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VHF ANTZNNA CHARACTERISTICS 

This report covers the measurement of voltage standing wave ratlo 
(VSWR) with frequency change and polarlzatlon characterlstlcs of several 
types of antennas submItted to the Technical Development and Evaluation 
Center by the Offlce of Federal Airways. 

The VSwE( measurements were made over the band 100 to 140 MC, and 
horizontal plane pattern8 of the vertical and horuontal components of the 
radlatlon field for each antenna were obtamed at one frequency. The an- 
tennas were designed to match a transmission line having a characterlstx 
impedance of 52 0hms. All measurements were made with the antennas mounted 
approximately seven feet above the counterpoIse, which was elevated ten feet 
above ground. 

Three of the five antennas tested were cu-cularly polarued, their 
VSWR and polarlzatlon characteristics dlfferlng only 1~1 the magnnltude of 
VSWR and the ratlo of the flelds of the vertical to horizontal components 
taken in the horizontal plane. 

The VSWB and polarlzatlon characterlstlcs of the two coaxal an- 
tennas were suallar & would be expected. The horu.ontally polarized com- 
ponent radiated from these antennas was found to be negllglble. 

The antennaa tested were 

Type No. Manufacturer Polarlzatlon 

CA-1350 Maryland Electronic 
Manufacturing Corp. 

Cll-cular 

CA-1246 Ben&x Radio Circular 

CA-1371 Andrew Company c1rcu1ar 

- - AlTeon Manufacturing Company Vortlcel (coaxial) 

- - Andrew company Vertxal (coaxial) 

Figs. 1 to 5 lncluslve show the general construction and physlcal 
dlmenelons of each antenna. Types CA-1350, ~~-1246, and CA-1371 antennas 
are equipped with Type UG-58/U receptacles to facilitate conreckon to the 
RG 8/U transmlsslon cable. The antenna elemects are connected acroe8 the 
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center conductor and shell of the receptacles, the orientation of the antenna 
elements being such as to produce the dealred field patterns. 

The Au-eon coaxial antenna 1s equipped with a Type B-83-m recep- 
tacle, the Inner conductor of which 1s connected to the upper half of the an- 
tenna, while the lower half of the antenna (sleeve) 1s connected to the shell 

The Andrew coaxial antenna requxres the center conductor of the 
transnusslon cable to be soldered to the upper half of the antenna and the 
lower half of the antenna (sleeve) to be connected to the brald, or outer 
conductor of tie cable. 

The antennas are provided with threaded coupllngs to psrmlt mount- 
mg on top of a steel pipe. 

TEST EQUIPMENT 

The VSWR measurements were made with the Andrew Company Type 3100 
slotted line having a characterlstx lnpedsnce of 52 ohms. A Ferris Type 
18-C radio frequency signal generator was used to excite the antennas under 
test. 

A Type TML transmitter and a callbrated field detector were used to 
obtain the horizontal plane field patterns. ProvIsIon was made to rotate the 
antennas under test through sn angle of 360 degrees. 

TESTS 

Tests were conducted with the antemas mounted approxunately seven 
feet (center of radxtlon) above a 15-foot alameter counterpoise elevated ten 
feet above ground. The counterpoIse was capable of rotation through an angle 
of 360 degrees. 

Output power lunltatlons from the radio frequency slgnal generator 
restrlctcd the line VSWR measurements to the frequency band 100 to 140 MC. 
Measurements wore obtained at each four-MC step wlthln the band. Figs. 6 to 
10 lncluslve present values of VSWR as a fun&Ion of frequency for the five 
different types of sntemas. 

The Type CA-1350 antenra produced the lowest VSWR values of the 
group, having a mlnunum value of 1.05 at a frequency of 110 MC and maximum 
values of approxunately 2.7 at the extreme ends of the frequency band 100 
and 140 MC. See Fig. 6. 

Fig. 7 mndlcates a mInImum VSWR of 1.07 at a frequency of 120 MC 
and a ma.x~mum VSWR of 5.15 at a frequency of 104 MC for thz Type ~~-1246 an- 
terma. 

Rcferrxg to Fig. 8, the Tme CA-1371 antenna produced a minlmum 
VSWR of 1.10 at a frequency of 125 MC and a maximum VSWFI of 3.1 at 100 MC. 
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The two co<axlal antennas produced a mlnlmum VSKR of 1.40 at 120 MC 
and maxmxm vsm vc~ues of 7 70 ma 6.40 respectlvely at approxlmetely 106 
MC. See Figs. 9 uld 10, 

Types CA-1350 <and CA-1371 antennas exhlblt fairly broad band fre- 
quency cha.racterlBtlcs and may be operated over the mayor portlcn of the 
frequency band without the neceeslty of using matching stubs. A VSWH of 2/l 
usually can be toler,-ted wlthout exces81ve loss of power when using Type 
RG 8/U cable. Type CA-1246 antenna and the two coaxial as;tennzx.s (Flge. 9 and 
1:) are mere frequency ccnsclcus and may be operated ever a bandwidth of 10 
or 12 MC wlthout the use of matching stubs. 

The horxzontal plane field pctterns Were obtamsd at a frequency of 
113.7 MC. me anteMa TWX rotated th-cu& on mgle of 360 degrees and the 
flcld lntenslty values cbtaimd for each 20-degree rotattlon of the antenna. 

Figs. 11 to 15 inclusive present the polzslzatlon characterutxs 
of the five antennas. The hcrlzontal plane patterns In Flgs. 11, 12, and 13 
etch compare the amount of horxontally pokrized field lntcnslty with the 
vertically polarx.ed field intenelty, measured with the transmlttlng antenna 
17 feet above ground, the field meter anten?a 12 feet above ground, and the 
horlzcntal &stance between the two anternao 180 feet. Under these condo- 
tlons, If the transmlttlng antema radiates equal mounts of vertically and 
hcrxontally polarlzcd energy, the field meter ~111 u-uixate a ratio of horl- 
z0ntz.l to vertical field intensity of approxlmaxly 1.47. The following 18 a 
comparison of the three anterxnas u&ended to rsdlate vertlczlly and hori- 
ZCnt~ly polarized fields: 

Antenna Type Horuontal Fl~ld Intens* 
Vertical Field i'ntenslty 

CA-1350 1.47 
CA-1246 1.85 
CA-1371 2.06 

The CA-1350 3ntennq rsdlates equal amounts of horizontally and 
vertxally polarized energy. The horizontally polarized field of the other 
two antennas 1s the greater. 

It 1s lntcrestlng to note thnt, If the field u-kensltles for the 
two polarized waves were measured at small 3nglea of ekvatlon (two degrees 
or less), the vcrtlcally ,a~d Lorlzcntjlly pohrlzea flelaa of the CA-1350 
antenna would be essontlnlly equal ever good conductivity ~011. 

RECCLWENDATIONS 

The Type CA-1350 u,tenna has the most favorable VSWFi and polar~za- 
tlon characterlatxs of the gxup tested. This 18 the only antenna of the 
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group which radmtes eqwl amounts of vert]cally and horizontally polnrlzed 
energy. All the other antennns rediatte a greater proportmn of horlzcntally 
polarized energy. This antenna 1s quite satisfactory for ccmnumcat~on with 
aircraft m cl1 dlrecticns except du-ectly above. This crltlcmm applies to 
zll the antennas tested. Since little or no energy 1s radv.tted strclght up 
from my one of the five amennns tested, an nlrcrzf? flying du-cctly above 
or at high angles with respect to one of these antennas would be m a null, 
resultmg m tempcrasy loss of signals. 

CONCLUSIONS 

The VS!4X and polzrumtmn chm3ctuintlcs of each of the five an- 
tennas tested me quite satmfnctory for commn~cotion purposes. However, 
for ground to aircraft commumcatmn, It 1s paztlculorly desirable to have 
antennas which are responsive to vertically polarized and hor~zontnlly pol- 
or1zea raaiat1ons. In thm respect the CA-1350 antenna would most nearly meet 
this requirement. 
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FIG. 6 VSWR VS. FREQUENCY (TYPE CA-1350 ANTENNA) 

FIG 7 VSWR VS FREQUENCY (TYPE CA-1246 ANTENNA) 
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FIG 8 VSWR vs FREQUENCY (TYPE CA-1371 ANTENNA) 
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FIG 9 VSWR VS FREQUENCY (AIREON COAXIAL RECEIVEK ANTENNA) 
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FIG 10 VSWR vs FREQUENCY (ANDREW COAXIAL RECEDER ANTENNA) 



FIG II HORIZONTAL PLANE PATTERNS (TYPE ~~-1350 ANTENNA) 



FIG 12 HORIZONTAL PLANE PATTERNS (TYPE ~~-1246 ANTENNA) 



FIG 13 HORIZONTAL PLANE PATTERNS (TYPE CA-1371 ANTENNA) 



FIG 14 HORIZONTAL PLANE PATTERN (AIREON G~AXIAL ANTENNA) 



FIG I5 HORIZONTAL PLANE PATTERN (ANDREW COAXIAL ANTENNAI 


