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the station. Weather, date, and time of 
each measurement shall be indicated. 

(iii) Notes describing each measuring 
location. 

(iv) A topographic map of the largest 
available scale on which are marked 
the community and the transmitter 
site of the station whose signals have 
been measured, which includes all 
areas on or near the direct path of sig-
nal propagation. 

(v) Computations of the mean and 
standard deviation of all measured 
field strengths, or a graph on which the 
distribution of measured field strength 
values is plotted. 

(vi) A list of calibrated equipment 
used for the measurements, which for 
each instrument, specifies its manufac-
turer, type, serial number and rated ac-
curacy, and the date of its most recent 
calibration by the manufacturer, or by 
a laboratory. Complete details of any 
instrument not of standard manufac-
ture shall be submitted. 

(vii) A detailed description of the 
procedure employed in the calibration 
of the measuring equipment, including 
field strength meters, measuring an-
tenna, and connecting cable. 

[40 FR 27682, July 1, 1975; 40 FR 28802, July 9, 
1975, as amended at 48 FR 29508, June 27, 1983] 

§ 73.315 FM transmitter location. 
(a) The transmitter location shall be 

chosen so that, on the basis of the ef-
fective radiated power and antenna 
height above average terrain employed, 
a minimum field strength of 70 dB 
above one uV/m (dBu), or 3.16 mV/m, 
will be provided over the entire prin-
cipal community to be served. 

(b) The transmitter location should 
be chosen to maximize coverage to the 
city of license while minimizing inter-
ference. This is normally accomplished 
by locating in the least populated area 
available while maintaining the provi-
sions of paragraph (a) of this section. 
In general, the transmitting antenna of 
a station should be located in the most 
sparsely populated area available at 
the highest elevation available. The lo-
cation of the antenna should be so cho-
sen that line-of-sight can be obtained 
from the antenna over the principle 
city or cities to be served; in no event 
should there be a major obstruction in 
this path. 

(c) The transmitting location should 
be selected so that the 1 mV/m contour 
encompasses the urban population 
within the area to be served. It is rec-
ognized that topography, shape of the 
desired service area, and population 
distribution may make the choice of a 
transmitter location difficult. In such 
cases consideration may be given to 
the use of a directional antenna sys-
tem, although it is generally preferable 
to choose a site where a nondirectional 
antenna may be employed. 

(d) In cases of questionable antenna 
locations it is desirable to conduct 
propagation tests to indicate the field 
strength expected in the principal city 
or cities to be served and in other 
areas, particularly where severe shad-
ow problems may be expected. In con-
sidering applications proposing the use 
of such locations, the Commission may 
require site tests to be made. Such 
tests should include measurements 
made in accordance with the measure-
ment procedures described in § 73.314, 
and full data thereon shall be supplied 
to the Commission. The test trans-
mitter should employ an antenna hav-
ing a height as close as possible to the 
proposed antenna height, using a bal-
loon or other support if necessary and 
feasible. Information concerning the 
authorization of site tests may be ob-
tained from the Commission upon re-
quest. 

(e) Cognizance must of course be 
taken regarding the possible hazard of 
the proposed antenna structure to 
aviation and the proximity of the pro-
posed site to airports and airways. Pro-
cedures and standards with respect to 
the Commission’s consideration of pro-
posed antenna structures which will 
serve as a guide to persons intending to 
apply for radio station licenses are con-
tained in Part 17 of this chapter (Con-
struction, Marking, and Lighting of 
Antenna Structures). 

[28 FR 13623, Dec. 14, 1963, as amended at 41 
FR 22943, June 8, 1976; 49 FR 38131, Sept. 27, 
1984; 49 FR 45146, Nov. 15, 1984; 51 FR 9965, 
Mar. 24, 1986; 52 FR 10570, Apr. 2, 1987; 65 FR 
79778, Dec. 20, 2000] 

§ 73.316 FM antenna systems. 
(a) It shall be standard to employ 

horizontal polarization; however, cir-
cular or elliptical polarization may be 
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employed if desired. Clockwise or coun-
terclockwise rotation may be used. The 
supplemental vertically polarized effec-
tive radiated power required for cir-
cular or elliptical polarization shall in 
no event exceed the effective radiated 
power authorized. 

(b) Directional antennas. A directional 
antenna is an antenna that is designed 
or altered for the purpose of obtaining 
a non-circular radiation pattern. 

(1) Applications for the use of direc-
tional antennas that propose a ratio of 
maximum to minimum radiation in the 
horizontal plane of more than 15 dB 
will not be accepted. 

(2) Directional antennas used to pro-
tect short-spaced stations pursuant to 
§ 73.213 or § 73.215 of the rules, that have 
a radiation pattern which varies more 
than 2 dB per 10 degrees of azimuth will 
not be authorized. 

(c) Applications for directional anten-
nas. (1) Applications for construction 
permit proposing the use of directional 
antenna systems must include a tab-
ulation of the composite antenna pat-
tern for the proposed directional an-
tenna. A value of 1.0 must be used to 
correspond to the direction of max-
imum radiation. The pattern must be 
tabulated such that 0° corresponds to 
the direction of maximum radiation or 
alternatively, in the case of an asym-
metrical antenna pattern, the pattern 
must be tabulated such that 0° cor-
responds to the actual azimuth with re-
spect to true North. In the case of a 
composite antenna composed of two or 
more individual antennas, the pattern 
required is that for the composite an-
tenna, not the patterns for each of the 
individual antennas. Applications must 
include valuations tabulated at inter-
vals of not greater than ten (10) de-
grees. In addition, tabulated values of 
all maximas and minimas, with their 
corresponding azimuths, must be sub-
mitted. 

(2) Applications for license upon com-
pletion of antenna construction must 
include the following: 

(i) A complete description of the an-
tenna system, including the manufac-
turer and model number of the direc-
tional antenna. It is not sufficient to 
label the antenna with only a generic 
term such as ‘‘dipole.’’ In the case of 
individually designed antennas with no 

model number, or in the case of a com-
posite antenna composed of two or 
more individual antennas, the antenna 
must be described as a ‘‘custom’’ or 
‘‘composite’’ antenna, as appropriate. 
A full description of the design of the 
antenna must also be submitted. 

(ii) A plot of the composite pattern of 
the directional antenna. A value of 1.0 
must be used to correspond to the di-
rection of maximum radiation. The 
plot of the pattern must be oriented 
such that 0° corresponds to the direc-
tion of maximum radiation or alter-
natively, in the case of an asymmet-
rical antenna pattern, the plot must be 
oriented such that 0° corresponds to 
the actual azimuth with respect to true 
North. The horizontal plane pattern 
must be plotted to the largest scale 
possible on unglazed letter-size polar 
coordinate paper (main engraving ap-
proximately 18 cm × 25 cm (7 inches × 10 
inches)) using only scale divisions and 
subdivisions of 1, 2, 2.5, or 5 times 10- 
nth. Values of field strength less than 
10% of the maximum field strength 
plotted on that pattern must be shown 
on an enlarged scale. In the case of a 
composite antenna composed of two or 
more individual antennas, the com-
posite antenna pattern should be pro-
vided, and not the pattern for each of 
the individual antennas. 

(iii) A tabulation of the measured 
relative field pattern required in para-
graph (c)(1) of this section. The tabula-
tion must use the same zero degree ref-
erence as the plotted pattern, and must 
contain values for at least every 10 de-
grees. Sufficient vertical patterns to 
indicate clearly the radiation charac-
teristics of the antenna above and 
below the horizontal plane. Complete 
information and patterns must be pro-
vided for angles of ¥10 deg. from the 
horizontal plane and sufficient addi-
tional information must be included on 
that portion of the pattern lying be-
tween +10 deg. and the zenith and ¥10 
deg. and the nadir, to conclusively 
demonstrate the absence of undesirable 
lobes in these areas. The vertical plane 
pattern must be plotted on rectangular 
coordinate paper with reference to the 
horizontal plane. In the case of a com-
posite antenna composed of two or 
more individual antennas, the com-
posite antenna pattern should be used, 
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and not the pattern for each of the in-
dividual antennas. 

(iv) A statement that the antenna is 
mounted on the top of an antenna 
tower recommended by the antenna 
manufacturer, or is side-mounted on a 
particular type of antenna tower in ac-
cordance with specific instructions pro-
vided by the antenna manufacturer. 

(v) A statement that the directional 
antenna is not mounted on the top of 
an antenna tower which includes a top- 
mounted platform larger than the 
nominal cross-sectional area of the 
tower in the horizontal plane. 

(vi) A statement that no other an-
tenna of any type is mounted on the 
same tower level as a directional an-
tenna, and that no antenna of any type 
is mounted within any horizontal or 
vertical distance specified by the an-
tenna manufacturer as being necessary 
for proper directional operation. 

(vii) A statement from an engineer 
listing such individual engineer’s 
qualifications and certifying that the 
antenna has been installed pursuant to 
the manufacturer’s instructions. 

(viii) A statement from a licensed 
surveyor that the installed antenna is 
properly oriented. 

(ix)(A) For a station authorized pur-
suant to § 73.215 or Sec. § 73.509, a show-
ing that the root mean square (RMS) of 
the measured composite antenna pat-
tern (encompassing both the hori-
zontally and vertically polarized radi-
ation components (in relative field)) is 
at least 85 percent of the RMS of the 
authorized composite directional an-
tenna pattern (in relative field). The 
RMS value, for a composite antenna 
pattern specified in relative field val-
ues, may be determined from the fol-
lowing formula: 
RMS=the square root of: 
[(relative field value 1)2 + (relative field 

value 2)2 +....+ (last relative field 
value)2] 

total number of relative field values 
(B) where the relative field values are 

taken from at least 36 evenly spaced 
radials for the entire 360 degrees of azi-
muth. The application for license must 
also demonstrate that coverage of the 
community of license by the 70 dBu 
contour is maintained for stations au-
thorized pursuant to § 73.215 on Chan-
nels 221 through 300, as required by 

§ 73.315(a), while noncommercial edu-
cational stations operating on Chan-
nels 201 through 220 must show that the 
60 dBu contour covers at least a por-
tion of the community of license. 

(d) Applications proposing the use of 
FM transmitting antennas in the im-
mediate vicinity (i.e. 60 meters or less) 
of other FM or TV broadcast antennas 
must include a showing as to the ex-
pected effect, if any, of such approxi-
mate operation. 

(e) Where an FM licensee or per-
mittee proposes to mount its antenna 
on an AM antenna tower, or locate 
within 3.2 km of an AM antenna tower, 
the FM licensee or permittee must 
comply with § 73.1692. 

[28 FR 13623, Dec. 14, 1963, as amended at 34 
FR 14222, Sept. 10, 1969; 37 FR 25841, Dec. 5, 
1972; 43 FR 53738, Nov. 17, 1978; 48 FR 29508, 
June 27, 1983; 51 FR 17028, May 8, 1986; 54 FR 
9804, Mar. 8, 1989; 56 FR 57294, Nov. 8, 1991; 62 
FR 51058, Sept. 30, 1997; 63 FR 70047, Dec. 18, 
1998] 

§ 73.317 FM transmission system re-
quirements. 

(a) FM broadcast stations employing 
transmitters authorized after January 
1, 1960, must maintain the bandwidth 
occupied by their emissions in accord-
ance with the specification detailed 
below. FM broadcast stations employ-
ing transmitters installed or type ac-
cepted before January 1, 1960, must 
achieve the highest degree of compli-
ance with these specifications prac-
ticable with their existing equipment. 
In either case, should harmful inter-
ference to other authorized stations 
occur, the licensee shall correct the 
problem promptly or cease operation. 

(b) Any emission appearing on a fre-
quency removed from the carrier by be-
tween 120 kHz and 240 kHz inclusive 
must be attenuated at least 25 dB 
below the level of the unmodulated 
carrier. Compliance with this require-
ment will be deemed to show the occu-
pied bandwidth to be 240 kHz or less. 

(c) Any emission appearing on a fre-
quency removed from the carrier by 
more than 240 kHz and up to and in-
cluding 600 kHz must be attenuated at 
least 35 dB below the level of the 
unmodulated carrier. 

(d) Any emission appearing on a fre-
quency removed from the carrier by 
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