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My invention" relates broadly to directional 
radio communication systems and more particu 
larly to the construction of an antenna for use 
in Such Systems. i . . . . . . . ...- - - 

One of the objects of my invention is to pro 
wide a construction of beam antenna, system for 
operation in directional signaling systems having . 

readily erected and adjusted. . . . . 
Another object of my invention is to provide 

a minimum number of parts and adapted to be 

a simplified construction of beam antenna, for 
directive signaling systems adapted to be read 
ily adjusted for both long and short wave trans 
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mission and having means for adjusting the di 
rection in which the antenna, may be selectively 
operated. . . . . . . . . . . . . . . . . . . . . . 

Still another object of my invention is to pro 
Wide a construction of beam antenna, wherein a 
multiplicity of reradiator elements may be sup 
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! ported adjacent an antenna in such manner that 
the position thereof may be readily changed for 
Selectively fixing the direction in which the an 
tenna, is effective. ... . . . 
A further object of my invention is to provide 

a construction of beam antenna, which may have 
the directional characteristic thereof selective 
ly adjusted by altering the position of reradiat 
ing elements adjacent the antenna, conductor in 
different angular relationships for effecting the 
signaling characteristic of the antenna. 
Other and further objects of my invention re 

side in the construction of a beam antenna sys 
ten asset forth more fully in the specification 
hereinafter following by reference to the accom 
panying drawing, in which: : 

Fig. i. is a perspective view of the beam an 
tenna, System of my invention; Fig. 2 is a frag. 
mentary view showing one method which I em 
ploy for removably supporting the reradiator ele 
ments of the beam antenna, system; and Fig. 3 
is a theoretical view illustrating the position of 
the reradiator conductors for selectively fixing 
the directional characteristics of the antenna. . 
The beam antenna system of my invention has 

been developed for use in the directional signal 
ing System set forth more fully in my applica 
tion No. 470,162, filed July 23, 1930. The beam 
antenna, of my invention is adapted for both 
transmission and reception directionally. For 
purposes of explaining the construction of the 
antenna system of my invention I shall describe 
the beam antenna, particularly in connection with 
a transmission system. . . . . 
The bean antenna, of my invention requires 

Only four. rigid supporting members for the erec 
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tion of the beam antenna for the longest waves 
likely to be used. Heretofore it has been pro 
posed to erect large structures which are actual 
ly shifted on a car running upon rails for the 
purpose of changing the directional character 
tistics. of the antenna. Ay, invention contem 
plates the erection of rigid supports without the 
necessity of erecting a system of rails and mount 
ing the antenna, upon a moving car structure 
operative upon such rails. The directivity of . 
the beam antenna, of my invention is controlled 
by a multiplicity of reradiator elements which 
are disposed in a portion of a cylindrical en 
velope Surrounding the antenna, conductor. 
reradiator elements are removable from one po 
sition to another about the antenna conductor 
for selectively fixing the directional character 
istics of the antenna. s'. . . . w 

Referring to the drawing in more detail, the 
four rigid Supports employed in the beam an 
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tenna system of my invention are shown in the 
form of masts erected at 1, 2, 3 and 4 in the 
ground. I provide means for supporting a sub 
stantially circular frame member 5 between masts 
land. 2. A similar frame reimber is. Supported 
between masts 3 and 4 as represented at 6. The 
frame members 5 and 6 may beformed from wire or rope suspended in substantially cylindrical 
contour as shown. This is accomplished by 
means of the guys or stays 7 and 8 extending 
from the opposite masts and connected to a mul 

80 

85 

tiplicity of points about the frame members as 
shown. By providing a substantial network of 
guys or stays 7 and 8 between nasts i and 2 and 
masts 3 and 4, the shape of frames 5 and 6 is 
made to more nearly approach a circle. The 
stays 7 connect With the frame 5 tending to 
stretch frame 5 in a substantially circular shape. 
Similarly the stays 8 extending from nasts 3 and 
4 Suspend the frame 6 in a substantially circu 
lar shape and by increasing the number of such 
stays the shape is made to more nearly approach 
a circle. The mast 1 is maintained in a vertical. 
position by guys represented at 1a suitably broken 
:at intervals with insulators. The mast 2 is suit 
ably erected by guys 2a broken at intervals by 
insulators. Similarly mast 3 is erected by means 
of guys 3a, and mast 4 is erected by guys 4a 
suitably broken by insulators. The stays 7 and 
8 intersect each other at the positions indicated 
at 9 and 10 and at these points of juncture I 
provide means for suspending the antenna con 
ductor 12. Suitable pulleys are suspended be 
tween stays 7 and 8 at the positions 9 and 10 
through which the ropes or halyards 13 and 14 
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pass for raising the antenna, conductor 12 in 
substantially horizontal position. The antenna, 
conductor is insulated at opposite ends as indi 
cated. Leads 15 and 16 connect with the an 
tenna, conductor 12 and lead downwardly to 
the coupling inductance 17 which is coupled With 
inductance 18 leading to the circuit of the signal 
ing apparatus 20. 
In the arrangement, illustrated the aitenna, is 

connected as a doublet for transmission of Signale - 
ing energy. Other forms of connection between 
the antenna, and the signaling apparatuS Inay be 
employed if desired. The reradiator elements are 
adapted to be hoisted into position at Selected ill 
tewas around the frame enbers 5 and 6. I 
have indicated the reradiator elements at 21, 22, 
23, 24, 25, 26, 27, 28 and 29. Each reiadiator ele 
ment is constituted by a horizontally disposed 
conductor extending parallel to the antenna, con 
ductor i2. The reradiator elements are all adapt 
ed to be individually and removably mounted be 
tween the frame members 5 and 6 by halyards 
passing over pulleys and insulatingly connected 
with the ends of the reradiator elements. The 
reradiator element 21 is connected to insulato's 
21a at each end thereof. The halyards 21b are 
connected to the end of each of the insulators ad 
jacent the remote ends of the reradiator element 
21 as shown more clearly in Fig. 2. The pulley 22d. 
is secured to frame member 5 by means of clamp 
30. A similar arrangement is provided at the op 
posite end of the antenna system so that each re 
radiator element may be readily hoisted into posi 
tion or removed from position for installation in 
another angular position with respect to the 
antenna conductor. For this purpose halyards 
are provided for each of the reradiator elements 
represented at 22b. 235, 24to, 25b, 266, 27b, 28 and 
29b. Pulleys of the kind illustrated at 22d. in Fig. 
2 may be mounted at each point of intersection of 

... the stays 7 with the frame member 5, and at each 
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point of intersection of the stays 8 with frame 
member 6 as I have represented at 31, 32, 33, 34, 
35, 36 and 37 with respect to frame member 5, 
and at 38, 39, 40, 41,42, 43 and 44 with respect to 
frame member 6. Such an installation facilitates 
the renoval of a reradiator element from One. 
position, and the installation of Such a reradiator 
element in another position according to the di 
rection at which the signaling energy is to be 
propagated as represented in the Several examples 
indicated at Fig. 3. In Fig. 3, the antenna, con 
ductor is represented at 12 and the arrow extend 
ing therefrom serves to indicate the direction of 
propagation of the signaling energy due to the ef 
fect of the reladiator elements upon the antenna, 
conductor. m . 
The dimensions of the antenna, system of my 

invention depend upon the frequency at which the 
system must operate. The minimum dimension 
indicated at A is substantially one half of the 
longest radio wave length for which the screen is 
designed. I have found it convenient to make 
dimension D substantially equal to A. Dinension 
B should preferably be great enough to permit 
the radiated beam to clear nearby objectS Such 
as buildings, etc., which might otherwise deflect 
the beam. The overall length of the antenna, and 
screen in a horizontal direction is indicated by the 
dimension E. S. 

While I have shown the antenna, erected upon 
a horizontal axis, it will be understood that the 
antenna, may be mounted on a vertical axis with 
the screen surrounding the antenna, conductor 
and the directivity of the antenna, controlled by 
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changing the positions of the reradiator elements. 
it Will be observed that the antenna, Structure of 
my invention differs radically from beam antenna 
Systerns heretofore employed in that i provide an 
arrangement for shifting the individual eradia 
to elements constituting the Screen, WheleaS 
heretofore elaborate structures have been required 
for shifting the entire maSS of a reflector adjaceit 
the antenna, conductor. 
The antenna, system of my invention has proven 

highly practical in its coinstruction and Success 
ful in its operation, and while I have described 
my invention in One of its preferred embodiments, 
desire that it be understood that modifications 

may be made and that no limitations upon my 
invention are intended other than are imposed 
by the scope of the appended claims. 
The invention herein described may be manu 

factured and used by or for the Government of 
the United States of America, for governmental 
purposes without the payment of any royalties 
thereon. . 
What I claim as new and desire to Secure by 

letters Patent of the United States is as fo 
OWS: W 

1. A directive antenna, System comprising Sup 
porting means, a pair of substantially circular 
frame members carried by said Supporting means, 
an antenna, conductor extending axially of said 
frame members, pulley devices secured at spaced 
intervals around each of Said circular frame 
members and a nultiplicity of independently re 

conductors insulatingly . Suspended 
through said pulley devices between said frame 
Inenbei'S, from each end thereof for controlling 
the directive signaling properties of said antenna 
conductor. 

2. A directive antenna System comprising Sup 
porting means erected at Spaced intervals, Sub 
Stantially circular frames carried by said Sup 
porting means, pulley devices secured at spaced 
intervals around each of Said circular frames in 
alignment with each other an antenna, conduc 
tor extending axially of said substantially circu 
lar fraines, and a plurality of independently re 
OVable auxiliary conductorS SUSpended by Said 

pulley devices and disposed around the periph 
eries of Said Substantially circula frames equi 
distant fron Said antenna, conductor, for control 
ling the directive signaling properties Of Said 
antenna, conductor. 

3. A directive antenna, Systern COInprising Sup 
porting means erected at Spaced intervals, Sub 
stantially circular frames carried by Said Sup 
porting means and disposed in Substantially ver 
tical planes parallel one to another, pulley devices 
mounted at Spaced intervals around Said Circu 
lar frames an antenna, conductor extending ax 
ially between said frames in Substantially hori 
zontal direction, and a plurality of independent 
ly renovable auxiliary conductOS individually 
suspended by said pulley devices as elements of 
a circular cylinder defined by Said circular frames 
and insulated one from another, for controlling 
the directional properties of Said antenna, con 
ductor. v - 

4. A directive antenna, Systern comprising Sup 
porting means erected at spaced intervals, a 
pair of Substantially circular frames carried by 
said supporting means, a plurality of pulley de 
vices secured at spaced intervals in similar posi 
tions around each of said circular frames, a plu 
rality of independent reflecting conductor ele 
ments, a plurality of halyards equal in number 
to twice the number of reflecting conductor ele 
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ments, each of said reflecting conductor elements 
being supported at each end by one of said hal 
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yards, each of said halyards passing through and 
being supported by a corresponding one of said 
pulley devices, whereby any of said reflecting con 
ductor elements may be selectively brought into 
or removed from effective reflecting position by 
operating. Said halyards. 

5. In a directive antenna system, supporting 
means erected at spaced intervals, a pair of sub 
stantially circular frames carried by said sup 
porting means, an antenna, element extending ax 
ially of said circular frames and normal to the 
planes thereof, a plurality of wire attachment 
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antenna, element. 

wire elements being connected at opposite ends 
: thereof to the wire attachment members on said 
circular frames at spaced intervals one with re 
Spect to the other around Said circular frames, 
and means for selectively mounting or removing 
said wire elements from said wire attachment 
members for selectively fixing the direction of 
propagation of electromagnetic waves from Said 
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members disposed at spaced intervals in corre 
sponding positions around each of said circular 
frames, a plurality of wire elements, each of said 
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