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The RMS of the standard pattern in 
the horizontal plane is 719.63 mV/m at 
one kilometer. 

[36 FR 919, Jan. 20, 1971, as amended at 37 FR 
529, Jan. 13, 1972; 41 FR 24134, June 15, 1976; 46 
FR 11991, Feb. 12, 1981; 48 FR 24384, June 1, 
1983; 51 FR 2707, Jan. 21, 1986; 52 FR 36877, 
Oct. 1, 1987; 56 FR 64861, Dec. 12, 1991; 57 FR 
43290, Sept. 18, 1992] 

§ 73.151 Field strength measurements 
to establish performance of direc-
tional antennas. 

(a) In addition to the information re-
quired by the license application form, 
the following showing must be sub-
mitted to establish, for each mode of 
directional operation, that the effec-
tive measured field strength (RMS) at 1 
kilometer (km) is not less than 85 per-
cent of the effective measured field 
strength (RMS) specified for the stand-
ard radiation pattern, or less than that 
specified in § 73.189(b) for the class of 
station involved, whichever is the high-
er value, and that the measured field 
strength at 1 km in any direction does 
not exceed the field shown in that di-
rection on the standard radiation pat-
tern for that mode of directional oper-
ation: 

(1) A tabulation of inverse field 
strengths in the horizontal plane at 1 
km, as determined from field strength 
measurements taken and analyzed in 
accordance with § 73.186, and a state-
ment of the effective measured field 
strength (RMS). Measurements shall be 
made in the following directions: 

(i) Those specified in the instrument 
of authorization. 

(ii) In major lobes. Generally, one ra-
dial is sufficient to establish a major 
lobe; however, additional radials may 
be required. 

(iii) Along additional radials to es-
tablish the shape of the pattern. In the 
case of a relatively simple directional 
antenna pattern, a total of six radials 
is sufficient. If two radials would be 
more than 90° apart, then an additional 
radial must be specified within that 
arc. When more complicated patterns 
are involved, that is, patterns having 
several or sharp lobes or nulls, meas-
urements shall be taken along as many 
as 12 radials to definitely establish the 
pattern(s). Pattern symmetry may be 
assumed for complex patterns which 

might otherwise require measurements 
on more than 12 radials. 

(2) A tabulation of: 
(i) The phase difference of the cur-

rent in each element with respect to 
the reference element, and whether the 
current leads (+) or lags (¥) the cur-
rent in the reference element, as indi-
cated by the station’s antenna mon-
itor. 

(ii) The ratio of the amplitude of the 
radio frequency current in each ele-
ment to the current in the reference 
element, as indicated on the station’s 
antenna monitor. 

(3) A monitoring point shall be estab-
lished on each radial for which the con-
struction permit specifies a limit. The 
following information shall be supplied 
for each monitoring point: 

(i) Measured field strength. 
(ii) An accurate and detailed descrip-

tion of each monitoring point. The de-
scription may include, but shall not be 
limited to, geographic coordinates de-
termined with a Global Positioning 
System receiver. 

(iii) Clear photographs taken with 
the field strength meter in its meas-
uring position and with the camera so 
located that its field of view takes in 
as many pertinent landmarks as pos-
sible. 

(b) For stations authorized to operate 
with simple directional antenna sys-
tems (e.g., two towers) in the 1605–1705 
kHz band, the measurements to sup-
port pattern RMS compliance referred 
to in paragraphs (a)(1)(ii) and (a)(1)(iii) 
of this section are not required. In such 
cases, measured radials are required 
only in the direction of short-spaced al-
lotments, or in directions specifically 
identified by the Commission. 

[36 FR 919, Jan. 20, 1971, as amended at 42 FR 
36828, July 18, 1977; 49 FR 23348, June 6, 1984; 
50 FR 32416, Aug. 12, 1985; 56 FR 64862, Dec. 12, 
1991; 63 FR 33876, June 22, 1998; 66 FR 20756, 
Apr. 25, 2001] 

§ 73.152 Modification of directional an-
tenna data. 

(a) If, after construction and final ad-
justment of a directional antenna, a 
measured inverse distance field in any 
direction exceeds the field shown on 
the standard radiation pattern for the 
pertinent mode of directional oper-
ation, an application shall be filed, 
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specifying a modified standard radi-
ation pattern and/or such changes as 
may be required in operating param-
eters so that all measured effective 
fields will be contained within the 
modified standard radiation pattern. 
Permittees may also file an application 
specifying a modified standard radi-
ation pattern, even when measured ra-
diation has not exceeded the standard 
pattern, in order to allow additional 
tolerance for monitoring point limits. 

(b) If, following a partial proof of per-
formance, a licensee discovers that ra-
diation exceeds the standard pattern 
on one or more radials because of cir-
cumstances beyond the licensee’s con-
trol, a modified standard pattern may 
be requested. The licensee shall sub-
mit, concurrently, Forms 301–AM and 
302–AM. Form 301–AM shall include an 
exhibit demonstrating that no inter-
ference would result from the aug-
mentation. Form 302–AM shall include 
the results of the partial proof, along 
with full directional and nondirec-
tional measurements on the radial(s) 
to be augmented, including close-in 
points and a determination of the in-
verse distance field in accordance with 
§ 73.186. 

(c) Normally, a modified standard 
pattern is not acceptable at the initial 
construction permit stage, before a 
proof-of-performance has been com-
pleted. However, in certain cases, 
where it can be shown that modifica-
tion is necessary, a modified standard 
pattern will be acceptable at the initial 
construction permit stage. Following is 
a non-inclusive list of items to be con-
sidered in determining whether a modi-
fication is acceptable at the initial 
construction permit stage: 

(1) When the proposed pattern is es-
sentially the same as an existing pat-
tern at the same antenna site. (e.g., A 
DA-D station proposing to become a 
DA–1 station.) 

(2) Excessive reradiating structures, 
which should be shown on a plat of the 
antenna site and surrounding area. 

(3) Other environmental factors; they 
should be fully described. 

(4) Judgment and experience of the 
engineer preparing the engineering 
portion of the application. This must 
be supported with a full discussion of 
the pertinent factors. 

(d) The following general principles 
shall govern the situations in para-
graphs (a), (b), and (c) in this section: 

(1) Where a measured field in any di-
rection will exceed the authorized 
standard pattern, the license applica-
tion may specify the level at which the 
input power to the antenna shall be 
limited to maintain the measured field 
at a value not in excess of that shown 
on the standard pattern, and shall 
specify the common point current cor-
responding to this power level. This 
value of common point current will be 
specified on the license for that sta-
tion. 

(2) Where any excessive field does not 
result in objectionable interference to 
another station, a modification of con-
struction permit application may be 
submitted with a modified standard 
pattern encompassing all augmented 
fields. The modified standard pattern 
shall supersede the previously sub-
mitted standard radiation pattern for 
that station in the pertinent mode of 
directional operation. Following are 
the possible methods of creating a 
modified standard pattern: 

(i) The modified pattern may be com-
puted by making the entire pattern 
larger than the original pattern (i.e., 
have a higher RMS value) if the meas-
ured fields systematically exceed the 
confines of the original pattern. The 
larger pattern shall be computed by 
using a larger multiplying constant, k, 
in the theoretical pattern equation 
(Eq. 1) in § 73.150(b)(1). 

(ii) Where the measured field exceeds 
the pattern in discrete directions, but 
objectionable interference does not re-
sult, the pattern may be expanded over 
sectors including these directions. 
When this ‘‘augmentation’’ is desired, 
it shall be achieved by application of 
the following equation: 

E(j,q)aug = √ { E(j,q)std } 2+A{g(q) cos 
(180 DA/S } 2 

where: 

E(j,q)std is the standard pattern field at some 
particular azimuth and elevation angle, be-
fore augmentation, computed pursuant to 
Eq. 2, § 73.150(b)(1)(i). 

E(j,q)aug. is the field in the direction specified 
above, after augmentation. 

A=E(j, O)2aug¥E(j, O)2std in which j is the cen-
tral azimuth of augmentation. E(j, O)aug 
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and E(j, O)std are the fields in the hori-
zontal plane at the central azimuth of aug-
mentation. 

NOTE: ‘‘A’’ must be positive, except during 
the process of converting non-standard pat-
terns to standard patterns pursuant to the 
Report and Order in Docket No. 21473, and in 
making minor changes to stations with pat-
terns developed during the conversion. How-
ever, even when ‘‘A’’ is negative, ‘‘A’’ cannot 
be so negative that E(j,a)aug is less than 
E(j,q)th at any azimuth or vertical elevation 
angle. 

g(q) is defined in § 73.150(b)(1)(i). 
S is the angular range, or ‘‘span’’, over which 

augmentation is applied. The span is cen-
tered on the central azimuth of augmenta-
tion. At the limits of the span, the aug-
mented pattern merges into the unaug-
mented pattern. Spans may overlap. 

DA is the absolute horizontal angle between 
the azimuth at which the augmented pat-
tern value is being computed and the cen-
tral azimuth of augmentation. (DA cannot 
exceed 1/2 S.) 

In the case where there are spans 
which overlap, the above formula shall 
be applied repeatedly, once for each 
augmentation, in ascending order of 
central azimuth of augmentation, be-
ginning with zero degrees representing 
true North. Note that, when spans 
overlap, there will be, in effect, an aug-
mentation of an augmentation. And, if 
the span of an earlier augmentation 
overlaps the central azimuth of a later 
augmentation, the value of ‘‘A’’ for the 
later augmentation will be different 
than the value of ‘‘A’’ without the 
overlap of the earlier span. 

(iii) A combination of paragraphs 
(d)(2)(i) and (d)(2)(ii), of this section, 
with (d)(2)(i) being applied before 
(d)(2)(ii) is applied. 

(iv) Where augmentation is allowable 
under the terms of this section, the re-
quested amount of augmentation shall 
be centered upon the measured radial 
and shall not exceed the following: 

(A) The actual measured inverse dis-
tance field value, where the radial does 
not involve a required monitoring 
point. 

(B) 120% of the actual measured in-
verse field value, where the radial has 
a monitoring point required by the in-
strument of authorization. 
Whereas some pattern smoothing can 
be accommodated, the extent of the re-
quested span(s) shall be minimized and 

in no case shall a requested augmenta-
tion span extend to a radial azimuth 
for which the analyzed measurement 
data does not show a need for aug-
mentation. 

(3) A Modified Standard Pattern shall 
be specifically labeled as such, and 
shall be plotted in accordance with the 
requirements of paragraph (b)(2) of 
§ 73.150. The effective (RMS) field 
strength in the horizontal plane of 
E(j,a)std, E(j,a)th, and the root sum 
square (RSS) value of the inverse fields 
of the array elements (derived from the 
equation for E(j,a)th), shall be tabulated 
on the page on which the horizontal 
plane pattern is plotted. Where sector 
augmentation has been employed in de-
signing the modified pattern, the direc-
tion of maximum augmentation (i.e., 
the central azimuth of augmentation) 
shall be indicated on the horizontal 
plane pattern for each augmented sec-
tor, and the limits of each sector shall 
also be shown. Field values within an 
augmented sector, computed prior to 
augmentation, shall be depicted by a 
broken line. 

(4) There shall be submitted, for each 
modified standard pattern, complete 
tabulations of final computed data 
used in plotting the pattern. In addi-
tion, for each augmented sector, the 
central azimuth of augmentation, span, 
and radiation at the central azimuth of 
augmentation (E(j,a)aug) shall be tab-
ulated. 

(5) The parameters used in computing 
the modified standard pattern shall be 
specified with realistic precision. Fol-
lowing is a list of the maximum ac-
ceptable precision: 

(i) Central Azimuth of Augmenta-
tion: to the nearest 0.1 degree. 

(ii) Span: to the nearest 0.1 degree. 
(iii) Radiation at Central Azimuth of 

Augmentation: 4 significant figures. 
(e) Sample calculations for a modi-

fied standard pattern follow. First, as-
sume the existing standard pattern in 
§ 73.150(c). Then, assume the following 
augmentation parameters: 

Augmentation number 
Central 

azi-
muth 

Span 
Radiation 
at central 
azimuth 

1 ............................................. 110 40 1,300 
2 ............................................. 240 50 52 
3 ............................................. 250 10 130 
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Following is a tabulation of part of 
the modified standard pattern: 

Azimuth 0 30 60 Vertical 
angle 

0 ................. 28.86 68.05 72.06 ................
105 ............. 1,299.42 872.14 254.21 ................
235 ............. 39.00 35.74 38.71 ................
247 ............. 100.47 66.69 32.78 ................

[46 FR 11992, Feb. 12, 1981, as amended at 56 
FR 64862, Dec. 12, 1991; 66 FR 20756, Apr. 25, 
2001] 

§ 73.153 Field strength measurements 
in support of applications or evi-
dence at hearings. 

In the determination of interference, 
groundwave field strength measure-
ments will take precedence over theo-
retical values, provided such measure-
ments are properly taken and pre-
sented. When measurements of 
groundwave signal strength are pre-
sented, they shall be sufficiently com-
plete in accordance with § 73.186 to de-
termine the field strength at 1 mile in 
the pertinent directions for that sta-
tion. The antenna resistance measure-
ments required by § 73.186 need not be 
taken or submitted. 

[44 FR 36037, June 20, 1979, as amended at 56 
FR 64862, Dec. 12, 1991] 

§ 73.154 AM directional antenna par-
tial proof of performance measure-
ments. 

(a) A partial proof of performance 
consists of at least 8 field strength 
measurements made on each of the 
radials that includes a monitoring 
point. If the directional pattern has 
fewer than 4 monitored radials, the 
partial proof shall include measure-
ments on those radials from the latest 
complete proof of performance which 
are adjacent to the monitored radials. 

(b) The measurements are to be made 
within 3 to 15 kilometers from the cen-
ter of the antenna array. When a moni-
toring point as designated on the sta-
tion authorization lies on a particular 
radial, one of the measurements must 
be made at that point. One of the fol-
lowing methods shall be used for the 
partial proof: 

(1) Measurement points shall be se-
lected from the points measured in lat-
est full proof of performance provided 
that the points can be identified with 

reasonable certainty, and that land de-
velopment or other factors have not 
significantly altered propagation char-
acteristics since the last full proof. At 
each point, the licensee shall measure 
directional field strength for compari-
son to either the directional or the 
nondirectional field strength measured 
at that point in the last full proof. 

(2) In the event that a meaningful 
comparison to full proof measurements 
cannot be made, the licensee shall 
measure both directional and nondirec-
tional field strength at eight points on 
each radial. The points need not be 
limited to those measured in the last 
full proof of performance. 

(c) The results of the measurements 
are to be analyzed as follows. Either 
the arithmetic average or the loga-
rithmic average of the ratios of the 
field strength at each measurement 
point to the corresponding field 
strength in the most recent complete 
proof of performance shall be used to 
establish the inverse distance fields. 
(The logarithmic average for each ra-
dial is the antilogarithm of the mean 
of the logarithms of the ratios of field 
strength (new to old) for each measure-
ment location along a given radial). 
When new nondirectional measure-
ments are used as the reference, as de-
scribed in paragraph (b)(2) of this sec-
tion, either the arithmetic or loga-
rithmic averages of directional to non-
directional field strength on each ra-
dial shall be used in conjunction with 
the measured nondirectional field from 
the last proof to establish the inverse 
distance field. 

(d) The result of the most recent par-
tial proof of performance measure-
ments and analysis is to be retained in 
the station records available to the 
FCC upon request. Maps showing new 
measurement points, i.e., points not 
measured in the last full proof, shall be 
associated with the partial proof in the 
station’s records, and shall be provided 
to the FCC upon request. 

[66 FR 20756, Apr. 25, 2001] 

§ 73.157 Antenna testing during day-
time. 

(a) The licensee of a station using a 
directional antenna during daytime or 
nighttime hours may, without further 
authority, operate during daytime 
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