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Ass~stant Commissioner for Patents 
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Sir:' 
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0 THE UNDERSIGNED DECLARES: ru 
F' 

ExcI'D.sive rights in the a:Oove-identified invention reside in the •small entity(ies)" defined 
and~named below or in a Verified Statement as Small Entity filed by other such small 
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upo~the appropriately checked statements below: 

( ] INDEPENDENT INVENTOR(S} 
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license any rights in the invention to any person who could not likewise be classified as an 
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granted, conveyed or licensed, and is under no obligation under contract or law to assign, 
grant, convey or license, any rights in the invention to any person who could not be classified 
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Concerns are affiliates of each other when, either directly or indirectly, one concern controls 

or has the power to con~ol the other, or a third party controls or bas the power to control 

both - The n\llnber of eni;ployees of the business concern is the a verage over the f i scal year o f 

the perDons employed during each of the pay periods of the fiscal year. Eirployees are those 

persons employed on a f ull - time, part- ti.me or te:rupor~zy basis during the previous fiscal yeac 

of the concern. 

[ 1 ~:IT ORGA!fizATl:ON (Check additional applicable box.) 

The below- identified nonprofit organization q:ualifies as a 911\all entity under 37 CPR L9(e) in 

that it constitutes ~ 

1. ( ) a university or other instituti on of higher education located in any country; or 

( ] an organization of the type described in Section 501.lc) (3) o f the Internal Revenue 

Code of 1954 (26 use 501 (c)(J)) end exen"Pt f rom taxation imder Section 501 (a) or 
the :Internal Revenue Code (26 use: 501.(a}); or 

( ) any nonprofit eci entific or educational orc;rcmization qualified under a nonprtJfj t: 

organi2aticm statute of a state of the United States (35 USC 201(ill~ or 

( ) any nonprofi t organization located in a for eign countzy Wllich woul.d qualify o.s a 

nonprofi t organization under p &r<!lgraphs ( e) (2) or ( 3) of Rul.e 1. 9 :H : 1 t were 

loca ted in the Uoited States. · 

De und.9raigDIM! e.ckamr'l.ag.• the ditty · to fi1•, ill tlds .:pp1icatioa. or patent, DDti.£J.cat:ion of 

~ chulO'e in atatua re.au1tJ;pg i.u 1o•• of cmt:i.ti-= to -11 eDU~ statu• prior to pqing, 

~. a.t the thla of ~. the ee.rli•at of th.a i•JNe fee or u:q -U.teuana• r .. tlll• &ft•r tbo 

~te on aieh atatus - a 881&11 ent:U:y i• DO lc;mqer a,ppxapri.ate {37 era .1.28(b)}. 
~ 

• bl1°"'-signin17 i.Dllivida.al. her.Dy Q.ecl.are~ tl!.at be b autharued to eaecut• this atat-.n.t on 

a:leba>t of tJae ..all entit:y. 

Name of Slnall Entity: (Small Business) 

Cetacean Networks 

Address o t Small Entity: (Street, City, St4te er CO\mtry, Zip Code) 

Box 6618, Port6'1DOuth, New Hampshir e 03802 

Name of Person Signing; (small Business) 

Steven A- Rogers 

T:l t la of F~~son S i gning, {Small Business) 

Chief Executive Of ficer 

Signature; m-··~ ""==t ink. ) Date eiguedi 
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Inventor: 

Assignee: 

ABSTRACT 

LOCAL AREA NETWORK (LAN) 

TELEPHONE INSTRUMENT SYSTEM 

Steven A. Rogers of Alton, NH 

Cetacean Networks, Inc. of Portsmouth, NH 

An apparatus and method is provided for a user instrument, which makes voice telephone calls over a 

local area network (LAN) data network. The instrument described will digitally encode the acoustic 

f1"1 voice sounds and transmit them as data, over the LAN, which is typically Ethernet-based. The 

; instrument will also simultaneously receive LAN data packets and decode them, translating the data 

~= into acoustic audio voice sounds, for the user. The LAN telephone will physically resemble older, 
~ wire line telephone instruments but internally will operate quite differently. All communications with 

~: the network will occur through the use of the LAN. For previous telephones, connected to PBX or 

;,.,. telephone switches, the data transfer is accomplished with analog voice signals or digital data 

~ conducted over dedicated wiring to a dedicated switch port. With the LAN telephone, the data for 

~ call control and for voice signals will be transmitted through the LAN. This LAN telephone adds 
'.!3 several new capabilities. First, the LAN telephone will use a unique packet scheduling technique to 

:_ prevent packet collision, delay or loss. This scheduling technique relies on time of transmission and 

~ arrival to switch packets, and to prevent packet collision. Second, this LAN telephone receives its 

f"ki power via the data switch, using LAN wiring. In this way it does not require a separate power supply 

~=· and may be operated during a power outage. Third, the LAN telephone has a means for attaching 

~ peripheral devices using an electronic interface system. This means provides an ability to add new 

G capabilities to the existing telephone instrument. Fourth, the LAN telephone has an internal system 

C= for allowing the telephone to be moved, from one connection to another, without changing the 
telephone number. Fifth, the LAN telephone features a system for changing automatically, the 

internal control software of the instrument, or of any connected peripherals. This ability makes it 

possible to add new features or to change features, remotely. Sixth, the LAN telephone has a system 

for connecting an external "speaker-phone" system. This ability gives the telephone instrument's 

user the ability to place the voice audio source and pickup in a location that is convenient to the user 

and not necessarily co-located with the instrument itself 
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1. Technical Field 

LOCAL AREA NElWORK (LAN) 

TELEPHONE INSTRUMENT SYSTEM 

BACKGROUND OF THE INVENTION 

This invention relates generally to a telephone instrument that is directly connected to a 

data LAN (Local Area Network). 

2. Related Information 
Telephone systems for business use normally consist of a central switch or Private 

Branch eXchange (PBX (16)), illustrated in Figure 2, which connects to telephones throughout 

the business via a twisted pair wire (14, 15). This system configuration is depicted in figure 2. 

In most cases the PBX will use a single twisted pair cable to connect with the telephone 

instrument ( 14). The telephone PBX sends and receives signals, to the telephone instrument via 

Cf\a frequency translated modem system. 

0 The typical PBX system uses dedicated wiring which consists of multi-pair cables, 

~connected to the PBX (15). These multi-pair cables are connected to punch-down blocks (12). 

~The punch-down blocks are normally placed in a closet on the floor of the office building, near 

C the telephone instruments. The individual station cables ( 14) are also connected to the punch­

~down blocks. The station cables (14) lead to the wall jacks (1 1). The telephone instruments 

~(10,13) are connected to the system via a cable (18) to the wall jack (1 1). The telephones are 

~""powered via a DC current that 1s carried by the same pair as that used for signaling. Telephone 

~calls are made outside the premises via a Wide Area Network (WAN) link (17) connected to the 
'"' 1,PBX unit ( 16). The WAN link is often a multi-channel circuit, such as a "Tl" or a "PRI." 

ill The typical PBX system requires dedicated wiring. It does not co-exist with the data 

b LAN that is common in most businesses. Thus, two wiring networks are normally required ,.,,, 
'--' within an office building, one for data and one for telephones. 

A new technique for creating a "virtual" PBX is becoming popular. In this technique, the 

telephone instrument uses a common Ethernet LAN cable, instead of a single twisted pair cable, 

to communicate with the PBX. A typical LAN telephone system is illustrated in figure 3. In 

this case, the PBX is a actually a server (27) with switch control software that is connected to 

the LAN. The telephones (21, 23) are now Ethernet LAN devices that also communicate over 

the LAN. Thus the telephony application, consisting of telephones (21, 23, 25), and a telephony 

server (27), attached to a WAN interface (28) can utilize the same switch (22) as do the 

businesses' computers (24) and network data servers (26). The advantage of this architecture, the 

LAN-PBX, is that the telephones can use the same wiring and data switches as the LAN data, 

and thus result in increased flexibility and lower cost. 
A serious problem with the LAN-PBX is that telephony data has different delivery 

requirements than normal computer and server data. Telephony data must be delivered on-time 

(within a few milliseconds), and without delay, on a continuous basis. Normal computer data can 

usually suffer delays of a few hundred milliseconds without difficulty. Delays of this magnitude 

(a few hundrt"d millist"\Ond~) are- rommon in rnmputt"r networks. They occur hec~u~e computer 

p,..,,.? 
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