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WINDOW GLASS ANTENNA 

BACKGROUND OF THE INVENTION 

1 . Field Of The Invention 

This invention relates to a window glass antenna, and 
more particularly to an antenna to be mounted within a 
window of a motor vehicle. 

2. Description Of The Prior Art 
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It is known that a radio antenna may be mounted on 10 
or between the two laminated glass sheets of conven 
tional automobile windows. However, in the past, it has . 
been dif?cult to provide good sensitivity for receiving 
both frequency modulated (FM) and amplitude modu 
lated (AM) radio waves with a single dual-purpose an 
tenna, of the type known in the prior art. It has been 
found, that while such dual-purpose antennas are 
adequate to receive most AM broadcasts, they provide 
very poor reception for higher frequency FM signals. 

SUMMARY OF THE INVENTION 

Accordingly, it is one object of this invention to pro 
vide a novel window glass antenna for automobiles 
which provides good sensitivity for both AM and FM 
radio broadcasts. 

This and other objects have been achieved by provid 
ing separate antenna elements for FM and AM signals, 
on or between the laminated glass sheets used for au 
tomobile windows. A switch is provided to permit 
selective use of one or the other of the antenna ele 
ments depending upon whether AM or FM broadcasts, 
are to be received. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of the invention and 
many of the attendant advantages thereof will be readi 
ly appreciated as the same becomes ‘better understood 
by reference to the following detailed description when 
considered in connection with the accompanying 
Drawings, wherein: 

FIG. 1 is a schematic view of an automobile having 
window glass antenna in its windshield; ' 

FIG. 2 is a plan view of an automobile windshield in 
cluding a window glass antenna. according to the 
teachings of the instant invention; 

FIG. 3 is a plan view of another embodiment of the ' 
invention illustrating an automobile window including 
an antenna configuration different from that of FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the Drawings, wherein like 
reference numerals designate identical or correspond 
ing parts throughout the several views, and more par 
ticularly to FIG. I thereof, an automobile window 1 is 
illustrated.1 The window I includes an FM radio anten 
na 2 and an AM radio antenna 3, illustrated in sche 
matic form. 

Referring now to FIG. 2, the antenna of the instant 
invention is shown in greater detail. More particularly, 
an automobile windshield 11, which may be comprised 
of two laminated glass sheets with an interposed layer 
of thermoplastic material, is shown as including an AM 
antenna 12 as well as an FM antenna 13. , 

The antennas l2 and 13 may consist either of thin 
copper wires or printed strips of conductive material, 
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2 
preferably transparent in nature. If copper wires are to 
be used, their diameters may be within the range of 0.1 
mm. to 1 mm. although wires of diameters between 
0.125 and 0.7 mm. have been found most satisfactory. 
The wire may be inserted in the layer of thermoplastic 
material which is bonded between the two sheets of 
window glass as they are laminated together. 

If printed conductive strip material is to be used in 
forming antennas 12 and 13, it has been found that a 
strip'width of from 0.1 to 2 mm. is ideal. Such strips 
may be formed of commercial silver paste, the non 
volatile component of which may have approximately 
the following composition: 

Ag 90% 
PbO 7.3% 
8,0, 1.2% 
sio2 0.7% 
mp3 0.7% 

This paste may be printed on the window glass using 
conventional screen printing techniques. In the printing 
process, the printed glass sheet is heated to about 
100°C. for 5 minutes to dry the paste. Then, the sheet 
of printed glass is heat treated in a furnace at approxi 
mately 700°C. for about 4 minutes to fix the silver 
paste. 
The antenna can also be printed on glass sheet using 

a conductive solder composed by weight of 40 to 98% 
Pb, 1.8 to 50% Sn, 0.05 to 10% Zn, and 0.05 to 10% Sb. 
Both the shapes of the antennas 12 and 13 and their 

positioning within windshield ll in?uence their per 
formance. ' 

More particularly, in positioning the antennas within 
the window glass of a vehicle, the capacitive effect 
between the antenna and the metal body of the vehicle 
must be considered. For example, as the antennas are 
moved closer to the metal vehicle body, their 
capacitance increases. Accordingly, it is desirable to 
position the antenna as far as possible from the au 
tomobile body to minimize the capacitive ‘effect. How 
ever, it is also important not to obscure the view 
through the window in which the antenna is mounted. 
Accordingly, it has been found that in order to 
minimize the capacitive effect and the vision obscuring 

' effect of the antennas l2 and 13, the main branches of 
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the antennas should be positioned at distances of 
between 2 to 10 centimeters from the edges of 
windshield 11.. In addition, in order to minimize the 
‘radio interference and spurious noise caused by 
windshield wipers, as well as to make a good ap 
pearance, it is desirable to position the main arms of 
antennas l2 and 13 as close as possible to the edges of 
windshield 11 within the 2 centimeter limit above and 
to run the vertical portion of the antennas directly up 
the center of windshield l 1. 

Both AM and FM antennas l2 and 13 may assume 
various shapes. As illustrated in FIG. 2, AM antenna 12 
may have two principal arm portions extending parallel 
to the upper edge of windshield l l and two leg portions 
extending vertically down the center of windshield 11. 
All portions of the antenna are, of course, intercon 
nected to'form acontinuous conductive line. Similarly, 
FM antenna 13 may consist of two principal arm por 
tions extending primarily along the bottom edge of 
windshield 11, with wing portions thereof bent up 
wardly, following the edge contour of windshield 1 l. 
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The PM antenna 13 is in general shorter than the AM 
antenna 12, and it is sometimes preferable that the FM 
antenna 13 be oriented at least in part in a vertical 
direction. The AM antenna 12, on the other hand, is 
preferably relatively long in length and need not be 
oriented in a vertical direction. 

Referring now to FIG. 3, an antenna con?guration il 
lustrating these relationships more clearly is shown. 
More particularly, an AM antenna 12 is shown with its 
principal arm portions extending along the base of a 
windshield 11. The antenna 12 includes wing portions 
at the ends of each of the arm portions thereof, which 
are bent upwardly in a vertical direction, following the 
edge contours of windshield 11. An FM antenna 13 is 
also shown formed of a generally U-shaped conductor 
or conductive strip consisting primarily of two arm por 
tions-extending vertically up the center of windshield 
11. 
Of course, it will be understood that both AM and 

FM antennas may assume numerous other shapes. For 
example, F M antenna 13 may consist of a short vertical 
conductive line having many horizontal branch lines 
extending therefrom. AM antenna 12 may be in the 
form of a spiral line, a net shape (a plurality of inter 
secting perpendicular lines), or a base conductive line 
having many branch lines extending therefrom. 

It is also possible for a TV antenna to be imprinted 
on window glass with a con?guration similar to the FM 
antenna con?gurations described above. 
AM antenna 12 and FM antenna 13 may be coupled 

to a car radio receiver 14 through lead wires 17 and 16, 
respectively. Lead wires 16 and 17 may be ordinary 
shielded cables, as is well known to those skilled in the 
art (see, for example 0.8. Pat. to Koschmieder, No. 
2,213,282, issued Sept. 3, 1940). Selective use of either 
AM antenna 12 or FM antenna 13 is made possible by 
the use of a selector switch 15. Selector switch 15 may 
be interconnected with radio receiver 14 such that 
whenever the radio receiver is switched to receive FM 
broadcasts, FM antenna 13 is automatically intercon 
nected and, whenever receiver 14 is switched to 
receive AM broadcasts, AM antenna 12 is utilized. It is 
also possible to permanently interconnect AM antenna 
12 and FM antenna 13 at a convenient position on 
windshield 11 such that only a single lead wire is neces 
sary to couple the interconnected antennas to radio 
receiver 14. If this is done, the AM and FM antennas 
still function separately, since each antenna is designed 
to be more sensitive in the frequency range in which it 
is intended to operate. In this case, the need for selec 
tor switch 15 is eliminated. 

It will be understood, of course, that while a 
windshield has been referred to in the description 
hereinabove, it is also equally possible to install anten 
nas 12 and 13 in the rear or side windows of an automo 
bile. It is also within the scope of the teachings of the 
instant invention to use an antenna of the type 
described either in or on the windows of a house or of a 
building. 
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4 
In addition, while it is most preferable to use a trans 

parent conductor material for the antenna, it is possible 
to use ?ne, opaque wires advantageously. That is, ?ne 
wires may be set into the windshield of an automobile, 
for example, in a pattern that may also be used for 
sighting the road in front of the automobile. , 

Obviously, numerous additional modi?cations and 
variations of the present invention are possible in light 
of the above teachings. It is therefore to be understood 
that within the scope of the appended Claims, the in 
vention may be practiced otherwise than as speci?cally 
described herein. 
What is claimed as new and desired to be secured By _ 

Letters Patent of the United States is: 
I 1. A window glass antenna particularly suitable for 
use with automotive vehicles comprising: 

a ?rst antenna element designed to receive only FM 
radio broadcasts, 

a second antenna element separate from said ?rst an 
tenna element and designed to receive only AM 
radio broadcasts, 

said ?rst and second antenna elements formed into 
different respective shapes and placed on a glass 
sheet adapted to be mounted to an automotive 
vehicle body, 

said ?rst and second antenna elements positioned on 
said glass sheet so as to minimize the capacitive ef 
fect of said automotive vehicle body on said anten 
na elements’, ' 

one of said ?rst and second antenna elements includ 
ing a pair of symmetrical arms which extend sub 
stantially parallel to a lower edge of said glass 
sheet,~each of said symmetrical arms including an 
upturned end portion; and 

the other of said ?rst and second antenna elements 
positioned substantially at the center of said glass 
sheet and extending from said lower edge thereof 
toward an upper edge thereof terminating in a pair 
of symmetrical arms which extend substantially 
parallel to said upper edge. 

2. A window glass antenna as in claim 1, further com 
prising: " 

means coupled to said ‘?rst and second antenna ele 
ments for connecting said elements to a radio 
receiver, said means including a ?rst lead wire 
coupled to said ?rst antenna element, 

a second lead wire coupled to said second antenna 
element, and, 

a selector switch coupled to said ?rst and second 
lead wires for selectively interconnecting said first 
or second antenna element to said radio receiver. 

3. A window glass antenna as in claim 1, in which 
said ?rst and second antenna elements are comprised 
of printed conductive lines consisting of an electrocon 
ductive composition including a metal and a metal ox 
ide. 

4. A window glass antenna as in claim 1, in which 
said antenna elements are comprised of a conductive 
line consisting of an electroconductive solder. 
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