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Abstract

The four-arm helical antenna has the advantages of favorable circular polarization radiation pat-
tern, good low elevation gain, and boasts a simple compact structure. This makes it broadly appli-
cable in areas such as communication and navigation. In view of the complicated processing tech-
nological problems caused by the traditional four-arm helical antenna which is usually wound by
metal wire or printed by flexible substrate and then rolled into a cylinder or cone shape. In this
paper, a lightweight and miniaturized dielectric hollow circular polarization four-arm helical an-
tenna is designed and realized by using 3D printing. The antenna adopts a multi-feed point design
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to ensure the coincidence of the phase center and the geometric center of the antenna. The expe-
rimental results show that in a working frequency of 1.59 GHz, the axial ratio is less than 1.5 dB,
and the gain is about 1.68 dBi. The four-arm helical antenna has potential practical application
value.
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Figure 1. Parameter definition of the helical antenna
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Figure 2. Upper half space pattern of the helical antenna
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Figure 3. Side expansion of the antenna arm
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Table 1. Structural parameters of the antenna arm
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H/mm 20.5
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L1/mm 33
L2/mm 10
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d/mm 19
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Figure 4. Stereogram of the proposed four-arm helical antenna
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Figure 5. Return loss and voltage standing wave ratio of the four-arm helical antenna
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Figure 6. 3D radiation pattern and gain of the four-arm helical antenna
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Figure 7. Simulation results of xoz plane and yoz plane pattern of the four-arm helical antenna
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Figure 8. Four-port feed antenna axial ratio characteristic
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Figure 10. Measured output standing wave ratio
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Figure 12. Tested antenna gain pattern at 1.59 GHz
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Table 2. Comparison of the design in this paper and the relevant literatures
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