitted over network 
links. In fact, connection to data networks for DNT Such as 
IPNT is typically accomplished over local telephone lines, 
used to reach such as an Internet Service Provider (ISP). The 
definitive difference is that the older, more conventional 
telephony may be considered to be connection-oriented, 
Switched telephony. In these Systems, calls are placed and 
connected (Switched) to occupy a specific, dedicated path, 
and the connection path is maintained over the time of the 
call. Bandwidth is thus assured. Other calls and data do not 
share a connected channel path in Such a dedicated connec 
tion System, except in the instance of conferenced calls, 
wherein the conferenced calls are still dedicated to the 
established path. In a typical DNT system, on the other hand, 
the System is not dedicated connection oriented. That is, 
data, including audio data, is prepared, Sent, and received as 
data packets. The data packets share network links, and may 
travel by varied and variable paths. There is thus no gener 
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ally dedicated bandwidth, unless Special Systems, Such as 
RSVP Systems known in the art, are used for guaranteeing 
bandwidth during a call. For these reasons, the dedicated 
connection, Switched systems (non-DNT) are referred to in 
this specification as COST Systems, meaning Connection 
Oriented/Switched Telephony. 
0.010 Under ideal operating circumstances a DNT net 
work, Such as the Internet, has all of the audio quality of 
conventional public and private COST networks, and many 
advantages accruing from the aspect of direct computer-to 
computer linking. DNT Systems are also typically imple 
mented with equipment less extensive and expensive than 
those necessary for COST systems. However, DNT calls 
must share the bandwidth available on the network in which 
they are traveling. As a result, real-time Voice communica 
tion may at times Suffer dropout and delay. This is at least 
partially due to packet loSS experienced during periods of 
less than needed bandwidth which may prevail under certain 
conditions Such as congestion during peak periods of use, 
and So on. 

0.011 Recent improvements to available technologies 
asSociated with the transmission and reception of data 
packets during real-time DNT communication have made it 
possible to successfully add DNT, principally IPNT capa 
bilities to existing CTI call centers. Such improvements, as 
described herein and known to the inventor, include methods 
for guaranteeing and Verifying available bandwidth or qual 
ity of Service (QoS) for a transaction, improved mechanisms 
for organizing, coding, compressing, and carrying data more 
efficiently using less bandwidth, and methods and apparatus 
for intelligently replacing lost data via using Voice Supple 
mentation methods and enhanced buffering capabilities. 
0012. In typical call centers, DNT is accomplished by 
Internet connection and IPNT calls. For this reason, IPNT 
and the Internet will be used almost exclusively in examples 
to follow. It should be understood, however, that this usage 
is exemplary, and not limiting. 
0013 In systems known to the inventors, incoming IPNT 
calls are processed and routed within an IPNT-capable 
call-center in much the same way as COST calls are routed 
in a CTI-enhanced center, using Similar or identical routing 
rules, waiting queues, and So on, aside from the fact that 
there are two separate networks involved. Call centers 
having both CTI and IPNT capability utilize LAN-con 
nected agent-stations with each Station having a telephony 
Switch-connected headset or phone, and a PC connected, in 
most cases via LAN, to the network carrying the IPNT calls. 
Therefore, in most cases, IPNT calls are routed to the agent's 
PC while conventional telephony calls are routed to the 
agent's conventional telephone or headset. Typically Sepa 
rate lines and equipment must be implemented for each type 
of call weather COST or IPNT. 

0.014. Due in part to added costs associated with addi 
tional equipment, lines, and data ports that are needed to add 
IPNT capability to a CTI-enhanced call-center, companies 
are currently experimenting with various forms of integra 
tion between the older COST system and the newer IPNT 
System. For example, by enhancing data Servers, interactive 
voice response units (IVRs), agent-connecting networks, 
and So on, with the capability of understanding Internet 
protocol, data arriving from either network may be inte 
grated requiring leSS equipment and lines to facilitate pro 
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cessing, Storage, and transfer of data. However, telephony 
trunks and IPNT network lines representing the separate 
networks involved Still provide for Significant costs and 
maintenance. 

0015. In some current art implementations, incoming 
data from the COST network and the Internet is caused to 
run side by side from the network level to a call center over 
a telephone connection (T1/E1) acting as a telephone-data 
bridge, wherein a certain channels are reserved for COST 
connection, and this portion is dedicated as is necessary in 
COST protocol (connection oriented), and the remainder is 
used for DNTSuch as IPNT calls, and for perhaps other data 
transmission. Such a Service is described in more detail 
below as prior art, and is generally offered by a local phone 
company. This Service eliminates the requirement for leasing 
numerous telephony trunks and data-network connections. 
Routing and other equipment, however, must be imple 
mented at both the call-center level and network level 
Significantly reducing any realized cost Savings. 
0016 A significant disadvantage of Such a bridge, having 
dedicated equipment on each end, is the dedicated nature of 
individual channels over the bridging link. Efficient use of 
bandwidth cannot be assured during variable traffic condi 
tions that may prevail at certain times. For example, dedi 
cated channels assigned to IPNT traffic would not be utilized 
if there were not enough traffic to facilitate their use. 
Similarly, if there was more COST traffic than the allotted 
number of COST channels could carry, no additional chan 
nels could be made available. 

0017. In a yet more advanced system, also described in 
more detail below as prior art, and known in Some call 
centers, a central Switch within the call center is enhanced 
with IP conversion capability and can communicate Via 
LAN to connected IP phone-sets and PC's eliminating the 
need for regular telephone wiring within a call center. 
However, the service is still delivered via a telephone-data 
bridge as described above. Therefore, additional require 
ments for equipment and inefficiency regarding use of 
bandwidth are still factors. 

0018 What is clearly needed is a method and apparatus 
whereby COST calls may be seamlessly converted to DNT, 
Such as IPNT calls at the network level and routed to a call 
center as IPNT calls. Also other types of DNT calls maybe 
similarly converted into IPNT calls. Such a method and 
apparatus would eliminate the need for conventional tele 
phone-Switching equipment and routers as well as multiple 
types of networks and 1 wiring Sets in a call center, and 
allow full-service call centers to be implemented and oper 
ated wholly without COST equipment, and at a significant 
cost reduction both for equipment and operation. 

SUMMARY OF THE INVENTION 

0019. In a preferred embodiment of the present invention 
a telephony System is provided, comprising a telephone 
apparatus at a first location having a Data Network Tele 
phony (DNT) interface with a port adapted to connect to a 
data network capable of transmitting DNT telephony calls; 
and a computerized telephony bridge remote from the first 
location. The computerized bridge includes a trunk-line port 
and associated circuitry for receiving and placing Connec 
tion-Oriented/Switched Telephony (COST) telephone calls 
on a COST network, a data network port and associated 
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circuitry for receiving and placing Data Network Telephony 
(DNT) calls on the data network; conversion circuitry for 
converting data dynamically between DNT and COST tele 
phone calls, and control routines adapted to receive a first 
call from one of the COST and DNT networks, to place a call 
asSociated with the received call on the network other than 
the network on which the call is received, and to dynami 
cally convert data between the associated calls. The com 
puterized telephony bridge is connected to the DNT inter 
face at at least one agent Station at the first host location by 
the data network capable of transmitting DNT telephony 
calls. 

0020. In some embodiments the data network is the 
Internet, and the DNT calls are Internet Protocol Network 
Telephony (IPNT) calls. In other embodiments the DNT 
network may be of another Sort, Such as a company inranet. 
0021. In some embodiments the DNT interface is a 
DNT-telephony-capable telephone. In others the interface 
may be a multi-media personal computer (PC). 
0022. In various embodiments the bridge further com 
prises a digitally-stored look-up table relating COST tele 
phone numbers to IP addresses. In these embodiments the 
control routines are adapted to retrieve Specific data from an 
incoming call, either COST or DNT, and to use the retrieved 
data to access the look-up table to determine an associated 
COST telephone number or IP address, and to use the 
associated COST telephone number or IP address to place a 
call associated with the incoming call. The Specific data 
from the incoming call may be coded in a portion of an IP 
address associated with the incoming call. Alternatively, the 
code routines are adapted to receive a DNT call from a caller 
at one of the agent Stations, and to negotiate with the caller 
to ascertain a COST telephone number to use to place a 
COST call associated with the incoming DNT call. Nego 
tiation can be by an IVR unit. 
0023. A major use of such systems is in conjunction with 
call centers. In these Systems the telephone apparatus is 
located at a call center host location having multiple agent 
Stations, individual ones of the agent Stations equipped with 
one or more of the telephony apparatus. There may be two 
or more agent Stations and further a computerized DNT 
router at the first host location, the router connected to the 
data telephony network and the one or more DNT interfaces 
at the agent Stations connected to the router, wherein the 
router is adapted to receive DNT calls from the computer 
ized telephony bridge and to route the calls to individual 
agent Stations based on pre-stored routing rules. In this 
example, the look-up table associates a COST telephone 
number with an IP address of the router, enabling callers on 
a COST network to access the DNT call center with a COST 
telephone number, which may be a no-charge-to-calling 
party number. Also there may be additional host locations, 
each having two or more agent Stations, a computerized 
DNT router at each agent station connected to the DNT 
network and to the DNT interfaces at the agent stations, 
wherein each router has a separate IP address and each router 
is adapted to receive DNT calls from the computerized 
telephony bridge and to route the calls to individual agent 
Stations at the agent Stations connected to the router at each 
host location based on pre-stored routing rules, which may 
be different at different host locations. 

0024. In another aspect a method for practicing the 
invention is provided, comprising steps of (a) forming a call 
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center of one or more agent Stations at a first host location, 
each agent station having a Data Network Telephony (DNT) 
interface having a port adapted to connect to a data network 
capable of transmitting DNT telephony calls, and each DNT 
interface having an IP address; (b) connecting a data net 
work telephony (DNT) network to the DNT interface at the 
one or more agent Stations; (c) connecting, remote from the 
first host location, a computerized bridge unit to the DNT 
network by a data network port and associated circuitry for 
receiving and placing Data Network Telephony (DNT) calls 
on the data network, the bridge unit having a trunk-line port 
and associated circuitry for receiving and placing Connec 
tion Oriented/Switched Telephony (COST) telephone calls 
on a COST network, conversion circuitry for converting data 
dynamically between DNT and COST telephone calls, and 
control routines adapted to receive a first call from one of the 
COST and DNT networks, to place a call associated with the 
received call on the network other than the network on 
which the call is received, and to dynamically convert data 
between the associated calls; (d) receiving a COST call at 
the bridge unit placed by a caller on the POTS network using 
a COST number; (e) associating the COST call with the IP 
address of the DNT interface at one of the one or more agent 
stations at the first host location; (f) placing a DNT call to 
the IP address; and (g) dynamically converting data at the 
bridge between the COST call and the associated DNT call, 
thereby effectively connecting the COST caller with an 
agent at the agent Station. 
0025. In another aspect a method is provided for imple 
menting a data network telephony (DNT) call center having 
ability for agents at the call center to place calls to COST 
network telephones, comprising steps of (a) forming a call 
center of one or more agent Stations at a first host location, 
each agent station having a Data Network Telephony (DNT) 
interface having a port adapted to connect to a data network 
capable of transmitting DNT telephony calls, and each DNT 
interface having an IP address; (b) connecting a data net 
work telephony (DNT) network to the DNT interface at the 
one or more agent Stations; (c) connecting, remote from the 
first host location, a computerized bridge unit to the DNT 
network by a data network port and associated circuitry for 
receiving and placing Data Network Telephony (DNT) calls 
on the data network, the bridge unit having a trunk-line port 
and associated circuitry for receiving and placing Connec 
tion Oriented/Switched Telephony (COST) telephone calls 
on a COST network, conversion circuitry for converting data 
dynamically between DNT and COST telephone calls, and 
control routines adapted to receive a first call from one of the 
COST and DNT networks, to place a call associated with the 
received call on the network other than the network on 
which the call is received, and to dynamically convert data 
between the associated calls; (d) receiving a DNT call at the 
bridge unit placed by a caller at an agent Station at the first 
host location; (e) associating the DNT call with a COST 
telephone number, (f) placing a POTS call to the COST 
telephone number; and (g) dynamically converting data at 
the bridge between the DNT call and the associated COST 
call, thereby effectively connecting the DNT caller with a 
person at a telephone connected to the COST network. 
0026. A major advantage of systems of the present inven 
tion is that expensive and complicated equipment at cus 
tomer premises can be avoided, and the wider bandwidth 
advantages of DNT-type calls are accrued to more customers 
of telephone Service providers. 
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BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

0.027 FIG. 1 is a system diagram of a prior art call center 
and network connections, wherein the call center is capable 
of both COST and DNT call handling. 
0028 FIG. 2 is a system diagram of a prior art call center 
having a dedicated bridge connection for both DNT and 
COST calls 

0029 FIG. 3 is a system diagram of another call center 
with a dedicated bridge connection as in FIG. 2, comprising 
an IP telephony Switch in the call center. 
0030 FIG. 4 is a system diagram of a DNT call center 
and connections to network level, including a unique bridge 
unit, in an embodiment of the present invention. 
0.031 FIG. 5 is a system diagram of the unique call 
center system and connections of FIG. 4, further showing 
CTI enhancement. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0.032 FIG. 1 is a system diagram of a prior art call center 
and network connections, wherein the call center is capable 
of both COST and IPNT call handling. In FIG. 1 telecom 
munications network 11 comprises a publicly-Switched tele 
phone network (PSTN) 13, the Internet network 15, and a 
call center 17. PSTN network 13 may be a private network 
rather than a public network, and Internet 15 may be another 
public or a private data network as are known in the art. 
0033. In this basic prior art example, call center 17 is 
equipped to handle both COST calls and IPNT calls. Both 
COST calls and IPNT calls are delivered to call-center 17 by 
Separate network connections. For example, a telephony 
Switch 19 in the PSTN may receive incoming telephone calls 
and rout them over a COST network connection 23 to a 
central Switching apparatus 27 located within call center 17. 
IPNT calls via Internet 15 are routed via a data router 21 
over a data-network connection 25 to an IPNT router 29 
within call center 17. In this example, network switch 19 is 
meant to represent a wide variety of processing and Switch 
ing equipment in a PSTN, and router 21 is exemplary of 
many routers and IP switches in the Internet, as known in the 
art. 

0034 Call center 17 further comprises four agent stations 
31, 33, 35, and 37. Each of these agent stations, such as 
agent Station 31, for example, comprises an agent's tele 
phone 47 for COST telephone communication and an 
agent's PC/VDU 39 for IPNT communication and additional 
data processing and viewing. Agent's telephones 49, 51, and 
53 along with agent's PC/VDU 41, 43, and 45 are in similar 
arrangement in agent Stations 33, 35, and 37 respectively. 
Agent's telephones, Such as agent's telephone 49, are con 
nected to COST switching apparatus 27 via telephone wiring 
56. 

0035) A LAN 55 connects agent's PC/VDU’s to one 
another and to a CPE IPNT router 29. A customer-informa 
tion-service (CIS) server 57 is connected to LAN 55 and 
provides additional Stored information about callers to each 
LAN-connected agent. Router 29 routes incoming IPNT 
calls to agent's PC/VDU’s that are also LAN connected as 
previously described. A data network connection 25 con 
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nects data router 29 to data router 21 located in Internet 15. 
Specific Internet acceSS and connectivity is not shown, as 
Such is well known in the art, and may be accomplished in 
any one of Several ways. The Salient feature to be empha 
sized in this prior art example is that Separate connections 
and equipment are necessary and implemented to be able to 
handle both COST and IPNT calls at the call center. 

0036) Each agent's PC/VDU, such as PC/VDU 45 has a 
connection via LAN 55 and data network connection 25 to 
Internet 15 while the assigned agent is logged on to the 
System, however, this is not specifically required but rather 
preferred, so that incoming IPNT calls may be routed 
efficiently. Dial-up connecting rather than a continuous 
connection to Internet 15 may Sometimes be employed. 
0037. An agent operating at an agent Station Such as agent 
station 33 may have COST calls arriving on agent's tele 
phone 49 while IPNT calls are arriving on agent's PC/VDU 
41. In this particular example lack of a connection between 
router 29 and Switching apparatus 27 creates a cumberSome 
Situation, requiring agents to distribute there time as best 
they can between the two types of calls. Thus, agent time is 
not utilized to maximum efficiency with respect to the total 
incoming calls possible from both networkS. 
0038 FIG. 2 is a system diagram of a prior art call center 
having a dedicated bridge connection for both IPNT and 
COST calls. Telecommunications network 59 comprises 
PSTN 13, Internet 15, and a call center 67. This prior art 
example is similar in architecture to the prior art example of 
FIG. 1 with an exception in how IPNT and COST calls are 
delivered to call center 67. Therefore, many of the same 
elements present in FIG. 1 are shown again in this example, 
Such as telephony Switching apparatus 27, agent Stations31 
37, LAN connectivity, and so on. 
0039 Referring again to FIG. 2, a known network data 
bridging technique and apparatus is provided, most typically 
by a local phone company, wherein COST calls and IPNT 
calls may be routed Side by Side over one trunk to call center 
67. This bridge comprises a first telephone-data modem 61, 
a Suitable trunk connection Such as a T1 or E1 trunk 65 as 
is known in the art, and a Second telephone-data modem 63. 
Telephone-data modem 61 resides at the public-network 
level, typically with a local telephone company's equipment, 
but could also be in the PSTN cloud or even the Internet 
cloud. Telephone-data modem 61 is connected to the PSTN 
by exemplary COST telephony switch 19 via COST con 
nection 23 and to exemplary data router 21 in Internet 15 via 
data network connection 25. Calls for call center 67 origi 
nating from the PSTN and from Internet 15 are transmitted 
to telephone-data modem 61. Arriving calls are then routed 
over dedicated channels within trunk 65 to telephony-data 
modem 63 at call center 67. For example, a certain number 
of channels within trunk 65 are dedicated to carrying COST 
calls while the remaining channels are dedicated to carrying 
IPNT calls and other data. This is not a dynamic, but a fixed 
allocation, wherein the portion dedicated to COST trans 
mission remains constant. 

0040 Calls that are received at telephone-data modem 63 
from trunk 65 are routed appropriately depending on type of 
call. For example, COST calls are routed to Switching 
apparatus 27, and IPNT calls are routed to data router 29. In 
both cases, further routing to agents is the same as described 
with reference to the prior art example of FIG. 1. 
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0041 Although the network-data bridging technique, as 
described above with reference to FIG. 2, requires only one 
connection (65) to provide both COST and IPNT service to 
call center 67, trunk 65 is partitioned and requires expensive 
hardware on both ends to provide and maintain Service. 
Further, agents face the same issues regarding handling 
Separate types of calls as was previously described with 
reference to the prior art example of FIG. 1. The dedicated 
bandwidth issue is still a problem because the allocation of 
bandwidth in trunk 65 is fixed, while call loading by type 
will vary. 

0.042 FIG. 3 is a system diagram of another system an art 
known to the inventors with a dedicated bridge connection 
as in FIG. 2, comprising an IP telephony Switch in the call 
center. Telecommunications network 73 comprises PSTN 
13, Internet 15, and call center 75. The architecture of 
telecommunications network 75 is similar to the architecture 
of the prior art example of FIG. 2 with at least two important 
differences. Firstly, call center 75 is enhanced with an 
Internet protocol (IP) central-telephony Switch 28 that has 
the ability to convert PSTN call data to IP format, and to 
distribute the calls as IPNT calls on LAN 7. This enables 
incoming PSTN calls to essentially be converted into IPNT 
calls So far as receiving agents are concerned. Secondly, 
instead of regular ACD type telephones Such as agent's 
telephone 49 of FIG. 2, each agent station 31, 33, 35, and 
37 is equipped with an IP-telephone, such as telephones 77, 
79, 81, and 83 respectively. Each IP-telephone such as 
IP-telephone 81, for example, is connected to LAN 77. LAN 
77 is enabled for IP data as well as other data that may be 
transmitted from time to time. 

0043. In this prior art example, the requirement for COST 
telephone wiring such as wiring 56 of FIGS. 1 and 2 is 
eliminated. Incoming COST calls arriving at telephone-data 
modem 63 are sent over connection 71 to IP-telephony 
switch 28. IP-telephony switch 28 converts COST calls to 
IPNT format before routing the calls to individual IP 
telephones over LAN 77. IPNT calls arriving from Internet 
15 at telephone-data modem 63 are routed over connection 
69 to data router 29 and on to agent's PC/VDU’s or agent's 
IP telephones in the same procedure as described with 
reference to the prior art example of FIG. 2. 

0044 An advantage of this embodiment is that agents 
may handle both COST-IPNT calls (COST calls converted 
to IPNT format in IP-telephony switch 28) and regular IPNT 
calls with either a LAN connected IP-telephone or a LAN 
connected PC/VDU. Agent time is better utilized. However, 
the hardware used to facilitate the network-data bridging 
technique as described with reference to the prior art 
example of FIG. 2 is not eliminated. Therefore, cost savings 
is still relatively limited. 

004.5 FIG. 4 is a system diagram of an IPNT call center 
and connections to network level, including a unique bridge 
unit, in an embodiment of the present invention. It is 
emphasized that the System shown and the description below 
of the System is exemplary only, and not limiting in the 
breadth of the present invention. The IPNT aspects of the 
call center could be implemenmited in a different, but still 
data network type protocol. Also the fact of a call center in 
the example is exemplary. The call center may be any DNT 
local or cuntomer-premises type System, Such as a telephone 
System at any company. 
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0046) In this embodiment of the invention COST calls, 
represented in PSTN network 13 by arrow 90, are converted 
to IPNT format at the network level before being routed to 
a call center, and IPNT calls may also be converted to COST 
calls. This unique and innovative capability would, in a 
preferred embodiment, be provided by a local telephone 
company as a Service to companies hosting IPNT call 
centers. The conversion, however, is not limited to the 
equipment of a local phone company. The conversion bridge 
may also be in the PSTN or other network, or in the Internet 
Space. Conversion also is not limited to two networks, 
although examples to follow show two networks for Sim 
plicity in description. Bridge units according to the inven 
tion may connect to, and operate between three, four, or 
more networkS. 

0047 Telecommunications network 85 comprises PSTN 
13, Internet 15, and an IPNT-enhanced call-center 89. 
According to a preferred embodiment of the present inven 
tion, a COST-IPNT computerized bridge 87 is provided as a 
universal bi-directional connection between PSTN 13 and 
Internet 15. For example, bridge 87 has the ability to convert 
COST calls to IPNT and IPNT calls to COST format, and 
also to receive and place calls of both types. 

0048. In an example, COST calls received on trunk 23 
may be associated with an IP address and routed through 
Internet 15 to a call center 89, or to any other IP address. In 
a preferred embodiment IP addresses are associated in a 
database either resident in the computerized bridge unit or 
accessible to the bridge. Companies having IP-only call 
centers may now advertise an 800 (or other no-charge-to 
calling-party) COST number, that can be matched via the 
database to an IP address of a first data-router Such as data 
router 29 within call center 89. Such a database may be 
relatively limited, Such as to clientele of a local telephone 
company providing the Service, or, in the opposite extreme, 
every COST number assigned in the world may be associ 
ated in Such a database with an IP address. 

0049. Now, a call center such as call center 87 may be 
implemented as an IPNT-only call center, eliminating much 
hardware, Software, and connectivity associated with prior 
art call centers. For example, because all incoming calls to 
call center 87 are now IPNT calls, expensive COST tele 
phony Switching apparatus normally found within call cen 
ters are no longer required. IPSwitching apparatus as shown 
in FIG. 3 is no longer required. COST telephony wiring 
such as wiring 56 of FIG. 2 is similarly eliminated. A range 
of other equipment and software associated with COST call 
centerS is also eliminated. Call center functions are Substi 
tuted with less expensive and easier managed IPNT coun 
terparts running appropriate Software applications. Expen 
Sive network cabling and hardware used in prior art bridging 
techniques as described with reference to FIGS. 2 and 3 
above is eliminated as well. As a result, companies offering 
the Service as well as companies hosting call centers realize 
Substantial cost reductions related to previously required 
architecture and infrastructure. 

0050 Referring again to FIG. 4, PSTN callers may dial 
an 800 number, as previously mentioned, that connects them 
to bridge 87. A matching IP address is retrieved, typically 
from a database, and the COST call is then converted to 
IPNT format and routed via the best route available through 
Internet 15. All quality assurance techniques Such as reserv 
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ing bandwidth, compression techniques, Special Servers, 
firewall applications, encryption, and So on, as known to the 
inventor may be applied. 

0051) All incoming calls to call center 89 are now IPNT 
calls and are received and routed via data router 29 to agents 
working at agent stations 31, 33, 35, and 37. IPNT calls 
originating from a caller at a COST number are handled in 
the same way as IPNT calls originating from Internet 15. 
Thus, a Seamless integration is achieved. 
0.052 This innovative system and apparatus also works in 
reverse as follows: An IPNT call may be initiated by an 
agent within call center 89, perhaps as a call back to a COST 
caller, and connection may be achieved in a variety of ways. 
In one embodiment, bridge 87 has voice response or soft 
ware code capability whereby an agent may offer a COST 
caller's phone number via Spoken voice, Software code, key 
stroke (if using PC/VDU), or touch tone (if using IP tele 
phone) enabling a lookup and Subsequent dialing of a COST 
caller's number. When the called party answers, conversa 
tion may ensue between the agent at call center 89 and the 
called party on a COST telephone connected anywhere to 
the PSTN network. Also, calls coming from the Internet 
cloud, represented by arrow 91, may be redirected over the 
bridge to a COST call center. 
0053. In an alternative embodiment, a COST telephone 
number may be encoded by an agent in call center 89 into 
an IP address of the bridge, and the bridge is adapted to 
extract that COST number from the IP address or other 
header in an incoming IP call from the call center. The coded 
portion of the IP address may also have just a key instead of 
the entire COST number, and the key may allow look-up in 
a stored table at the bridge to certain the COST number to 
which the call may be connected and translated. 
0054. In yet another alternative embodiment, customers 
may be given IP addresses if they do not already have one 
so that a general table listing PSTN numbers to IP address 
numbers may be created and kept both at call center 89 and 
at COST-IPNT bridge 87. In this instance, customers who do 
not own a computer would still have a registered IP address 
for matching purposes. An agent could Supply the IP address 
Via Voice or other methods as previously described. A 
database of COST numbers and IP address matches could be 
far reaching and could conceivably include anyone weather 
they have patronized a call center or not, or weather they 
own a computer or not. 

0055. In some embodiments of the present invention, 
data router 29 would not be required. This would be a case 
wherein the method and apparatus of the present invention 
is used with a very Small call-in location, perhaps operating 
only a few agent Stations or, perhaps, only one agent Station. 
COST-IPNT bridge 87 would route calls directly to the IP 
address of the agent's computer or IP. Further, routing may 
be accomplished via an agent’s PC/VDU if there is more 
than one, but a relatively few operating agents. 

0056. In still another embodiment, back-up IP addresses 
may be programmed into COST-IPNT bridge 87 so that 
when a COST caller dials a free-to-calling-party number, 
after conversion to IPNT format a first IP address may be 
replaced by a Second or back-up IP address if there is a long 
wait or if the first IP address is busy. In this case the 
converted call would be routed to the second choice IP 
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address, and So on. This could be particularly useful for 
Small business wherein only a few contacts are available and 
expense for a data router would be prohibitive. 
0057 FIG. 5 is a system diagram of the unique call 
center system and connections of FIG. 4, further showing 
CTI enhancement. In this embodiment Sophisticated routing 
rules known to the inventor may be initiated and executed 
via transaction-server control over certain hardware (i.e. 
switches and routers) established in both PSTN 13 and 
Internet 15. This particular embodiment would most likely 
be utilized by large organizations hosting many call-centers 
which may be spread over a large geographical region. 

0058 Referring again to FIG. 5, telecommunications 
center 91 comprises PSTN 13, Internet 15, COST-IPNT 
bridge 87 and an IPNT call-center 93. A service control point 
(SCP) 92 processes incoming COST calls represented by 
vector 90. A CTI processor 95 executing one or more CTI 
applications, and known as a T-Server (TS) is connected to 
router 29. TServer 95 is connected in the call center to router 
29, and monitors activity at router 29 and also exercises 
control at various levels over operation of router 29. That is, 
T-Server 95 may be informed of all incoming calls, exercise 
Sophisticated routing rules, and control router 29 in follow 
ing the routing rules. T-Server 95 is not limited to routing 
rules and algorithms, but may provide a considerable range 
of CTI functions. Router 91 can act as SCP for IPNT 
originated calls, and may route them to the IPNT call center, 
or via the bridge to the COST network. 

0059. In this embodiment a second T-Server 95 is inte 
grated with equipment at the network level, Such as with the 
SCP in PSTN 13. The T-Server at call center 93 and the 
T-Server at the network level are connected by a digital link 
94. Thus certain T-S routing and control routines (known to 
the inventor) can be executed at SCP92. CTI hardware such 
as additional processors, Stat-Servers, intelligent peripherals, 
and the like that may be present in PSTN 13 are not shown 
but may be assumed to be present in this particular embodi 
ment. 

0060. When a COST call arrives at SCP 92, information 
is typically obtained from the caller via IVR or other 
methods known in the art. This information may include call 
destination, purpose of the call, caller identity, etc. This 
information in Some embodiments may be transmitted to call 
center 93 via link 94 before delivery of the actual call. Based 
on the information obtained at SCP 92 and, perhaps addi 
tional data supplied by TS 95, the call is routed to a 
predetermined destination, in this case, COST-IPNT bridge 
87 over telephone network connection 23. In another 
embodiment, T-S 95 may cause an incoming COST call to 
be routed to another COST-IPNT bridge, or some other 
destination. 

0061. As described with reference to FIG.4, COST calls 
arriving at bridge 87 are routed through Internet 15 on 
data-network connection 25 as IPNT calls. The bridge serves 
as a dynamically translating interface. A data router 21 is 
shown connected to line 25 within Internet 15 and is used as 
a first destination of COST-IPNT bridge 87. 
0062. In some embodiments T-S 95 at the call center may 
also interact with router 21, exemplary of routers and IP 
Switches in the Internet, via connection 26. There may also 
be instances of T-Servers 95 as shown associated with 
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Internet routers and Switches, which may communicate with 
T-Server 95 at call center 93, to provide CTI functions in the 
network initiated at call center level. 

0063) If it is determined by a T-Server 95 that a call has 
been miss-routed due to error, for example, it can reroute the 
call to another location in Internet 15, Such as another 
routing point, or it can rout the call back to PSTN 13 through 
PSTN/IPNT bridge 87 where the call would be converted 
back to a PSTN call and sent back to SCP 92, or perhaps 
another location within PSTN 13. In this and other ways TS 
95 may exercise control over calls at the network level 
before a call arrives at call-center 93. 

0064. In the absence of rerouting, calls arriving at data 
router 29 are further routed to individual agents as they 
become available to handle calls. Either IP telephones such 
as IP telephone 83 or PC/VDU’s such as agent's PC/VDU 
45 may be used to answer calls. Also, conventional tele 
phones may also be connected individually to PC/VDU’s as 
is shown with reference to agent station 37. In this case, IP 
telephone 85 is not connected to LAN 77 but rather to 
PC/VDU 45 via a cable 99. Cable 99 would, in embodiments 
known to the inventor, act as an interfacing cable connecting 
the telephones Speaker and microphone functions to a Sound 
card on PC/VDU 45 allowing an IPNT transaction to 
handled by a conventional telephone. There are Several ways 
Such an interface may be made. 
0065. The embodiment described with reference to FIG. 
5 is useful where Sophisticated routing rules are to be 
implemented. Load balancing between call centers, statisti 
cal routing, predictive routing, take-back-and transfer, and 
other functionality known to the inventor can be applied 
through T-Server control. 

0.066. It will be apparent to one with skill in the art that 
the method and apparatus of the present invention may be 
used in very large call-center embodiments or in Very Small 
call-in centers without departing from the Spirit and Scope of 
the present invention. COST-IPNT bridge 87 can be set up 
to facilitate many companies of various sizes. For example, 
in one embodiment, a two man company or even an isolated 
Salesman operating from a computer-enhanced Sales-order 
desk may Subscribe to a Service providing advantages 
according to the present invention and have their IP address 
or addresses programmed directly into COST-IPNT bridge 
87 so as obviate use of expensive telephone call center 
equipment. 

0067. In another embodiment, a large call center host 
organization may utilize the present invention with T-Server 
control to distribute calls over a wide geographic region with 
many call centers and routing points. It will also be apparent 
to one with skill in the art that there may be many more than 
one COST-IPNT bridge such as bridge 87 distributed over 
different geographic locations, and that a Single company 
may reserve access to more than one COST-IPNT bridge at 
those different locations. 

0068. Further, it will be apparent to the skilled artisan that 
the method and apparatus of the present invention may be 
applied to many varying network and call center architec 
tures and infrastructures without departing from the Spirit 
and Scope of the present invention. For example, instead of 
applying the method and apparatus of the present invention 
to PSTN 13 and Internet 15, a private telephone network and 
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a separate and private wide area data network may utilized, 
and So on. Also, call centerS Subscribing to Services accord 
ing to embodiments of the present invention may be pure 
IPNT call centers, or a combination of COST and IPNT. 
Such a case would be a large call center offering many 
different areas of Service via IPNT whereas bill collection or 
credit analysis is still handled via COST telephony, and so 
on. The Spirit and Scope of the present invention is limited 
only by the claims that follow. 
0069. In yet another aspect of the invention, bridges 
similar to bridge 87 may be provided between any two 
protocol-incompatible networks. The interface and function 
ality described is not necessarily limited to connection 
oriented networks interfacing with non-connection-oriented 
networks. Two DNT networks of dissimilar data protocol 
could be similarly linked, and two connection-oriented 
networks having incompatible call protocol could also be 
Similarly linked, for example. 
What is claimed is: 

1. A telephony System, comprising: 
a telephone apparatus at a first location having a Data 
Network Telephony (DNT) interface with a port 
adapted to connect to a data network capable of trans 
mitting DNT telephony calls; and 

a computerized telephony bridge remote from the first 
location; the computerized bridge comprising: 
a trunk-line port and associated circuitry for receiving 

and placing Connection-Oriented/Switched Tele 
phony (COST) telephone calls on a COST network; 

a data network port and associated circuitry for receiv 
ing and placing Data Network Telephony (DNT) 
calls on the data network; 

conversion circuitry for converting data dynamically 
between DNT and COST telephone calls; and 

control routines adapted to receive a first call from one 
of the COST and DNT networks, to place a call 
asSociated with the received call on the network 
other than the network on which the call is received, 
and to dynamically convert data between the asso 
ciated calls, 

wherein the computerized telephony bridge is connected 
to the DNT interface at at least one agent station at the 
first host location by the data network capable of 
transmitting DNT telephony calls. 

2. The system of claim 1 wherein the data network is the 
Internet, and the DNT calls are Internet Protocol Network 
Telephony (IPNT) calls. 

3. The system of claim 1 wherein the DNT interface is a 
DNT-telephony-capable telephone. 

4. The system of claim 1 wherein the DNT interface is a 
multi-media personal computer (PC). 

5. The system of claim 1 wherein the bridge further 
comprises a digitally-Stored look-up table relating COST 
telephone numbers to IP addresses, and wherein the control 
routines are adapted to retrieve Specific data from an incom 
ing call, either COST or DNT, and to use the retrieved data 
to access the look-up table to determine an associated COST 
telephone number or IP address, and to use the associated 
COST telephone number or IP address to place a call 
asSociated with the incoming call. 
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6. The system of claim 5 wherein the specific data from 
the incoming call is coded in a portion of an IP address 
asSociated with the incoming call. 

7. The system of claim 1 wherein the code routines are 
adapted to receive a DNT call from a caller, and to negotiate 
with the caller to ascertain a COST telephone number to use 
to place a COST call associated with the incoming DNT call. 

8. The system of claim 7 wherein the bridge further 
comprises an Interactive Voice Response (IVR) unit, and 
wherein the IVR unit negotiates with the caller to ascertain 
a COST telephone number for a call to be associated with the 
incoming DNT call. 

9. The system of claim 1 wherein the telephone apparatus 
is located at a call center host location having multiple agent 
Stations, individual ones of the agent Stations equipped with 
one or more of Said telephony apparatus. 

10. The system of claim 9 wherein the host location has 
two or more agent Stations and further comprises a comput 
erized DNT router at the first host location, the router 
connected to the data telephony network and the one or more 
DNT interfaces at the agent Stations connected to the router, 
wherein the router is adapted to receive DNT calls from the 
computerized telephony bridge and to route the calls to 
individual agent Stations based on pre-stored routing rules. 

11. The system of claim 10 wherein the look-up table 
associates a COST telephone number with an IP address of 
the router, enabling callers on a COST network to access the 
DNT call center with a COST telephone number. 

12. The system of claim 11 wherein the COST telephone 
number is a no-charge-to-calling-party number. 

13. The call center system of claim 10 further comprising 
additional host locations, each having two or more agent 
Stations, a computerized DNT router at each agent Station 
connected to the DNT network and to the DNT interfaces at 
the agent Stations, wherein each router has a separate IP 
address and each router is adapted to receive DNT calls from 
the computerized telephony bridge and to route the calls to 
individual agent Stations at the agent Stations connected to 
the router at each host location based on pre-stored routing 
rules, which may be different at different host locations. 

14. A method for implementing a data network telephony 
(DNT) call center, comprising steps of: 

(a) forming a call center of one or more agent Stations at 
a first host location, each agent Station having a Data 
Network Telephony (DNT) interface having a port 
adapted to connect to a data network capable of trans 
mitting DNT telephony calls, and each DNT interface 
having an IP address, 

(b) connecting a data network telephony (DNT) network 
to the DNT interface at the one or more agent stations; 

(c) connecting, remote from the first host location, a 
computerized bridge unit to the DNT network by a data 
network port and associated circuitry for receiving and 
placing Data Network Telephony (DNT) calls on the 
data network, the bridge unit having a trunk-line port 
and associated circuitry for receiving and placing Con 
nection Oriented/Switched Telephony (COST) tele 
phone calls on a COST network, conversion circuitry 
for converting data dynamically between DNT and 
COST telephone calls, and control routines adapted to 
receive a first call from one of the COST and DNT 
networks, to place a call associated with the received 
call on the network other than the network on which the 
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call is received, and to dynamically convert data 
between the associated calls, 

(d) receiving a COST call at the bridge unit placed by a 
caller on the POTS network using a COST number; 

(e) associating the COST call with the IP address of the 
DNT interface at one of the one or more agent stations 
at the first host location; 

(f) placing a DNT call to the IP address; and 
(g) dynamically converting data at the bridge between the 
COST call and the associated DNT call, thereby effec 
tively connecting the COST caller with an agent at the 
agent Station. 

15. The method of claim 14 wherein the data network is 
the Internet and the COST network is a publicly-switched 
telephone network (PSTN). 

16. The method of claim 14 wherein, in step (a) the DNT 
interface is a DNT-telephony capable telephone. 

17. The method of claim 14 wherein in step (a) the DNT 
interface is a multi-media personal computer (PC). 

18. The method of claim 14 wherein the bridge unit in step 
(c) further comprises a digitally-Stored look-up table relating 
COST telephone numbers to IP addresses, and wherein in 
Step (e) the association is done by accessing the look-up 
table. 

19. A method for implementing a data network telephony 
(DNT) call center having ability for agents at the call center 
to place calls to COST network telephones, comprising Steps 
of: 

(a) forming a call center of one or more agent Stations at 
a first host location, each agent Station having a Data 
Network Telephony (DNT) interface having a port 
adapted to connect to a data network capable of trans 
mitting DNT telephony calls, and each DNT interface 
having an IP address, 

(b) connecting a data network telephony (DNT) network 
to the DNT interface at the one or more agent stations; 

(c) connecting, remote from the first host location, a 
computerized bridge unit to the DNT network by a data 
network port and associated circuitry for receiving and 
placing Data Network Telephony (DNT) calls on the 
data network, the bridge unit having a trunk-line port 
and associated circuitry for receiving and placing Con 
nection Oriented/Switched Telephony (COST) tele 
phone calls on a COST network, conversion circuitry 
for converting data dynamically between DNT and 
COST telephone calls, and control routines adapted to 
receive a first call from one of the COST and DNT 
networks, to place a call associated with the received 
call on the network other than the network on which the 
call is received, and to dynamically convert data 
between the associated calls, 

(d) receiving a DNT call at the bridge unit placed by a 
caller at an agent Station at the first host location; 

(e) associating the DNT call with a COST telephone 
number; 

(f) placing a POTS call to the COST telephone number; 
and 

(g) dynamically converting data at the bridge between the 
DNT call and the associated COST call, thereby effec 
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tively connecting the DNT caller with a person at a 
telephone connected to the COST network. 

20. The method of claim 19 wherein, in step (e) the 
association is made by retrieving a COST telephone number 
coded in a portion of an IP address associated with the 
incoming call, and the COST number is retrieved and used 
to place the associated COST call in step (f). 

21. The method of claim 19 wherein in step (e) the 
association is made by negotiating with the DNT caller to 
determine a COST telephone number. 

22. The method of claim 19 wherein the bridge further 
comprises an Interactive Voice Response (IVR) unit, and 
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wherein in step (e) the IVR unit negotiates with the caller to 
ascertain a COST telephone number for a call to be associ 
ated with the incoming DNT call. 

23. The method of claim 19 wherein the bridge unit 
further comprises a digitally-Stored look-up table associat 
ing IP addresses with COST telephone numbers, and the 
association is made in Step (e) by using an IP address 
received with the incoming DNT call to access the database 
and retrieve a COST number associated with the IP address. 


