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This in Vention relates to multiple Section afì 
temmaS and particularly to an imprOVed antenna 
in which the outer conductors, consisting of a 
plurality of sections of concentric lines, are used 
as radiators and in which inner portions of the 
concentric lines are used as phasing reactors 
and a mechanical Supp0rt. 
The Franklin antemma is one in which Several 

radiating Sections are connected by non-radiat 
ing phasing Sections. The radiating Sections are 
conVentional conductors and the phasing SectionS 
are folded Conductors. In practice it is diffi 
cult to develop folded Sections which do not 
radiate and which offer the proper impedance to 
the applied currents. Since Sectional antennaS 
of the Single conductor type are usually not Self 
supporting, it becomes necessary to provide a 
support together with means for insulating the 
SeVeral SectionS. × 
One of the objects of the present in Venti0n is 

to proWide an improwed multiple Secti0n antenna. 
Another object is to proWide an imprOVed mul 
tiple section Self-supporting antenna. Another 
object is to provide improVed means Whereby a 
multiple Section antenna, may be adjusted to pr0 
duce a predetermined radiation pattern. An ad 
ditional object is to proWide means Whereby a 
plurality of sections of concentric lines are con 
nected So that applied currents establish radia 
tion fields of predominantly the Same phaSe fTOm 
the SeVeral SectionS. 
The in Vention will be deSCribed by Tefeffing t0 

the accompanying drawing in which Fig. 1 iS 
an elevational View of one embodiment of the 
invention: Fig. 2 is a graph representing the field 
pattern of the antenna, of Fig. 1; Fig. 3 is an 
elevational View of a Vertical antenna arranged 
in accordance with the in Vention; and Fig. 4 
is a sectional View along the line &-? of Fig. 1. 
Referring to Fig. 1, on a grounded plate or 

Screen I four sections of concentric tranSm?SSiOn 
line are arranged as follows: The inner Conduc 
tor 3 of the four sections is a continuous Conduc 
tor on which are located four pairs of shorting 
plugs 5, 5’, T, T’, 9, 9’ and II, I f”. Each pair of 
shorting plugs support one of the four SectionS 
of the outer conductors 13, 15, #7, 19 of the trans 
mission line. By way of example, the end COn 
ductors 13 and 19 are each 5% of the Operating 
wave length long. The central conduct'OTS 15 
and IT are each % of the operating Wave length 
long. The adjacent edges of the Outer conduc 
tors are separated by a small air gap. The Cen 
trally located outer conductors 15 and IT aire 
supported by metal elements 21 and 23. One of 
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the supporting elements 23 may act as a portion 
of the concentric feed line 25 which is connected 
to the tranSmitter 2T Or other radio de Vice. The 
end conductors 13 and f9 are Supported by metal 
elementS 29, 3f which are located at Voltage 
nOdeS. 
The shorting plugs 5 and il are located near 

the ends of the end sections 13 and 19. The elec 
trical location of these plugS is not important aS 
they SerWe Only as Supports for the Outer Conduc 
torS 13 and f9. The adjacent Shorting plugS 5” . 
and T’, and 9” and I I' are So Spaced with reSpect 
to each other that they, in conjunction With the 
inter"Vening concentric line conductors, Consti 
tute an inductive reactance So that the currents 
traVerSing the inside portion of the Outer con 
duct0TS l3, l5 and I'l, #9 and the immer conductor 
3 between the plugs 5’, 1” and 9”, I !”, are phased 
as hereinafter described. The shorting plugs T 
and 9 at the Central portion of the antenna are 
Spaced so that the antenna impedance matches 
the impedance of the concentric fed lime 25. 
The Operation of the antenna is as follows: 

The currents applied to the central sections 15, 
IT are distributed over the outside portions of 
the central Sections as shown in the graph. above 
the antenna of Fig. 1. Since the central Sec 
tionS haVe a total length of % of a wawe at the 
Operating frequency it follows that the current; 
distribution Will be a half waVe 33 at the center 
Of the antenna, followed by oppositely polarized 
% waves 35, 37 at the remote ends of the central 
Sections. The applied currents then flow along 
the inner walls of the outer conductors {5, IT; 
along the Shorting plugS T’, 9”; along the immer 
conduct'Ors to the shorting plugs 5” and ff”; along 
the plugS 5’ and I f”; and along the immer walls 
of the outer conductors #3 and #9. The current 
distribution on the end Sections .í3 and f9 Starts 
With % wave distribution of the same phase as 
the % WaVe distribution on the neighboring con 
duct'Ors l5 and IT and them ends with half wave 
distribution as indicated by the curves 39, 4I, 
reSpectiVely. The distribution of Currents flow 
ing Within the inner Surfaces of the concentric 
lines, as distinguished from the outer or radiating 
Surfaces, is not shown because these Surfaces do 
InOt radiate and therefore do not contribute to 
the reSponse or radiation field established about 
the antenna. , , 3° - 

The main radiation is established by the cur 
rents of half wave distribution 33, 39, 4 [. The 
Out of phase Components corresponding to the % 
Wave 35, 31, 43, 45 distribution, theoretically de 

55 tract from the main radiation. This has not 



prowen detrimental because in many cases the 
Out of phase components tend to confine the 
field to useful regions. For described lengths 
and Spacings of Shorting plugs, the field pattern 
shown in Fig. 2 was obtained. The main Single 
lobe was reSOlVed into two lobes by changing the 
Spacing of the shorting plugS 5°, T’ and 9”, I I”. 
The field pattern may be Varied ower a wide 
Tange by Varying the lengths of the radiating 
pOrtionS and the reactance of the non-radiating 
pOrtiOnS. 
The in Vention may be applied to an antenna, 

for radiating Vertically polarized WaVes. Such an 
arrangement is shown in Fig. 3 in which the 
?nner COnductor 5 Î is the Support for the an 
tenna. The inner conductor may be grounded 
and may be Supplied With ground rods 53. Short 
ing plugs 55, 51, 51°, 59, 59°, 6í, 6!” and 63 are 
attached to the inner conductor. The shorting 
plugS SerWe two functions: the first is to Support 
the outer conductors 65, 61, 69 and T?; the Second 
is to proVide non-radiating reactance Sections 
of the type preViously described by reference to 
Fig. 1. The first outer conductor section 65 is 
Connected to the inner member of a ConCentric 
fed line 13 which is COnnected to the transmitter 
T5, or receiVer if the antemma is used for re 
ception. The outer member of the fed line is 
cOnnected to ground and to the inner conductor 

| 5I of the antenna. 
The Spacing of the loWest plug 55 is adjusted to 

match the antenna, impedance tO the fed line 
impedance. The Spacings of the adjacent pairs 
of shorting plugs 57-517, 59-59”, and 6 f-6 f” 
are adjusted to obtain the desired reactance be 
tween the adjacent radiating Sections. The low 
est Section 65 is made % Of a WaVe length of 
the applied current. The central radiating Sec 
tions 61, and 69 are each 34 of a wawe length. 
The highest Section is made 3% of a WaVe length. 
The Current distribution of the SeVeral radiating 
Sections is illustrated by a graph. TT Which is a 
part of Fig. 3. The field pattern of the antenna 
will be Circular. In an antenna of this type the 
out of phase components do not necessarily in 
dicate a lOSS because pr0perly related to the in 
phase components, they tend tO SuppreSS Sky 
waVe radiation and to Confine the Imain radiation 
to the useful path parallel to the earth's Surface. 
While the in Vention has been deSCribed as 

composed of sections of concentric line it Should 
be understood that the Outer COnduct'Ors need 
not be Solid but may be fabricated from Wires, 
Ör Screems. The Vertical antenna, may be pro 
Vided with reflectors or direct0TS, if a directive 
pattern is desired. MoreOVer, Such reflect0rs Or 
directors may be rotated or OScillated to produce 
a rotating or Oscillating pattern. 
I claim as my in Vention: : 
1. A. multisection antenna, including an inner 

conductor, a plurality Of Separated Outer C0n 
ductors, and conductive means attached to Said 
immer conductor for Supporting Said Outer C0n 
ductors and Spaced to form reactive SectionS Con 
necting Said outer conductorS in SerieS. 

2. A. multisection antenna, including an inner 
conductor, a plurality of separated and linearly 
arranged outer conductors, Shorting plugs at 
tached to said inner conductor and located in 
pairs connected respectively to adjacent Outer 
conductors to form reactance Sections therebe 
tween effectively connecting Said Outer COnduc 
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tors in series, and means for effectively connect 
ing a, radio de Vice to Said antenma. 

3. A. multisection antenna including an inner 
COnductOr, a plurality of adjacent Outer Conduc 
tOrS, Conductive means attached to Said inner 
COnduct'Or for Supporting Said adjacent Outer COn 
ductiOTS and Spaced to form reactiVe SectionS COm 
necting Said adjacent outer conductors in Series, 
and means for Connecting a radio deVice to Said 
antenna. 

4. A. multisection antenna, including an inner 
11Onradiating COmductor, a plurality Of adjacent 
radiating Outer COnductiOrs arranged in a line, 
Shorting members attached to said inner and 
Outer COmductiOTS and forming reactiVe SectionS 
Connecting Said adjacent radiating conduct'Ors 
in Series SO that the nhain radiation from Said 
Conduct'Ors is in the Same phase, and means for 
connecting a radio dewice between the adjacent 
ends of two of Said Outer Conductors. 

5. A. multisection antenna including an inner 
nOnradiating conductor, a plurality of adjacent 
radiating Outer Conductors, Shorting members 
attached to Said inner and oUtter Conductors and 
forming reactive SectionS Connecting Said adja 
cent radiating COnductOrs in Series So that the 
Imain radiation from Said ConductOrs is in the 
Same phase, means for connecting a radio deVice 
between the adjacent ends of two of Said outer 
conductors, and additional Shorting members 
Spaced with respect to Said connecting means for 
adjusting the input impedance of Said antenna. 

6. A. multisection antenna including an inner 
conduct'Or, a plurality of adjacent Outer conduc 
tOTS, COnductive members attached to Said immer 
conductor for Supporting Said adjacent Outer 
COmductOIS and Spaced t0 fOTIm reactiWe SectionS 
Connecting Said adjacent outer conductors in 
Series, and means for COnnecting a radio de Vice 
between Said inner Conductor and One of Said 
Outer conductorS. 

7. A. multisection antenna, including an inner 
cOnductor, a plurality Of adjacent Outer conduc 
tOrs each 0f a length not less than a quarter of 
the operating waVe length, conductive members 
attached to Said inner cOnductor for Supporting 
Said adjacent Outer Conductors to form reactance 
Sections connecting Said adjacent outer conduc 
tOrs in Series, and means for applying radio fre 
quency currents to the adjacent ends of two of 
Said Outer COnduct'Ors SO that the Current distri 
bution Corresponds to a plurality of half WaVes 
of the Same phase. 

8. A deVice according to claim 7 including 
means for adjusting the impedance between said 
adjacent endS. ' ' . • \ 

9. A. multisection antenna, including an inner 
COnductOr, a plurality of Outer COnduct0rs ar 
ranged in a line and each of a length not less 
than a quarter of the Operating Wave length, 
conductive members attached to Said inner con 
ductor and to Said Outer conductors to form re 
actance SectionS COnnecting adjacent Outer con 
ductors in series, and connections for applying 
radio frequency currents to the adjacent ends of 
a pair of Said Outer C0nductorS. + * 

10. An antenna according to claim 7 including 
a, ground screen and conductive means for sup 
porting said outer sections in parallel Spaced re 
lation to said ground screen. . . . • 
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