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COMPOUND TRANSMISSION SYSTEM FOR 

COMPOUNDING LAN AND OTHER COMMUNTCATION CHANNELS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a technology for 

compounding a LAN (Local Area Network) communication 

channel and other communication channels and, particularly, 

to a compou~d transmission system for compounding and 

transmitting signals of a LAN communication channel and 

other telephone communication channels or other data 

communication channels without using a frame or time­

d! vision multiplex technique. 

Description of the Related Art 

It has been usual that a LAN communication channel 

and a communication channel of another communication 

system are provided separately from each other~ Recently, 

however, a technology by which a LAN signal on a LAN 

communication channel and a signal on a communication 

channel of another communication system are frame~ 

multiplexed by using a time-division multiplex technique 

and transmitted through a single transmission path is 

becoming popular. For example, IEEE802.9 defines a 

technology for compounding communication channels of 

a LAN communication systeni. and a telephone exchanger by 

using a time-division frame-multiplex. 
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Signals to be multiplexed by a multiplex communication 

device according to the IEEE802.9 definition have 2B+D+P 

frame structures and a LAN signal is transmitted in the 

P frame after converted into packet data and an exchange 

signal used for a communication of the telephone exchanger 

is transmitted in the B frame. Therefore, the exchanger 

requires. a trunk dedicat~d to the 2B+D+P frame structure 

and the LAN communication system requires a special device 

referred to as "access unit" as an interface for a 

communication path of the 2B+D+P frame signal. 

In the conventional in~ltiplex communication device 

mentioned above, frame transforming ad_apters, for 

multiplexing the LAN signal from the LAN communi9ation 

system and a communication signal from the exchanger by 

using the dedicated 2B+D+P frame structures, are required 

at a transmitting side. Also, at the receiving side, the 

dedicated frames received by the LAN communication system 

and the exchanger on the other side are demultiplexed by 

frame transforming adapters to recover the LAN signal and 

the telephone communication system. Therefore, the 

conventional multiplex transmission system is very 

expensive and, since the 2B+D+P frames dedicated to 

the respective LAN communication system and· the exchanger 

are used, a maintenance of the communication system is 

difficult and there may be considerable communication 

delay. 
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SUMMARY OF THE INVENTION 

An object of the present invention is to provide 

a signal compound transmission system which transmits 

a LAN signal and a signal from an exchanger or another 

LAN communication device by merely superposing them 

without using the time-division and frame-multiplex • 
. · ... 

In order to achieve~'i''the above object, the signal 

compound transmission system according to the present 

invention compounds a LAN signal to be transmitted 

between a first LAN communication device and a second 

LAN communication device and a communication signal to 

be transmitted between a first signal transmission device 

and a second signal transmission device, and transmits 

a resultant compounded signal via two pairs of lines. 

The two pairs of lines are connected between the first 

LAN and second LAN communication devices through 

transformers and transmit a LAN signal. The first 

LAN communication device is connected to ends of ·the 

two line pairs through first transformers and the second 

LAN communication device is connected to the other ends 

of the two line pairs through second transformers. 

A first superpose/separate circuit superposes the 

communication signal from the first signal t~ansmission 

device on the LAN signal transmitted on the two line 

pairs at first intermediate level points connected to 

the first transformers on the side of the two line pairs, 
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and separates the communication signal from the first 

intermediate level point. Each of the first intermediate 

level points is a connection point having a half of 

a terminal voltage applied to the first transformer. 

A second superpose/separate circuit superposes the 

communication signal from the second signal transmission 

device on the LAN signal;,~1-at second intermediate level 

points connected to the second transformers on the side 

of two line pairs, and separate the communication signal 

from the second intermediate level point. Each of the 

second intermediate level points is·a connection point 

having a half of a terminal voltage applied to the second 

transformer. 

Therefore, when the communication signals from the 

first and second signal transmission devices are applied 

to the first and second intermediate level points, they 

are divided to the terminals of each of the first and 

second transformers as opposite phase signals to be 

interrupted. Thus, the communication signals are not 

detected at the first and second LAN communication devices, 

and, similarly, the LAN signal is not detected at the 

first and second signal transmission devices. 

In the compound transmission system according to the 

present invention, the first superpose/separate circuit 

superposes the communication signal from the f ~rst signal 

transmission dev·ice on the LAN signal on ·each of the two 
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line pairs as a common-mode component and separates the 

communication signal as the common-mode component signal. 

Further, the second superpose/separate circuit superposes 

the communication signal from the second signal transmission 

device on the LAN signal on each of the two line pairs as 

a common-mode component and separates the communication . 

signal as the common mod~'''component signal. 

When the first and second superpose/separate circuits 

are constituted with transformers, the intermediate level 

points are center taps of windings thereof on the side of 

the line pairs. Alternatively, the intermediate level 

points may be junction points connected by a capacitor 

circuit or a inductance circuit provided between lines of 

each line pair~ 

Further, the first and second signal transmission 

devices may be a third and fourth LAN communication devices. 

In such case, a LAN signal transmitted between the third 

and fourth LAN communication devices is superposed on the 

LAN signal transmitted between the first and second LAN 

communication devices at the intermediate level points 

of the first and second superpose/separate circuits. 

Therefore, it contributes to a reduction of the 

transmission paths. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a compound 
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transmitter according to a first embodiment of the 

present invention; 

Fig. 2 is a block diag~am showing a compound 

transmitter according to a second embodiment of the 

present invention; 

Fig. 3 is a block diagram showing a compound 

transmitter according t~~a third embodiment of the 

present invention; 

Fig. 4 is a block diagram showing a compound 

transmitter according to a fourth embodiment of the 

present invention; 

Fig. 5 is a block diagram showing a compound 

t~ansmitter according to a fifth embodiment of the 

present invention; and 

Fig. 6 is a block diagram showing a compound 

transmitter according to a sixth embodiment of the 

present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

In Fig. 1, a LAN line concentrator 110 as a first 

LAN communication device performs a communication by using 

a LAN signal (digital signal) defined by IEEE802 or ANSY-X3. 

The LAN line concentrator 110 is connected to a LAN data 

terminal 113 as a second LAN communication device through 

first line pairs 10 and 20. The line pair 10 c_onstitute 

a transmission path and the line pair 20, a receiving path 
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of the LAN signal. The impedance of the line pair 10 

is equal to that of the line pair 20. The LAN line 

concentrator 110 functions to distribute a LAN signal 

from a LAN data processor (not shown) to a plurality of 

LAN data terminals or to receive LAN signals from the 

plurality of LAN data terminals and output them to the 

LAN data processor.· Th9;.Ji,AN line con.centrator 110 can 

connect a plurality of LAN data terminals as mentioned 

above. However,· for simplicity of description, only one 

LAN data terminal 113 will be described here as to be 

connected to the LAN line concentrator. 

Transformers 50 and 51 which constitute a first 

superpose/separate circuit are provided in the LAN line 

concentrator 110 and have windings connected to one ends 

of the first line pairs 10 and 20. Transformers 60 and 61, 

which constitute a second superpose/separate circuit, have 
. 

windings connected to the other ends of the line pairs 

10 and 20, and wirings connected t_o the LAN data terminal 

113. Although the transformers 50 and 51 are provided in 

the LAN line concentrator 110, the transformers 60 and 61 

are provided separately from the LAN data terminal 113. 

A telephone exchanger 111 which constitutes a first 

signal transmiss·ion device is connected to the transformers 

50 and 51 through a transformer 70 and a second line 

pair 30. Lines of the second line pair 30 from_ the 

exchanger 111 are connected to first intermediate level 



- 8 -

points of the windings of the transformers 50 and 51 on 

the side of the line pairs 10 and 20~ Voltages at the 

first intermediate level points are halves of terminal 

volt~ges of the secondary windings of the transformers 

50 and 51. In this embodiment, the first intermediate 

level points_ are center taps of the secondary windings 

of the transformers 50 ~ni:l 51. With this connection, 

telephone communication signals from the exchanger 111 

which are composed of a circuit exchange data component 

and a D.C. component are superposed on the LAN signal 

transmitted on the first line p~irs 10 and 20, and signals 

from the LAN DATA terminal 113 are separated from a 

transmission signal on the line pairs 10 and 20 to the 

exchanger 111. 

A telephone terminal 112 which constitutes a second 

signal transmission device is connected to windings of 

transformers 60 and 61 on the side of the.line pairs 10 

and 20 through a third line pair 40. In this case, lines 

of the second line pair 40 from the telephone terminal 112 

are connected to second intermediate level points of the 

windings of the transformers 60 and 61. Voltages at the 

second intermediate level points are halves of terminal 

voltages of the secondary windings of the tr~nsformer~ 

60 and 61. In this embodiment, the second intermediate 

level points are center taps of the windings o~ the 

transformers 60 and 61. With this connection, telephone 
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communication signals from the telephone terminal 112 

which are composed of a circuit exchange data component 

and a D.C. component are superposed on the LAN signal 

transmitted through the first line pairs 10 and 20, and 

the telephone communication signals from the exchanger 111 

are separated from the transmission signal on the line 

pairs 10 and 20 to the t;:'~'lephone terminal 112. 

As mentioned above, the telephone communication signal 

are superposed on the LAN signal by the connections of the 

exchanger 111 and the telephone terminal 112 to the center 

taps of the transformers SO, 51 and 60, 61 connected to 

the respective ends of the first· line pairs 10 and 20, and 

the telephone communication signals are separated from the 

t~ansmission signal transmitted on the line pairs 10 and 20 

at the center taps of these transformers. In this case, 

the telephone communication signals from the exchanger 111 

and the telephone termi·nal 112 are superposed as common­

mode component signals on the LAN signal on the first 

line pairs 10 and 20, and the LAN signal and the telephone 

communication signal superposed thereon are transmitted 

without frame multiplex. Since the telephone communication 

signals are transmitted between the line pairs 10 and 20 

as common-mode components and they are applied to the 

windings of each of the transformers 50, 51, 60 and 61 

as opposite phase signal~, the telephone communication 

signals are not deri.ved from the LAN line concentrator 110 

and the LAN data terminal 113. 



- 10 -
. ·.--:. 

It may be possible to use another LAN line concentrator 
-

instead o"f the LAN data terminal 113 and connect the LAN 

line concentrators at both ends of the line pairs 10 and 20. 

Further, the telephone terminal 112 may be an analog 

telephone terminal or a digital telephone terminal. 

Further, it is possible to perform a telephone exchanging 

relay between exchanger·f;;:~ii>y· using an exchanger and an 

exchange trunk connection instead of the telephone 

terminal 112. Further, it is possible to use a television 

conference device and its terminals, instead of the 

exchanger 111 and the telephone terminal 112. Further, 

the telephone terminal 112 is not limited to a 2-wire 

telephone device and it is possible to use a 4-wire 

telephone device. In the latter case, transmission lines 

from the 4-wire telephone device are connected to the 

first line pairs 10 and 20 and the receiving lines from 

the 4-wire telephone device are to other two line pairs 

(not shown in Fig. 1) through the center taps of the 

transformers, respectively. 

Further, although, in the compound transmitter shown 

in Fig. 1, the transformers 50 and 51 which constitute 

the first superpose/separate circuit are provided within 

the LAN line concentrator 110, it is possible to arrange 

the transformers 50 and 51 in the vicinity of the 

exchanger 111 and supply the LAN signal from tne LAN 

line concentrator 110 to the transformers 50 and 51 
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through a coaxial cable. In the latter case, a connecting 

interface for connecting the coaxial cable to the 2 line 

pairs is required between the coaxial cable and the line 

pairs connected to the transformers 50 and 51. 

Further, when such connecting interface is used, it 

is possible to connect the coaxial cable to the windings 

of the transformers 50 -~ftd 51, the transformers 60 and 61 

and the transformer 70, all of which are on the side 

opposite to the 2 line pairs 10 and 20, through the 

connecting interface, and connect the coaxial cable to 

the LAN line concentrator 110, the exchanger 111, the .. 

telephone terminal 112 and the LAN data terminal 113. 

Fig. 2 is a block diagram of a second embodiment of 

the present invention. In Fig. 2, a LAN line concentrator 

121 and an exchanger 122 have the same functions as those 

of the LAN line concentrator 110 and the exchanger 111 

shown in Fig. 1, respectively. The LAN line concentrator 

121 and a LAN data terminal 124 are connected by the 

first line pairs 10 and 20. The first line pairs 10 

and 20 are connected between transformers 125 and 127 

and between transformers 126· and 128 ·, r_espectively •. 

The transformers 125 and 126 are provided in the LAN 

line concentrator 121 and the transformers 127 and 128 

are provided in the LAN data terminal. 

The exchanger 122 is connected to first intermediate 

level points on one end portions of the line pairs 10 and 
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20, voltages at which are halves of the terminal voltages 
-

of the line pairs. A telephone terminal 123 is connected 

to second intermediate level points on the other end 

portions of the line pairs, voltages at which are halves 

of terminal voltages of the respective first line pairs 

10 and 20. In detail, the exchanger 122 is connected 
. ,·:: . ._,_ . 

through a second line pa£r 30 to the first intermediate 

level points. The first intermediate level points are 

provided at a junction of a pair of series connected 

capacitors 53 and a junction of a pair of series connected 

-capacitors 54. Each of the capacitors 53 and 54 has the 

same capacitance. The capacitors 53 and 54 constitute a 

first superpose/separate circuit. The telephone terminal 

123 is connected through a third line pair 40 to the 

second intermediate level points. The second intermediate 

level points are provided at a junction of a pair of 

series connected inductance·elements 63 and a junction 

of a pair of series connected inductance elements 64. 

Each of the inductance elements 63 and 64 has the same 

inductance. The inductance circuits 63 and 64 constitute 

a second superpose/separate circuit. With this connection, 

the telephone communicat~on signals from the exchanger 122 

are superposed on the LAN signal on the first line pairs 

10 and 20 as a common-mode signal and transmitted. 

Similarly, the telephone communication signal from the 

telephone device 123, when superposed on the LAN signal 
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on the first line pairs, becomes a common-mode signal. 
-

The telephone communication signals are transmitted 

between the line pairs 10 and 20 as the common-mode signal. 

Since the telephone communication signals are applied 

from the first and second intermediate level points to 

windings of each of the transform~rs 125, 126, 127 and 128 

as opposite phase signa.:b}~'·the telephone communication 

signals are not derived from the LAN line concentrator 121 

and the LAN data terminal 124, and they are received only 

at the exchanger 111 and telephone terminal 123. 

The second embodiment shown in Fig. 2 is effective 

when the center taps of the transformers 125 to 128 can 

not be used. The first and second superpose/separate 

circuits may be constituted by resistances. 

Fig. 3 is' a block diagram of a third embodiment of 

the present invention. ·In Fig.· 3, a LAN line concentrator 

151 and a LAN data terminal 154 connected to the first line 

pairs 10 and 20 correspond to the LAN line concentrator 110 

and the LAN data terminal 113 shown in Fig. 1. 

Transformers 155 and 156 which constitute a first 

superpose/separate circuit are connected on one side 

thereof to the LAN line concentrator 151 and on the other 

side ·thereof to one ends of the first line pairs 10 and 20. 

Transformers 157 and 158 which constitute a second 

superpose/separate circuit are connected to the. other ends 

of the line pairs 10 a~d 20. The transformers 157 and 158 

are provided in the LAN data terminal 154. 
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A circuit exchanger 152 has a function of exchanging 

information processing data as well as audio signals. A 

second line pair 30 connects the circuit exchanger 152 to 

center taps of windings of the transformers 155 and 156 

on the side of the line pairs 10 and 20, and a third line 

pair 40 connects the circuit exchange data terminal 153 

to center taps of windirt9"s of the transformers 157 and 158 

on the side of the line pairs 10 and 20. 

Therefore, a circuit exchange data transmitted between 

the circuit exchanger 152 and the circuit exchange data 

terminal 153 is superposed on the LAN signal on the first 

line pairs 10 and 20 and separated therefrom at the center 

taps of the transformers 155 and 156 and the transformers 

157 and 158. Thus, a compound trans~ission system which 

transmits the LAN signal and the circuit exchange data 

through a common communication channel without multiplex 

them is realize~. 

Although, in Fig. 3, the second superpose/separate 

circuit is provided within the LAN data terminal 154, 

its location is not limited thereto. 

Fig. ·4 is a block diagram of a fourth embodiment of 

the present invention. In Fig. 4, the fourth embodiment 

comprises a LAN line concentrator 211, a plurality of LAN 

data terminals 214, a packet exchanger 212 and a packet 

terminal· 213. 

The packet exchanger 212 includes a packet exchange 
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portion 212A for generating packet exchange data and 

exchanging them and transformers 225 and 226 which 

constitute a first superpose/separate circuit. The 

packet exchange portion 212A is connected to center taps 

of windings of the transformers 225 and 226 on the side 

of line pairs 10 and 20 through a second line pair 30. 

The LAN line concehfrator 211 is connected to windings 

of the transformers 225 and 226 on the side opposite to 

the line pairs 10 and 20. 

The packet exchange data terminal 213 is connected 

to center taps of windings of transformers 227 and 278 

on· the side of the line pairs 10 and 20 through a third 

line pair 40. The transformers 227 and 228 constitute 

a second superpose/separate circuit. 

The LAN data terminal 214 is connected to windings 

of the transformers 227 and 228 on the side opposite to 

the line pairs 10 and 20. 

Therefore, the packet exchange data signal is 

superposed on the LAN signal and separated from the 

transmission signal.on the line pairs 10 and 20 in 

the respective transformers 225 and 226, and the 

transformers 227 and 228- Thus, a compound transmission 

system for transmitting the LAN signal and the packet 

exchange data signal without multiplex them is realized. 

Fig. 5 is a block diagram of a fifth embpdiment of 

the present invention. In Fig. S, an interphone parent 
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set 252 and an interphone daughter set 253 are used 

together with a LAN line concentrator 251 and a plurality 

of LAN data terminals 254 •. 

The parent set 252 controls the daughter set 253 

via the line pairs 10 and 20. The daughter set 253 

includes an interphone operating circuit 253A and 
.·;~. 

transformers 257 and 25W:J\thich constitute a second 

superpose/separate circuit. 

The parent set 252 is connected to center taps of 

windings of the transformers 255 and 256 on the side of 

line pairs 10 and 20 through a second line pair 30. 

The LAN line concentrator 251 is connected to windings 

of the transformers 255 and 256 on the side opposite to 

the line pairs 10 and 20. 

The interphone operating circuit 253A is connected 

to center taps of windings of the transformers 257 and 258 

on the side of the first line pairs 10 and 20 through a 

third line pair 40. 

The LAN data terminals 254 are connected to windings 

of the transformers 257 and 258 on the side opposite to 

the line pairs 10 and 20. 

Therefore, interphone communication signals are 

superposed on the LAN signal in the transformers 255 and 

256 and the transformers 257 and 258, and separated at 

the transformers. 

Fig. 6 is a block diagram of a sixth embodiment 0£ 
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the present invention. In Fig. 6, line pairs 11 and 21 

which have the same impedance respectively constitute 

communication lines for transmitting bi-directional 

signals, contrary to the line pairs 10 and 20 shown in 

Figs. 1 to 5, which are the communication path dedicated 

to transmission and receiving. LAN communication devices 

321 and 324 are connecte'd~···to each other through the line 

pair 11 and LAN communication devices 322 and 325 are 

connected to each other through the line pair 21. The 

line pairs 11 and 21 and the LAN conununication devices 

321 and 322 are connected to each other through transformers 

355 and 356 which constitute a first superpose/separate 

circuit' and the line pairs 11 and 21 and the LAN 

communication devices 324 and 325 are connected to 

each other through transformers 357 and 358 which 

constitute a second superpose/separate circuit. 

A LAN communication device 323 is connected to 

center taps of windings of the transformers 355 and 

356 on the side of the line pairs 11 and 21, and a LAN 

communication device 326 is connected to center taps. 

of windings of the transformers 357 and 358 on the side 

opposite to the ~ine pairs 11 and 21. 

Therefore, the line pair 11 transmits L~ signals 

between the LAN communication devices 321 and 324 and 

the line pair 21 transmits LAN signals between the LAN 

communication devices 322 and 325, and the LAN signals 
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transmitted between the LAN communication dev·ices 323 and 

326 are superposed and separated through the center taps 

of the respective transformers. 

The sixth embodiment is advantageous in that a 

provision of cornrnunicatio.n path for the LAN signals 

transmitted between the LAN communication devices 323 
., 

and 326 is unnecessary .. ..;~;;«· .. 

The LAN communication device 321 may be a line 

concentrator for connecting LAN nodes defined by IEEE802 

or terminals. It is possible to perform a telephone 

communication by using an exchanger and telephone set 

instead of the LAN communication devices 323 and 326. 

In each of the embodiments shown in Figs. 1 to 5, 

a single LAN line concentrator and a single LAN data 

terminal are connected to opposite ends of the first 

line pairs 10 and 20. In the sixth embodiment shown in 

Fig. 6, however, the two LAN communication devices 321 

and 322 and the two LAN communication devices 324 and 325 

are connected to the opposite. ends. of the first two line 

pairs 11 and 21, respectively. The present invention 

is not limited to the number of connections of the LAN 

communication devices or units to the line pairs. The 

line pairs for transmitting the LAN signal m~y be either 

uni-directional transmission paths or bi-directional 

transmission paths. The first or second signal transmission 

devices may be a signal data transmitter or receiver. 
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Further, the LAN signal may be either a binary- signal or 

a multi-level signal& 

As described hereinbefore, the compound transmitter 

according to the present invention utilizes a transformer 

coupling and does not require any multiplexer circuit. 

Therefore, the compound transmitter according to the 
· ... ,_ ... _ 

present invention is econ&mical, Further, since there 

is no limitation in location in which the first and second 

superpose/separate circuits are provided, the freedom of 

design of wiring the LAN communication device and other 

communication devices is large, 
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What is claimed is: 

1. A compound transmission system for compounding a 

LAN signal between a first LAN communication device and 

a second LAN communication device and a communication 

signal between a first signal transmission device and 
. ·.,. 

a second signal transmi~~on device and transmitting · 

the communication signal superposed on the LAN signal, 

comprising:. 

two line pairs having first and second transformers 

and connected to said first LAN communication device 

through the first transformers and connected to said 

second LAN communication device through the second 

transformers for transmitting the LAN signal; 

a first superpose/separate circuit for superposing 

the communication signal from said first signal transmission 

device on the LAN signal at first intermediate level points 

connected to the first transformers on the side of said 

two line pairs, a voltage at each of the first intermediate 

level points being a half of a terminal voltage of the 

respective first transformers, and separating the 

communication signal from said first signal transmission 

device at the first intermediate level point; and 

a second superpose/separate circuit for superposing 

the communication signal from said second signal 

transmission device on the LAN signal at second 

-----·- ----
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intermediate level points connected to the second 

transformers on the side pair of said two line pairs, 

a voltage at each of the second intermediate level points 

being a half of a terminal voltage of the respective 

second transformers, and separating the communication 

signal from said second signal transmission device at 

the second intermediate··:4~vel point .. 

2. The compound transmission system as claimed in 

claim 1, wherein said first superpose/separate circuit 

is said first trqnsformers and the first intermediate 

level points are center taps of windings of said first 

transformers on the sid~ of said two line pairs. 

3. The compound transmission system as claimed in 

claim 2, wherein said second superpose/separate circuit 

is said second transformers and the second intermediate 

level points are center taps of windings of said second 

transformers on the side of said two line pairs. 

4. The compound transmission system as claimed in 

claim 1, wherein at least one of said first and second 

superpose/separate circuits comprises a capa~itor element 

for capacitively coupling lines of each said line pair 

to provide the first or second intermediate level point. 

111111111111111111111111111111 
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5. The compound transmission system as claimed in 

claim 1, wherein at least one of said first and second 

superpose/separate circuits comprises an inductance 

element for inductively coupling lines of each said 

line pair to provide the first or second intermediate 

level point. 

6. The compound transmission system as claimed in 

claim 1, wherein said first signal transmission device 

is an exchanger and said second signal transmission device 

comprises an exchanger terminal. 

7. The compound transmission system as claimed in 

claim 1, wherein said first and second signal transmission 

devices are television conference telephone devices. 

8. A compound transmission system for _compounding a 

LAN signal transmitted between a first LAN communication 

device and a second LAN communication device and a LAN 

signal transmitted between a third LAN co:mriiunication device 

and a fourth LAN communication device and transmitting the 

compounded LAN signals, comprising: 

two line pairs having first and second transformers 

and connected to said first LAN communication device and 

said second LAN communication device through the first and 

second transformers for transmitting the LAN signals from 

111111111111111111111111111111 
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said first and second LAN communication devices( 

a first superpose/separate circuit for superposing 

the LAN signal from said third LAN communication device 

on said two line pairs at first intermediate level points 

connected to the first transformers on the side of said 

two line pairs, a voltage at each of the first intermediate 

level points being a haJ:f'''of a terminal voltage of the 

respective first transform~rs, and separating the LAN 

signal at the first intermediate level points< and 

a second superpose/separate circuit for superposing 

the LAN signal from said fourth LAN communication device 

on said line pairs at second in~ermediate level points 

connected to the second transformers on the side of said 

two line pairs, a voltage at each of the second intermediate 

level points being a half of a terminal voltage of the 

respective second transformers, and separating the LAN 

signal at the second intermediate level points. 

9. A transmission system for compounding a LAN signal 

transmitted between a first LAN communication device and 

a second LAN communication device and a communication 

signal transmitted between a first signal transmission 

device and a second signal transmission devi~e and 

transmitting compounded LAN signal and communication 

signal, comprising: 

two line pairs connected to said first LAN communication 

I lllllll llllll lllll lllll II llll 
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device and said second LAN communication device through 

first transformers for transmitting the LAN signal; 

a first superpose/separate circuit for superposing 

the communication signal from said first signal transmission 

device on said two line pairs as a common-mode component 

signal and separating the communication signal as the 
. ~ 

common-mode signal; and~-.:"·-. 

a second superpose/separate circuit for superposing 

the communication signal from said second signal 

transmission device on said line pairs as a common-mode 

component and separating the communication signal as 

the common-mode component signal. 

10. The compound transmission system as claimed in 

claim 1, wherein said first LAN communication device 

has two separate LAN communication units which are 

connected to said two line pairs through said first 

transformers, and said second LAN communication device 

has two separate LAN communication· units which are 

connected to said two line pairs through said second 

transformers. 

11. ·A compound transmission system for compounding a 

LAN signal between a first LAN communication device and 

a second LAN communication device and a communication 

signal between a signal transmission device and a signal 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
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reception device and transmitting the communication signal 

superposed on the LAN signal, comprising: 

two line pairs having first and second transformers 

and connected to said first LAN communication device 

through the first transformers and connected to said 

second LAN communication device through the second 

transformers for transmifEing the LAN signal; 

a superpose circuit for superposing the communication 

signal from said signal transmission device on the LAN 

signal at first intermediate level points connected to 

the first transformers on the side of said two line pairs, 

a voltage at each of the firs~ intermediate level points 

being a half of a terminal voltage of the respective first 

transformers; and 

a separate circuit for separating the communication 

signal of said signal transmission device at a second 

in~ermediate level points connected to the second 

transformers on the side pair of said two line pairs, 

a voltage at .each of the second intermediate level points 

being a half of a terminal voltage of the respective 

second transformers, and supplying the separated 

communication signal to said signal reception device. 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \ll\ 
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