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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 × 25 cm (7 inches × 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 
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 the TV licensee or per-
mittee proposes to mount its antenna 
on or near an AM tower, as defined in 
§ 1.30002, the TV licensee or permittee 
must comply with § 1.30003 or § 1.30002. 

(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; 78 FR 66298, 
Nov. 5, 2013] 

§ 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 topo-
graphic maps, eight or more radials are 
drawn from the transmitter location to 
the maximum distance at which meas-
urements are to be made, with the an-
gles included between adjacent radials 
of approximately equal size. Radials 
should be oriented so as to traverse 
representative types of terrain. The 
specific number of radials and their 
orientation should be such as to ac-
complish 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 
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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. 

(ii) The antenna is elevated to a 
height of 30 feet. 

(iii) The receiving antenna is rotated 
to determine if the strongest signal is 
arriving from the direction of the 
transmitter. 

(iv) The antenna is oriented so that 
the sector of its response pattern over 
which maximum gain is realized is in 
the direction of the transmitter. 

(v) A mobile run of at least 30.5 me-
ters (100 feet) is made, which is cen-
tered on the intersection of the radial 
and the road, and the measured field 
strength is continuously recorded on a 
chart recorder over the length of the 
run. 

(vi) The actual measuring location is 
marked exactly on the topographic 
map, and a written record, keyed to 
the specific location, is made of all fac-
tors which may affect the recorded 
field, such as topography, height and 
types of vegetation, buildings, obsta-
cles, weather, and other local features. 

(vii) If, during the test conducted as 
described in paragraph (b)(2)(iii) of this 
section, the strongest signal is found to 
come from a direction other than from 
the transmitter, after the mobile run 
prescribed in paragraph (b)(2)(v) of this 
section is concluded, additional meas-
urements shall be made in a ‘‘cluster’’ 
of at least five fixed points. At each 
such point, the field strengths with the 
antenna oriented toward the trans-
mitter, and with the antenna oriented 
so as to receive the strongest field, are 
measured and recorded. Generally, all 
points should be within 61.0 meters (200 

feet) of the center point of the mobile 
run. 

(viii) If overhead obstacles preclude a 
mobile run of at leat 30.5 meters (100 
feet), a ‘‘cluster’’ of five spot measure-
ments may be made in lieu of this run. 
The first measurement in the cluster is 
identified. Generally, the locations for 
other measurements shall be within 
61.0 meters (200 feet) of the location of 
the first. 

(3) Method of reporting measurements. 
A report of measurements to the Com-
mission shall be submitted in affidavit 
form, in triplicate, and should contain 
the following information: 

(i) Tables of field strength measure-
ments, which, for each measuring loca-
tion, set forth the following data: 

(A) Distance from the transmitting 
antenna. 

(B) Ground elevation at measuring 
location. 

(C) Date, time of day, and weather. 
(D) Median field in dBu for 0 dBk, for 

mobile run or for cluster, as well as 
maximum and minimum measured 
field strengths. 

(E) Notes describing each measuring 
location. 

(ii) U.S. Geological Survey topo-
graphic maps, on which is shown the 
exact location at which each measure-
ment was made. The original plots 
shall be made on maps of the largest 
available scale. Copies may be reduced 
in size for convenient submission to 
the Commission, but not to the extent 
that important detail is lost. The origi-
nal maps shall be made available, if re-
quested. If a large number of maps is 
involved, an index map should be sub-
mitted. 

(iii) All information necessary to de-
termine the pertinent characteristics 
of the transmitting installation, in-
cluding frequency, geographical coordi-
nates of antenna site, rated and actual 
power output of transmitter, measured 
transmission line loss, antenna power 
gain, height of antenna above ground, 
above mean sea level, and above aver-
age terrain. The effective radiated 
power should be computed, and hori-
zontal and vertical plane patterns of 
the transmitting antenna should be 
submitted. 

(iv) A list of calibrated equipment 
used in the field strength survey, 
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which, for each instrument, specifies 
its manufacturer, type, serial number 
and rated accuracy, and the date of its 
most recent calibration by the manu-
facturer, or by a laboratory. Complete 
details of any instrument not of stand-
ard manufacture shall be submitted. 

(v) A detailed description of the cali-
bration of the measuring equipment, 
including field strength meters, meas-
uring antenna, and connecting cable. 

(vi) Terrain profiles in each direction 
in which measurements were made, 
drawn on curved earth paper for equiv-
alent 4/3 earth radius, of the largest 
available scale. 

(c) Collection of field strength data to 
determine television service in specific 
communities—(1) Preparation for meas-
urement. (i) The population (P) of the 
community, and its suburbs, if any, is 
determined by reference to an appro-
priate source, e.g., the 1970 U.S. Census 
tables of population of cities and ur-
banized areas. 

(ii) The number of locations at which 
measurements are to be made shall be 
at least 15, and shall be approximately 
equal to 0.1 (P) 1⁄2, if this product is a 
number greater than 15. 

(iii) A rectangular grid, of such size 
and shape as to encompass the bound-
aries of the community is drawn on an 
accurate map of the community. The 
number of line intersections on the 
grid included within the boundaries of 
the community shall be at least equal 
to the required number of measuring 
locations. The position of each inter-
section on the community map deter-
mines the location at which a measure-
ment shall be made. 

(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 meter (30 
feet) above street level. 

(i) Each measuring location shall be 
chosen as close as feasible to a point 
indicated on the map, as previously 
prepared, and at as nearly the same 
elevation as that point as possible. 

(ii) At each measuring location, after 
equipment calibration and elevation of 

the antenna, a check is made to deter-
mine whether the strongest signal ar-
rives from a direction other than from 
the transmitter. 

(iii) At 20 percent or more of the 
measuring locations, mobile runs, as 
described in paragraph (b)(2) of this 
section shall be made, with no less 
than three such mobile runs in any 
case. The points at which mobile meas-
urements are made shall be well sepa-
rated. Spot measurements may be 
made at other measuring points. 

(iv) Each actual measuring location 
is marked exactly on the map of the 
community, and suitably keyed. A 
written record shall be maintained, de-
scribing, for each location, factors 
which may affect the recorded field, 
such as the approximate time of meas-
urement, weather, topography, over-
head wiring, heights and types of vege-
tation, buildings and other structures. 
The orientation, with respect to the 
measuring location shall be indicated 
of objects of such shape and size as to 
be capable of causing shadows or re-
flections. If the strongest signal re-
ceived was found to arrive from a di-
rection other than that of the trans-
mitter, this fact shall be recorded. 

(3) Method of reporting measurements. 
A report of measurements to the Com-
mission shall be submitted in affidavit 
form, in triplicate, and should contain 
the following information: 

(i) A map of the community showing 
each actual measuring location, spe-
cifically identifying the points at 
which mobile runs were made. 

(ii) A table keyed to the above map, 
showing the field strength at each 
measuring point, reduced to dBu for 
the actual effective radiated power of 
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 
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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. 

(d) NTSC—Collection of field strength 
data to determine NTSC television signal 
intensity at an individual location—clus-
ter measurements—(1) Preparation for 
measurements—(i) Testing antenna. The 
test antenna shall be either a standard 
half-wave dipole tuned to the visual 
carrier frequency of the channel being 
measured or a gain antenna, provided 
its antenna factor for the channel(s) 
under test has been determined. Use 
the antenna factor supplied by the an-
tenna manufacturer as determined on 
an antenna range. 

(ii) Testing locations. At the location, 
choose a minimum of five locations as 
close as possible to the specific site 
where the site’s receiving antenna is 
located. If there is no receiving an-
tenna at the site, choose the minimum 
of five locations as close as possible to 
a reasonable and likely spot for the an-
tenna. The locations shall be at least 
three meters apart, enough so that the 
testing is practical. If possible, the 
first testing point should be chosen as 
the center point of a square whose cor-
ners are the four other locations. Cal-
culate the median of the five measure-
ments (in units of dBu) and report it as 
the measurement result. 

(iii) Multiple signals. If more than one 
signal is being measured (i.e., signals 
from different transmitters), use the 
same locations to measure each signal. 

(2) Measurement procedure. Measure-
ments shall be made in accordance 
with good engineering practice and in 
accordance with this section of the 
Rules. At each measuring location, the 
following procedure shall be employed: 

(i) Testing equipment. Measure the 
field strength of the visual carrier with 

a calibrated instrument with an i.f. 
bandwidth of at least 200 kHz, but no 
greater than one megahertz (1,000 kHz). 
Perform an on-site calibration of the 
instrument in accordance with the 
manufacturer’s specifications. The in-
strument must accurately indicate the 
peak amplitude of the synchronizing 
signal. Take all measurements with a 
horizontally polarized antenna. Use a 
shielded transmission line between the 
testing antenna and the field strength 
meter. Match the antenna impedance 
to the transmission line at all fre-
quencies measured, and, if using an un-
balanced line, employ a suitable balun. 
Take account of the transmission line 
loss for each frequency being measured. 

(ii) Weather. Do not take measure-
ments in inclement weather or when 
major weather fronts are moving 
through the measurement area. 

(iii) Antenna elevation. When field 
strength is being measured for a one- 
story building, elevate the testing an-
tenna to 6.1 meters (20 feet) above the 
ground. In situations where the field 
strength is being measured for a build-
ing taller than one-story, elevate the 
testing antenna 9.1 meters (30 feet) 
above the ground. 

(iv) Antenna orientation. Orient the 
testing antenna in the direction which 
maximizes the value of field strength 
for the signal being measured. If more 
than one station’s signal is being meas-
ured, orient the testing antenna sepa-
rately for each station. 

(3) Written record shall be made and 
shall include at least the following: 

(i) A list of calibrated equipment 
used in the field strength survey, which 
for each instrument, specifies the man-
ufacturer, type, serial number and 
rated accuracy, and the date of the 
most recent calibration by the manu-
facturer or by a laboratory. Include 
complete details of any instrument not 
of standard manufacture. 

(ii) A detailed description of the cali-
bration of the measuring equipment, 
including field strength meters, meas-
uring antenna, and connecting cable. 

(iii) For each spot at the measuring 
site, all factors which may affect the 
recorded field, such as topography, 
height and types of vegetation, build-
ings, obstacles, weather, and other 
local features. 
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(iv) A description of where the clus-
ter measurements were made. 

(v) Time and date of the measure-
ments and signature of the person 
making the measurements. 

(vi) For each channel being meas-
ured, a list of the measured value of 
field strength (in units of dBu and after 
adjustment for line loss and antenna 
factor) of the five readings made dur-
ing the cluster measurement process, 
with the median value highlighted. 

(e) DTV—Collection of field strength 
data to determine digital television signal 
intensity at an individual location—clus-
ter measurements—(1) Preparation for 
measurements—(i) Testing antenna. The 
test antenna shall be either a standard 
half-wave dipole tuned to the center 
frequency of the channel being tested 
or a gain antenna provided its antenna 
factor for the channel(s) under test has 
been determined. Use the antenna fac-
tor supplied by the antenna manufac-
turer as determined on an antenna 
range. 

(ii) Testing locations—At the test site, 
choose a minimum of five locations as 
close as possible to the specific site 
where the site’s receiving antenna is 
located. If there is no receiving an-
tenna at the site, choose a minimum of 
five locations as close as possible to a 
reasonable and likely spot for the an-
tenna. The locations shall be at least 
three meters apart, enough so that the 
testing is practical. If possible, the 
first testing point should be chosen as 
the center point of a square whose cor-
ners are the four other locations. Cal-
culate the median of the five measure-
ments (in units of dBμ) and report it as 
the measurement. 

(iii) Multiple signals— 
(A) If more than one signal is being 

measured (i.e., signals from different 
transmitters), use the same locations 
to measure each signal. 

(B) For establishing eligibility of a 
satellite subscriber to receive distant 
network signals, only stations affili-
ated with the network in question that 
are located in the same Nielsen Des-
ignated Market Area (DMA) as the test 
site may be considered and tested. 

(2) Measurement procedure. Measure-
ments shall be made in accordance 
with good engineering practice and in 
accordance with this section of this 

chapter. At each measuring location, 
the following procedure shall be em-
ployed: 

(i) Testing equipment. Perform an on- 
site calibration of the test instrument 
in accordance with the manufacturer’s 
specifications. Tune a calibrated in-
strument to the center of the channel 
being tested. Measure the integrated 
average power over the full 6 mega-
hertz bandwidth of the television sig-
nal. The intermediate frequency of the 
instrument should be set to 100 kilo-
hertz unless the instrument is specifi-
cally designed by the manufacturer to 
use an alternative i.f. setting. The in-
strument must be capable of inte-
grating over the selected i.f. for the 6 
megahertz channel bandwidth. Take all 
measurements with a horizontally po-
larized antenna. Use a shielded trans-
mission line between the testing an-
tenna and the field strength meter. 
Match the antenna impedance to the 
transmission line at all frequencies 
measured, and, if using an un-balanced 
line, employ a suitable balance. Take 
account of the transmission line loss 
for each frequency being measured. 

(ii) Weather. Do not take measure-
ments during periods of inclement 
weather, including, but not limited to, 
periods of heavy rainfall, snowfall ac-
cumulation, high windspeed, or any 
combination thereof. 

(iii) Antenna elevation. When field 
strength is being measured for a one- 
story building, elevate the testing an-
tenna to 6.1 meters (20 feet) above the 
ground. In situations where the field 
strength is being measured for a build-
ing taller than one-story, elevate the 
testing antenna 9.1 meters (30 feet) 
above the ground. 

(iv) Antenna orientation. Orient the 
testing antenna in the direction which 
maximizes the value of field strength 
for the signal being measured. If more 
than one station’s signal is being meas-
ured, orient the testing antenna sepa-
rately for each station. 

(3) Written record shall be made and 
shall include at least the following: 

(i) A list of calibrated equipment 
used in the field strength survey, which 
for each instrument specifies the man-
ufacturer, type, serial number and 
rated accuracy, and the date of the 
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most recent calibration by the manu-
facturer or by a laboratory. Include 
complete details of any instrument not 
of standard manufacture. 

(ii) A detailed description of the cali-
bration of the measuring equipment, 
including field strength meters, meas-
uring antenna, and connecting cable. 

(iii) For each spot at the measuring 
site, all factors which may affect the 
recorded field, such as topography, 
height and types of vegetation, build-
ings, obstacles, weather, and other 
local features. 

(iv) A description of where the clus-
ter measurements were made. 

(v) Time and date of the measure-
ments and signature of the person 
making the measurements. 

(vi) For each channel being meas-
ured, a list of the measured value of 
field strength (in units of dBμ after ad-
justment for line loss and antenna fac-
tor) of the five readings made during 
the cluster measurement process, with 
the median value highlighted. 

[40 FR 27683, July 1, 1975, as amended at 50 
FR 23701, June 5, 1985; 64 FR 7127, Feb. 12, 
1999; 64 FR 73433, Dec. 30, 1999; 75 FR 81498, 
Dec. 28, 2010] 

§ 73.687 Transmission system require-
ments. 

(a) Visual transmitter. (1) The field 
strength or voltage of the lower side-
band, as radiated or dissipated and 
measured as described in paragraph 
(a)(2) of this section, shall not be great-
er than ¥20 dB for a modulating fre-
quency of 1.25 MHz or greater and in 
addition, for color, shall not be greater 
than ¥42 dB for a modulating fre-
quency of 3.579545 MHz (the color sub-
carrier frequency). For both mono-
chrome and color, the field strength or 
voltage of the upper sideband as radi-
ated or dissipated and measured as de-
scribed in paragraph (a)(2) of this sec-
tion shall not be greater than ¥20 dB 
for a modulating frequency of 4.75 MHz 
or greater. For stations operating on 
Channels 15–69 and employing a trans-
mitter delivering maximum peak vis-
ual power output of 1 kW or less, the 
field strength or voltage of the upper 
and lower sidebands, as radiated or dis-
sipated and measured as described in 
paragraph (a)(2) of this section, shall 
depart from the visual amplitude char-

acteristic (Figure 5a of § 73.699) by no 
more than the following amounts: 

¥2 dB at 0.5 MHz below visual carrier fre-
quency; 

¥2 dB at 0.5 MHz above visual carrier fre-
quency; 

¥2 dB at 1.25 MHz above visual carrier fre-
quency; 

¥3 dB at 2.0 MHz above visual carrier fre-
quency; 

¥6 dB at 3.0 MHz above visual carrier fre-
quency; 

¥12 dB at 3.5 MHz above visual carrier fre-
quency; 

¥8 dB at 3.58 MHz above visual carrier fre-
quency (for color transmission only). 

The field strength or voltage of the 
upper and lower sidebands, as radiated 
or dissipated and measured as de-
scribed in paragraph (a)(2) of this sec-
tion, shall not exceed a level of ¥20 dB 
for a modulating frequency of 4.75 MHz 
or greater. If interference to the recep-
tion of other stations is caused by out- 
of-channel lower sideband emission, 
the technical requirements applicable 
to stations operating on Channels 2–13 
shall be met. 

(2) The attenuation characteristics of 
a visual transmitter shall be measured 
by application of a modulating signal 
to the transmitter input terminals in 
place of the normal composite tele-
vision video signal. The signal applied 
shall be a composite signal composed 
of a synchronizing signal to establish 
peak output voltage plus a variable fre-
quency sine wave voltage occupying 
the interval between synchronizing 
pulses. (The ‘‘synchronizing signal’’ re-
ferred to in this section means either a 
standard synchronizing wave form or 
any pulse that will properly set the 
peak.) The axis of the sine wave in the 
composite signal observed in the out-
put monitor shall be maintained at an 
amplitude 0.5 of the voltage at syn-
chronizing peaks. The amplitude of the 
sine wave input shall be held at a con-
stant value. This constant value should 
be such that at no modulating fre-
quency does the maximum excursion of 
the sine wave, observed in the com-
posite output signal monitor, exceed 
the value 0.75 of peak output voltage. 
The amplitude of the 200 kHz sideband 
shall be measured and designated zero 
dB as a basis for comparison. The mod-
ulation signal frequency shall then be 
varied over the desired range and the 
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