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This invention relates to radio antenna sys 
tems in general. More particularly, this in 
vention relates to radio antenna systems that 
are responsive to currents of different prede 
termined frequencies. 
An object of this invention is to provide a radio 

antenna system that may be operated at a mul 
tiplicity of frequencies without switching ar 
rangements. 
Another object of the invention is to provide 

an antenna that may be employed in radio trans 
mission, said antenna being adapted to resonate 
in a multiplicity of transmission channels, for 
example, the 80, 40, 20 and 10 meter amateur 
bands, without switching arrangements or 
separate antennae for each band. 
A further object of the invention'is to provide 

a radio antenna arrangement whereby a single‘ 
antenna can be made to resonate at a number 
of frequencies and function similarly to a half 
wave doublet at each frequency of operation. 
Other objects of the invention will be apparent 

to those skilled in the art to which it relates from 
the following speci?cation, claims, and drawing. 
In accordance with this invention there ‘is 

provided a multiple frequency radio antenna 
that may be used both for reception and trans 
mission of radio signals. This antenna may be 
employed in the ?eld of amateur radio as well 
as in the ?eld of commercial radio, or any other 
?eld in which it may be desirable to transmit 
different frequency radio signals from the same 
antenna without employing various switching ar 
rangements or other devices for changing the 
frequency of the antenna each time it is desired 
to transmit or receive different frequency signals. 

Basically this invention consists of a doublet 
antenna or a half wave antenna to which are 
connected quarter wave sections that function 
to cause the antenna to resonate at different pre 
determined frequencies. The central section of 
the doublet is caused to resonate at the highest 
frequency of the antenna and quarter wave sec 
tions, measured at this highest frequency, are 
connected to the ends of this central section. 
The next highest frequency is determined by 
the central section of the doublet and the quar 
ter wave sections plus two additional sections, 
one on the outside of each of the aforesaid quar 
ter wave sections, and, if the antenna is to be 
adjusted to function at still another frequency, 
that is, a third frequency, then two additional 
quarter wave sections, measured at the afore 
said second frequency, are connected to the ends 
of the antenna adjusted for the second fre— 
quency, so that additional sections may be con 
nected to the ends of the latter quarter wave 
sections to adjust the anenna for the third fre 
quency. 
These and other features of the invention are 
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2 
described in detail in the following speci?cation 
and illustrated in the drawing. 
In the drawing: 
Figure 1 illustrates an antenna constructed in 

accordance with this invention and adapted to 
resonate in four different frequency bands; 

Fig. 2 is a view showing a modified form of the 
invention; 

Fig. 3 is a view showing a still further modified 
form of the invention; 

Fig. 4 illustrates another form of the inven 
tion; and 

Fig. 5 is a view showing the application of this 
invention to a quarter wave type of antenna. 
In Figure 1 of the drawing there is illustrated 

a doublet type of antenna having a central sec 
tion consisting of the elements H! and 5! having 
the lengths thereof adiusted so that the doublet 
antenna consisting of these two elements iii and 
H resonates at a frequency f’. The adiacent 
ends of the elements l9 and H are connected to 
ends of the transmission lines l2 and 13 re 
spectively. The lines l2 and i3 may be of any 
conventional design such as a coaxial high fre 
quency cable. or parallel open wire transmission 
lines, or dielectric insulated cable. The opposite 
ends of the doublet sections In and H are con 
nected to one of the conductors M and i5 re 
spectively of the quarter wave transmission line 
sections. These transmission line sections con 
sist of suitable lengths of coaxial, parallel or 
twisted conductors having the open ends con 
nected to the opposite ends of the doublet ele 
ments IQ and l l and having the far ends shorted 
as indicated by reference numerals i6 and H. 
Additional antenna sections [8 and I9 are con 
nected to the shorted ends 15 and il respective 
ly of the quarter wave sections is and 55 re 
spectively. These additional antenna sections 
i8 and I9 are of suitable length to adjust the 
antenna to resonate at a second frequency f2, 
which is lower than the frequency f’. If the quar 
ter wave sections l4 and I5 are each made up of 
a pair of onen wire transmission lines, then the 
value of the frequency I2 must be less than 
half the frequency 1”. However, by using wires 
separated by rubber or similar dielectric, as the 
quarter wave sections Hi and hi, the frequencies 
f’ and ]‘2 may be closer together inasmuch as 
the velocity with which the electric waves travel 
through the dielectric insulated line is less than 
the velocity with which they travel in open wire 
transmission lines. 
The doubletv antenna may be adiusted for ‘a 

third frequency f3 and also for a fourth frequency 
f4 by providing additional quarter wave sections 
28 and 2| connected to the ends of the antenna 
sections l8 and l9‘respectively and additional 
antenna' sections 22 and 23» connected to the 
shorted ends 24 and 25 of the quarter wave sec 



2,535,298 
3 

tions 20 and 2! respectively, so as to adjust the 
antenna to a frequency f3. Additional quarter 
Wave sections 26 and 2'! are connected to the 
antenna elements 22 and 23 respectively and ad 
ditional antenna elements 28 and 29 are con 
nected to the shorted ends 30 and 3| of the quar 
ter wave sections 25 and 2‘! respectively to adjust 
the antenna to a fourth frequency F. More fre 
quencies of resonance may be provided, as de 
sired, by adding further quarter Wave isolating 
sections and antenna elements. 
As pointed out previously, the different quarter 

Wave sections are adjusted at different frequen 
cies, that is, the sections M and [5 are adjusted 
to be a quarter wave length long at the frequency 
1f’, the sections 2i)‘ and 2'!‘ are adjusted: to be a 
quarter wave length long at‘ the frequency f2, 
and the sections 26 and 2'! are-adjusted to be‘ a 
quarter wave length long at the frequency f3. 
The lengths of the antenna elements are adjust 
ed in a conventional manner, that is, the elements 
if!‘ and I! together are one-half Wave length; 
the elements 18 and 19 plus the quarter wave sec 
tions 14' and i5 plus the elements ill and H equal 
in length approximately one-half the wave length 
of the frequency f2, and the same is true of the 
antenna elements plus the quarter wave sections 
for the frequencies f3 and f4. 
InFig. 2' there is shown an antenna that may 

be made to respond to at least two frequencies 
f’ and f2 and the portion of this antenna respond 
ing to 1" consists of the conductor elements 40 
and M, the adjacent ends of which are connect 
ed to the transmission line conductors 42 and 453 
respectively, and the remote ends M- and 45 of the 
antenna sections All and M respectively being 
connected to elements 45 and M respectively that 
are folded down. In this embodiment‘ of the 
invention the antenna elements 40, 4| , 46, and d‘! 
therefore'determine the frequency 1" to which the 
antenna will respond or resonate. Quarter wave‘ 
sections 48 and 49 are connected to the ends 44 
and 45 respectively of the antenna conductors 
4B and 4'! respectively. Additional antenna ele 
ments 52 and 53 are connected to the shorted 
ends Eli and 5! respectively of the quarter Wave 
sections 48 and 453 respectively. and these addi 
tional' antenna sections 52 and 53 plus the quar 
t'er wave sections 48 and 49 aresuch as to cause 
the antenna to respond to a second frequency f2 
in‘ cooperation with the‘ antenna sections 40 and 
4!. Further antenna elements‘, folded-down sec 
tions, and quarter wave Sections may be added to 
provide more resonant frequencies. By folding 
down‘ the antenna sections the relation between 
adjacent frequencies maybe less than two to one. 
The modi?cation of this inventionv shown in 

Fig. 3 employs quarter wave antenna sections 
6?! and 6! that together comprise a doublet. The 
adjacent ends of the elements‘ 6!! and SI are 
connected to the transmission line conductors 62 
and 53 respectively; These adjacent ends are also 
connected‘ to the quarter wave sections respec 
tively. Additional antenna elements 68' and B9 
are connected to the shorted ends‘ {is and 61 re 
spectively of the quarter wave sections and these 
additional elements‘ 68 and 59’ are of such length 
as to provide an antenna that will resonate at a‘ 
frequency )‘2 different from the frequency f‘; 
A further modi?ed form of the invention in 

corporating the above principles is illustrated in 
Figure 4 in which the dipole sections ‘H3 and. ‘H 
are each five feet ?ve inches‘ long and, together 
with the‘ folded-down antenna elements 14 and 
1.5, each. of: which. is: thirty-twotinches long‘, rese 

UK 

10 

25 

40 

4.5 

50 

55 

60 

65 

70 

75 

4 
onate to a frequency f’ of approximately twen 
ty-nine megacycles. The adjacent ends of these 
sections '51] and TI are connected to the ends of 
the transmission line feeder respectively. This 
transmission line feeder consists of a seventy-?ve 
ohm line and is employed for the purpose of 
connecting the antenna to a transmitter or a 
receiver. The remote ends of the antenna sec 
tions ‘E8 and if that are connected to the folded 
down sections ‘M and "i5 respectively are also 
connected to quarter wave sections it and ‘ll re 
spectively, each of these quarter wave sections be 
ing seven feet three inches long and consisting 
of three. hundred ohm polyethylene insulated twin 
lead or twisted conductors as described above. 
To the shorted ends ‘l8 and ‘E9 of the quarter 

Wave sections ‘it and Tl respectively are con 
nected folded down antenna elements 50 and 8! 
respectively, each of these folded-down elements 
being twenty-two inches long so that the an 
tenna elements 763, ‘H, together with the quarter 
wave sections ‘it and “H and the antenna ele 
ments 8!? and 8!, resonate at a frequency f2 of 
approximately 14.2 megacycles. The open ends 
of the quarter wave sections 82 and 83 are con 
nected to the shorted ends of the quarter wave 
sections ‘it and ‘El respectively and folded-down 
sections 84 and 85 are connected to the shorted 
ends of 82 and as, to provide an antenna that will 
respond to av frequency f3 of. approximately 7.2' 
megacycles. Additional quarter wave sections 86 
and 8?, each of a length of twenty-eight feet four 
inches, are connected with their open ends to the 
shorted ends of the sections 82 and 83 respec— 
tively, and additional antenna sections 88 and 
89, each of a length of six feet, are connected to 
the shorted ends of the quarter wave sections 86 
and 81 respectively. The frequency f4 of the 
complete antenna is approximately 3.9 mega 
cycles. 
Antennae constructed in accordance with this 

invention may also take the form of the antenna 
illustrated in Fig. 5 in which the quarter wave sec 
tion 93 of the antenna, responding to the fre 
quency- f’, is connected to one side 9 I‘ of the trans 
mission line going to the transmitter or receiver 
and the other side 98 of the transmission line is 
grounded at 92 instead of being connected to an 
other antenna element corresponding to the an 
tenna element 93. The remote end of the quar 
ter wave antenna 93v is connected to the open end 
of the quarter wave section 913 and the shorted 
end 95‘ of this section 953 is connected to an addi 
tional antenna element 96‘. The antenna ele 
ments 33 and 9S and the quarter wave section 
95 together form an antenna that resonates at 
the frequency f2; An additional quarter wave 
section 9'! is connected to the end of the antenna 
section 96 and an additional antenna section 98 
is connected to the shorted end of the quarter 
Wave section 99, so that the antenna employing 
the three sections 93, 98, and 98, and the quarter 
wave sections 94 and 9'! resonate to a frequency 
f3; An antenna resonating to a fourth frequency 
i4 may be provided by connecting an additional 
quarter wave‘ section “it to the end of the ele 
ment 98 and providing. an additional antenna sec 
tion WI to the shorted end it? of the section we. 
Antennae of this type have. been'iound to have 

a somewhat higher radiation resistance ‘than an 
ordinary half wave doublet. However, the ?eld 
strength of’ this'antenna is substantially the same 
as an ordinary’ doublet antenna in addition to 
permitting operation on a number of different 
frequencies; Furthermore, this. antenna maybe 
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incorporated in antenna arrays where more than 
one antenna unit are employed and the antenna 
unit of this invention may be employed as a radi 
ator, re?ector, or director, as desired, so that 
the array or beam or directioal antenna system 
may be employed on several frequencies. 
While I have described this invention and vari 

ous modi?cations thereof in detail, I do not desire 
to limit the invention to the exact details shown 
and described except as those details may be de 
?ned by the appended claims. 
Having described my invention, What I claim 

as new and desire to secure by Letters Patent is: 
1. An antenna adapted to resonate at a mul 

tiplicity of frequencies comprising a substantially 
centrally disposed doublet adapted to resonate at 
the highest fundamental frequency of the multi 
plicity of frequencies, a pair of quarter wave sec 
tions measured at the said highest fundamental 
frequency, said quarter wave sections each con 
sisting of a pair of conductors positioned side by 
side and spaced from each other, one of the con 
ductors of one of said quarter wave sections being 
connected to one of the remote ends of said sub 
stantially centrally disposed doublet and one of 
the conductors of the other of said quarter wave 
sections being connected to the other remote end 
of said substantially centrally disposed doublet. 
means for connecting the remote ends of the said 
pair of conductors together in each of said quar 
ter wave sections and additional conductors con 
nected to the remote ends of said quarter wave 
sections, said additional conductors, said quarter 
wave sections and said substantially centrally , 
disposed doublet forming an antenna adapted to 
resonate at a lower fundamental frequency. 

2. An antenna adapted to resonate at a multi 
plicity of frequencies comprising a doublet 
adapted to resonate at the highest fundamental 
frequency of the multiplicity of frequencies, a 
pair of quarter wave sections measured at the said 
highest fundamental frequency, said quarter 
wave sections each consisting of a pair of con 
ductors positioned side by side and spaced from 
each other, one of the conductors of one of said 
quarter wave sections being connected to one of 
the remote ends of said doublet and substantially 
colinear therewith and one of the conductors of 
the other of said quarter wave sections being 
connected to the other remote end of said doublet 
and substantially colinear therewith, and means 
for connecting the remote ends of the said pair 
of conductors together in each of said quarter 
wave sections, said quarter wave sections and said 
doublet functioning as an antenna resonate at 
another frequency. 

3. An antenna adapted to resonate at a mul 
tiplicity of frequencies vcomprising a doublet 
adapted to resonate at the highest fundamental 
frequency of the multiplicity of frequencies, a 
pair of quarter wave sections measured at the 
said highest fundamental frequency, said quarter 
wave sections each consisting of a pair of con 
ductors, one of said conductors being folded over 
the other, one of the conductors of one of said 
quarter wave sections being connected to one 
of the remote ends of said doublet and one of 
the conductors of the other of said quarter wave 
sections being connected to the other remote 
end of said doublet, and additional conductors 
connected to the remote ends of said quarter 
wave sections, to form an antenna with said 
doublet and said quarter wave sections resonat 
ing at a lower fundamental frequency and re 
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ceiving or radiating energy at said lower funda 
mental frequency. 

4. An antenna adapted to resonate at a mul 
tiplicity of frequencies comprising a ?rst antenna 
element adapted to resonate at the highest 
fundamental frequency of the multiplicity of 
frequencies, a quarter Wave section measured at 
the said highest fundamental frequency, said 
quarter wave section consisting of a pair of con 
ductors positioned side by side and spaced from 
each other, one of the conductors of said quarter 
wave section being connected to the remote end 
of said ?rst antenna element, means for con 
necting the remote ends of the said pair of con 
ductors together in said quarter wave section 
and a second antenna element connected to the 
remote end of said quarter wave section, said 
first and said second antenna elements and said 
quarter wave section resonating at a second dif 
ferent fundamental frequency and receiving or 
radiating energy at said second different funda— 
mental frequency. 

5. An antenna adapted to resonate at a mul 
tiplicity of frequencies comprising a substan 
tially centrally disposed doublet adapted to reso 
nate at the highest fundamental frequency of 
the multiplicity of frequencies, a first pair of 
quarter Wave sections measured at the said 
highest fundamental frequency, 
wave sections each consisting of a pair of con 
ductors positioned side by side and spaced from 
each other, one of the conductors of one of said 
quarter wave sections being connected to one of 
the remote ends of said substantially centrally 
disposed doublet and one of the conductors of 
the other of said quarter wave sections being 
connected to the other remote end of said sub 
stantially centrally disposed doublet, means for 
connecting the remote ends of the said pair of 
conductors together in each of said quarter Wave 
sections, additional conductors connected to the 
remote ends of said quarter Wave sections, said 
additional conductors, said quarter wave sec 
tions and said substantially centrally disposed 
doublet forming an antenna adapted to resonate 
at a lower fundamental frequency, a second 
pair of quarter wave sections measured at said 
lower fundamental frequency connected to the 
remote ends of said additional conductors and 
further additional conductors connected to the 
remote ends of said first pair of quarter wave 
sections, said centrally disposed doublet, said 
first pair of quarter wave sections, said additional 
conductors, said second pair of quarter wave 
sections, and said further additional conductors 
all functioning as an antenna structure at a still 
lower fundamental frequency. 

WILLIAM J. LATTIN. 

REFERENCES CITED 

The following references are of record in the 
?le of this patent: 

UNITED STATES PATENTS 

Number Name Date 
2,127,088 Percival __________ __ Aug. 16, 1938 
2,155,955 Peterson _________ __ Apr. 25, 1939 
2,201,857 Done ____________ __ May 21, 1940 
2,229,855 Morgan __________ __ Jan. 28, 1941 
2,243,182 Amy (1) __________ __ May 27, 1941 
2,282,292 Amy (2) ___________ __ May 5, 1942 
2,297,512 Von Baeyer ______ __ Sept. 29, 1942 

OTHER REFERENCES 

FM and Television, January 1946, page 41. 

said quarter ‘ 


