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MAGNETIC FIELD BASED POWER TRANSl\USSION LINE COMMUNICATION 
METHOD AND SYSTEM 

BACKGROUND OF THE INVENTION 

15 Field of the Invention 

The present invention relates to a method and system for utilizing a power 

transmission network as a communication network along with its normal power transmission 

function, and, particularly to such a network in which the magnetic field component of the 

electromagnetic radiation traveling along the power transmission line through a power 

20 distribution network is utilized to transmit information between subscribers, including;telephonic 

voice communication.· 

Background Art 

25 The use of power transmission lines as a communication media is well known in· 

the art with some of the earliest work dating back to the 1930's in an effort to provide telephone 

communication to rural areas which had not yet been served by telephone lines,· such as the type 

of prior art systems described in United States Patent Nos. 2,032,360; 2,264,395; and 2,264,396. 

These systems, which employed carrier waves superposed on the electrical component of the 

30 electromagnetic radiation carried over the power transmission line, were strictly analog in nature 

and were not particularly successful because of the inherent limitations of the analog bandwidth, 
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signal attenuation, and the inapi1ity to h~<Ue more than one call at a time. As further attempts 

were made to develop an ana}Qg based system, it was discovered that unsatisfactory radiation 
. . 

from the power transmission line would result at cazrier :frequencies in excess of 300 KHz which 
. . ·: ·' . . . . 

would interfere with long wave radio signals, lirµiting such systems to a frequency range of 30 

5 KHz to 300 KHz. One such attempt at developing an analog based system , described in United 

States Patent No. 5,684,459, pennitted the use of carrier frequencies greater than 1 MHz for 

transmission between power transformers , however, ~t was found that electromagnetic noise 

fr.om the power lines interf~ with the information signals being transmitted, such as each· time 

al1 ~lectrical appliance connected to the power distribution network was switched on. The need · 
. ·. . . . 

10 to transmit information through the power transformers also proved an impediinent to a · ·. 

succesSful power line communication systmt Attetn.ptS have also•been made to overcome these. 
' . ' . . . . . 

. . ' 

problems through the use of digital signal transmission instead of an analog carrier wave, but still 

utilizing the electrical component of the electromagnetic radiatio11 carried over the power 

transmission line, such as ctisclosed in United States Patent Nos. 5,554,968; 5,559,377; atid 

15 4A71,399, as.well as the use of digital packets to try to overcome the noise problem, but these 

attempts have also been unsafisfactory and/or too costly. 

Because of fPe well established power. transmission :inftastructure, and the 

increasing need for higher speed, higher capacity, and greater distribution of information of all 

types over great distances, ~cularly telephonic communications today, there is a continuing 

20 and increasing need to devel()p a satisfactory and cost effective communication system which 

takes advantage of the vast ~dwell established power transmission line distribution network 

already in place throughout the United States and the world at large. The disadvantages of the 

prior art are overcome by th~ present invention which utilizes the magnetic field component of 
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the electromagnetic radiation earned oyer the power transmission lines rather than the electric 

field component which the prior art has concentrated on. 

SUMMARY OF THE INVENTION 
5 

The present invention comprises a method and system for communicating 

information between subscribers over power transmission lines which normally convey electrical 

power to a plurality of diverse electrical sites for providing electrical power to .electrical devices 

disposed at these diverse electrical sites. The subscribers on the communication network are 

10 located at these electrical sites. The electrical power conveyed over the power transmission lines 

is in the form of electromagnetic radiation which has an electrical field component and an 

orthogonal and interdependent or associated magnetic field component. The infonnation, such as 

telephonic voice communication or other data, is transmitted in the magnetic field component of 

the electromagnetic radiation carried over the power transmission line, such as by exciting the 

15 field with a MASER, in order to enable communication between the subsmi.bers at the various 

electrical sites. The system enables selective reception of the transmitted communication using 

standard information protocol addressing. The signal transmitted from the MASER , which 

employs a microwave generator, is a coherent acoustic type signal which has an output frequency 

which is sufficient to cause atomic transition from El to E2 within the magnetic field of continua 

20 around the power transmission line at the specific magnetic moment that exists as a result of the 

electricity flowing through the power transmission line, such as in the range of 30 GHz to 300 

GHz. The MASER provides an inverted atomic population by pumping directly, through a Q-

switch and a synthetic aperture lens, into the atomic population of the electromagnetic wave 

carried over the power transmission line to produce acoustic wave oscillation at the appropriate 
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: atomic transition frequency.· The MASI* output is transmitted within the existing magnetic flux 

envelope created by the mag:netic .field of the electromagnetic rac:Jiation carried over the power 

transmission line and the power transmission line acts as a magnetic waveguide for the coherent 

magnetic frame emissions from the MASER. Inductive coupling is used to receive the 

5 ~tted fo.formation and detects and converts the electromagnetic field into electrical signals 

for analysis, verification, and distribution to the designated subscriber or subscribers in 

accord;mce. with the information protocol. The signal processing of the information is 

accomplished through a neural network such as a reduced coulomb energy network or RCE and 

· conventional fuzzy tools. The system may selectively route and process messages and control 

10 event management for the various electromechanical devices connected to the power line. The 

transmitted Signal is transparent to the power transformers, can be transmitted over great 

. ' distances, at high speed, without suffering any significant signal attenuation, is relatively 

unaffected by noise, and has no affect on external long wave radio communications. In this 

. regard, MASER amplifiers, such as employed in the present invention, can provide noise figures 

15 in the microwave and radio frequency ranges that are lower than those for any other electronic 

type of amplifiers at the same frequencies. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic illustration of the presently preferred system of the 

present invention capable of carrying out the presently preferred method of the present invention; 

FIG. 2 is a diagrammatic illustration, similar to FIG. 1, of a typical control center 

for use in the system of FIG. I; 
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FIG. 3 is a diagrammatic illustration, similar to FIG. 1, of a typical network 

transmission station for use in the system of FIG. 1; 

FIG. 4 is a diagrammatic illustration, similar to FIG. 1, of a typical site location 

for use in the system of FIG. 1; 

5 FIG. 5 is· graphical illustration of a typical magnetic frame associated with the 

electromagnetic radiation carried over the power transmission line of the system of FIG. · l; 

FIG. 6 is a graphical illustration, similar to FIG. 5, of a typical series of magnetic 

frames associated with a half cycle of the electromagnetic radiation carried over the power 

transmission line of the system of FIG. 1; 

10 FIG. 7 is a graphical illustration, similar to FIG. 6, illustrating the typical series of 

magnetic frames for a :full cycle of the electromagnetic radiation carried over the power 

transmission line of the system of FIG. 1; 

FIG. 8 is a graphical illustration, similar to FIG. 6, ofa typical series of magnetic· 

:frames associated with a 60 Hz full cycle electromagnetic wave carried over the power 

15 transmission line of the system ofFIG .. l, with the 60 Hz signal·superimposed on a half cycle of· · 

the series of magnetic frames; and 

20 

·FIG. 9 is a graphical illustration, similar to FIG. 7, illustrating the flux envelope in 

which the controlled MASER output is transmitted in the system of FIG. 1. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to the drawings in detail, and ini~ally to FIG. 1, a presently 

preferred system for communicating infonnation, such as telephonic voice communication or 

other data communication, over the conventional electric power distribution network is shown. 

5 
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As shown by way of illustration in FIG. 1, the conventional power distribution network used for 

distributing electrical power nationally includes a conventional high voltage power distribution 

network 10 which contai~ high voltage power transmission lines, conventional electric utility 

power substations 12,14, with two such typical substations being illustrated in FIG. 1, 

5 conventional local electric utility power distribution· 16, 18 for distributing the power from the 

high voltage power distribution network 10 to the local subscribers or users at diverse electrical 

locations represented by sites 1 through N, 20,22,24, via power transmission lines 26 (FIG. 2) 

and conventional power transfonners 28, 30. Up to this point, the s}rstem is a conventional 

power distribution network for transmitting electricity in .the form of electromagnetic waves· 

.. 10 carried over the power transmission lines throughout the power distribution network. As is well.· · · 

known, electromagnetic radiation ·emanates from any wire in which a varying current flows and · 

power transmission lines are no exception. The current traveling through the power transmission 

line 26 sets up magnetic and electric fields which are interdependent or associated with ·each 

other, with a change in one always being accompanied by a change in the other .. ·This 

15 relationship is defined by Maxwell's equations. ·As will be explained in greater detail 

hereinafter, the presently preferred method and system of the present invention take advantage of 

the magnetic field component of the electromagnetic radiation carried over the power 

transmission lines 26 and use it as the transmission carrier for the information signals to be 

transmitted between subscribers in the communication network of the present invention. 

20 In this regard, the system of the present invention further includes a network 

transmission station 32,34 for transmitting infonnation through the magnetic flux envelope 

created by the magrietic field component of the electromagnetic wave carried by the power 

transmission line 26, as will be explained in greater detail hereinafter with reference to FIGS. 2-
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9, a control center36,38 for controlling the reception and transmission of information over the 

power distribution network as will be explained in greater detail hereinafter, and conventional 

microwave towers 40,42 for transmitting the information at microwave :frequencies. The sys~em 

shown in FIG. 1 also includes, by way of example, a conventional telephone central office 44 

5 and microwave tower 46 for handling conventional telephone communication for the subscriber 

with other. conventional telephone subscribers not connected to the communication network of 

the present invention. Thus, preferably each of the telephone subscribers to the communication 

network of the present invention has a conventional telephone handset 48 {FIG. 4) which is 

connected both to conventional telephone lines for receiving conventional telephone 

10 communications and to the power line, via an interface controller SO (FIG. 4) to be described 

hereinafter, for enabling reception of telephone communications over the power lines using the 

system of the present .invention. Instead, if desired, two different conventional telephones can be 

employed, one connected to each type of communicaiion network, or. a single telephone with two· 

separate lines, one connected to each network, or any other arrangement within the slqll in the 

15 art. 

Referring now to FIGS. 2 and 3, a typical control center 36 and network 

transmission station 32 shall now be described. As shown and preferred in FIGS. 2 and 3, a 

conventional MASER SO is employed to transmitthe information in the magnetic field 

component of the electromagnetic radiation carried over the power transmission line 26. The 

20 MASER 50 amplifies microwaves to provide power sufficient to inscribe the infonnation to be 

transmitted in the magnetic field generated by the electromagnetic wave carried by the power 

transmission line 26. The MASER SO conventionally employs a microwave generator 52, and a 

microwave stimulation chamber 54 to provide a MASED pulse 56. The signal 56 transmitted 
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ftom the MASER 50 is a coherent acoustic type signal which preferably has an output frequency 

which is ·sufficient to cause atomic transition from El to E2 within the magnetic field of continua 

around the power transmission line 26 at the specific magnetic moment that exists as a result of 

the electricity flowing through the power transmission line 26, such as, by way of example, in the 

5 range of30 GHz to 300 GHz. A discussion of magnetic moments is provided in MECHANICS 

OF CONTINUA, by Eringen, 1967,1980,1989, published by Krieger Publishing Co. Preferably, 
. . 

the MASER 50 provides an inverted atomic popUlation in the magnetic field surrounding the 

power transmission line 26 by pumping directly; through a conventional Q-switch 58, such as . 

described in LASERS, by Anthony Siegman, · 1986, published by University Science Books, and 

10 a conventional synthetic aperture lens 60, into the atomic population of the electromagnetic wave 

canied. over the power transmission line 26 to produce acoustic wave oscillation at the 

appropriate atomic transition :frequency. The synthetic aperture lens 60 is a magnetic lens which 

is capable of providing a focused pulse 62 which is aimed at the power transmission line 26 to 

focus the output of the MASER 50 onto the electromagnetic wave cmied by the power 

15 transmission line 26, and particularly to pmnp it directly into the magnetic flux envelope 64 

(FIG. 9) created by the magnetic frames 66(FIG. 6) resulting from the magnetic field associated 

with the electromagnetic wave carried by the power transmission line 26. The conventional· Q-

switch 58 conventionally controls the microwave pulses from the MASER 50 in accordance with 

the infonnation to be transmitted. 

20 Conventional infomiation protocol or IP addressing is used to cmrectly route the 

infonnation to the designated subscn"bers. In accordance with the system of the present 

invention, since the line is always "hot", no ringing cummt need be transmitted to initiate a 

telephone call. All that need be done, is to use the correct IP prot0col to tum on the phones of 
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the designated subscribers for the call, whether a single party private call or a multiparty 

conference call. The control center 36 may preferably typically include a conventional computer 

68, a conventional signal processor 70, a conventional server 72, and a conventional network 

switch 74. The network switch 74 conventionally switches between various communication 

5 sources such as Internet, telephone company, or cable, by way of example. The computer 68 

conventionally controls the operation of the Q-switch 58. The computer 68 may be 

conventionally programmed to select message routing , process messages in conjunction with the 

signal processor 70, and do event management such as to determine what event has occurred 

with respect to electromechanical devices connected to the power line; for example, as to 

10 whether a light has been turned on or a telephone has gone off hook. The presently preferred 

signal processing 70 is via a conventional neural network, such as a reduced coulomb network or 

RCE as described in DARPA NEURAL NETWORK STUDY, Nov. 1988, reprinted Mar. 1990, 

Oct. 1992, published by AFCEA International Press, using conventional fuzzy tools. 

As shown and preferred in FIG. 2, inductive coupling 76 is used to receive the 

15 transmitted information from the magnetic field surroundblg the power transmission line 26. 

The inductive coupler 76 is preferably a ferroceramic type of inductive coupler having a 

sensitivity such as 1043 volts. The inductive coupler 76, which is otherwise a conventional type 

of inductive coupler, pref~bly detects and converts the transmitted electromagnetic waves into 

electrical signals whic~ are analyzed by the signal processor 70, verified as to comnnmication 

20 content, and distributed_ to the power lines at the various sites 20, 22; 24 for access by the 

appropriate designated subscribers via the IP protocol.· As shown and preferred in FIG. 4, 

assuming the communication is a telephonic voice communication for site 22, the telephone at 

that site 22 is connected to the power line through an addressable interface controller 80 plugged 
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into a conventional electrical outlet 82: which is connected to the power lines via the conventional 

electric utility distribution netWork 84.· The subscriber 48 may then talk to the caller in nonnal 

fashion with the communication being carried out over the power lines instead of the normal · 

telephone lines. The addressable interface controller 80 may preferably include RAM, a passive 

5 . GPS buffer for locating the subscriber, a passive TDR buffer, and a ROM chip/ ASIC, with 

·conventional jacks for plugging in equipment to the· network, such 8S an: RJ-11 jack for the 

telephone and/or video jacks, ~. A conventional device controller 86 may also be employed· for 

:conventionally remotely turning on or off appliances or other electrical devices iti the home such 

as· computer 88~· television 90, appliance 92, or lighting 94. This device control information can 

10 also be transmitted··over.the power lines. 

Referring now to FIGS. S-9, the magnetic field in which the information is 

transmitted in the system and method of the present invention is graphically illustrated. FIG. S 

shows a typical ideal inagnetic :frame caused by the rise and fall of the current in the electrical 

signals being transmitted over the power transmission lines, with the magnetic flux strength 

15 increasing and decreasing as the AC voltage. in the example, rises and fillls betWeert 0 and· · 

1 lOvolts (normal house voltage). FIG. 6 illustrates a typical series ofideal magnetic :frames 66, 

with a magnetic frame being defined ·as peak to peak, for a half cycle of the AC signal; 

illustrating the positive half cycle although it is the same only inverted for the negative half 

cycle. FIG. 7 illustrates a typical series of ideal magnetic frames for a full cycle of the AC signal. 

20 FIG. 8 interrelates the AC signal and the series of ideal magnetic :frames for a 60 Hz full cycle 

AC signal, but only shows the positive portion of the ideal magnetic frames. Lastly, FIG. 9 

illustrates a series of magnetic frames for the full cycle of the AC signal and shows in dotted 

lines a representation of the actual magnetic flux which does not decay to zero and provides a 

10 
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magnetic flux envelope 64 through which the pUlilped output of the MASER 50 travels after the 

synthetic aperture lens 60 focuses the output on the magnetic field surrounding the power 

transmission line 26. The power transmission Jine 26 then acts as a magnetic waveguide for the 

coherent acoustic type signal output of the MASER 50. Preferably, the amplitude of the resultant 

5 carrier is 10% less than that of the normal electromagnetic wave carried by the power, 

transmission line and thus there is no excessive radiation beyond that associated with the normal 

transmission of electric power over the distribution network. 

11 
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CLAIMS 

What is claimed is: 
5 

1. A method for communicating information between subscribers over power 

transmission lines, said power transmission lines conveying electrical power to a plurality of 

diverse electrical sites for providing electrical power to electrical devices disposed at said diverse 

electrical sites, said subscribers being disposed at said electrical sites, said electrical power being 

10 conveyed. over said power transmission lines in the form of electromagnetic radiation along said 

power transmission lines, said electromagnetic radiation having an electric field component and 

an associated magnetic field component, said method comprising the step of transmitting said 

information in said magnetic field component of said electromagnetic radiation for enabling 

communication between said subscribers at said electrical sites. 

15 2. A method in accordance with claim 1 wherein said transmitting comprises 

the step of transmitting said information in the fonn of a coherent acoustic type signal in said 

magnetic field component. 

3. A method in accordance with claim 2 wherein said information 

transmitting step further comprises the step of providing said coherent acoustic signal from a 

20 MASER. 

4. A method in accordance with claim 1 wherein said magnetic field 

component defines a magnetic flux envelope along said power transmission line, said 

information being transmitted within said magnetic flux envelope. 

' 111\lll llllll llll' ""' " '"' * C L M S * 
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5. A method in accordance with claim 4 wherein said transmitting step 

comprises the step of transmitting said information in the fonn of a coherent acoustic type signal 

within said magnetic flux envelope. 

6. A method in accordance with claim 5 wherein said information 

5 transmitting step further comprises the step of providing said coherent acoustic signal from a 

MASER. 

7. A method in accordance with claim 5 wherein said information 

transmitting step further comprises the step of transmitting said information within said magnetic 

flux envelope from a MASER. 

10 8. A method in accordance with claim 1 wherein said information 

transmitting step further comprises the step of transmitting said infonnation in said magnetic 

field component from a MASER. 

9. A method in accordance with claim 1 wherein said electromagnetic 

radi~on along said power transmission line comprises an atomic population, said information 

15 transmitting step further comprising the step of providing an inverted atomic population along 

said power transmission line by pumping magnetic energy directJy into the atomic population of 

said electromagnetic radiation for producing an acoustic wave oscillation in said magnetic 

component at an associated atomic transition frequency. 

10. A method in accordance with claim 9 wherein said magnetic energy 

20 pumping step comprises the step of pumping said magnetic energy from a MASER. 

11. A method in accordance with claim 10 wherein said magnetic field 

component defines a magnetic flux envelope along said power transmission line, said 

information being transmitted within said magnetic flux envelope. 

11111111 """ 111111111111 1111 
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· 12. · A metbod in accordance with claim 9 wherein said magnetic field 

component defines a magneti~ flux envelope· along said power transmission line, said 

information being transmi~ecl within said magnetic flux envelope. 

13. A meth.od in accordance with claim 2 wherein said power transmission 

5 line comprises a magnetic waveguide for said· coherent acoustic type signal. 

14. A method in accordance with claim 8 wherein said power transmission 

· . ·line comprises a magnetic waveguide for said transmitted MASER output. 

15. A method in accc>rdance with claim 8 wherein said magnetic field 

component comprises a magnetic field of continua around said power transmission line, said · 

10. transmitting step further comprises the step of transmitting said infonnaticm.from said MASER 

at an output :frequency sufficient to cause an atomic transition :from E, to B2.within said-magnetic 

field of continua at a specific magnetic moment associated with said electroinagneticradiation. 

along said power transmission line. 

16. ·. A method in accordance with claim 1 further comprising the step of 

15 controlling said information transmission along said power transmission line. 

17. · A method in accordance with claim-16 wherein said controlling step 

comprises the step of controlling said information transmission with a Q-switch. , 

18. A method in accordance with claim l further comprising the step of 

selectively receiving said transmitted information at a designated subscriber for enabling 

20 communication between designated subscribers over said power transmission line: 

19. · A method in accordance with claim 18 further comprising the step of 

varying the designated subsCriber to receive said transmitted information for enabling · · 

communication between different designated subscribers over said power transmission line. 

14 ' "'"'l l\ll\l lllll lllll II llll * C L M S * 
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20. A method in accordance with claim 19 wherein said receiving step 

comprises the step of inductively coupling said transmitted infonnation from said power 

transmission line for enabling said designated subscriber to selectively receive said transmitted 

information. 

5 21. A method in accordance with claim 18 wherein said receiving step 

comprises the step of inductively coupling said transmitted information from said power · 

transmission line for enabling said designated subscriber to selectively receive:said transmitted 

information. 

22. A method in accordance with claim 1 wherein said information comprises 

10 voice information. 

23. A method in accordance with claim 22 wherein said subscribers are 

telephone subscribers and said voice infonnation comprises telephone voice information. 

24. A system for communicating information between subscribers over power 

. 
transmission lines, said power transmission lines conveying electrical power to a plurality of .· 

15 diverse electrical sites for providing electrical power to electrical devices disposed at said diverse 

electrical sites, said subscribers being disposed at said electrical sites, said electrical power being 

conveyed over said power transmission lines in the form of electromagnetic radiation along said 

power transmission lines, said electromagnetic radiation having an electric :field component and 

an associated magnetic field component, said system comprising means for transmitting said 

20 information in said magnetic field component of said electromagnetic radiation for enabling 

communication between said subscribers at said electrical sites; and means for selectively 

receiving said transmitted infonnation from said magnetic field component and providing said 

15 
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· transmitted infonnation to at least one designated subscriber for enabling said information 

communication between said subscribers. 

25. · · A system in accordance with claim 24 wherein said transmitting means 

comprises means for transmitting said infonnation in the (onn of a coherent acoustic type signal 

5 in said magnetic field component. 

26. A system in accordance with claim 25 wherein said information 

transmitting means further comprises a MASER. ·. 

27. A system in accordance with claim 24 wherein said magnetic field 

component defines a magnetic flux envelope along said power transmission line, said 

10 information transmitting means further comprising means for'transmitting said infonnation . 

within said magnetic flux envelope. 

28. A system in accordance with claim 27 wherein said transmitting means 

comprises means for transmitting said information in the form of a coherent acoustic type signal 

within said magnetic flux envelope. · 

15 29. A system in accordance with claim 28 wherein said information 

transmitting means further comprises a MASER .. 

30. A system in accordance with claim 24 wherein said infonnation 

transmitting means further comprises the a MASER. . 

31. . A system in accordance with claim 24 wherein said electromagnetic 

20 radiation along said power transmission line comprises an atomic population, said infonnation 

transmitting means further comprising means for providing an inverted atomic population along 

said power transmission line by pumping magnetic energy directly into the atomic population of 

16 11111111111111 11111 1111111 1111 
* C L M S * 

" 1:: 



· WO 99/57878 PCT/US99/09913 

said electromagnetic radiation for producing an acoustic wave oscillation in said magnetic 

component at an associated atomic transition frequency. 

32. A system in accordance with claim 31 wherein said magnetic energy 

pumping means comprises a MASER. 

5 33. A system in accordance with claim 32 wherein said magnetic field 

component defines a magnetic flux envelope along said power transmission line, said 

transmitting means comprising means for transmitting said information within said magnetic flux 

envelope. 

34. A system in accordance with claim 31 wherein said magnetic field 

10 component defines a magnetic flux envelope along said power transmission line, said 

transmitting means comprising means for transmitting said information within said magnetic flux 

envelope. 

35. A system in accordance with claim 25 wherei:u said power transmission 

line comprises a magnetic waveguide for said coherent acoustic type signal. 

15 36. A system in accordance with claim 30 wherein said power transmission 

line comprises a magnetic waveguide for said transmitted MASER output. 

37. A system in accordance with claim 29 wherein said magnetic field 

component comprises a magnetic field of continua around said power transmission line, said 

transmitting means further comprises means for transmitting said information from said MASER 

20 at an output frequency sufficient to cause an atomic transition from E, to E2 within said magnetic 

field of continua at a specific magnetic moment associated with said electromagnetic radiation 

along said power transmission line. 

111111111111111111111111111111 
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38. A system in accordance with claim· 24 further comprising means for 

·controlling said infonnation transmission along said power transmission line. 

39. . A system in accordance with claim 38 wherein said controlling means . 

comprises means for controlling said information transmission with a Q-switch. 

5 40. A system· in accordance with claim 24 wherein said controlling means 

comprises synthetic aperture lens mean8. 

41. A system in accordance with claim 40 wherein said controlling means 

further comprises Q-switch means operatively associated with said synthetic aperture lens means. 

42. · A system in accordance with claim 24 further comprising means for 

10 ·. varying the designated subscriber to receive said transmitted info~tion for enabling 

communication between different d~ignated subscribers over said power transmission line. : 

43. A system in accordance with claim 42 wherein said receiving means 

. comprises means for inductively coupling said transmitted information from said power 

transmission line for enabling said designated subscriber to selectively receive said transmitted 

15 infonnation. 

44. · A system in accordance with claim 24 wherein said receiving means 

comprises means for inductively coupling said transmitted information from said power 

transmission line for enabling said designated subscriber to selectively receive said transmitted 

information. 

20 45. A system in accordance with cJaim 24 wherein said infonnation comprises 

voice information. 

46. A system in accordance with claim 45 wherein said designated subscribers 

are telephone subscribers and said voice information comprises te]ephone voice infonnation. 

18 

' lllllll "'"' ""' lllll ll '"' * C L M S * 

" I. 


