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The invention described herein may be manufactured 
and used by or for the Government for governmental 
purposes without the payment of any royalty thereon. 
The present invention relates generally to antennas 

and more specifically to an improved end-fire antenna for 
use on a missile. 
Those concerned with the development of missiles or 

more specifically radiosonde nose cones have long recog 
nized the need for low-profile, compact antennas which 
are capable of end-fire radiation. End-fire radiation is 
necessary so that the missile may be tracked while as 
cending and more important that tracking may be pos 
sible during descent while the nose cone is suspended 
"nose down' from a parachute or balloon. The low 
profile feature is important for aerodynamic reasons, 
while the compact feature will provide for lighter nose 
cones or more room in the nose cone for other equip 
ment. 
One of the principal objects of the present invention, 

therefore, is to provide an antenna for an aerial missile, 
which will be capable of end-fire radiation. 
Another object of the invention resides in the provi 

sion of an antenna for an aerial missile which will be 
mounted flush with the Surface of said missile so as not 
to increase air drag thereon. 
A further object of the invention is to provide a mis 

sile antenna which is characterized by extreme sim 
plicity of design and which will occupy a minimum 
amount of space on the missile. 

Other objects and many of the attendant advantages 
of this invention will be appreciated readily as the same 
becomes understood by reference to the following de 
tailed description, when considered in connection with 
the accompanying drawings, in which: 

FIG. 1 shows an exploded view of the antenna; 
FIG. 2 shows an oblique view of the antenna shown 

in FIG. 1; 
FIG. 3 shows the antenna mounted on a typical nose 

cone; and 
FIGS. 4 and 5 represent radiation patterns obtained 

from a particular antenna designed in accordance with 
the present invention. 

Referring now to the drawings, wherein like refer 
ence characters designate like or corresponding parts 
throughout the several views, there is shown in FIG. 1 
an antenna 10 having an outer metallic cylinder 11 pro 
vided with four narrow circumferential slots 12, 13, 14, 
and 15. Slots 12 and 13 are arranged on opposite sides 
of cylinder 11 and lie in a plane which is perpendicu 
lar to the axis of the cylinder 11. Slots 14 and 15, 
which are spaced in quadrature to slots 12 and 13, lie 
in a second plane which is spaced a short distance from 
and is parallel to the plane of slots 12 and 13. Spac 
ing the groups of slots in separate planes permits the 
total length of the slots to exceed the circumference of 
the cylinder 11. A pair of cover plates 16 and 
17 having outer flanges 18 and 19, and central open 
ings 20 and 21 respectively, are provided on either end 
of cylinder 11. A metallic inner cylinder 22 having a 
flange 23 on one end and a threaded portion 24 on 
the other end is slidably inserted through openings 2. 
and 20. Also provided on cylinder 22 are radial open 
ings 25 and 26. The threaded portion 24 when as 
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sembled will extend beyond cover plate 16 and mate with 
knurled nut 27. FIange 23 will engage plate 17 while 
nut 27 will be snugly screwed down against cover plate 
16. A dielectric spacer ring 28 is connected to the 
flange 23. A tubular transmitter housing 29 having a 
flange 30 on one end is inserted in cylinder 22. Flange 
30 engages a groove 31 on ring 28. Mounted in 
housing 29 is the transmitting network (not shown). 
Extending out of one end of housing 29 are terminals 
32 and 33 for connection to four coaxial lines 34, 35, 
36, and 37. The center conductors of the coaxial lines 
are connected to terminal 33 while the outer conduc 
tors are connected to terminal 32. These terminals 32 
and 33 are connected at their other ends to the proper 
points of the transmitting network mounted in housing 
29. Coaxial lines 34–37 pass through openings 25 and 
26 and are each connected across the center of a sepa 
rate one of each of the slots 1-4. The coaxial lines 
34 and 35 are of equal length and are connected to 
slots 13 and 14 respectively. Coaxial lines 36 and 37, 
which are also equal in length to each other, but are 
longer than coaxial lines 34 and 35, are connected to 
slots 12 and 15 respectively. The difference in length 
between the coaxial lines is some multiple of a half 
wavelength at the operating frequency Such that slots 
13 and 14 which are fed in phase are fed 180° out of 
phase with slots 12 and 15. 
The outer diameter of the cylinder 11 may be chosen 

to be equal to the diameter of the base portion 41 of 
a typical nose cone 40. The antenna may be mounted 
to the base 41 with the slots 12 and 13 arranged proxi 
mal to the base 41. In this way the power supply (not 
shown) which is usually located in the nose cone 40 
may be connected directly to the transmitter located in 
housing 29. 
The antenna 10 will radiate predominantly along the 

axis of the cylinder since the slots 12 and 15 on one 
side of the cylinder 1 are fed in anti-phase with the 
slots 3 and 4 on the other side. The currents gen 
erated on the cylinder, which is relatively short in the 
axial direction as compared to a wavelength, will create 
an electric field distributed across the cylinder in a plane 
perpendicular to the axis of the cylinder. This 
electric field will then radiate out in a direction which 
is perpendicular to this plane, i.e., in the axial direc 
tion. The direction of the electric field across the cylin 
der 11 will generally be polarized from the side of the 
cylinder 11 containing the one pair of slots fed in phase 
to the side containing the slots fed in anti-phase thereto. 
It is to be noted that all slots being of equal length are 
dimensioned to be resonant at the operating frequency. 

In a particular device built and tested the patterns 
shown in FIGS. 4 and 5 were obtained. The pattern 
of FIG. 4 is measured with the cylinder 11 oriented as 
shown and with the plane of polarization lying in the 
plane of the paper. The two predominant lobes ex 
tend up and down in an axial direction while two broad 
side lobes are shown substantially perpendicular there 
to. These broadside lobes are a result of the electric 
fields generated in the slots on opposite sides of the 
cylinder. However, the pattern seen in FIG. 5 which 
Was measured in a plane in quadrature to the pattern 
of FIG. 4 has substantially two walls on the broadside 
as a result of the electric fields being canceled out where 
adjacent slots overlap and are fed in anti-phase. The 
particular antenna which provided these patterns had a 
cylinder length of 1.5 inches which is approximately .2X 
Where N equals the wavelength at 1680 mc. The outer 
diameter was four inches (.57X) while the circumferen 
tial slots were 6\ long. The inner cylinder 22 formed 
a cavity .25X in depth. 

It can therefore be seen from the above design that 
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by simply feeding a first group of adjacent slots, e.g., 
all slots on one side of the cylinder, in anti-phase to 
the remaining slots, i.e., the opposed slots on the other 
side, end-fire radiation in both directions along the axis 
of the cylinder is obtained. These slots which may be 
overlapped will not be restricted in length which will 
provide for lower frequencies of operation and smaller 
antenna diameters. If the missile should be larger or 
the frequency higher one need only add in a symmetri 
cal manner additional slots and feed those on opposite 
sides of the missile in anti-phase. Obviously, many other 
modifications and variations of the present invention are 
possible in the light of the above teachings. It is there 
fore to be understood, that within the scope of the ap 
pended claims, the invention may be practiced otherwise 
than as specifically described. 
What is claimed is: 
1. A slotted cylinder antenna comprising a short me 

tallic cylinder having a plurality of circumferential slots 
provided therein, said slots arranged in planes perpen 
dicular to the axis of said cylinder, and means for feed 
ing a first group of adjacent slots in phase and for feed 
ing the remaining of Said slots in anti-phase with said 
first group of slots. 

2. The antenna according to claim 1 and wherein each 
of said slots is resonant at the operating frequency. 

3. The antenna according to claim 1 and further in 
cluding means providing a cavity inside said cylinder and 
in back of said slots. 

4. The antenna according to claim 2 and wherein said 
means providing said cavity includes a hollow metallic 
cylinder mounted inside and coaxially with respect to 
said short metallic cylinder. 

5. A slotted cylinder antenna comprising; a short me 
tallic cylinder having two pairs of opposed circumferen 
tial slots provided therein; the total length of said slots 
being more than the circumference of said cylinder; the 
slots of each of said pair lying in common planes which 
are perpendicular to the axis of said cylinder, said com 
mon planes of said pairs being spaced relatively close to 
each other; said pairs of opposed slots being arranged 
in quadrature about said cylinder; and means for feed 
ing one said slot of each said pair in phase and the other 
said slot of each said pair in anti-phase with said one 
said slot of each said pair. 
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4. 
6. The antenna according to claim 5 and wherein each 

said slot is resonant at the operating frequency of said 
antenna. 

7. The antenna according to claim 5 and further in 
cluding means providing a cavity inside said cylinder and 
in back of said slots. 

8. The antenna according to claim 7 and wherein said 
means providing said cavity includes a hollow metallic 
cylinder mounted inside and coaxially with respect to 
Said short metallic cylinder. 

9. In a missile, a slotted cylinder antenna surround 
ing said missile, the peripheral wall of said cylinder be 
ing flush with the outer wall of said missile and having 
a series of spaced peripheral slots provided therein, said 
slots arranged in planes perpendicular to the axis of said 
cylinder, and means for feeding a first group of adjacent 
slots in phase and for feeding the remaining of said slots 
in anti-phase with said first group of slots. 

10. The antenna according to claim 9 and wherein said 
slots are resonant at the operating frequency. 
1. The antenna according to claim 10 and wherein 

the total length of said slots is greater than the circum 
ference of said cylinder. 

12. The antenna according to claim 11 and wherein 
the number of slots in said first group is equal to the 
number of remaining slots and are arranged symmetri 
cally around said cylinder. 

13. The antenna according to claim 12 and wherein 
said means for feeding said slots comprises a plurality 
of coaxial transmission lines each connected across the 
center of a separate one of said slots, the difference in 
length between said coaxial lines connected to the slots 
of Said first group and the remaining coaxial lines be 
ing equal to a multiple of a half wavelength at the op 
erating frequency. 

References Cited by the Examiner 
UNITED STATES PATENTS 

2,660,674 11/1953 Brown ------------- 343. 770 
2,665,381 1/1954 Smith et al. --------- 343-770 
3,074,063 1/1963 Horton ----------- 343-771 
3,127,609 3/1964 Wentworth ------- 343-708 

HERMAN KARL SAALBACH, Primary Examiner. 
M. NUSSBAUM, Assistant Examiner. 


