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This invention relates generally to antennas 
and more particularly to television antennas of 
simple construction which provide high gain on 
Signals in two non-contiguous frequency ranges. 

Television antennas have been relatively com 
plicated mainly because television signals have 
been broadcast in two non-contiguous frequency 
ranges in the very high frequency band. In order 
to provide good signal pickup, television antennas 
must include arms of relatively long lengths and 
to provide an antenna, which is sufficiently rigid 
and which at the same time present an attractive 
appearance, has resulted in structures which are 
quite expensive. Because of the very high fre 
quencies involved, it is necessary to provide line of 
sight between the transmitting and receiving 
antennas and accordingly it is necessary to mount 
the antenna at a high elevation, such as on the 
roof of a house. This has made the large and 
complicated antennas which have been used fur 
ther objectionable. 
Although indoor antennas have been used to 

a considerable extent, such antennas have pro 
vided relatively low gain and are therefore Satis 
factory, only in areas, having strong signals. 
many cases such antennas have required adjust 
ment as the receiver is tuned from one station 
to another in order to provide optimum pickup. 
This is obviously objectionable. Indoor antennas 
of such construction to be positioned outside the 
receiver cabinet have been undesirable because of 
their appearance and the space required to extend 
the arms thereon. 

It is therefore an object of the present inven 
tion to provide an efficient television antenna of 
simple construction. 
"A further object is to provide a television 
antenna, which may be conveniently supported in 
an attic or the like and which provides high 
Signal gain. 
A still further object is to provide an antenna, 

system of very inexpensive construction which 
provides high gain. On both the high and low 
frequency television bands. 
A feature of this invention is the provision of 

an antenna, formed by conducting layers placed 
on an insulating web. 
A further feature of this invention is the pro-. 

vision of a bi-resonant antenna, system including 
a first web having thereon an antenna for opera 
tion on one frequency band, and a second web 
having thereon, an antenna, for operation on a 
second frequency band, with the two webs being 
secured together at the ends and supported in 
the form of a hammock. 
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Another feature of this invention is the pro 

vision of a bi-resonant antenna system in which 
each antenna section is formed by an overlong 
dipole having the arms thereof sectionalized by 
condensers. The unit may be formed by con 
ductors placed on an insulating sheet, with the 
capacitors being provided by insulating and con 
ducting layers over the conductors at gaps 
therein. 
Further objects and features, and the attend 

ing advantages of the invention will be apparent 
from a consideration of the following description 
When taken in connection with the accompanying 
drawings in which: 

Figure 1 illustrates the antenna as installed in 
an attic; 

Figure 2 is a top plan view of the antenna of 
Figure 1; 
Figure 3 is a top plan view of the antenna of 

Figure 1 with a portion of the top web broken 
away; 

Figure 4 is an enlarged plan view of the 
capacitor construction; 

Figure 5 is a cross-section along the lines 5-5. 
of Figures 2 and 4; 

Figure 6 illustrates the connection of a trans 
mission line to the conductors; 

Figure 7 illustrates a second embodiment of 
the invention; 

Figure 8 shows the current distribution in the 
low band antenna; and, 

Figure 9 illustrates the current distribution in 
the high band antenna. 

In practicing the invention an antenna System 
is provided including antenna, Sections operating 
on the high and low band, each being an over 
long dipole with the arms thereof sectionalized 
by condensei's. Each antenna, may be placed on a 
web which is supported substantially horizontally, 
With the two WebS being connected at the end so 
that they can be supported as a unit. The lower 
Web is longer than the upper web so that the lower 
antenna is spaced from the upper one. The webs 
may be of sufficient width that reflectors may be 
provided thereon properly spaced from the 
antenna, elements. Alternatively, the two ele 
ments may be positioned on a single web ar 
rainged to be positioned vertically as a banner. 
To increase the response in the high band, addi 
tional half-Wave elements may be connected at 
the ends of the overlong dipole by phase revers 
ing stubs. The capacitors used in sectionalizing. 
the arms may be provided by cutting portions 
from the conducting strips and placing insulators 
and conductors: thereon. Therefore, the entire 
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structure may be formed very inexpensively fron 
paper or other inexpensive web material, con 
ducting strips, and sections of transmission line. 
Connection is made directly to the high hand 
antenna, and to the low band antenna through 
a quarter wave line at the high band, with a half 
wave shorted stub also being connected acroSS 
the low band antenna. 

Referring now to the drawings, in Figures 1, 
2 and 3 there is illustrated an antenna, in accord 
ance with the invention which is of the hammock 
type. In Figure 1 this antenna is shown strung 
up in an attic, and it is obvious that Such an 
antenna can also be supported along a wall or be 
tween any two supports. The antenna is formed 
by a top web or sheet 0 and a bottom web or 
sheet f which are connected together at the 
ends, from which they are supported by cables 
or the like 2. The antenna, elements are formed 
by conducting portions on the webs which may 
be provided by depositing a layer directly there 
on as by Sputtering or the like, or may be pro 
vided as tape having an adhesive coating which 
is easily fastened to the web. 

In Figure 2 the top web 0 is shown more in de 
tail with conducting portions 5, 6, 7, 8, 9 
and 20 being placed on the web 0 to form an an 
tenna element. The over-all length of the con 
ducting elements is between A wave length and 
one wave length at the frequencies involved. COll 
densers 2, 22, 23 and 24 separate the various 
sections. Each of the sections 5, 6, 9 and 20, 
and the sections T and 8 together, are slightly 
less than a quarter wave length long at the high 
est frequency to be received. A conducting por 
tion 25 is provided at the back of the strip which 
is approximately one-half wave length long and 
serves as a reflector for the antenna to thereby 
increase the gain in the usual manner. Connec 
tion to the antenna is made at the junction of 
sections 7 and fS by a section of transmission 
line 26, and a shortage stub 27 is also connected 
to the junction for a reason to be explained more 
in detail hereinafter. 
The antenna provided on the top Web 0 is for . 

reception on the low television band extending 
through the range from 54 megacycles to 88 
megacycles, and to provide proper response in this 
range, the sections 5 and 6, 9 and 20 are each 
approximately 30 inches long, and the sections 7 , 
and f 8 are each approximately 15 inches long. 
The capacitors 2, 22, 23 and 24 are each of the 
order of ten micromicrofarads. The reflector 25 
is approximately ninety five inches long and is 
spaced from the antenna by about 44 inches. 
As shown in Figures 4 and 5, these condensers 

are formed by cutting a slot in the Web and Con 
ductor and providing insulating and conducting 
layers thereacross. Figures 4 and 5 illustrate the 
condenser coupling the portions 8 and 9, with 
the gap in the sections being formed by cutting 
a slot 30 in the Web 0 and also in the con 
ductor to separate the same into the portions 
8 and f 9. Placed on top of the ends of the 

portions 8. and 9 is an insulating section 3 
which may be a suitable tape having adhesive 
thereon. On top of the tape 3 there is applied 
a conducting strip 32 which has the dimensions 
required to provide the desired capacity between 
the adjacent antenna, portions. This may also be 7 
an adhesive conducting layer which may be e2S 
ily applied, or a conducting layer deposited di 
rectly on the insulating layer 3. 
In Figure 3, in which the top web is broken 

away, the high band antenna Section is shown 
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more in detail. As previously stated, this is pro 
vided on a web ff longer than the web O so that 
it hangs below the web O and is thereby Spaced 
therefrom. The antenna is formed by conduct 
ing portions 35, 36, 37, 38, 39 and 40 which form 
an overlong dipole in the high frequency band in 
generally the same manner as the antenna for 
the low frequency band. The various sections are 
separated by condensel's 4, 42, 43 and 44 which 
may be constructed in the manner shown in Fig 
ures 4 and 5 previously described. 
For operation in this frequency band, which 

extends from 174 to 216 megacycles, the Sections 
35, 36, 39 and 40 are of the order of 10 inches 
long and the sections 37 and 38 are each 5 inches 
long. The gain in the high band can be increased 
by the use of reflectors 45, and by the addition 
of half Wave dipole elements connected to the 
ends of the units as indicated at 46 and 47. These 
elements are connected to the ends of the Over 
long dipole by shorted quarter wave stubs 48 
and 49. Three reflectors 45 are used, each being 
30 inches long and spaced from the high band 
antenna, section by 16 inches. The elements 46 
and 47 are of the Order of 27 inches long and 
the stubs 48 and 49 may be formed by sections 
of 300 ohm transmission lines 12 inches long. 

Referring again to Figure 1 it is seen that the 
transmission line 26 connects the low band an 
tenna, on the Web O directly to the high band 
antenna on the web . Connection to the en 
tire unit then is made by a transmission line 50 
connected to the high band antenna. Figure 6 
illustrates the mainer in which connection of the 
transmission lines may be made to the conduct 
ing portions of the antenna. By making the line 
26 of a length equal to a quarter wave on the high 
band, and by the use of the shorted half wave 
stub 27, the low band antenna is completely iso 
lated from the high band antenna. When oper 
ating with the frequencies previously referred 
to, the transmission line 26 may be a 300 ohm 
line 12 inches long, and the stub 27 may be a 300 
ohm line 24 inches long. On the low band, the 
shorted stub 27 and the high band antenna are 
both high impedances and therefore have sub 
stantially no effect on the operation of the low 
band antenna. 

Figures 8 and 9 show the current distribution 
in the antenna, Sections for the two bands. The 
antenna system as shown has provided Substan 
tial gain over tuned half-wave dipoles with the 
system showing a gain in the low band of 1.7 
to 1. Without a reflector and 2.4 to 1 with a re 
flector, and a gain in the high band of 1.4 to 1 
Without a reflector and 2.5 to 1 with a reflector. 

In Figure 7 there is illustrated a simplified em 
bodiment wherein the two antenna elements are 
provided on a single web arranged to be supported 
Vertically as a banner. This Web 55 has the low 
band antenna 56 at the top thereof, and the high 
band antenna, 57 at the bottom. The antenna 
elements themselves may be exactly identical to 
those shown in Figures 1 to 3 inclusive with the 
two antennas being spaced vertically in substan 
tially the same manner. The antennas 56 and 57 
are connected by a transmission line 58, and a 
Shorted Stub 5 is connected to the antenna, 56. 
The Signals picked up in the antennas may be 
applied to a receiver through the transmission 
line S connected to the high band antenna, 57. 

it is apparent from the foregoing that the an 
tenna, System of the invention may be constructed 
Very simply and inexpensively from readily avail 
able materials. The structure is made up of insu 
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lating websivhich may be paper or cloth, and 
conducting strips thereon which may be either de 
posited directly on the web or applied thereto by 
adhesive. The capacitors connecting the sections are simply provided by insulating layers bridging 
adjacent ends of the conducting elements, and 
other conducting strips over the insulating layers 
to form condensers which connect the interrupted 
portions of the strips. The stubs required may be 
provided simply from 300 ohm transmission line 
such as is used for the lead in from the antenna 
so that the very few differentimaterials are re 
quired and a very simple aSSémbly process there 
Of is possible. 
The antenna, is of such configuration that it 

can be easily installed in a space such as an attic 
having limited head room. The over-all length 
of the unit is of the order of 12% feet, so that 
sufficient room would be available in the attic of 
most houses. As previously pointed out, however, 
the antenna is not limited to installation in attics 
but may be installed between any two supports, 
and may be so constructed that it is suitable for 
outside installations. 
Although certain embodiments of the invention 

have been described which are illustrative there 
of, it is obvious that various changes and modi 
fications may be made therein without departing 
from the intended Scope of the invention as de 
fined in the appended claims. 
I claim: 
1. An antenna system for receiving wide 

band signals in two non-contiguous frequency 
ranges including in combination, web means 
formed of insulating material, conducting poi'- 
tions On said web means forming first and second 
dipole antennas for individually receiving signals 
in said two frequency ranges, each of Said dipole 
antennas having two opposed arms each including 
a plurality of spaced conducting portions and 
conducting means spaced from adjacent conduct 
ing portions forming condensers which intercon 
nect said adjacent conducting portions, each of 
said arms having a length greater than one-half 
wave length and less than Cne wave length of the 
highest frequency to be received thereby, each of 
said conducting portions having a length less than 
one-quarter wave length of the highest frequency 
to be received thereby, and means interconnect 
ing said antennas and including terminals for 
receiving signals picked up by said antenna. 
System. 

2. An antenna system for receiving wide band 
signals in two non-contiguous frequency ranges 
including in combination, Web means formed of 
insulating lineans, conducting portions on Said web 
means foriting first and Second dipole antennas 
for individually receiving Signals in the higher and 
lower of said frequency ranges respectively, each 
of said dipole antennas having two opposed arms 
each including a plurality of Spaced conducting 
portions and capacitors interconnecting the same, 
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each of said antennas having a length greater 
than one-half wave length and less than one wave 
length of the highest frequency to be received 
thereby, each of said conducting portions having 
a wave length less than one-quarter Wave length 
of the highest frequency to be received thereby, a 
pair of additional conducting portions having a 
length substantially equal to one-half a wave 
length in said high frequency range extending 
from said opposed arms of said first antenna, 
stubs having a length substantially equal to a 
quarter wave length in said high frequency range 
connecting said additional conducting portions to 

70 
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said arms of said first antenna, and means inter 
connecting said antennas and including termi 
nals for receiving signals picked up by Saidan 
tenna system. 

3. An antenna system for receiving television 
signals including in combination, a web of insulat 
ing material, a conducting layer on said web in 
cluding portions forming a dipole antenna, said 
dipole antenna having two opposed arms each in 
cluding a plurality of spaced conducting portions 
and conducting means spaced from adjacent con 
ducting portions forming capacitors which con 
nect said adjacent conducting portions, said'an 
tenna, having a length greater than one-half wave 
length and less than one wave length of the high 
est frequency to be received thereby, each of said 
conducting portions having a wave length less 
than one-quarter wave length of the highest fre 
quency to be received thereby, additional conduct 
ing portions having a length substantially equal to 
One-half Wave length extending from said opposed 
arms, and quarter wave stubs connecting said ad 
ditional conducting portions to said arms. 

4. An antenna. System for receiving television 
signals in two wide non-contiguous frequency 
ranges, including in combination, a first elongated 
web of insulating material having conducting 
portions thereon forming a first antenna and a 
first reflector for the lower frequency range, a 
Second elongated Web of insulating material hav 
ing conducting portions thereon forming a second 
antenna, and a second reflector for the higher fre 
quency range, each of Said antennas including a 
plurality of spaced elongated portions and con 
ductor means providing condenser means inter 
connecting Said Spaced portions, said webs being 
secured together at the ends thereof, with one of 
Said webs being longer than the other and said 
shorter web being positioned above said longer 
Web, and means interconnecting said first and 
Second antennas. 

5. An antenna System for receiving television 
signals in two wide non-contiguous frequency 
ranges, including in combination, a first elon 
gated web of insulating material having conduct 
ing material thereon forming an antenna, and a 
reflector for the lower frequency range, a sec 
Ond elongated web of insulating material having 
Conducting material thereon forming an an 
tenna and a reflector for the higher frequency 
range, Said Webs being secured together at the 
ends thereof, with one of said webs being longer 
than the other and said longer web being posi 
tioned below Said shorter web so that the center 
portion thereof is spaced from said shorter web, 
and means interconnecting said antennas on said 
first and Second webs and isolating the same from 
each other So that each of said antennas has 
Substantially no effect on the other in the fre 
quency range thereof, Said interconnecting means 
including Single terminal means for providing 
sigrals from Said antennas on both said first and 
second webs. 

6. An antenna System in accordance With claim 
1 wherein said web means includes a first web 
for Supporting Said first dipole antenna, and a 
Second Web for Supporting Said second dipole 
antenna, Said first and Second webs being Se 
cured together at the end thereof with one of 
Said WebS being longer than the other, said webs 
being Supported in a generally horizontal posi 
tion with Said longer Web being below said shorter 
Web So that the center portions of said webs are 
Spaced from each other, 

7. An antenna Systein in accordance with claim 
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1 wherein said web means includes a sheet po 
sitioned generally vertical with said dipole al 
tennas positioned generally horizontally thereon, 
one above the other. 

8. An antenna system for 1'eceiving wide band 
signals in two non-contiguous frequency ranges 
including in combination, a first elongated Web 
of insulating material having thereon a plurality 
of electrically interconnected coin dueting portions 
forming a first dipole antenna for operation in 
the lower frequency range, a second elongated 
web of insulating material having thereon a pill 
rality of electrically interconnected conducting 
portions forming a second dipole antenna for 
operation in the higher frequency railge, Said Webs 
being secured together at the ends thereof with 
one of said webs being longer than the other, 
said webs being positioned generally horizontal 
With said longer web below Said shorter Web SO 
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that the center portion thereof is Spaced verti- 20 

8 
cally from said shorter web, and means electri 
cally interconnecting said antennas on said first 
and Second webs and Substantially electrically 
isolating the same from each other so that each 
of Said antennas has substantially no effect on 
the other in the frequency ranges thereof, said 
interconnected means including Single terminal 
means for providing signals from said first and 
Second antennas on Said first and Second webs. 

VICTOR GRAZIANO. 
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