
227

Federal Communications Commission § 73.685

miles) from the transmitter. The ter-
rain roughness factor has a value equal
to the difference, in meters, between
elevations exceeded by all points on
the profile for 10 percent and 90 per-
cent, respectively, of the length of the
profile segment (see § 73.699, Fig. 10d).

(i) If the lowest field strength value
of interest is initially predicted to
occur over a particular propagation
path at a distance which is less than
49.9 kilometers (31 miles) from the
transmitter, the terrain profile seg-
ment used in the determination of the
terrain roughness factor over that path
shall be that included between points
9.7 kilometers (6 miles) from the trans-
mitter and such lesser distance. No ter-
rain roughness correction need be ap-
plied when all field strength values of
interest are predicted to occur 9.7 kilo-
meters (6 miles) or less from the trans-
mitter.

(j) Profile segments prepared for ter-
rain roughness factor determinations
should be plotted in rectangular co-
ordinates, with no less than 50 points
evenly spaced within the segment,
using data obtained from topographic
maps, if available, with contour inter-
vals of 15.2 meters (50 feet), or less.

(k) The field strength charts (§ 73.699,
Figs. 9–10c) were developed assuming a
terrain roughness factor of 50 meters,
which is considered to be representa-
tive of average terrain in the United
States. Where the roughness factor for
a particular propagation path is found
to depart appreciably from this value,
a terrain roughness correction (∆F)
should be applied to field strength val-
ues along this path as predicted with
the use of these charts. The magnitude
and sign of this correction, for any
value of ∆h, may be determined from a
chart included in § 73.699 as Figure 10e,
with linear interpolation as necessary,
for the frequency of the UHF signal
under consideration.

(l) Alternatively, the terrain rough-
ness correction may be computed using
the following formula:

∆F=C¥0.03(∆h)(1+f/300)
Where:

∆F=terrain roughness correction in dB
C=a constant having a specific value for use

with each set of field strength charts:
1.9 for TV Channels 2–6
2.5 for TV Channels 7–13
4.8 for TV Channels 14–69

∆h=terrain roughness factor in meters
f=frequency of signal in megahertz (MHz)

[28 FR 13660, Dec. 13, 1963, as amended at 40
FR 27683, July 1, 1975; 44 FR 36039, June 20,
1979; 48 FR 44807, Sept. 30, 1983; 50 FR 23699,
June 5, 1985; 51 FR 26251, July 22, 1986; 52 FR
36879, Oct. 1, 1987]

EFFECTIVE DATE NOTE: At 42 FR 25736, May
19, 1977, in § 73.684, (k) and (l) are stayed in-
definitely.

§ 73.685 Transmitter location and an-
tenna system.

(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,
the following minimum field strength
in dB above one uV/m will be provided
over the entire principal community to
be served:

Channels 2–6 Channels 7–13 Channels 14–69

74 dBu 77 dBu 80 dBu

(b) Location of the antenna at a
point of high elevation is necessary to
reduce to a minimum the shadow effect
on propagation due to hills and build-
ings which may reduce materially the
strength of the station’s signals. In
general, the transmitting antenna of a
station should be located at the most
central point at the highest elevation
available. To provide the best degree of
service to an area, it is usually pref-
erable to use a high antenna rather
than a low antenna with increased
transmitter power. The location should
be so chosen that line-of-sight can be
obtained from the antenna over the
principal community to be served; in
no event should there be a major ob-
struction in this path. The antenna
must be constructed so that it is as
clear as possible of surrounding build-
ings or objects that would cause shad-
ow problems. It is recognized that to-
pography, shape of the desired service
area, and population distribution may
make the choice of a transmitter loca-
tion difficult. In such cases, consider-
ation may be given to the use of a di-
rectional antenna system, although it
is generally preferable to choose a site
where a nondirectional antenna may be
employed.

(c) In cases of questionable antenna
locations it is desirable to conduct
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propagation tests to indicate the field
strength expected in the principal com-
munity to be served and in other areas,
particularly where severe shadow prob-
lems may be expected. In considering
applications proposing the use of such
locations, the Commission may require
site tests to be made. Such tests should
be made in accordance with the meas-
urement procedure in § 73.686, and full
data thereon must be supplied to the
Commission. Test transmitters should
employ an antenna having a height as
close as possible to the proposed an-
tenna height, using a balloon or other
support if necessary and feasible. Infor-
mation concerning the authorization of
site tests may be obtained from the
Commission upon request.

(d) Present information is not suffi-
ciently complete to establish ‘‘blanket
areas’’ of television broadcast stations.
A ‘‘blanket area’’ is that area adjacent
to a transmitter in which the reception
of other stations is subject to inter-
ference due to the strong signal from
this station. The authorization of sta-
tion construction in areas where blan-
keting is found to be excessive will be
on the basis that the applicant will as-
sume full responsibility for the adjust-
ment of reasonable complaints arising
from excessively strong signals of the
applicant’s station or take other cor-
rective action.

(e) An antenna designed or altered to
produce a noncircular radiation pat-
tern in the horizontal plane is consid-
ered to be a directional antenna. An-
tennas purposely installed in such a
manner as to result in the mechanical
beam tilting of the major vertical radi-
ation lobe are included in this cat-
egory. Directional antennas may be
employed for the purpose of improving
service upon an appropriate showing of
need. Stations operating on Channels
2–13 will not be permitted to employ a
directional antenna having a ratio of
maximum to minimum radiation in the
horizontal plane in excess of 10 dB. Sta-
tions operating on Channels 14–69 with
transmitters delivering a peak visual
power output of more than 1 kW may
employ directive transmitting anten-
nas with a maximum to minimum radi-
ation in the horizontal plane of not
more than 15 dB. Stations operating on
Channels 14–69 and employing trans-

mitters delivering a peak visual power
output of 1 kW or less are not limited
as to the ratio of maximum to min-
imum radiation.

(f) Applications proposing the use of
directional antenna systems must be
accompanied by the following:

(1) Complete description of the pro-
posed antenna system, including the
manufacturer and model number of the
proposed directional antenna.

(2) Relative field horizontal plane
pattern (horizontal polarization only)
of the proposed directional antenna. A
value of 1.0 should be used for the max-
imum radiation. The plot of the pat-
tern should be oriented so that 0° cor-
responds to true North. Where mechan-
ical beam tilt is intended, the amount
of tilt in degrees of the antenna
vertical axis and the orientation of the
downward tilt with respect to true
North must be specified, and the hori-
zontal plane pattern must reflect the
use of mechanical beam tilt.

(3) A tabulation of the relative field
pattern required in paragraph (b)(2), of
this section. The tabulation should use
the same zero degree reference as the
plotted pattern, and be tabulated at
least every 10°. In addition, tabulated
values of all maxima and minima, with
their corresponding azimuths, should
be submitted.

(4) Horizontal and vertical plane radi-
ation patterns showing the effective ra-
diated power, in dBk, for each direc-
tion. Sufficient vertical plane patterns
must be included to indicate clearly
the radiation characteristics of the an-
tenna above and below the horizontal
plane. In cases where the angles at
which the maximum vertical radiation
varies with azimuth, a separate
vertical radiation pattern must be pro-
vided for each pertinent radial direc-
tion.

(5) All horizontal plane patterns
must be plotted to the largest scale
possible on unglazed letter-size polar
coordinate paper (main engraving ap-
proximately 18 cm x 25 cm (7 inches x
10 inches)) using only scale divisions
and subdivisions of 1, 2, 2.5 or 5 times
10-nth. All vertical plane patterns must
be plotted on unglazed letter-size rec-
tangular coordinate paper. Values of
field strength on any pattern less than
10% of the maximum field strength
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plotted on that pattern must be shown
on an enlarged scale.

(6) The horizontal and vertical plane
patterns that are required are the pat-
terns for the complete directional an-
tenna system. In the case of a com-
posite antenna composed of two or
more individual antennas, this means
that the patterns for the composite an-
tenna, not the patterns for each of the
individual antennas, must be sub-
mitted.

(g) Applications proposing the use of
television broadcast antennas within
61.0 meters (200 feet) of other television
broadcast antennas operating on a
channel within 20 percent in frequency
of the proposed channel, or proposing
the use of television broadcast anten-
nas on Channels 5 or 6 within 61.0 me-
ters (200 feet) of FM broadcast anten-
nas, must include a showing as to the
expected effect, if any, of such proxi-
mate operation.

(h) Where a TV licensee or permittee
proposes to mount an antenna on an
AM antenna tower, or locate within 3.2
km of an AM antenna tower, the TV li-
censee or permittee must comply with
§ 73.1692.

(Secs. 4, 5, 303, 48 Stat., as amended, 1066,
1068, 1082 (47 U.S.C. 154, 155, 303))

[28 FR 13660, Dec. 14, 1963, as amended at 35
FR 5693, Apr. 8, 1970; 40 FR 25461, June 16,
1975; 43 FR 53740, Nov. 17, 1978; 44 FR 22740,
Apr. 17, 1979; 45 FR 26065, Apr. 17, 1980; 47 FR
35990, Aug. 18, 1982; 48 FR 21486, May 12, 1983;
50 FR 23701, June 5, 1985; 58 FR 44951, Aug. 25,
1993; 62 FR 51059, Sept. 30, 1997]

§ 73.686 Field strength measurements.
(a) Except as provided for in § 73.612,

television broadcast stations shall not
be protected from any type of inter-
ference or propagation effect. Persons
desiring to submit testimony, evidence
or data to the Commission for the pur-
pose of showing that the technical
standards contained in this subpart do
not properly reflect the levels of any
given type of interference or propaga-
tion effect may do so only in appro-
priate rulemaking proceedings con-
cerning the amendment of such tech-
nical standards. Persons making field
strength measurements for formal sub-
mission to the Commission in rule-
making proceedings, or making such
measurements upon the request of the

Commission, shall follow the procedure
for making and reporting such meas-
urements outlined in paragraph (b) of
this section. In instances where a
showing of the measured level of a sig-
nal prevailing over a specific commu-
nity is appropriate, the procedure for
making and reporting field strength
measurements for this purpose is set
forth in paragraph (c) of this section.

(b) Collection of field strength data
for propagation analysis.

(1) Preparation for measurements. (i)
On large scale topographic maps, eight
or more radials are drawn from the
transmitter location to the maximum
distance at which measurements are to
be made, with the angles included be-
tween adjacent radials of approxi-
mately equal size. Radials should be
oriented so as to traverse representa-
tive types of terrain. The specific num-
ber of radials and their orientation
should be such as to accomplish this
objective.

(ii) At a point exactly 16.1 kilometers
(10 miles) from the transmitter, each
radial is marked, and at greater dis-
tances at successive 3.2 kilometer (2
mile) intervals. Where measurements
are to be conducted at UHF, or over ex-
tremely rugged terrain, shorter inter-
vals may be employed, but all such in-
tervals shall be of equal length. Acces-
sible roads intersecting each radial as
nearly as possible at each 3.2 kilometer
(2 mile) marker are selected. These
intersections are the points on the ra-
dial at which measurements are to be
made, and are referred to subsequently
as measuring locations. The elevation
of each measuring location should ap-
proach the elevation at the cor-
responding 3.2 kilometer (2 mile) mark-
er as nearly as possible.

(2) Measurement procedure. The field
strength of the visual carrier shall be
measured with a voltmeter capable of
indicating accurately the peak ampli-
tude of the synchronizing signal. All
measurements shall be made utilizing
a receiving antenna designed for recep-
tion of the horizontally polarized sig-
nal component, elevated 9.1 meters (30
feet) above the roadbed. At each meas-
uring location, the following procedure
shall be employed.

(i) The instrument calibration is
checked.
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