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9 Claims 

ABSTRACT OF THE DISCLOSURE 
A highway ratio communications system for transmit 

ting a radio signal to vehicles traveling along a roadway 
having a radiation antenna means or a pair of radiating 
antennas each in the form of a transmission line running 
parallel to and on opposite sides of the roadway, and 
being driven in appropriate phase relation by a radio 
signal from a common transmitter, with each antenna 
having a radio signal shield on the side away from the 
highway wherein each shield includes an electrically 
grounded portion de?ning a vertical plane extending from 
at least the plane of the roadway to a predetermined 
distance above the respective radiating antenna and acts 
to attenuate the rearward ?eld of the adjacent respective 
radiating antenna as well as the forward ?eld of the 
radiating antenna on the opposite side of the roadway. 

This invention relates to radio communications appa 
ratus and more particularly to a highway radio com 
munications system for transmitting radio signals to 
vehicles traveling along a roadway. 
Many systems are known to those skilled in the art 

for transmitting messages to vehicles moving along a 
highway for alerting the driver as to various road con— 
ditions, weather, traffic and the like. Most, if not all, 
of these systems are adapted to make use of the standard 
broadcast radio receiver normally carried by the vehicles. 
Further various types of transmission apparatus are 
known for radiating these messages to the vehicles. Some 
systems employ an embedded transmission line in the 
roadway which extends along its length. Other systems 
utilize telephone and power transmission lines running 
along the roadway. Still other systems utilize various 
other types of antenna means such as simple loop antennas 
selectively positioned along the highway route. 

All of these known systems, however, suffer from an 
inherent limitation insofar as actual use is concerned 
due to the fact that such systems either transmit too little 
power or fail to meet the requirements spelled out in 
the Rules and Regulations of the Federal Communica 
tions Commission (F.C.C.). The Rules and Regulations 
of the F.C.C., as presently written, make no provision 
for a highway radio service. Consequently, this operation 
must be in accordance with Part 15 of the Commissioner’s 
Rules which concerns unlicensed radiation. The regu 
lations of Part 15 place stringent limitations on the 
amount of permissible radiation. The maximum amount 
of radiated energy is expressed by formulae in which 
the reference distance is 100 feet. While radiation is 
permitted throughout the spectrum, the region of present 
interest is the standard broadcast band where the maxi 
mum signal strength, at the aforesaid 100 foot distance, 
is equal to 24,000 (microvolts per meter)/frequency (in 
kilocycles per second). The permissible level of radiation 
in the standard broadcast band varies over approximately 
a 3 to 1 range depending upon the emission frequency. 
It can be seen that for maximum signal strength, the 
operating frequency should be as low as possible; how 
ever, the present standard broadcast band prohibits fre 
quency allocations lower than 535 kilocycles. Assuming 
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operation around 635 kilocycles, the permissible radiation 
at one hundred feet away from the radiator is 
24,000/635=37.8 microvolts per meter. This radiation 
level increases linearly as the distance decreases, doubling 
as the spacing is reduced to ?fty feet and increasing 
ten-fold when the interval is reduced to ten feet. 
The sensitivity of the poorest quality auto radio re 

ceivers and the normal varying ambient noise levels along 
the route determines the lowest values of signal which 
will provide acceptable listenable service. It is obviously 
desirable to provide signal strength in excess of the 
minimum acceptable level to assure high quality, noise 
free reception. To do so will require an unconventional 
radiation system for a dual lane road bed in which the 
energy level across each dual lane strip is maximized 
while the signal on either side of the right of way is 
suitably attenuated. 

It is an object of the present invention, therefore, to 
provide an improved radio communications system for 
transmitting messages to vehicles moving along a highway. 

It is another object of the present invention to provide 
a high quality, noise—free highway or turnpike communi< 
cations system for vehicles in which the transmitted 
signals are con?ned to the vicinity of the roadway. 

It is yet another object of the present invention to 
provide a restricted radio transmitting system for com 
municating to vehicles traveling along the roadway in a 
predetermined direction while attenuating the signal 
strength to the required level outside of the immediate 
vicinity of the roadway. 

It is still another object of the present invention to 
provide a highway radio communications system which 
satis?es the requirements of the Federal Communications 
Commission. 
These and further objects of the invention are accom 

plished by the use of a pair of radiating antennas, each 
being in the form of a transmission line running parallel 
to the roadway on opposite sides thereof, and being 
driven in appropriate phase relation by a radio signal 
from a common transmitter, with each antenna having 
its own shield on the side away from the highway wherein 
each shield acts to attenuate the rearward ?eld of the 
adjacent radiating antenna as well as the forward ?eld 
of the radiating antenna on the opposite side of the 
highway. 

Other objects and advantages of the present invention 
will be more readily understood when the following 
detailed description is read in connection with the accom 
panying drawings, in which: 
FIGURE 1 is a plan view of sections of a pair of op 

positely conducting dual lane roadways with a median 
strip including the embodiment of the subject invention; 
FIGURE 2 is an enlarged front sectional view of one 

of the dual lanes of a divided roadway including the 
subject invention; 
FIGURE 3 is an enlarged perspective view of a por 

tion of one of the single wire transmission lines and its 
adjacent associated radiation shield; 
FIGURE 4 is an enlarged vertical sectional view of a 

portion of the supporting structure upon which each radi 
ating transmission line is mounted; 
FIGURE 5 is an enlarged fragmentary side elevational 

view of an illustrative example of the manner in which 
the shield wires as shown in FIGURE 3 are attached to 
the supporting structure; 
FIGURE 6 is a perspective view similar to FIGURE 

3, but on a reduced scale, showing a modi?ed form of 
supporting structure for the system of the invention; 
FIGURE 7 is an enlarged side elevational -view, part‘ 

ly in section, of fragmentary portions of the support of 
FIGURE 6; and 
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FIGURE v8 is a cross-sectional view, on a reduced scale, 
similar to FIGURE 2, showing a modi?ed arrangement 
of the system of the invention on a divided roadway. 

Referring now to the drawings, FIGURE 1 illustrates 
the system embodying the subject invention. A pair of 
dual lane roadways 10 and 12 is shown comprising a two 
direction turnpike such that roadway 10 carries vehicle 
14 in one direction while the roadway 12 carries the 
vehicles 15, 16 and 17 in the opposite direction. A median 
strip 26 is adapted to separate the two roadways. The 
radio communications system hereinafter disclosed af 
fords communications to vehicles traveling in a predeter 
mined direction, that is, one message can be directed to 
vehicles traveling in one direction on the highway or 
turnpike while another message can be simultaneously 
transmitted to vehicles traveling in the opposite direction. 
Furthermore, the electromagnetic radiation is substantial 
ly con?ned to the area of the particular roadway to be 
radiated. It also provides for means whereby a particular 
message can be transmitted to vehicles along a selected 
distance such that while a vehicle is traveling along a 
certain stretch of roadway, one message will be commu 
nicated thereto; however, when passing on to another 
stretch of roadway, a second message individual to that 
section of roadway can be transmitted thereto. It should 
be understood, however, that when desired one message 
can be transmitted to two or more sections of’the roadway 
or for the entire length, depending upon the nature of 
the message desired to be transmitted. 

In order that different messages can be transmitted 
to vehicles passing in opposite directions, each roadway 
10 and 12 contains its own communications system. Each 
roadway, for example roadway 10, includes a transmitter 
22 operating in the broadcast band having an input ter 
minal 24, coupled to a two wire transmission line com 
prising antenna wires 26 and 27 running substantially 
parallel to the dual lane roadway 10 for a predetermined 
distance Where a second independently operating trans 
mitter 22' is located. The transmitters 22 and 22' com 
monly feed the antenna \wires 26, 27 and 26' and 27’, 
respectively, such that the current in its pair of antenna 
wires is in appropriate phase relation with each other, for 
example, such as substantially out of phase. Termina 
tions, not shown, are coupled to the antenna wires at 
their extremities. 

It is contemplated that the radiating transmission lines 
comprising the ‘wires 26 and 27 would run along the 
roadway 10 for approximately ten to twenty miles or 
other selected distance. It is desirable for radiating an 
tennas of such a length that one or more signal ampli 
?ers 28 be coupled to each line intermediate the ends 
thereof. It is also desirable to include signal ampli?ers 
of the type shown for impedance matching purposes 
where the antenna wires 26 and 27 vwould have to be fed 
through underground conduits where access roads lead 
onto the roadway. In addition, relatively short breaks in 
the antenna and shield system, to vbe described, are pro 
vided at regular intervals along the length of the system 
to enable maintenance equipment such as grass-cutting 
apparatus to have easy access to both sides of the radia 
tion shields 30 and 32. 
A ?rst radiation shield 30 is located behind the road 

way 10 and the antenna wire 26 such that it runs parallel 
thereto and substantially coextensive with the antenna 
wire 26. A second radiation shield 32 is located behind 
the other side of the roadway 10 and the radiation wire 
27 such that it also runs parallel to and coextensive there 
with. The purpose of the radiation shields 30 and 32 is 
to attenuate the rearward ?eld of the adjacent radiating 
antenna 26 and 27, respectively, while at the same time 
attenuating the forward ?eld of the radiating antenna on 
the opposite side of the roadway, that is, wires 27 and 26. 
The transmitters 22 and 22' are coupled to a source of 

input signals, not shown, by means of the input terminals 
24 and 24’, respectively. The input signal source may be, 
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4 
for example, a telephone line containing programmed 
material in the form of a message to be communicated 
to a vehicle traveling along the particular stretch of road 
way; however, when desirable, the same input signal 
could be applied to both input terminals 24 and 24'. It 
should ‘be pointed out that this is stated by way of exam 
ple only and is not meant to be interpreted in a limiting 
sense. 

The system thus far has been described with respect 
to a radio communications system for the roadway 10. 
With respect to the roadway 12 which carries vehicles in 
the opposite direction, the apparatus is merely duplicated 
with transmitters 22 and 22’ coupling signals to the anten 
na wires 26 and 27 which run adjacent to and parallel to 
the roadway 12 with the radiation shields 30 and 32 
situated behind wires 26 and 27 for con?ning the radia 
tion to the vicinity of the roadway 12 while attenuating 
this signal rearwardly of the antenna wire 26 and wire 27. 
However, it is to be understood that the system can also 
be used on a two lane undivided roadway. 

Referring now to FIGURE 2, there is shown a cross 
sectional view of a typical 20 foot dual lane roadway in 
one direction including the two antenna wires 26 and 27 
and a pair of radiation shields utilized therewith. Shown 
in cross-sectional view is a two lane roadway, for example 
roadway ltl, having two vehicles 36 and 38 traveling side 
by-side in the same direction along the roadway. The 
transmitting antenna wires 26 and 27 are shown mounted 
on electrically conductive supporting structures 40‘, con 
structed of metal or the like, comprising the vertical mem 
ber 42- and two horizontal members 44 and 46. The an 
tenna wires 26 and 27 are attached to but insulated from 
the horizontal members 44 by means of insulating mem 
bers 48. The antenna-shield con?guration is located on 

r each side of the roadway 10 such that it is spaced from the 
respective edges thereof in conformity to terrain and 
radiation requirements. Both antenna wires 26 and 27 are 
located substantially the same height above the road level 
as well as back from the respective edge of the roadway, 
preferably an equal distance. For example, if each lane of 
the dual lane roadway 10 is ten feet wide, the antenna 
wires 26 and 27 are located approximately ten feet from 
the respective edge where the terrain is relatively ?at. 
However, in certain situations, where terrain or structures 
such as bridges, un-derpiasses, ovenpasses, and the like, do 
not permit relatively wide and ?at shoulders adjacent the 
roadway the antenna-shield con?guration may be placed 
substantially closer to the edge and in a somewhat modi 
?ed con?guration for the relatively short distance re 
quired, to satisfy the particular problem presented by 
roadway construction and route. 
The radiation ‘shields 30 and 32 shown in FIGURE 1 

each comprise a plurality of wires 30a—30g and 32a-32g. 
The vertical member 42 of the support 40, shown in 
FIGS. 2—5, is constructed of galvanized pipe or other elec 
trically conductive material, as well as the horizontal 
members 44 and 46, The shield wires 30a~30g and 32a 
32g are adapted to provide an electrical shield on three 
sides of the antenna wires 26 and 27. The uppermost 
shield wires 30b and 32b are raised off the ground to- a 
height preferably of about 10 feet high so that they extend 
above the tops of the vehicles 36 and 38. The wires 26 and 
27 then are mounted approximately ?ve feet above the 
surface of the ground. The shield wires 30a and 32a are 
offset from the vertical member 42 while the shield wires 
30g and 32g are embedded in the ground. The shield wires 
30b—30f run substantially parallel to one another through 
the vertical member 42 and de?ne a substantially vertical 
plane with respect to the ground. The same may be said 
with respect to the shield wires 32b-32f. Ground wires 30a 
and 301) are substantially parallel to one another and de 
?ne a substantially horizontal plane with respect to the 
surface of the ground. Also shield wire 30a, antenna wire 
26 and shield wire 30g de?ne a second substantially ver 
tical plane with respect to the earth. Considering the 
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shield wire 32a, the antenna wire 27 and the shield wire 
32g, they also de?ne a second vertical plane with respect 
to the vertical plane de?ned by shield wires 32b-32j‘. 

Considering now FIGURE 3, there is shown in perspec 
tive view one supporting structure 40 for the antenna wire 
26 and the shield wires Silo-30b. The vertical member 42 
which is an electrical conductor is embedded in a concrete 
base 50 for support and is further electrically connected to 
a grounding rod 52 by means of an electrical conductor 54 
soldered to the member. The horizontal members 44 and 
46 are mechanically and electrically coupled thereto such 
that the member 44 is located midway while member 46 is 
located near the upperextremity thereof. The antenna 
wire 26 is shown mounted to the horizontal member 44 
but is insulated therefrom by means of an insulating mem 
ber 48 which is preferably a piece of ?berglass rod or the 
like. The shield wires 30a—30f are adapted to pass through 
the members 42 and 46 by means of holes drilled there 
through. These wires are electrically grounded to the 
members 42 and 46 in a manner to be described in greater 
detail subsequently. 
As has been noted above, the shield wires 30a-30g and 

32a—32g ‘run substantially parallel with each other and 
parallel to the respective antenna wires 26 and 27 and co 
extensively therewith. In certain instances, the shield wires 
30g and 32g embedded in the earth can be eliminated, 
such as for example when the antenna-shield con?gura 
tion passes over salt water in which case the salt water 
acts as a shield. 

It has been found that a desirable number of shield 
wires appearing in the vertical plane above the roadway 
level as de?ned by shield wires 30b—30f and 32b—32f 
should be no less than ?ve for a proper attenuation of the 
rearward radiation ?eld of the antenna wires 26 and 27 
when operating in the standard broadcast band but it is to 
be understood that a greater number of shield wires may 
be provided. Also, it has been found that a desired dis 
tance between supporting structures 40 ‘should be roughly 
eighty feet. With an antenna-shield con?guration as shown 
in FIGURES 2 and 3, the system provides a ratio of the 
desired signal strength at the center of the dual lane 10 to 
undesired signal at a distance of one hundred feet from 
the closer radiating wire of approximately 18:1 which 
means for 37.8 microvolts per meter undesired signal level 
at one hundred feet a 680 microvolts per meter signal 
strength appears at the center of the roadway. 
FIGURE 4 discloses in greater detail the mechanical 

features of the vertical member 42 and the horizontal 
member 44. The vertical member 42 is shown in a sec 
tional view with the horizontal member 44 coupled thereto 
by means of a threaded coupling into a sleeve 56 which is 
welded to the member 42. Reference character 58 indi 
cates a weld. A small hole 60 appears in the side of the 
pipe so that a shield wire, such as 30d or 32d, can pass 
therethrough. The glass ?ber rod 48 ?ts into the member , 
44 and is fastened thereto by means of nut-bolt combina 
tion 62. A hole 64 appearing near the extremity of the 
?berglass rod 48 is adapted to pass and support an antenna 
wire such as antenna wires 26 or 27 therethrough. 

Referring now to FIGURE 5, there is shown the man 
ner in which the shield wires 30b-3Gf and 3217-32)‘ are 
mechanically and electrically coupled to the vertical sup 
porting structures 40. A shield wire, for example shield 
wire 30b, is continuous and passes through the vertical 
member 42 by means of the holes 60. A tension relieving 
wire 66 is wrapped tightly about the shield wire 30b im 
mediately adjacent the holes 60 and a solder connection 
68 is made at each wrap to the member 42 which, as has 
been said before, is preferably composed of galvanized 
pipe. A third solder connection 69 is made between the 
tension relieving wire 66 and the member 42 intermediate 
the solder joints 68. 

\Vhat has been shown and described therefore is a turn 
pike radio communications system for vehicles traveling 
in a predetermined direction along a turnpike. The system 
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comprises in combination with each roadway one or more 
transmitters commonly coupled to a two wire antenna 
system with one wire each running on opposite sides of 
the roadway for a predetermined distance. Secondly, and 
most importantly, each line of said transmission line com 
prises a radiating antenna wire running substantially paral 
lel to and adjacent the roadway with each antenna line 
being substantially shielded on three sides by a plurality 
of shield wires running substantially parallel to and co 
extensive with the transmission line. Both transmission 
lines are commonly driven by the transmitter such that 
the signals traveling on the transmission lines are in ap-. 
propriate phase relation, the resulting effect being that 
the radiation shields attenuate both the rearward ?eld of 
the adjacent radiating antenna as well as the forward ?eld 
of the radiating antenna on the opposite side of the road 
way. 

This invention has been shown and described in con 
nection with the most favorable terrain adjacent the edge 
of the roadway. However, in instances such as in built-up 
highways, where a roadway shoulder is only a few feet 
wide, not su?icient for a vehicle to pull o? the roadway, 
with the terrain then falling off on a steep decline, the ver 
tical members 42 of the supports 40 would be substan 
tially longer since they would be anchored in the ground 
a substantial distance below the level of the roadway and 
would still extend the same distance above the roadway 
surface as shown. In such an instance, additional shield 
wires comparable to wires 30a—30g and 32a-32g would 
be connected on the supports to form a radiation shield 
adjacent the roadway extending the vertical dimension of 
the supports. This means the supports would also provide 
shield wires at levels below the level of the highway, that 
is between the highway level and the plane at which the 
support contacts the ground. The supports would still 
provide, for example, at least ?ve shield wires above the 
roadway level. 

Other variations in the supporting struture, not shown, 
may become necessary to form a continuous radiation 
shield adjacent the roadway in other peculiar terrain, 
bridges, etc., situations, but the concept of the invention 
remains the same in all instances. 
A modi?ed form of support 40’ constructed of elec 

trical insulation material, such as ?ber glass, is shown in 
FIGURES 6-8, with FIGURE 8 also disclosing a modi 
?ed support 70 for use in the center strip or median of 
a divided highway where the median is not wide enough 
to accommodate a pair of radiation shields as shown in 
FIGURE 1. The supporting structure 40’ is similar to the 
supporting structure 40 and the members connected there 
to, as previously described, and similar components are 
designated by corresponding primed numerals in the draw 
ings. In this form of the invention, vertical member 42' 
is constructed of insulation material, such as plastic or 
?ber glass tubing, and is appropriately apertured to re 
ceive horizontal rod members 44’ and 46' therethrough 
which are secured thereto by appropriate means, such 
as epoxy resin, as indicated at 71. Rod members 44' 
and 46' are also constructed of electrical insulation ma 
terial, such as ?ber glass, and are apertured adjacent the 
ends to pass and support antenna wires 26" or 27", and 
shield wire 30a’ or 32a’, respectively. In like manner, 
vertical member 42’ is provided with a plurality of aper 
tures along its length through which shield wires 30b’ 
30f’ or 32b'—32f’ pass. The wires 30a’-30f’ or 32a'-32f', 
forming the radiation shield, are electrically grounded by 
means of an electrical conductor 54' electrically con 
nected to grounding rod 52’ and each of the shield wires 
at 72, by soldering, clip connectors, or the like. Where 
necessary, conductor 54’ may be secured in position by 
means of tape 73, or other suitable means. The top of 
vertical member 42' is provided with a cap 74 connected 
thereto by suitable means, such as epoxy, to close the 
end of the tube. 
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Where circumstances permit, as where the median of 
a divided highway is relatively small as previously indi 
cated, a single supporting structure 70 may be used for 
‘supporting a pair of antenna wires 27" and a pair of upper 
shield wires 32a’ as indicated in FIGURE 8. In this ar 
rangement the vertically arranged shield wires 32b'—32f’ 
serve as the vertical shield wires for the communication 
systems, of both roadways 10 and 12, but electrically the 
system remains the same as when a pair of complete 
radiation shields are provided in the media. The upper 
and lower horizontal rods are the same as rods 46' and 
44’ but extend substantially the same distance from op 
posite sides of the vertical member 42’ and respectively 
support shield wires 32a’ and antenna wires 27" at each 
end thereof. The wires are connected into the system as 
before, except in this instance a pair of shield wires 32a’ 
and shield wires 32b'—32f are connected to ground by a 
conductor 54' at each of the support members. 

While there has been shown and described what is 
at present considered to be preferred embodiments of the 
subject invention, modi?cations thereto will readily occur 
to those skilled in the art. It is not desired therefore that 
the invention be limited to the speci?c arrangements shown 
and described but it is to be understood that all equiva 
lents, alterations and modi?cations within the spirit and 
scope of the present invention are herein meant to be 
included. 

I claim as my invention: 
1. A highway radio communications system for trans 

mitting a radio signal to one or more vehicles traveling 
along a roadway comprising in combination: a radio 
communications transmitter having an input signal cou 
pled thereto from a signal source; radiation antenna 
means, coupled to said radio communications transmitter 
for radiating a radio signal to said vehicles, and extending 
a predetermined distance along said roadway and being 
located substantially parallel to and adjacent thereof; 
and a pair of radio signal shield means, one on each side 
of and substantially parallel with said roadway, substan 
tially coextensive and parallel with said radiation an 
tenna means; said radiation antenna means located 'be 
tween at least one side of said roadway and one of said 
radio signal shield means; and each radio signal shield 
means including an electrically grounded portion extend 
ing vertically from at least the plane of said roadway to 
a predetermined distance above said radiation antenna 
means for attenuating said radio signal to a predetermined 
level in directions laterally away from said roadway 
thereby con?ning said radio signal to the immediate 
vicinity of said roadway. 

2. A radio communications system as de?ned in claim 
1, wherein said radiation antenna means comprises at 
least a one wire transmission line located a predetermined 
height above the surface of the roadway. 

3. A radio communications system as de?ned in claim 
1, wherein said radiation antenna means comprises two 
radiating antenna wires coextensive with each other, com 
monly fed from said radio communications transmitter so 
to carry substantially out of phase signal currents and 
disposed relative to said roadway such that one wire is 
situated on each side thereof between the roadway and 
the radio signal shield means. 

4. A radio communications system as de?ned in claim 
1, wherein said radiation antenna means comprises a two 
wire transmission line coextensive with each other, com 
monly fed from said transmitter and being disposed rela 
tive to said roadway such that one wire is located on each 
side thereof; and additionally including radio signal ampli 
?er means selectively coupled to each line of said two 
wire transmission line intermediate the ends thereof for 
boosting the signal strength of said radio signal to a pre 
determined level. 

5. A radio communications system as de?ned in claim 
1, wherein said pair of radio signal shield means each 
comprises: a plurality of supporting structures having 
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8 
grounding means; a plurality of horizontally extending 
shield wires substantially parallely disposed and de?ning 
a substantially vertical plane extending from at least the 
plane of said roadway to a predetermined distance above 
said radiation antenna means and being supported and 
connected at selected horizontal intervals to one of said 
plurality of supporting structures and grounding means; 
and at least one shield wire mounted on and connected 
to said one supporting structure and positioned away from 
said plurality of shield wires toward said roadway such 
that it is substantially coplanar with one shield wire of 
said plurality of shield wires. 

6. A radio communications system as de?ned in claim 
1, wherein said pair of radio signal shield means each 
comprises: a plurality of supporting structures; a plurality 
of substantially horizontally extending shield wires de?n 
ing a substantially vertical plane extending from at least 
the plane of said roadway to a predetermined distance 
above said radiation antenna means and being supported 
at selected horizontal distance intervals along said road 
way by one of said plurality of supporting structures; at 
least one shield wire mounted on said one supporting 
structure and positioned away in offset relationship from 
said plurality of shield wires toward said roadway such 
that it is substantially horizontally coplanar with one 
shield wire of said plurality of shield wires; and means 
for electrically grounding all of said shield wires. 

'7. A radio communications system as de?ned in claim 
1, wherein said pair of radio signal shield means each 
comprises a plurality of shield wires mounted on an elec 
trically grounded support, said plurality of shield wires 
being disposed substantially parallel to the surface of the 
earth and de?ning a ?rst substantially vertical plane ex 
tending from at least the plane of the roadway to a pre 
determined distance above said radiation antenna means, 
means for grounding said plurality of shield wires to said 
grounded support; said radiation antenna means located 
a predetermined distance above the surface of the earth; 
at least one additional shield wire mounted on said 
grounded support and being offset toward said roadway 
from said plurality of shield wires and positioned above 
said antenna means a predetermined distance such that it 
de?nes a substantially horizontal plane with one of said 
plurality of shield wires and a second substantially vertical 
plane with said antenna means; and still at least another 
shield wire embedded in the earth a predetermined dis 
tance ‘below the ground and intermediate the said ?rst 
vertical plane and said roadway. 

8. A system as de?ned by claim 1, wherein said pair of 
radio signal shield means each comprises a plurality of 
shield wires strung substantially horizontally between sup 
ports having grounding means located at selected distance 
intervals along said roadway, said plurality of shield 
wires de?ning a substantially vertical plane extending 
from at least the surface of the earth to a predetermined 
distance above said radiation antenna means, means for 
grounding said plurality of shield wires to said grounding 
means, at least one other shield wire strung between 
said supports and adapted to be o?set therefrom toward 
said roadway such that one of said plurality of shield 
wires and said other shield wire de?nes a substantially 
horizontal plane above said antenna means with respect 
to the surface of the roadway, said other shield wire 
de?ning yet another substantially vertical plane with re 
spect to the surface of the roadway with said antenna 
means; and yet another shield wire embedded beneath the 
surface of the earth running substantially parallel with 
said other shield wire and said antenna means and lying 
substantially in said yet another vertical plane as de?ned 
by said yet another shield wire and said antenna means. 

9. A radio communications system as de?ned by claim 
1, wherein said antenna means comprises a two wire trans 
mission line, forming two radiating wire antennas run 
ning on opposite sides of said roadway, commonly driven 
from said signal source, supports having grounding means 
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positioned at predetermined distances along each side of 
said roadway, each wire antenna mounted on and insu 
lated from said supports on the respective side of said 
roadway, and wherein said pair of radio signal shield 
means each comprises a plurality of shield wires mounted 
on said supports and electrically connected to said ground 
ing means and de?ning a substantially vertical plane ex 
tending from at least the plane of the roadway to a pre 
determined distance above the respective wire antenna 
and positioned behind a respective wire antenna in rela 
tion to said roadway; at least another shield wire mounted 
on said supports and electrically connected to said ground 
mg means, but o?set threfrom such that it lies in another 
vertical plane as de?ned by it and said respective wire 
antenna; and still another shield wire embedded in the 
earth running parallel and coextensive with said wire an 
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tenna and lying in said another vertical plane, whereby 
all of said shield wires provide a radio signal shield on 
three sides of each of said radiating wire antennas. 
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