
March 22, 1938. N. E. LINDENBLAD 

ANTENNA 
Filed Jan. 20, 1936 

2,111,636 

A7.3 9 6 

8- A Z. 
f 

% 7 

AOOA 7OA 
N 

4. 

----/AAMS. 

INVENTOR. 
NLS E. LINDENBLAd 

BY 7-64. u-e-u1 
ATTORNEY. 

  

  



Patented Mar. 22, 1938 

2,111,636 
ANTENNA 

Nils E. Lindenblad, Rocky Point, N. Y., assignor 
to Radio Corporation of America, a corpora 
tion of Delaware 

Application January 20, 1936, Serial No. 59,806 

2,111,636 

UNITED STATES PATENT OFFICE 

13 Claims. 

This invention relates to antenna.S. 
A primary object is to enable the transmission 

of short radio waves with vertical directivity and 
with uniform and maximum radiation in the 

5 horizontal plane. 
A further object is to provide an antenna, Suit 

able for use on ultra high frequencies which has 
a broad frequency response curve whereby it will 
radiate the modulation sidebands of television, 

10 facsimile and other program services. 
Another object is to provide a mechanically 

simple antenna structure of pleasing appearance 
suitable for use on the tops of high buildingS 
and towerS. 

15 A further object is to provide a simple me 
chanical antenna, arrangement for use With ul 
tra, high frequencies which gives the equivalent 
of a series of dipoles energized in the same 
phase with respect to one another. 

20. These and other objects of the invention, which 
may appear from a reading of the specification, 
are achieved by providing an antenna, having a 
plurality of radiating doublets in the form of half 
Wave length tubular sections arranged in series 

25 and energized in parallel such that the currents 
flowing through them are in the same direction, 
Whereby cophaSal energization is effected. 
According to the preferred embodiment of the 

invention, energy is fed to the half wavelength 
30 radiating tubular antenna, sections by means of 

a single transmission line located coaxially With 
in the tubes and upon which standing waves are 
produced. Individual connections from the an 
tenna sections to the transmission line are pro 

35 vided which are oppositely disposed with respect 
to a voltage nodal point on the line, whereby op 
posite instantaneous polarities are caused to 
exist on the radiating sections at the points of 
connection to the line. In this manner the tubu 

40 lar Sections act as radiating doublets whose ends 
are always in Opposite relative phase with respect 
to the adjacent end of the succeeding tube, due 
to the energy supply connections. - 
According to another embodiment, the radiat 

45 ing tubes are energized by means of a two-con 
ductor transmission line also running within the 
tubes and from which connections extend to the 
tubes. In the latter case, adjacent ends of suc 
ceeding tubes are fed by individual connections 
to similarly located points on opposite sides of 
the line. Since opposite instantaneous polarities 
exist on Opposite sides of a two wire line, it does 
not matter in this instance whether standing 
Waves or travelling waves are used on the line 

(C. 250-33) 
for energizing the radiating tubes, although it 
is preferred to employ travelling Waves. 
The diameter of the radiating tubes is chosen 

to give a desired width of frequency response 
curve and is based upon an appreciation of the 
fact that the increase in Width of the curve can 
be had with an increase in diameter of the tube. 
A feature of the invention is the adjustable 

sleeve at both ends of the radiating tubes for ob 
taining a desired half Wavelength for a desired 
operating frequency. 
Advantages of the invention are that the an 

tenna (1) possesses moderately great vertical 
directivity but no horizontal directivity when 
erected vertically; (2) is simple to construct; (3) 
is rigid in construction; and (4) is easily adapt 
ed for use on the top of a high building. 
A better understanding of the invention may 

be had by referring to the following description 
which is accompanied by a drawing, wherein: 

Fig. 1 illustrates diagrammatically a simple 
circuit arrangement for energizing an antenna in 
accordance with the principles of the invention; 

Fig. 2 illustrates a practical embodiment based 
On the circuit of Fig. 1, for use on the top of a 
building; and 

Fig. 3 is a modification of the system of Fig. 2. 
The antenna, System of Figs. 1 and 2 comprises 

eSSentially a plurality of half wavelength doublets 
l, f which are concentrically positioned with re 
Spect to an inner transmission line 2 which is 
Supplied with energy from a transmitter 4, here 
shown conventionally in box form. Standing 
WaVeS are produced Online 2 and individual 
connections 3, 3 extend from points on feeder 
2 Symmetrically located with respect to a voltage 
nodal point on the line to adjacent ends of the 
tubes , , as shown. The voltage distribution 
along line 2 is indicated in Fig. 1 by dotted lines 
in sinuous form from which it will be appre 
ciated that adjacent ends of the concentric tubes 
f, are of opposite relative phase. The voltage 
distribution along doublets , f is also indicated 
by dotted lines, and consequently the doublets 
are energized cophaSally and the currents flow 
in the same direction in both tubes. In practice, 
the transmitter is connected to the line 2, 2 in 
Such manner that the surge impedance of the 
feeder (F) is matched. Fig. 2 illustrates, by way 
of example only, a variable tap 5 connected to 
One end of line 2 for effecting this result. Of 
course, other suitable impedance matching sys 
tems may be used. Line 2 is preferably in the 
form of a tube which is mounted within another 
tubular structure 6, the latter of which supports 
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2 
the half wavelength sections , on insulating 
rings , , as shown in Fig. 2. For properly ad 
justing the length of each radiating Section , 
there is provided at each end of the Section, or 
if desired at Only one end, a telescoping sleeve 
8 which is in contact with and movable with re 
Spect to its radiating section. 

Fig. 3 shows an embodiment which differs from 
Fig. 2 in the provision of a tWO Wire transmission 
line 2' to the opposite wires of which are con 
nected individual connections 3, 3’ for energiz 
ing the radiating dipoles f, in proper phase. 
Support 9 at the end of tube 6 maintains the in 
dividual wires of the two-wire line 2' in proper 
Spacial relation with respect to the other elements 
of the System. The wires of two wire line 2', in 
practice, consist of tubular conductorS. An ad 
justable connection extending between the 
wires of the line 2' and movable along the length 
thereof determines the end of the line. Although 
it is preferred that travelling waves be used On 
line 2, it may be noted that this is not necessary 
Since Opposite instantaneous polarities are ob 
tainable from opposite sides of any tWO-Wire line 
whether standing or travelling Waves are en 
ployed. 
Although the antennas of Figs. 2 and 3 have 

been shown positioned vertically, it will be under 
stood, of course, that they may be located hori 
ZOntally or at any desired angle for obtaining 
uniform radiation in planes other than the hori 
Zontal plane. The invention is not limited to the 
precise arrangements shown in the figures, since 
various modifications may be made Without de 
parting from the spirit and scope thereof. For 
example, there may be used many more sleeves 
than the two shown in FigS. 2 and 3, provided 
proper polarities are obtained from the trans 
mission line. Also the antennas of Figs. and 
2 may be extended symmetrically from a center 
So as to form a structure equivalent to tWO an 
tennas end to end, somewhat like an extended 
dipole antenna. Warious arrays of antennaS may 
be used to obtain additional directivity. 
What is claimed is: 
1. An antenna, comprising a plurality of Serial 

ly mounted tubular radiating sections each hav 
ing a length equal to half the length of the op 
erating Wave, a transmission line within said plu 
rality of Sections and running parallel to said sec 
tions, a source of high frequency energy coupled 
to said line, and a connection from each section 
to a point on, said line intermediate the ends of 
Said line such that the adjacent ends of adjacent 
Sections are energized out of phase with respect 
to One another and the currents in all Sections 
are in the same direction. 

2. An antenna comprising two serially mount 
ed tubular radiating sections each having a length 
equal to half the length of the operating wave, a 
Single Wire line Within said sections and spaced 
therefrom, a Source of high frequency energy 
coupled to said line for producing standing Waves 
thereon, and connections from the adjacent ends 
of Said Sections to points on said line which are 
intermediate the ends of said line and symmet 
rically located With respect to a voltage node 
thereon, Whereby said adjacent ends of Said Sec 
tions are energized out of phase with respect to 
One another, 

3. An antenna comprising two serially mount 
ed tubular radiating sections each having a length 
equal to half the length of the operating wave, a 
two wire line within and parallel to said sections 
and spaced therefrom, a source of high frequency 
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energy coupled to Said line, and Connections from 
said Sections to Opposite Wires of Said line for 
supplying said Sections with currents which flow 
in the same relative direction. 

4. An antenna, comprising tWO serially mount 
ed tubular radiating Sections each having a 
length equal to half the length of the operating 
Wave, a two Wire line Within Said sections and 
spaced therefrom, a source of high frequency en 
ergy coupled to said line, a connection from One 
end of one of said sections to one wire of said 
line and a connection from the adjacent end of 
said other Section to the other Wire Of Said line 
at a point adjacent the point of connection of 
Said first connection, whereby Said adjacent ends 
of said Sections are energized out of phase with 
respect to One another. 

5. An antenna, in accordance with claim 2, in 
cluding means for varying the length of each of 
Said Sections. 

6. An antenna in accordance with claim. 4, in 
cluding means for determining the effective 
length of Said two Wire line, and means for vary 
ing the lengths of Said Sections. 

7. A vertical antenna, for obtaining great ver 
tical directivity With little or no horizontal di 
rectivity comprising a pair of serially mounted 
tubular radiating Sections each having a length 
equal to half the length of the operating wave, 
a transmission line extending within both of and : 
running parallel to Said Sections, a source of high 
frequency energy coupled to said line, a connec 
tion from each section to a point intermediate 
the ends of said line Such that the adjacent ends 
of adjacent Sections are energized out of phase 
With respect to One another, and the currents 
in all Sections are in the same direction, a hollow 
tube surrounding said line and positioned within 
and coaxially with respect to said sections, and 
means for Supporting said Sections on Said tube. 

8. An antenna, comprising two serially mounted 
tubular radiating elements each having a length 
equal to half the length of the operating wave, a 
transmission line extending Within and through 
Out the length of One of Said sections and for 
at least a Substantial distance within said other 
Section, a Source of high frequency energy cou 
pled to one end of Said line, and a connection 
from each Section to a point intermediate the 
ends of said line, said connections being so ar 
ranged that the adjacent ends of adjacent sec 
tions are energized out of phase With respect to 
One another and the currents in all Sections are 
in the same direction. 

9. An antenna, comprising two serially mounted 
tubular radiating elements each having a length 
equal to half the length of the Operating Wave, a 
transmission line extending within and through 
out the length of One of said sections and for 
at least a Substantial distance within said other 
Section, a source of high frequency energy cou 
pled to said line at a point where the Surge 
impedance of Said line is matched, and a con 
nection from each Section to a point on Said 
line intermediate the ends of Said line such that 
the adjacent ends Of adjacent Sections are ener 
gized out of phase With respect to one another 
and the currents in all sections are in the same 
direction. 

10. An antenna, comprising a supporting tube, 
a pair of substantially half Wavelength radiating 
elements Surrounding and being mounted on Said 
tube at different locations along the length there 
of, a transmission line Within said Supporting 
tube, a source of high frequency energy coupled 
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to said line, and a connection from each element 
extending through an aperture in said tube to 
a point on said line intermediate the ends of 
Said line, said connections being so arranged that 
the adjacent ends of adjacent sections are ener 
gized out of phase With respect to one another 
and the currents in all sections are in the same 
direction. 

11. An antenna, in accordance with claim 10, 
characterized in this that said line is a single 
rod which extends parallel to and is insulated 
from said tube. 

12. A vertical antenna, comprising a support 
ing tube Whose lower end extends below and is 
mounted on the roof of a building, a pair of 
half Wavelength cylindrical radiating elements 

3 
mounted one above the other on said tube, a 
transmission line in the form of a metallic rod 
extending within and spaced from said support 
ing tube, a source of high frequency energy coul 
pled to said rod below the roof line at a point 
which matches the Surge impedance of said rod, 
and connections from portions of said radiating 
elements to points on said rod intermediate the 
ends of said rod and symmetrically located with 
respect to a Voltage nodal point of said rod. 

13. An antenna, in accordance With claim 12, 
characterized in this that said radiating elements 
are adjustable in length by means of telescoping 
extensions at the ends thereof. 
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