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SUBPART A—STANDARD BROADCAST
STATIONS
DEFINITIONS

§ 3.1 Standard broadcast station.
The term “standard broadcast station”
means a broadeasting station licensed for
the transmission of radlotelephone
emissions primarily intended to be re-
ceived by the genersal public and operated
on a channel in the band 535-1605 kilo-
cycles,

®

$ 32 Standard broadcast band. The
term “standard brnadcast band” means
the band of frequencies extending from
535 to 1605 kilocyeles,

§33 Stendard broadcast channel.
The term “standard broadcast channel”
means the band of freguencles occupied
by the carrier and two side bands of a
broadcast signal with the carrler fre-
guency at the center. Channels shall be
designated by their assigned carrier fre-
queéncies, The 107 carrier frequencles
assigned to standard broadecast statlons
shall begin at 540 kilocycles and be in
successive steps of 10 kilocyeles.

§ 3.4 Dominani station. The term
“dominant station” means a Class I sta-

tion, a3 hereinafter defined, operating on
a clear channel,

§ 3.5 Secondary station. The term
“secondary station” rneans any station
except a Class I station operating on a
clear channel.

§3.8 Daytime. The term “daytime”
megans that perlod of time between local
sunrise and local sunset.

§ 3.7 Nighttime. The term “night-
tlme"” means that period of time between
locel sunset and 12 midnight local stand-
ard time.

§ 3.8 Sunrise and sunset. The terms
“sunrise and sunset” mean, for each par-
ticular location and during any particu-
lar month, the time of sunrise and sunset

as specified in the Instrument of
authorization.
§38 Broagdcast day. The term

“broadcast day’ means that period of
time between local sunrise and 12 mld-
night local standard time.

§ 3.10 Ezperimental period, The
term “experimentsl period” means that
time between 12 midnight and local sun-

rise. This period may be used for ex-
perimental purposes In testing and
maintaining apparatus by the licensee
of any atandard broadcast station on its
assigned frequency and with its au-
thorized power, provided no interference
{s caused to other etations maintaining a
regular operating schedule within such
perlod. No station lcensed for “day-
time" or “specified hours™ of operation
may broadcast any regular or scheduled
program during this period.

§3.11 Service areas. (a) The term
“primary service area” of a broadcast
station means the area in which the
groundwave i8 not subject to objection-
able interference or objectionable fading.

(b) The term “gecondary service area”
of & broadcast station means the area
served by the skywave and not subject to
objectionable interference. The signal
is subject to intermittent variations in
intensity.

(c) The term “intermittent service
area” of a broadeast station means the
area receiving service from the ground-
wave but beyond the primary service



area and subject to some interference
and fading.

$312 Portable transmitter. The
term “portable transmitter” mesns a
transmitter so constructed that it may be
maved about conveniently from place to
place, and is (n fact s6 moved about from
time to time, but not ordinarily used
while in motion. In the standard broad-
cast band, such a transmitter Is used in
making field intensity measurements for
locating a transmitter site for a standard
broadcast station. A portable broadcast
station will not be licensed in the stand-
ard broadeast band for regutar transmis-
sion of programs lntended to be received
by the public.

§8.13 Augillary transmitter. The
term “auxiliary transmitter” means 4
transmitter maintained only for trans-
mitting the regular programs of a sta-
tion in case of fallure of the main trans-
mitter.

§3.14 Techntcal definitions—(a)
Combined audio harmonics, The term
“combined audio harmonics'’ means the
arithmetlcal sum of the amplitudes of
all the separate harmonic components.
Root sum squdre harmonic readings may
be accepted under conditions prescribed
by the Commission.

(h) Effective field. The term ''effec-
tive field” or “effective field intensity”
is the root-mean-squgre (RMS) value of
the inverse distance fields at a distance
of 1 mile from the antenna in all direc-
tions fn the horizontal plane.

(c) Operating power. “Operating
power” {s the power that i{s actually sup-
plied to the radio station antenna.

(d) Mazimum rated carrier power.
“Maximum rated carrier power” is the
maximum power at which the transmit-
ter can be operated satisfactorily and 1s
determined by the design of the trans-
mitter and the type and number of vac-
uum fubes used in the last radio stage.

(e) Plate input power. "Plate input
power' means the product of the direct
plate voltage applied to the tubes in the
last radio stage and the total direct
current flowing to the plates of these
tubes, measured without modulation,

(t) Anienna power. 'Antenna input
power” or ‘‘antenna power’ means the
product of the square of the antenua
current and the antenna resistance at
the point where the current Is measured.

(g) Antenna curremt. '“Antenna cur-
rent” means the radio-frequency cur-
rent in the antenna with no modulation.

(h) Antenna resiglance. "Antenna
resistance™ means the total resistance of
the transmitting sntennp gystem at the
operating frequency and at the point at
which the antenna current 15 measured.

() Modulator stage. “Modulator
stage” means the last amplifier stage of
the modulating wave which modulates
a radio-frequency stage.

(1) Modulated stage “‘Modulated
stage” means the radio-frequency stage
to which the modulator is coupled and
{in which the continuous wave (carrier
wave) {8 modulated in accordance with
the system of modulation and the char-
acteristics of the modulating wave.

(k) Last radio stege. “Last radio
stage” means the oscillator or radio-fre-

quency-power amplifier stage which
supplies power to the antenna,

(1) Percentage wmodulation (ampli-
tude). "Percentage modulation” with
respect to an amplitude modulated wave
means the ratio of halt the difference
between the maximum and minimum
amptitudes of the amplitude modulated
wave to the average amplitude expressed
in percentace,

(m) Mazimum percentage of modula-
tion. “Maximum percentage of modula-
tion” means the greatest percentage of
modulation that may be obtained by a
transmitter without producing in its out-
put harmenics of the modulating fre-
quency in excess of those permitted by
these regulations.

(n) High level modulgtion. ''High
level modulation” 1s modulation pro-
duced in the plate circuit of the last radlo
stage of the gystem.

(0) Low level modulation. “'Low level
modulation” is modulation produced In
an earller stage than the final.

(p) Plate modulation. “Plate modu-
lation” is modulation produced by in-
troduction of the modulating wave into
the plate circuit of any tube in which the
curner frequency wave is present.

(@) Grid modulatior. “Grid modu-
lation” {8 modulauon produced by intro-
duction of the modulating wave into any
of the prid elreults of any tube in which
the carrier frequency wave is present.

(r) Blanketing. Blanketing is that
form of interference which is caused by
the presence of a broadcast signal of 1
v/m or greater intensity in the area ad-
jacent to the antenna of the transmit-
ting statlon. The 1 v/m contour is
referred to as the blanket contour and
the area within this contour {3 referred
to as the hlanket area.

ALLOCATION OF PACILITIES

§3.21 Three classes of starndard
broadcast channels—(a) Clear channel.
A clear channel {s one on which the dom-
irant station or stations render service
over wide areas and which are cleared of
objectionable interference within their
primary service areas and over all or a
substantial portion of their secondary
service areas.

(b) Regional channel. A regional
channel is one on which several stations
may operate with powers not in excess of
g kilowatts. The primary service area of
a station operating on any such channel
may be limited a5 a consequence of inter-
ference to s glven fleld intensity con-
tour.

(¢) Local channel, A local channel
{s one on which several stations may op-
erate with powers not in excess of 250
watts. The primary service area of a
station operating on any such channel
may be limited as a consequence of (n-
terference to a given feld Intensity
contour.

§3.22 Classes and power of standard
broadeast stations—(a) Class I station.
A Class I station is a4 dominant station
operating on 2 clear channel and de-
signed to render primary and secondary
service over an extended area and at
relatively long distances. Its primary
service area ia free from objectionable
interference from other stations on the

same and adjacent channels, and its
secondary service area free from inter-
ference except from stations on the ad-
jacent channel, and from stations on the
same channel in accordance with the
channel designation in § 3.25 or § 3.182.
The operating power shall be not less
than 10 kilowatts nor more than 50
kilowatts. (Alsosee § 3.25 (a) for further
power limitation.)

(b) Class II station. A Clasgs II station
is a secondary station which operates on
a clear channel (see § 3.25) and {s de-
signed to render service over a primary
service area which is limited by and sub-
ject to such interference as may be re-
ceived from Class I stations. A station
of this class shell operate with power
not less than 0.25 kilowatt nor more
than 50 kllowatts. Whenever necessary
o Class TI station shall use a directional
antenna or other means to avold Inter-
ference with Class I stations and with
other Class 1I stations, in accordance
with § 3.182.

(¢) Class 111 station. A Class III sta-
tion {s a station which operates on a re-
giongl channel and is designed to render
service primarily to a metropolitan dis-
trict and the rural area contiguous
thereto. Class I stations are subdi-
vided into two classes. (The term “met-
ropolitan district” as used In this para-
graph is not limited in accordance with
the definition given by the Bureau of the
Census but includes any pringipal center
of population in any area,)

(1) Class I1I-A station. A Class III-A
station is a Class 1T station which oper-
ates with power not less than 1 kilowatt
nor more than 5 kilowatts and the service
area of which is subject to interference
in accordance with § 3.182.

(2) Class IIT-B station. A Class ITI-B
station is a Class III station which oper-
ates with a power not less than 0.5 kilo-
watt, and not more than 1 kflowatt night
and 6 kilowatts daytime, and the service
area of which is subject to interference
in gccordance with § 3.182.

(d) Class IV station. A Class IV sta-
tion is a station operating on a local
channel and designed to render service
primarily to a city or town and the sub-
urban and rural areas contiguous there-
to. The power of a station of this ¢lass
thall not be less than 0.1 kilowatt nor
more than 0.25 kilowatt, and its service
area is subject to Interference in accord-
ance with § 3.182.

§ 323 Time of operation of Lthe seo-
eral classes of stations. 'The several
clagses of standard broadcast stations
may be licensed to operate In accordance
with the following:

() Unlimited time permits operation
without 8 maximum limit as to time.

(b) Limited time is applicable to Class
II (secondary stations) operating on a
clear channel only. It permlits opera-
tion of the secondary station during day-
time, and until local sunset if located
west of the dominant station on the
channel, or if located east thereof. until
sunset at the dominant station, and in
addition during night hours, if any, not
used by the dominant station or stgtions
on the channel,

(¢c) Daytime permits operation durlng
the hours between average monthly local



sunrise and average monthly local sun-
set. Daytime stations operating on local
channels may, upon notification to the
Commission and the Engineer in Charge
of the radio district in which they are
located, operate at hours beyond those
specified 1n their Mecense.

(d) Sharing time permits operation
during hours which are so restricted by
the statlon license as to require a division
of time with one or more other statlons
using the same channel.

(e) Specified hours means that the
exact operating hours are specified in the
license. (The minimum hours that any
station shall operate are specified in
§3.71.) Specified hours stations operat-
ing on local channels except those shar-
fng time with other stations may, upon
notification to the Commission and the
Engineer in Charge of the radlo district
in which they are located, operate at
hours beyond those specified in their
Ucense.

§3.24 Broadcast facilities; showing
regutred. (a) Applications for new
stations or for modifications of existing
authorizations shall be filed on FCC
Form 301: for licenses, on FCC Form
302 for renewal) of licenses, on FCC Form
303.

(pY An authorization for & new
standard broadcast station or increase in
facilitles of an existing station will be
tssued only after a satisfactory showing
has been made in regard to the follow-
ing, among athers:

(1> That the proposed assignment
will tend to effect & fair, eficient, and
eqguitable distribution of radio service
among the several states and communi-
ties.

(2) That objectionable interference
will not be caused to existing stations
or that if interference will bc caused the
need for the proposed service outweighs
the need for the service which will be
lost by reason of such interference.
That the proposed station will not, suffer
interference to such an extent that its
service would be reduced to an unsatis-
factory degree. (For determining ob-
jecilonable Interference, see §§ 3 182 and
3.188.)

(3) That the applicant |s financially
qualiffied to construct and operate the
proposed station.

(4) That the applicant is legally gual-
ifled. That the applicant (or the person
or persons in control of an sapplicant
corporation or other organization) is of
good character and possesses other
qualifications sufficient to provide a sat-
Isfactory publie service.

(5) That the technical equlpment
proposed, the location of the transmitter,
and other technical phases of operation
comply with the regulations governing
the same, and the requirements of good
engineering practice. (See¢ technical
regulations of this sabpart and § 3.188.)

(8) That the facilities sought are sub-
ject to assignment as reguested under
existing international agreements and
the rules and regulations of the Com-
mission.

(7) That the population within the 1
v/m contour does not exceed 1.0 percent
of the population within the 25 mv/m
contour: Provided, however, That where
the number of persons within the 1 v/m

contour is 300 or less the provisions of
this subparagraph are not applicable.

(8) That the public interest, con-
venience, and necessity will be served
through the operation under the pro-
posed assignment.

§3.25 Clear channels; Class I and 11
stations The frequencles in the follow-
ing tabulations are designated as clear
channels and assigned for use by the
Classes of stations given:

(a) To each of the channels below
there will be assigned one Class I station
and there may be assigned one or more
Class II stations within the continental
limits of the United States operating
limited time or daytime only: 640, 650,
680, 670, 700, 720, 750, 760, 770, 780, 820,
830, 840, 870, 880, 850, 1020, 1040, 1100,
1120, 1160, 1180, 1200, and 1210 kilo-
cycles. There also may be assigned to
these frequencies Class II stations oper-
ating unlimilted time in Alaska, Hawaii,
virgin Islands and Puerto Rico which
will not deliver over 5 microvolts per
meter groundwave day or night or 25
microvolts per meter 10 percent time
skywave at night at any point within
the continental limits of the United
States. The power of the Class I sta-
tions on these channels shall not be less
than 50 kilowatts.

(b) To each of the channels below
there may be assigned Class I and Class
IT stations: 680, 710, 810, 850, 940, 1000,
1030, 1060, 1070, 1080, 1090, 1110, 1130,
1140, 1170, 1180, 1500, 1510, 1520, 1530,
1540, 1550, and 1560 kilocycles.

Note: Claes I and JI stations on 1540 k¢
shpll deliver not over 6 microyolta per meter
groundwave or 25 mlcrovolts per wmeter 10
percent time skywave at any point of land {n
the Bahama Is=lands, and asuch statlons
operating nighttime (i, e.. stinael to sanrise
at the locatlon of the Class II station) shall
be located not less thian B6D miles from the
nearest point of land in the Bahama Islands,

(¢) For Class JI stations which will
not deliver over 5 microvolts per meter
groundwave or 25 microvolts per meter
10 percent time skywave et any point on
the Canadian border and provided that
such stations operating nighttime (. e.,
sunset to sunrise at the location of the
Class I1I station) are located not less
than 650 miles from the nearest Cana-
dian border, 540, 690, 740, 880, 990, 1010,
and 1580 kilocycles.

Norx 1 See § 2.104 (3) of thls chapter with
respect 10 use of 540 kc¢.

NorE 2. A station op 1010 kilocycles shall
slso protect a Class I-B siatlon at Havana,
cuba.

(dY In continenal United States, for
Class IT stations which operate daytime
only with power not In excess of 1 kilo-
watt and which will not deliver over 5
microvolts per meter groundwave at any
point on the Mexican border, and in
Alaska, Hawali, Puerto Rico, and the
virgin Islands, for Class II stations
which will not deliver over 5§ microvolts
per meter groundwave or 25 microvolis
per meter 10 pervent time skywave at
any point on the sald border: 730, 800,
900, 1050, 1220 and 1570 kilocycles.

Nore 1: See North Amencan Reglons)
Broadcasting Agreement, Havang, 1987 (Ap-
pendix 1, Table IV) for use of 1050 ke by
a station In New York.

NoTe 2: See agreament with Mexico for
further use of 1220 ke

4 3.26 Regional channels. Classes
111-A and 111-B stations. The following
frequencies are designated as regiona)
chennels and are assigned for use by
Class IT1-A and 1II-B stations: 550, 560,
570, 580, 550, 600, 610, 620, 630, 790, 810,
920, 930. 950, 960, 970, 980, 1150, 1250,
1260, 1270, 1280, 1290, 1300, 1310, 1320,
1330. 1350, 1360, 1370, 1380, 1390, 1410,
1420, 1430, 1440. 1460, 1470, 1480, 1590,
and 1600 kilocycles.

NoTz. See North American Reglonal Broad-
casting Agreemant for special provislons con-
cerning the essignlng of Class I stations in
other countries of North Americea to 660, 570,
680, 630, and 1270 kca. Such stations shall
be protected frum {nterference In accordance
with sppendix II. table I, of sald agreement.

§8.27 Local channels. Class 1V sta-
tions. The following freguencies arc
designated as local channels and are as-
signed for use by Class IV stations: 1230,
1240, 1340, 1400, 1450, and 1490 klo-
cycles.

§ 3.28 Assignment of stations to chan-
nels (&) The individual asgignments of
stations to channels which may cause
interference wo other United States sta-
tions only, shall be made in accordance
with the provisions of this part for the
respective classes of stations involved.
(For determining objectionable interfer-
ence, see §§ 3.182 and 3.186.)

{b) In all cases where an individual
station assignment may cause interfer-
ence with or may involve a channel as-
signed for priority of use by a station in
another North American country, the
classifications, allocation requirements
and engineering standards set forth in
the North American Regional Broadeast-
ing Agreement shall be observed,

Notr: Pending sction with respect to rati-
fcrtion and ¢ntry into f(orce of the North
American Regional Broadcasting Agreement.
Washington, 1950 (referred to herein as
NARBA), no assignment for s standard
broadcast station will be made whloh would
be iInconsistent with the terms of that
sgrepment.

Op an interim bsasls while protectisn by
countries not signatory wo the NARBA con-
tinues ror sssignments in the United States,
no assfgnment for u etandard broadcast sta-
tion will be made which would cause objec-
tionable Interference to & duly notifled
statlon in a North American country which
ls not signatory to the NARBA (1. e., Mexico
and Haitl). For purposes of this paregraph,
Interference will (n peneral be determined,
In accordance with the engineerlng stand-
ards in use at the time of the expiration of
the Ioterim Agreement (Modus Vivendl),
Treaties and Other International Acts Se-
ries 1563. In particular, the exlstence or
absence of {nterference resultipg from sky-
wave gignal trapamission will be determinead
by the use of Figures 1 and 6 (a) of § 3.180
and the 60 per cent exclusion" method of
cnlculating WSS (nterference described in
§ 3182, Flgure 1 of § 3.190 wi) be vtilized in
connéction with curve 1 of Figure 6 (a) of
§ 8,180 In the determination of §0 perecent
skywave signals, Figure 1 of §8.180, con-
verted for radiation of 100 myv/m at angles
above the horigontal by Lthe use of curve
= | of Tijure G (&) of § 3,190 and Lhe vertleal
radiarvion pattern for a 0311 \ antenns (o
Figure § of §3.190, will be used with the
nighesi value of antenna radiation occurring
at any pertinent angle between the limits de-
scrived by curves ®4 and #6 of Flgure 6 (a)



of §3190 In the determination of 10% sky-
wave signals. The Mexican and Haillan sta-
yons considered to be ouly notified will be
those notified and accepted in acrtordance
with past agreements, and those subsgquent-
Iy nollfied in substantisl sceordance with the
procedures and undersiandings that have
pertained thus far.

Englineering standards now Iin force do-
mestically differ in some respects from tnose
speclficd for Internstional purposges and
must be observed in spproprirte cases. For
example, the engineerlng standards speei-
fled for internatlonal purposes will be used
to deteymine (1) the extent to which intor-
ference might be caused by 8 proposeq sta-
tlon ip the Onited States to @ étation {n
another North Amerlcan country and (2)
whether the United States should reglster
un objectlon to any mew or cnanged asslgn-
ment notified by another North Amerlean
country. The domestlc standards in effect
in the Unlted States will be used to deter-
mine the axtent to which Interference exists
or would exist from a torelgn staiion where
the value of such Interference (1) enters
Into a caleulation of the service to be ren-
dered hy a proposed aperation In the United
States or (3) enters Into the calculation of
the permisslble interfering signil from one
skation in the United States towards another
United States atation.

In general, an appllcation for a standard
broadeast station assignment the grant of
which would be consltient with pravisions
of the NARBA and would not cause objec-
vonable interference to a duly notified sta-
tton in a North American country not signa-
tory to the NARBA, will be considered and
azcted upon by the Commission in Rcecrdance
with the establlshed procedure for action
upon such applleatlons even though the
NARBA may not yet have cntered into force
However. In particular cares such applica-
tions may also present consideratlons of an
{rniternational nature which require thsy a
dallferent procedure be followed In guch
cases the procedure to be followed wlil be
determined by the Commlission (n the light
of the =pecial conglderations involved.

Spccela) provislons of 8 procedural nature
respecting the conatderation of applications
for stundard broadcast station sssignments
pending actlon with respect to ratificatlon
and entry Into force of NARBA, 1950, and ra2-
specting the conslderation of applicationa
the grant of which would cause objection-
able interferenco to duly notifled statlons In
countries not slgnatory Lo the NARBA, are
set out in R note to Pary 1 of thls chapter,
Subparis D and G.

(¢) Upon showing that a need cxists,
a Clas 11, ITT, or IV station may be
assigned to a channel available for such
class, even though interfercnce will be
received within Its normally protected
contour; Provided. (1) No objectionable
interference will be caused by the pro-
posed station Lo existing stations or that
if interference will be caused, the need
for the proposed service outweighs the
need for the service which will be lost by
reason of such Inilcrference; and (2)
primary service will be provided to the
comrnunity in which the proposed sta-
tion is to te located; and (3) the inter-
ference reccived daes not affect more
than 10 percent of the population in the
proposed station’'s normally protected
primary service area However, In the
event that the nighitime interference
received by the propoged station would
exceed this amount, then an assignment
may be made if the proposed station
would provide either A standard broad-
cast nighttime facility to a community
not having such a facility or if 25 per-

¢end or more of the nighttime primary
zervice arca of the proposed station is
without primary nighitime service.

$329 Class IV sietions on regional
channels. No hcense will be granted for
the operation of a Class IV station on a
regional channel' Provided, however,
That Class 1V stations presently author-
{zed to operate on reiional channels will
not be requived to change frequency, or
power buf will not be protected against
mterference (yom Class IIT stations.

§3.30 Station location and program
origination. (a) Except as provided in
parggraph (b) of this section, each
standard broadcast station will be li-
censed to serve primarily a particular
city, town, or other political subdlvision
which will be specified in the station
llcense and the station will be consldered
to be located In such place. Unless l-
censed as a syrichronous amplifier trans-
mitter, each station shall mafntain a
studio, which will be known &s the main
studio, in the place where the station is
located provided that the maln sbudlo
may be located at the transmitter site
whether or not the transmitter site Is in
the place where the station is located. A
majority (computed on the basis of dura-
tion ang not number) of a station’s pro-
grams or In the case of a station affili-
ated with a network 24 of such statlon’s
non-network programs, whichever |s
smaller, ghall originate from the main
studio or from other studlos or remote
points situated {n the place where the
station is located.

(b) Stations will be licensed to serve
more thar. one city, town, or other po-
litical subdivision only where za satisfac-
tory showing is made that each such
place meets all the requirements of the
srules and regulations of this subpart
wlth respect to the location of main
studios, that the siation can gnd
will originate a substantial number of
focal Mve programs from each such
place; and that the requirements as to
origination of programs contained in
parauraph (a) of thls seclion would
place an unreasonable burden on the
station if it were licensed to serve only
one city, town, or other political sub-di-
vision. A station licensed to serve more
than one place shall be considered to be
located In and shall maintaln main
studios in each such place. With respect
to such station the requirements as to
origination of programs contained in
paragraph (a) of this section shall be
gatlsfied by the origination of programs
from any or all of the main studios or
from other studios and remote points
situated 1n any or all of the places in
which the maln studios are located.

(¢) The transmitter of each standard
broadcast station shall be so located that
primary service is delivered to the bor-
ough or city in which the mair. studlo
is located in accordance with the rules
and regulations of this subpart.

§3.31 Authority to move matn studio.
The licensee of a station shall not mave
its main studio outside the borders of
the borough or city, state, district, terri-
tory, or possession in which it is located,
unless such move is to the location of the
station’s transmitter, without first secur-

inr a modification of construction permit
or license. The licensee shall promptly
notify the Commission of any other
change in location of the main studio.

§ 3.32 Special experimental authoriza-
tions. (a) Special experimental author-
fzation may he issued to the licensee of a
standard brozdcast station in addition
fo the regular license upon informa! ap-
plleation therefor and upon a satlsfac-
tory showing in regard to the following,
among others:

(1) That the applicant has a program
of research and experimentation which
indicates reasonable promnise of contri-
bution to the development and practical
epplication of broadeasting, and will be
in addltion to and advancement of the
work that can be accomplished under its
regular license.

(2) That the experimental operation
and experimentation will be under the
direct supervizion of a qualified engineer
with an adequate staff of engineers qual-
ified to carry on the program of research
and experimentation.

(3) That the public interest, conven-
lence, and necessity will be served by
rranting the authorization requested.

() In case a special experimental au-
therization permits additional hours of
operation, no licensee shall transmit any
commercial or sponsored program or
make any commercia] announcement
during such time of operation. In case
of other additional facllities, no addi-
tional ¢harge shall be made by reason of
transmission with such facllities.

(¢) A special experimental authoriza-
tion will not be extended after the ac-
tual experimentation is concluded.

(d) The propram of research and ex-
perimentation as outlined in the appli-
cation for a special experimental author-
izatlon shall be adhered to in the main
unless the lcensee s authorized to do
otherwise by the Commission.

(e) The Commission may require
from time to time a broadcast station
holding such experimental authorization
to conduct experiments that are deemed
desirable ang reasonable.

(f) A supplemental report shall he
flled with and made a part of each ap-
plication for an extension of a special
experimental authorization and shall in-
clude statements of the following:

(1) Comprehensive summary of all re-
search and experimentation conducted.

(2) Conclusions and outline of pro-
posed program for further research and
development.

(3) Comprehensive summary and con-
clusions as to the soclal and economice
effects of its use.

§3.33 Antenna systems; showing re-
quired. (a) An application for author-
ity to install a broadecast antenna shall
specify a deflnite site and Include full
details of the antenna design and ex-
pected performance. (Site-to-be-detcr-
mined applications which were on file
prior to October 28, 1933, may be granted
conditioned upon the filing within 60
days of such grant of an application for
modlfication of permit specifying a site
conforming to Commission’s rules and
standards.)

(6) Al data necessary to show com-
pliance with the terms and conditions



of the conslraciion permit must be filed
with the license application. II the sta-
tion Is using a directional antenna, a
proof of performance must also be filed,

§ 3.34 Normal! license period. (a) Al
standard broadcast station licenses will
be issued for a normal license period of
three years. Licenses will be issued to
expire at the hour of 3:00 & m., c. 8. ¢.,
in accordance with the following sched-
ule and at three-year intervals there-
afley.

(1) For stations located in Delawsre aod
Pennsylvania, August 1, 1957,

(2) Por statlons located in Maryiand, Dis-
trict of Columbia, Virginia, West Virglnia,
October 1, 1957.

(8) For statlons located in Nortb Carollng,
South Carolina, December 1, 1957.

(4) Por statlons located in Tlorida, Puerto
Rico and Virgin Islands, I'ebronry 1, 1958.

(5) For stations located in Alabama and
Georgia, April 1, 1968.

(6) For atations located In Arkansas, Lou-
islana and Mississippl, June 1, 1858,

(7) For stations located In Tennessee.
Kentueky and Indiana, August 1, 1858,

(8} For stations located in Ohio and dsich-
igain. October 1, 1950.

(8) For stations located in Iinols and
Wiscongin, December 1, (968,

(10) Por stetlons located fn Iowa and Mis-
sourt, February 1, 1858.

(11) For stavions localed In Minnesota,
Norlh Dakota, S8outh Dakosa, Montana ang
Colorado, April 1, 1836,

(12) For stations located in Kanaas, Okla~
noma, Nebraska, June 1, 1956.

(13) Tor statlons located in Texas, Auguat
1, 1056,

(14) Tor stations located In Wyoming,
Nevada, Arizona, Utah, New Mexlco and
Idaho, October 1, 1956

(16) For statlons located
Decernber 1, 19386,

(18) For statlons located in Wasnington,
Oregon. Alaske, Guam and Hewall, February
1, 1957,

{17) For stations located In Connectlcut,
Maine, Massachusetts, New Hampshlire, Rhode
Island and Vermont, April 1, 1857,

(18) Tor atations located in New Jersey
aud New York, June 1, 1837.

(b) When an application Is granted by
the Commission necessitating the issu-
ance of a modifled license less than 60
days prior to the expiration date of the
license sought to be modifled, and an ap-
plication for renewal of sald license is
granted subsequent or prior thereto (but
wlthin 30 days of expiration of the pres-
ent license) the modified license as well
as the renewal Jlcense shall be issued to
conform to thc combined action of the
Commission.

§3.35 Mulliple ownership. No li-
cense for a2 standard broedcast station
shall be granted to any party (including
all parties under common control.) if:

(a) Such party directly or indirectly
owns, operates or controls another
standard broadcast statlon, a substantial
portion of whose primary service area
would recelve primary service from the
station In guestion, except upon a show-
ing that public interest, convenience and
necessity will be served through such
multiple ownership situation; or

(b) Buch party, ov any stockholder.
officer or director of such party, directly
or indirectly owns, operates controls, or
has any interest in, or is an officer or
director of any other standard broad-
cast station if the grant of such license

In Callfornia,

would result in a concentration of con-
trol of standard broadcasting in a man-
ner inconsisient with public interest,
convenience, or necessity, In determin-
ing whether thete is such a concentra-
tlon of control, consideration will be
given to the facts of each case with par-
ticular reference to such factors as the
slze, extent and location of areas served,
the numbeyr of people served, classes of
stations involved and the extent of other
competitive service to the areas in ques-
tion. The Commisston, however, will in
any event consider that there would be
such a concentration of control contrary
to the public interest, convenience or
necessity for any party or any of ifs
stockholders, officers or dlrectors to have
a girect or indirect interest in, or be
stockholders, officevs, or directors of,
more than seven standard broadcast
stations,

Note: 1. The word '‘contral* as used here-
in 3 not ltmlted to majority stock ownership,
but includes actval working conirol In what-
ever manner exercized,

2. In applying the foregoing provisions to
the stockholders of a corporation which bas
mare than 30 voting atockholders, only those
stockholders need be consldered who are
officers or directors or who directly or in-
directly own 1 percent or rnore of the out-
standing voring stock.

§ 3.38 Special jield test authorization,
(a) Upon a showing that a need exists,
n special test authorization Lo operatce a
portable (r regularly aunthoriged trans-
mitter may be issued to persons desiring
to make field intensity surveys to deter-
mine values of soil conductivity, or other
factors influencing radio wave propaga-
tion, in particular areas or paths for the
period necessary to conduct the survey,
Such authorizations may be granted
upon the following conditions:

(1) No objectionable interference will
result to the operation of other author-
ized radio services; In this connection,
the power requested shall not exceed that
necessary for the purposes of the test.

(2) The carrier will be unmodulated
except for hall-hourly voice identifica-
tion.

(3) The plate power (E, x I,) of the
final stage of the transmittcr shall not
exceed authorized test powcr and the
antenna cutrrent shall be maintained at
a constant value for each phase of the
test.

(4) The test equipment shall not be
permanently installed, unless such in-
stallation has been separately author-
ized. Mobile units shall not be deemed
permanent installations.

(5) The equipment must be operated
by or under the personal direction ot
eithcr a licensed radiotelephone first-
class or second-class oporator

(6) A report, under oath, containing
the measurements, thelr analysis and
other results of the survey shall be filed
with the Commission within sixty (60)
days from the termination of the test
aathorization. The measurements taken
shall be sufficiently complete. in accord-
ance with §3186, so as to pcrmit a
defermlnation of the Inverse distance
field at 1 mile in pertinent directions.

(7) The plate voltage (E,) and plate
current (I,) of the final stage of the
trangmitter shall be logreg 2t half-hour

intervals and at any time Lhat such
power is changed. Certified copies of
such log notations shall be submilted to
the Commission with the reguired reporf.

(8) QOperation shall conform to the re-
quhiements of Subpart G of this part.

(b) The test equipment, installation
and operation thereof need nof comply
with the requivrcments of Commission
rules and standards except as specified
in this section: Prouvded however, That
the equipment, installation and opera-
tion shall be consistent with good engi-
neering principles and practices.

() No authorigation shall be issued
unless the applicant for such authori-
zatlon is determined to be lenally quali-
fied. Requests for authorizations to
operate a transmitter under this section
shall he made in writing, signed by the
applicant under oasth or affirmation
twith no special form provided. how-
ever), and shall set forth the following
information:

(1) Purpost,
the survey.

(2) Frequency, plate power and time
of operation.

(3) A brief description of the test
antenna system and its estimated effec-
tive field and its proposed location.

(4) In the case of a directional test
antenna, an estimate of the maximum
fiedds expected to be radiated in the
direction of pertinent byroadcast stations.

(5) In the case of a person who is not
a licensee ox permittee of this Commis-
slon the information required by section
II of FCC Form 301.

(d) The authorisdtion may be modi-
fled or terminated by notification from
the Commiszion if In its judgment such
action will promote the public interest,
convenlence or necessity.

duration and need for

§3.37 Minimum separation belween
stations. A license will not be pranted
for a station on a frequency of =30 ke
from that of another station If the area
enclosed by the 25 mv/m groundwave
contours of the two statlons overlap, nor
will a license be granted for the opera-
tion of a station on a frequency =20 kc
or =10 ke from the frequency of another
station if the area enclosed by the 25
mv,/m groundwave contour of either one
overlaps the area encloscd by the 2 mv/m
groundwave contour of the other,

EQUIPMENT

§ 3.39 Indicaling instruments—speci-
fications.

(a) Imstrurmnents indicating the plate
curvent or plate voltage of the last radio
stage (linear scale instruments), shall
meet the (ollowing specifications:

(1) Length of scale shall be not less
than 2+ Inches.

(2} Accuracy shall be at least 2 par-
cent of the full scale reading,

(3) The maximum rating ol the me-
wer shall be such that it does not reag off
seale during modulatlon,

{4) Scale shall have at least 40 di-
visions,

(6) TFull scalc reading shal] mot be
greater than flve times the minimpm
normal {ndication.

(b) Instruments indicating the an-
tenna current shall meet the following
specifications:



(1) Instruments having logarithmic
or square law scales.

(1) Shsall meet same requirements as
paragraph (aj) (11, (2) and (3) of this
section for linear scale instruments.

(i) Full scale reading shall not bhe
greater than three times the minimum
normal indication.

(iii) No scale division above one-third
full scale reading (in amperes) shall be
greater than one-thirtieth of the full
scale reading, (Example: An ammeter
meeting requirement (i) having full
scale reading of 6 amperes is acceplable
for reading currents from 2 to 6 armperes,
provided no scale division between 2 and
6 amperes is greater than one-thirtieth
of 6 amperes, 0.2 ampere.)

(2) Radio frequency instruments hav-
ing expanded scales.

(1) 8hall meet same requirements as
paragraph (a) (1), (2) and (3) of this
section for linear scale instruments,

(i1) Pull scale reading shall not be
greater than five times the minimum
normal indication

(lif) No scale division above one-8fth
full scale reading (in amperes) shall be
greater than one-fiftieth of the full scale
reading. (Example: An ammeter meet-
mg the requirement (1) is acceptable for
indicating currents from 1 £o 5 amperes,
provided no division between 1 and 3
amperes is greater than one-fiftieth of
5 amperes, 0.1 ampere,)

y) Manufacturers of instruments of
the expanded scale type must submit
data to the Commission showing that
these instruments have acceptable ex-
panded scales, and the type number of
these inslruments must include suitable
designation.

(¢) A thermocouple type ammeter
meeting the requirements ¢f paragraph
(b) of this section shall be permanently
installed in the antenna circuit (This
thermocouple ammeter may be 80 con-
nected that it Is short circuited or open
circuited when not actually being read.
If open circuited, a make-hefore-break
switch must be employed.)

(d) Remote reading antenna amme-
ters may be employed and the indica-
tions logged as the antenna current in
accordance with the following:

(1) Remote reading antennga amme-
ters may be provided by:

(i) Inserting second thermocouple di-
rectly in the antenna circuit with remote
leads to the indicating instrurment.

(ii) Inductive coupling to therma-
couple or other device for providing di-
rect current to indicating Instrument.

(il Capacity coupling to thermo-
couple or other device for providing di-
rect, current to indicating instrument.

vy Current transformer connected
to second thermocouple or other device
for providing direct current to indicating
instrument.

(v) Using transmission line current
meter at transmitter as remote reading
ammeter. See subparagraph (7) of this
paragraph.

(vi) Using indications of phase moni-
tor for determining the ratio of antenna
currents in the case of directional an-
tennas, provided the indicating instru-
ments {n the unit are connected directly
In the current sampling circuits with no
other shunt circuits of any nature.

(2) The remote ammeler shall be con-
nected at the same point in the antenna
circuit s the thermocouple ammeter
and shall be so connected and calibrateg
as to read In amperes within 2 percent
of this meter over the entire range abeve
one-third or one-fifth full scale. See
paragraphs (b) (1) (i), (iii) and (h) (2)
(1), (i) of this secLion.

(3} The regular antenna amrmeter
shall be above the coupling to the remote
meter In the antenna circuit so it does
not read the current to ground through
the remote meter.

(4) All remote meters shall meet the
same requirements as the regular an-
tenna ammeter with respect to scale ac-
curacy, etc.

(3) Calibration shall be checked
agajnst the regular meter at least once
a week.

(6) All remote mcLers shall be pro-
vided with shielding or filters as neces-
sary to prevent any feed-back from the
antenna to the transmitter,

7y In the case of shunt excited an-
tennas, the transmission line current
meter at the transmitter may be consid-
ered as the remote antenna ammeter
provided the transmisslon line is ter-
minated directly into the excitation cir-
cuit feed line, which shall employ series
tuning only (no shunt circuits of any
type shall be employed), and Insofar as
practicable, the type and scale of the
transmission line meter should be the
same as those of the excitation circuit
feed !ine meter (meter in slant wire feed
line or equivalent).

(8) Remote reading antenna amme-
ters employing vacuum tube rectifiers
are acceptable pravided:

(i The indicating instruments shall
meet all the above requirements for lin-
ear scale instruments.

(i) Data are submitted under oath
showing the unit has an over-all accu-
racy of at least 2 percent of the full
scale reading.

(1i1) The installation, calibration, ang
checking are in accordance with the
requirements of this paragraph.

(9) In the event there 1s any question
as to the method of providing or the
accuracy of the remote meter, the bur-
den of proof of satisfactory performance
shall be upon the licensee and the manu-
facturer of the equipment.

(g) Statons determining power by the
{ndirect method may log the transmis-
sion line current in lleu of the antenna
current provided the instrument meets
the above requirements for antenna am-
meters, and further provided that the
ratio between the transmission line cur-
rent and the antenna current is entered
each time in the log. In case the station
is authorized for the same operating
power for both day and nighttime op-
eration, this ratio shal} be checked ac
least once dally. Stations which are au-
thorized to operate with nighttime
power different from the daytime power
shall check the ratio for each power at
least once daily.

(f) No instrument, the seal of which
has been hroken, or the accuracy of
which is questionable, shall be employed.
Any instrument which was not originally
sealed by the manufacturer thal has
been opened shall not be used untl] it has
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been recalibrated ang sealed in accord-
ance wlth the following: Repairs and
recalibration ol nstruments shall be
made by the manufacturer, by an au-
thoriged Instrument repair service of the
manufacturer or by some other properly
qualified and equipped instrument re-
pair service. In elther case the instru-
ment must be resealed with the symbol
or trade-mark of the repair service and
a certificate of calibration supplied
therewlith.

() Since it is vsually impractical to
messure the actuaf antenna current of a
shunt excited antenna system, the cur-
rent measured at the Input of the ex-
citation circuit feed line is accepted as
Lhe antemna current,

(h) Recording Instruments may be
employed in addition to the Indicating
iostruments to record the antenna cur-
rent and the ditect plate current ang
direct plate voltage of the last radio
stage provided that they do not affect
the operation of the circuils or aecuracy
of the Indicating Instruments, If the
records are to be used in any proceed-
(ngs before the Commission as represen-
tation of operatlion with respect to plate
or antenna current and plate voltage
only, the accuracy must be thc equiva-
lent of the indlcating instruments and
the calibration shall be checked at such
intervals as to insure the retention of
the accuracy.

(1) The function of cach instrurnent
shall be clearly and permanently shown
on the instrument itsell or on the pane]
immediately adjacent thereto.

§ 3.40 Transmitter, design, construc-
tion, and safety of lfe requirements.

(2) Design. The general design of
standard broadeast transmitting equip-
ment [main studio microphone (includ-
ing felephone lines, If used. as to
performance only) to antenna outputl
shall be in acccrdance with the {ollow-
inp specifications. (In cases where tele-
phone lines are not avallable to give the
performance as required in these speci-
fications a relay transmitter may be
authorized to supersede the lines) For
the points not specifically covered below,
the principles set out shall be followed:
The equipment shall be so designed that:

(1) The maximum rated carrier pow-
er (determined by § 3.42) is in accord-
ance with the requiremeunts of § 3.41.

(2) The equipment is capable of sat-
isfactory operation at the authorized op-
erating power or the proposed operating
power with modulation of at least 85 to
95 percent with no more distortion than
glven in (3) below.

(3) The total audlo frequency distor-
tion from microphone terminals, includ-
Ing microphone amplifier, to antenna
output does not exceed 5 percent har-
monics (voltaege measurements of arith-
metical sum or r. s. 8.) when modulated
from 0 to 84 percent, and not over 7.5
percent harmonics (voltage measure-
ments of arithmetical sum or r 5. s.)
when modulating 85 percent to §5 per-
cent (distortion shall be measured with
modulating frequencles of 50, 100, 400,
1000, 5000 and 7500 cycles up to tenth
harmonic o1 16000 cycles, or any inter-
medlate frequency that readings on
these frequencies Indicate is desirable).



(4) The audio frequency transmitting
characteristics of the equipment from
the wmicrophone terminals (including
microphone amplifier unless microphone
frequency correction s included in
which event proper allowance shall be
made accordingly) to the antenna out-
put does not depart more than 2 declbels
from that at 1000 cycles between 100 ang
5000 cycles

(5) The carrler shift (current) at anv
percentage of modulation does not ex-
ceed 5 percent.

(6) The carrier hum and cxtraneous
nolse (exclusive of microphone and
studlo nolses) level (unweighted r. s. 8.)
is at least 50 decibels below 100 percent
modulation for the frequency band of
150 to 5000 cycles and at least 40 decibels
down outside this range.

(1) The transmitter shall be equipped
with suitable indicating instrurents in
accordance with the requirements of
§ 3.68 and any other instruments neces-
sary for the proper adjustment and op-
eration of the equipment.

(B) Adequate provision is made for
varying the transmitter power output
between sufficient limits to compensate
for excessive variations in line voltage,
or other factors ‘which may affect the
power output

(9) The transmitter Is equipped with
automatlec freguency control equipment
capable of maintaining the operating
frequency within the Umit specified by
§ 3.69.

(1) The maximum temperature varia-
tion at the crystal from the normal
operating temperature shall not be
areater than,

Plus or minus 0.1° C. when an X or
Y cut crystal is employed, or

Plus or minus 1.0° C. when low tem-
perature coefficient crystal is employed.

(i) Unless otherwise authorized, a
thermometer shall pe installed in such
manner that the temperature at the
crystal can be accurately measured
within 0.05° C. for X or Y cut crystal or
0.5° for low temperature coefficient
crystal.

dit) It is preferable that the tank cir-
cuit of the oscillavor tube be installed
in the temperature controlled chamber.

Norte: Explanations of excesslye freguency
deviations will not be accepted when tem-
perature variations are In excess of the
values spacified.

(10) Means are provided for connec-
tion and continuous operation of ap-
proved modulation mondtor and ap-
proved I[requency monitor.

(i) The radio frequency energy for
operation of the approved f{regueucy
monitor shall be obtained from a radio-
frequency stage prior to the modwated
stage unless the monitor 1s of such de-
slgn as to permit satisfactory operation
when otherwise connected and the mon-
itor circuits shall be such that the car-
rler is not hetercdyned thereby.

(11) Adequate margin is provided !n
all component parts to avoid overheat-
{ng at the maximum rated power output.

(h) Construction In general, the
transmitter shall be constructed either
on racks and panels or {n totally en-
closed frames protected as required by
article 810 of the Nationsl Electrical

Code and as set forth in this paragraph
and paragraph (¢) of this section.

Noi1k ), The finy) stages of high power
transmitters may be =agzembled (n open
frames provided the equipment is enclosed
by a protective fence.

Note 2. The pertinent sectlona of article
810 of the National Blectrical Code read as
follows:

“8181. General—Transmitters =shall com-
ply with the following

“a. Enclosing—The transmitter shall be
enclosed in a meta) frame or grille, or sepa-
rated from the operating spacs by n barrier
or other equivalent means, all metallic pars
of which are offectually connected to ground.

“b. Grounding of controls—All external
metsllic handles and controls accessible to
the operating personnel shall be effectus)ly
grounded. No circuit In excess of 150 volts
shall buyve any paris exposed to direcy con-
tact, A complete dend-front type of switch-
board (s preterred.

¢, Interlocks on doors —Al)l access doors
ghall be provided with {nterlocks which will
disconnect all voltages in excess of 350 volte
when any access door {3 opened.”

(1) Means shall be provided for mak-
Ing all tuning adjustments, requiring
voltages in excess of 350 volts to be ap-
plied to the circuit, from the front of the
panels with all access doors ciosed.

(2) Proper bleeder resistors or other
automatic means shall be Installed
across al] the condenser banks to remove
any charge which may remaln after the
high voltage clrcuit 1s opened (in certain
instances the plate circuit of the tubes
may provide such protection; however,
individual approval of such shall be ob-
talned by the manufacturer in case of
standard equipment, and the licensee o
case of composite equipment).

(3) Al] plate supply and other high
voltage equipment, including transform-
ers, flters, rectifiers and motor generat-
ors, shall be protected so as to prevent
injury to operating personnel.

({) Commutator guards shal)l be pro-
vided on all high voltage rotating ma-
chinery (¢oupling guards on motor gen-
erators, although desirable, are not re-
quired),

(il) Power equipment and control pan-
els of the transmitter shall meet the
above requirements (exposed 220 volt AC
switching equipment on the front of the
power contral panels is not recommend-
ed; however, is not prohibifed).

(1ii) Power equipment located at a
broadcast station but not directly asso-
clated with the transmlitter (not pur-
chased as part of sarnc), such as power
distribution panels, contiro] eguipment
on {ndcor or outdoor stations and the
substations associateq therewith, are not
under the jurisdiction of the Commis-
slon; therefore, 3 3.48 does not apply.

(fv) It is not necessary to protect the
equipment in the antenna tuning house
and the base of the antenna with screens
and interlocks, provided the doors to the
tuning housc and anitenna bage are
fenced and locked at all times, with the
keys In the possession of the operator
on duty at the trensmitter. Unground-
ed fencing or wires should be effectively
grounded, elther directly or through
proper static leaks. Lighting protection
for the antenna system 18 not specifically
required but should be installed.

(v) The antenna, antenna lead-in,
counterpolse (If uged), etc., shall be in-
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stalled so as not to present a hazard.
The antenna may be located close by or
at a distance from the transmitter builg-
tng. A properly designed and termi-
nated transmission line should be used
between the rransmitter and the an-
tenna when located at a distance.

(4) Metering equipment. (In addi-
tion to the followiny requirements, In-
struments shall meet the yequirements of
§¥¥3.35 and 3.58.)

) Al {nstruments having more than
1,000 volts potential to ground on the
movement shall be protected by a cage
or caver in addition to the regular case.
(Some Instruments are designed by the
manufacturer 10 operate safely with
voltages in excess of 1,000 volts on the
movement. II it can be shown by the
manufacturer’s rating that the instru-
ment will cperate safely at the applied
potential, additional protection Is not
necessary.)

(i1) In case the plate voltmeter is lo-
cated on the low potential side of the
multipMer resistor with one terminal of
the instrument at or less than 1,000 volts
above ground, no protective case is re-
guircd, However, it is good practice to
profect voltmeters subject to more than
5,000 volts with suitable over-voltage
protective devices across the instrument
terminals in case the winding opens.

(fil) The antenna ammeters (both reg-
ular and remote angd any other radio fre~
guency lostrument which it is necegsary
for the operator to read) shall be so
Instalied as to be easily and accurately
read without the operator having to risk
contact with circults carrying high po-
tential radio frequency energy.

(¢) Wiring and shielding. (1) The
transmitter panels or units shall be
wired In accordance with standard
switchboard practice, either with insu-
lated leads properly cabled and sup-
ported or with rigid bus bar properly in-
sulated and protected.

(2) Wiring between units of the
transmitter, with the exception of cir-
cuits carrying radio frequency energy,
shall be installed in conduits or approved
fiver or metal raceways to protect it
from mechanical {njury.

(3) Circults carrying low level radio
frequency energy between units shall be
either concentrle tube, two wire bal-
anced Ynes, or properly shielded to pre-
vent the pickup of modulated radio fre-
guency energy from the output circuits.

(4) Each stage (inecluding the oscil-
lator) preceding the modulated stage
shall be properly shielded and filtered
to prevent unintentional feedback from
any circuit following the modulated
stage (an exceptlon to this requirement
may be made in the case of high level
modulated transmlitters of approved
manufacture which have been properly
engineered to prevent reaction),.

(5) The crystal chamber, together
with the conductor or conductors to the
oscillator circuit shall be totally shielded.

(6) The monitors and the radio fre-
quency lines to the transmitter shall be
thoroughly shielded.

(@) Installation. (1) The installation
shall be made in suitable quarters.

(2) S!ioce an operator must be on duty
at the transmitter control point during
operation, suitable facilities for his wel-



fare angd cornfort shall be provided at
the control point.

(ey Sparttubes. A spare tube of every
type employed in the transmitter and
frequency and modulation monitors
shall he kept on hand. When more
than one tube of any type are employed.
the following table determines the num-
ber of spares of that type required:
Spares
required
1

Number of each type employed:

(f) Studto equipment. (1) The studlo
equipment shall be sublect to all the
above requirements where applicable ex-
cept as follows:

) If it 18 properly covered by an
underwriter’s certificate, 1t will be con-
sidered as satisfying the safety requre-
ments.

(ii) Section 8191 of article 810 of the
National Electrical Code shall apply for
voltages only when in excess of 500 volts.

(2) No specific requirements are made
relative to the design and acoustical
treatment. However, the studios and
particularly the main studio should be in
accordance with the standard practice
for the class of station concerned, keep-
ing the noise level as low as reasonably
possible.

§$ 3.41 Mazximum rated carrier power;
tolerances. The maximum rated carrier
power of a transmitter shall b an even
power step as recognized by the Commls-
sion's plan of allocation (100 watts, 250
watts. 500 watts, 1 kw,, 5 kw., 10 kw.,
25 kw., 50 kw.) and shall not be less than
the authorized power nor shall it be
greater than the value specified in the
following table:

Maxi
aum
raled
Class ol | Maximum power authorized | S0
station 1o statlon s
pee-
mivted
fo be
Installed
1 Watty
Class IV_ .. | 1000r 250 watls. __ . 250
Class TTT.._.. | 500 or 1,000 wstts_ sswEa 1,000
5,000 walls__ .. . mems 5,000
Class I1.. .. | 260, 500, or 1,000 watts 5a 1,000
5,000 or 10,000 watts. ... .. 10. 000
23,000 or 50,000 whits . 50, 000
Class 1...,... 10,000watls___ _ ... ___. 10, 000
25,000 or 50,000 watts......... £0. 000

§ 83.42 Mazimum rated carrier power,;
how determined. The maximum rated
carrler power of a standard broadcast
transmitter shall be determined as the
sum of the applicable power ratings of
the vacuum tubes employed In the last
radio stape.

§ 3.48 Changes in equipment; author-
ity for. No lcensee or permittee shall
change, in the last radio stage, the num-
ber of vacuum tubes, nor change to vac-
uum tubes of different power rating or
class of operation, nor shall it change the
system of modulation, without authority
of the Commission.

§ 3.44 Other changes in equinment.
Other changes except as provided for in
this subpart which do not affect the

maximum power rating or operating
power of the transmitter or the opera-
tion or precision of the frequency con-
trol equipment may be made at any time
without authority of the Commission,
but in the noxt succeeding application
for renewal of license such changes
which affect the information already on
file shall be shown in full.

§ 3.46 Radiating system. (a) All ap-
plicants for new, additional, or different
broadcast facilities and all llcensees re-
gquesting authority to change the trans-
mitter site of an exdsting station shall
specity a radlating system the efficiency
of which complies with the requirements
of good engineering practice for the class
and power of the statlon. (See §§ 3,186
and 3.189,)

(b) No broadcast station licensee or
permittee shall change the physical
height of the transmitting antenna, or
supporting structures, or make any
changes in the radiating system which
will measurably aiter the radiation pat-
terns, except upon application to and
authority from the Commission.

(¢) Should any changes occur which
would alter the resistance of the an-
tenna system. the licensee shall im-
mediately make a new deternmnation
of the antenna resistance (see § 3.54)
and shall submit application for author-
{ty to determine power by the direct
method on the basis of the new meas-
urements.

(d) The anterma and/or supporting
structure shall be painted and Olumi-
nated in accordance with the specifica-
tions supplied by the Commission
pursuant to section 303 (q) of the Com-
munications Act of 1934 as amended.
(See Part 17 of thir chapter; Rules Con-
céerning the Constructlon Msarking. and
Lighting of Antenna Structures.)

(¢) The simultaneous use of a com-
mon antenna or antenna structure by
more than one standard broadcast sta-
tion, or by one or more standard broad-
cast statlons and one or more stations
of any other class or service may be
authorized provided:

(1) Complete verified engineering data
are submitted showing that satisfactory
operation of each station will be ob-
tained without adversely affecting the
operation of the other station.

(2) The minimum antenna helght or
fleld Intensity for each standard broad-
cast station concerned complies with
paregraph (a) of this section,

(3) Complete responsibility for main-
taining the installation and for paint-
ing and Illuminating the structure in
accordance with the pertinent provisions
of Part 17 of this chapter I3 gssumed
by one of the licensees.

§ 3.48 Tranamitter. (a) The trans-
mitter proper and assoclated transmit-
ting equipment of each broadeast station
shall be designed, constructed, and oper-
ated in accordance with good engineer-
ing practice {n all phases not otherwise
specifically included In the regulations
in this subpart.

(b) The transmlitter shall be wired snd
shielded in accordance with good engi-
neering practice and shall be provided
with safety features In accordance with
the specifications of article 810 of the
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current National Electrical Code as &p-
proved by the American Standards Asso-
ciation,

(¢) The station equipment shall be so
operated, tuned, and adjusted that emis-
sions are not radiated outside the author-
ized band which cause or are capable
of causing interference to the communi-
cations of other stations. Spurious
emissions, including radlo freguency har-
monics, and audio frequency harmon-
les, shall be maintained at as low a level
as practicable at all times In accord-
ance with good engineering practice. 1o
the avent (nterference is caused te other
stations by modulating frequencles in
axcess of 7500 cycles or spurious emis-
sions, Including redio frequency harmon-
{cs and audio frequency harmonics out-
side the band plus or minus 7500 cycles
of the authorized carrier frequency, the
licensee or permittee small install equip-
ment or make adjustments which limit
the emissions to within this band or to
such an extent above 7500 cycles as to
reduce the interference to where it ig no
longer objectionable.

(@) The audio distortion, audlo fre-
guency response, carrier hum, noise level,
and other essential phases of the opera-
tion which control the external effects
shall at all times conform to the require-
ments of good engineering practice.

£8.47 Equipment perjormance meas-
urements. (a) The lcensee of each
standard broadcast station shall make
the following equipment performance
measurements at yearly intervals. One
such set shall be made duripg the four-
month period preceding the date of fll-
ing application for renewal of station
license:

(1) Data and curves showing over=all
audlo frequency response from 30 to
7500 CPS for approximately 25, 50. 85,
and 100 (if obtainable) percent modula-
tion. Family of curves should be plotted
(one for each percentage above) with DB
above and below a reference frequency
of 1000 CPS as ordlnate and audio fre-
quency as abscissa.

(2) Data and curves showing audio
frequency harmonie content for 25, 5O,
85. and 100 percent modulation for fun-
damental frequencies of 50, 100, 400,
1000, 5000, and 7500 CP8 (either arith-
metical or root sum square values up to
the tenth harmonic or 16000 CPS). Plot
family of curves (one for each peroent-
age above) with percent distortion as
ordinate and audio frequency as abscissa.

(3) Data showing percentage carrier
shift for 25, 60, 85, and 100 percent mod-
ulation with 400 CPS tone.

(4) Carrier hum and extranecus noise
generated within the equipment and
measured as the level below 100 percent
modulation throughout the sudio spec-
trum or by bands.

(5) Measurements or evidence show-
ing that spurious radiations including
ragio frequency harmonles are sup-
pressed or are not present to a degree
capable of causing objectionable inter-
ference to other radlo services. Field in-
tensity measurements are preferred but
observations made with a communica-
tions type receiver may be aocepted.
However, in particular cases involving
interference or controversy, the Commis-



sion may reqguire actual measurements.
Measurements shall be made with the
equipment adjusted for normal program
operation and shall include all circuits
between main studio amplifier input and
antenna output including equalizer or
correction clrcuits normally employed,
but without compression if such ampli-
fler is employed.

(6) The data required by paragraph
(a) of this section together with a de-
scription of instruments and procedure,
signed by the engineer making the meas-
urements, shall be kept on flle at the
transmitter and refained for a perfod of
two years and on request shall be made
available during that time to any Quly
authorized representative of the Federal
Communications Commission,

§ 348 .Acceptability of broadcast
trangmitiers for licensing. (a) In order
to facilitate the fling of, and action on
applications for station suthorizations,
transmitters will be aceepted for lcens-
ing by the Commission under one of the
following conditions:

(1) A transmitter may be Type-Ac-
cepted upon the request of any manufac-
turer of transmitters built in quantity
by following the type acceptance pro-
cedure set forth In Part 2 of this
chapter, provided that the data and
informatlon submitted indicates that the
transmifter meets the requirements of
§3.40. If accepted, such transmitter
will be included on the Commission's
“Radio Equipment List, Part B, Aural
Broadcast Equipment”, Applicants
specifying transmitters included on
such a llst need not submit deteiled
descriptions and diagrams where the
correct type number is specified, pro-
vided that the equipment proposed is
fdentical with that accepted. Copies of
this list are available for inspection at
the Commission’s office in Washington,
D. C., and at each of its fleld offices.

(2) An application specifying 2 trans-
mitter not included on the Radio Equip-
men! List, Part B may be accepted upon
the request of a prospective lcensee
submitting with the application for con-
struction permit a complete desoription
of the transmitter, including the circuit
diagram, listing of all tubes used, func-
tion of each, multiplication in each stage,
plate current and voltage applied to each
tube, a description of the oscillator cir-
cuit together with any devices installed
for the purpose of frequency stabiliza-
tion and the means of varying output
power 1o compensate for power supply
voltage variations. However, if this data
has been flled with the Commission by &
manufacturer in connection with a re-
quest for type acceptance, it need not be
submitted with the spplication for can-
struction permit but may be referred
to as “on file”. Measurement data for
type acceptance made in accordance
with subparagraph (1) of this paragraph
shall be submitted with the license ap-
plication.

(3) A transmitter shown on an In-
strument of authorization by manufac-
turer and type number, or as a com-
posite, and which was in use prior to
June 30, 1955 may continue to be used
by the licensee, his successors or assign-

ces, provided such transmitter continucs
to comply with the rules and regulations.

(b) Additional rules with respect to
withdrawal of type-acceptance, modifi-
cation of type-accepted egquipment and
limitations on the findings upon which
type acceptance is based are set forth
in Part 2 of this chapter.

§ 3.49 Requirements jor approval of
frequency monitors—(an) General re-
quirements and approval. (1) There are
several ways or means by which it can be
determined whether the frequency of the
emitted carrier wave Is within the re-
quired limits of the assigned freguency.
However, one of the commonest ways is
by means of a local piezo oscillator of
known frequency producing a beat with
the emitted wave used in conjunction
with an instrument to Indicate the re-
sultant beat frequency. The visual in-
dicator Is the only method now in com-
mon use by which it is considered that
the frequency of the beat may be deter-
mined with the required degree of accu-
racy. Approval of a frequency monitor
will be given based upon data taken by
the Laboratory Division of the P. C. C.
Any manufacturer desiring to submit a
monitor for approval shall supply the
Commission with full details. If the
specifications appear to meet the re-
quirements, the Commlssion will author-
{ze the Laboratory Division Lo issue ship-
ping Instructions. The shlpping charges
to and from the Laboratory Division at
Laurel, Md., shall be pald by the manu-
facturer.

(2) In approving a frequency monitor,
based upon the tests by the Laboratory,
the Commission merely recognizes that
the type of monitor has the Inherent
capability of functionlng in compliance
with 83,60, if properly cowostructed,
malntained, and operated. The Com-
mission accepts no responsibility beyond
this and further reallzes that these
monitors may have a limited range over
which the visual indicator will determine
deviations. Accordingly, It 1s necessary
that adjunct equipment be used to de-
termine major deviations

Nore: In addition to the visual Indicater,
the range of which is necessarlly Mimited in
order w obtain the required sccuracy, an
aural Indicator should also be employed to
indicate frequenay deviations neyond the
range of the visual indicator, particularly
where the visua)l Ipdicator ls eoc designed
that the (ndfcation becomer zaro whep the
deviations become conalderably greater than
the range of the instrument. When it is
deslred to make any change, either me-
chanical or electrical, tbe details shall be
submltted to the Commisslom for itz con-
aideration,

(3) Nochange whatsoever will be per-
mitted in the monitors sold under ap-
proval number issued by the Commission
except when the licensee or the manu-
facturer is specifically authorized to
make such changes.

(4) When it is desired to make any
change, elther mechanical or electrical,
the detalls shall be submitted to the
Commission for its consideration.

(5) Approval is glven subject to with-
drawal {f the unit proves defective. in
service and canpot be relled upon under
usual conditions of maintenance and
operation encountered In the average
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standard broadcast station. Withdraw-
a) of approval means that no further
units may be installed by standard
broadcest stations for the purpose of
complying with § 3.60, but will not affect
units already sold, unless it {§ found
that there has been an unauthorized
change in des{gn or construction, or the
material or workmanship ls defective.

(b) General specifications. The zen-
eral specifications that frequency moni-
tors shall meet before they will be ap-
proved by the Commission are as follows:

(1) The unit shall have an accuracy
of at least five parts per million under
ordinary conditions (temperature, hu-
midity, power supply, and other condi-
tions which may affect its accuracy) en-
countered In standard broadcast stations
throughout the United States.

(2) The range of the indicating de-
vice shall be at least from 20 cycles below
to 20 cycles above the assigned frequency.

(3) The scale of the indlcating device
shall he 50 calibrated as to be accurately
read within gt least 1 cycle.

(4) The unit shall be equipped with
an automatic temperature control
chamber (preferably enclosing the tank
circuits of the osecillator) such that the
maximum temperature variation at the
crystal from the normal operating tem-
perature shall not be greater than,

Plus or minus 0.05° C. when X or Y
cut crystal {s employed, or

Plus or minus 0.5° C. when low tem-
perature coefficient crystal is employed.

(5) UOnless otherwise specifically au-
thorized, the Instrument shall be
equipped with a thermometer such that
the temperature can be accurately meas-
ured within 0.026° C. for X or ¥ cut crys-
tal or 0.25° C. for low temperature co-
efficient crystal.

(8) The monlitor clrcuit shall be sucn
that !t may be continuously operated
and the emitted carrier of the station Is
pot heterodyned thereby.

(7T) Means shal]l be provided for ad-
justment of the temperature or other
means for correction of the Indications
of the monitor to agree with the exter-
na] standard,

(¢) 7Tests lo be made by the Laboratory
Division of the F. C. C. The tests to be
made at the Laboratory will inc¢lude the
determination of the following:

(1) Accuracy. 1)  Oscillator
quency, a8 recelved.

(11) Constancy of oscillator frequency,
as measured several times In 1 month,

(ilf) Accurscy of readings of frequen-
cy-difference instrument.

(iv) Functioning of frequency adjust-
ment, device.

(v) Effects on frequency of changing
tubes and of voltage variations.

(2) Temperature control stability.
Effect on frequency of variation of room
temperature through & range not to ex-
ceed 10° to 36° C.

(3) Sensitivity. Response of indicat-
ing instrument to small changes of fre-
quency.

(4) General construction. () In-
spection to determine abllity to stand

gshipment and service

() Special tests to determine quality
of eonstruction, such as effect of tilting
or tipping on frequency.

fre-



(5) Miscellaneous perforniance.
Various, depending on character of ap-
paratus (e. g., changes afler stopping
and starting, effect of varying coupling
with transmitter, etc.).

(d) The equipment will be operated in
a test in the same way and the same con-
ditions under which it will be used in
service as specified by the manafacturer,
The manufacturer shall supply to the
Laboratory Division all instructions or
services which will be supplied to the
purchaser of the equipment. The equip-
ment, as submitted, shall be adjusted for
operation in connectlon with broadcast
stations operating on 1600 kilocycles.

§ 3.50 Requirements jor approval of
modulation monitors. (a) Approval
will be given based on the test data taken
at the Laboratory Division of the
F. C. C. Any manufacturer desiring to
submit & monitor for approval shall
supply the Commission with full detalls
and if the specifications appear to meet
the reguirements, the Commission will
authorize the Laboratery Division to
fssue shipping instructions. The ship-
ping charges to and from Laurel, Md.,
shall be paid by the manufacturer.

(b) The specifications that the modu-
lation monitor shall meet before it will
be approved by the Commission are as
follows:

(1) A DC meter for setting the aver-
age rectified carrier at a specific value
and to Indicate changes in c¢arricr in-
tensity during modulation.

(2) A peak indlcating light or simi-
lar device that can be set at any prede-
termined value from 50 to 120 percent
modulation to indicate on positive peaks,
and/or from 50 to 100 percent negatlve
modulation.

(3) A semi-peak indicator with =a
meter having the cbaracteristics given
below shall be used with a circuit such
that peaks of modulation of duration
between 40 and 90 milliseconds are indi-
cated to 90 percent of full value and the
discharge rate adjusted so that the
polnter returns from full reading to 10
percent of zero within 500 to 800 milli-
seconds. A switeh shall be provided so
that this meter will read either positive
or negative mogdulation and, if desired,
in the center position it may read both in
a full-wave circuit. The characterlstics
of the Indicating meter are as follows:

(1) The time for one complcte
oscillation of the pointer shall be 290 to
350 milliseconds. The damping factor
shall be between 16 and 200. The useful
scale length shall be at least 2.3 inches.
The meter shal)l be calibrated for modu-
lation from 0 to 110 percent and in
decibels below 100 percent with 100 per-
cent being 0 DB.

(ii) The accuracy of the reading on
percentage of modulation shall be =2
percent for 100 percent modulation, and
+4 percent of full scale veading at any
other percentage of modulation.

(4) The frequency characteristics
curve shall not depart from a stralght
line more than =% DB from 30 to 10000
cycles. The amplitude distortion or gen-
eratfon of audic harmonics shall be kept
to a minimum,

(6) The modulation meter shall be
equipped with appropriate terminals so

that an external peak counter can be
readily connected.

(6) Modulation will be tested at 116
volts =5 percent and 80 cycies, and the
above accuracies shall be applicable un-
der these condlitions.

(7) Al gpecifications not already cov-
ered above, and the general design, con-
struction, and operation of these units
must be in accordance with good engl-
neering practice.

TECHNICAL OPERATION

§3.51 Operatinyg power, how deter-
mined. (a) Except as provided in par-
anraph (b) of this section, the operating
power shall be determined by the divect
method (the square of the antenna cur-
rent times the antenna resistance at
the point where the current 1s measured
and at the operating frequency).

(b) Operating power shall be deter-
mined on a temporary basis by the indi-
rect method: (1) Incase of an emergency
where the licensed antenna system has
been damaged by causes beyond the con-
trol of the licensee (see § 3.43), or (2)
Pending completion of authorized
changes in the antenna system, or (3) If
any change is made in the antenna sys-
tem or any other change 1s made which

may affect the antenna system. (See
§ 3.45.)
§3.52 Operaling power tndirect

measurement, (a) The operating power
determined by indirect measurement
frorm the plate (nput power of the last
radio stage is the product of the plate
voltage (Ep), the total plate current of
the last radio stage (Ip), and the proper
factor (F) given in paragraph (b) of this
section: That is

Operating power =EpX IpXF
(b) Factor to be used.

Faclor Method of MixImimn ealed C:::S)ﬁ'
(F) modulntion carrier power ﬂc{
0.70 | Plate. ... ‘ 0.1-1.0 kw_ ___._....[...,__..

.80 | Plate. .| dkwandover. _....|._...
.35 ) Low 1 .| 0.3 kw and over.....

.85 | Low Lov .. 0 kw and over_ ... BC!
.35 l Qarid... Jorkwandover. .| ..

VAl Mnear amplifier operalion where cfficiency ap
proaches (hay of Class C gperation,

(c) In computing operating power by
the indirect method, the factor In para-
graph (b) of this section shall apply in
all cases, and no distinction will be ree-
ognized due to the operating power heing
less than the maximum rated carrier
power.

§3.53 [Reserved.]

§ 3.54 Operaling power; direct meas-
urement. (a) Applications to deter-
mine the operating power by the direct
method shall be made on FCC Form 302.

(b) The resistance variation method,
substitution method and bridge method
are acceptable methods of measuring the
total antenna resistance.

(¢) A determination of the resistance
of an omni-directional antenng shall be
made by taking a series of measurements
at 6, 10, 15, and 20 kc on each side of
the operating frequency. The vzlues
measured should be plotted with fre-
quency as absclssa and resistance in
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ohms as ordinate and a smooth curve
drawn. The point on the ordinate where
this curve intersects the operating fre-
quency gives the value of the antenna
resistance.

(d) Antenna resistance for a direc-
tional antenna system shall be measured
af the point of common radioc frequency
Input to the directional antenna system.
The following conditions shall obtain:

(1) The antenna shall be finally ag-
justed for the requireg pattern.

(2) The reactance at the operating
frequency and at the point of measure-
ment shall te adjusted to zero or as near
thereto as practical,

(3) Suitable radio-frequency bridge
or other method shall be employed to
determine the resistance and reactance
at the point of common ragio frequency
input.

(4) Resistance and reactance meas-
urements at approximately 5, 10, 15, and
20 ke. on each side of the operating fre-
quency shall be made The wvalues
measured shall be plotted and the resist-
ance at the opcrating frequency deter-
mined in the same manner as set forth in
paragraph (¢) of this section.

(5) A permanently Installed antenna
ammeter shall be placed in each element
of the system as well as at the point of
measurement of resistance.

(e) The license for a station of power
of 5 kw or under which employs a direc-
tional antenna will specify the antenna
resistance as 92.6 percent of that deter-
mined at the point of common input.
The resistance specified for stations of a
power over 5 kw will be 95 percent of that
determined at the point of commeon
input.

§ 3.65 Modulation. The percentage
of modulation shall be maintained as
high as possible consistent with good
quality of transmission and in no case
less than 85 percent on peaks nor more
than 100 percent on negative peaks of
frequent recurrence during any selection
which is transmitted at the highest level
of the program under consideration.

§ 356 Modulation monitors. (a)
Each station shall have in operation,
cither at the transmitter or at the place
the transmitter is controlled, a modu-
lation monitor of a type approved by
the Commmission,

Nore. Approved modulution monitors are
included on the Commission’s "Radio Equlp-
ment List, Part B, Aura)l Broadcast Equip-
ment”, Coples of this list are availuble for
Inspection at the Commisslon's office in
Wasbington, D C. and at each of its Beld
offices.

(b) In the event that the modulation
monitor becomes defective the station
may be operated without the monitor
pending its repair or replacement for &
period not in excess of 80 days without
further authority of the Commission:
Provided, That:

(1) Appropriate entries shall be made
in the operating log of the statijon show-
ing the date and time the monitor was
removed from and restored to service.

(2) The Engineer in Charge of the
radio district in which the statlon is lo-
cated shall be notified both immediately
after the monitor 18 found to be defective
and 1mmediately after the repaired or



replacement monitor has been {nstalled
and is functioning properly.

(3) The degree of modulation of the
station shall be monitored with a cath-
ode ray oscilloscope or other acceptable
means.

(¢) If conditlons beyond the control of
the licensee prevent the restoration of
the monitor to service within the above
allowed period. informal request may be
filed with the Engineer in Charge of the
radio district in which the station is
pperating for such additional time as
may be required to complete repairs of
the defective instrument,

§3.537 Operating power; mantenance
o/. (a) The operating power of each
station shall be maintained gs near as
practicable to the licensed power and
shall not exceed the Mmiis of 5 percent
abaove and 10 percent below the licensed
power, except that in an emergency when
due to causes beyond control of the
licensee it becomes impossibie to oper-
ate with Tul) licensed power, the station
may be operated with reduced power for
a period not to exceed 10 days, provided
the Commission and the Engioneer m
Charge of the radio district in which the
station {s located shall be notified hm-
mediately after the emergency develaps
and also upon the resumption of licensed
power.

(b) In addition to maintaining the
operating power within the above lim-
itations, stations employing directional
antenna systems shall maintain the ratdo
of the antenna currents in the elements
of the system within 5 percent of that
specified by the terms of the license or
other instrument of authorization.

§3.68 Indicating insitruments. ()
Bach standard broadcast station shall be
equipped with indicating Instruments
which conform with the specifications
set forth in § 3.39 for measuring the DC
plate circuit current and voltage of the
last radio frequency smplifier stage: the
radio frequency bas¢ current of each
antenna element; and, for stations em-
ploying directional antenna systems, the
radio frequency current at the point of
common Input to the directional an-
tenna.

(b) In the event that any one of these
indicating instruments becomes defec-
tive when no substitute which conforms
with the required specifications is avail-
able, the statlon may be operated with-
out the defective instrument pending its
repalr or replacement for a period oot in
excess of 60 days without further au-
thority of the Commlssion: Provided,
That:

(1) Appropriate entries shall be made
in the operating log of the statlon show-
iIng the date and time the meter was
removed from and restored to service.

(2) The Engineer ln Charge of the
radio district in which the station is
located shall be notified both immedi-
ately after the instrument is found to be
defective and immediately after the re-
paired or replacement instrument has
been Installed snd is functioning prop-
erly.

(3) If the defective Instrument is the
antenna current meter of a nondirec-
tional station which does not employ a
remote anterina amrmoeter, or {f the de-

fective instrument 1§ the common potnt
meter of a station which employs a di-
rectional antenna, and does not employ
a remolte common point meter, the oper-
ating power shall be determined by the
Indirect method in accordance with
§ 3.52 during the entire time the station
1s operated 'vithout the antenna current
meter or common point meter. However,
if a remote antenna ammeter or a re-
mote common point meter 18 employed
and the antenna current meter or com-
mon polnt meter becomes defective, the
rémate meoter may be used in determin-
Ing operating power by the direct method
pending the return to service of the
regulay meter, provided other meters
maintained at same value previously
employed.

(¢) If conditions bheyond thc control
of thr licensee prevent the restoration
of the meter to service within the abave
allowed period. informal request in ac-
cordance with § 1.332 (d) of this chapter
may be filed with the Engineer in Charge
of the radio district in which the station
is located for such addltional Ume as
may he required to complete repairs of
the defective mstrument,

(d) Remote antenna ammeters and
remote common point meters are not
required therefore authority to operate
without them is not necessary. FHow-
ever iIf a remote antenna ammeter ar
common point meter Is employed and
becomes defective, the antenna base cur-
rents may be read and logged once daily
for each mode of operation, pending the
return to service of the regular remote
meter.

& 8.586 Frequency tolerance. The 0p-
erating frequency of each station shall
be maintained within 20 cycles of the
assigned frequency.

§ 3.60 Fregquency monitor. (a) The
licensee of each station shall have in op-
eration, either at the transmitter or at
the place where the transmitter Is con-
trolled, a frequency monltor of a type
approved by the Commission which shall
be independent of the frequency control
of the transmitter.

Nots- Approved frequency monitors gre
included on the Comumission's "“Radio Equip-
raent List, Par{ B, Aural Broadeast Equip-
ment'” Copies of this list are avallzble for
inspection nt the Commiaston’s office in
Washington, D C. and at cach of its field
oftices.

() In the event that the frequency
monitor becomes defective the station
may be operated without the monitar
pending its repair or replacement for a
period not in excess of 60 days without
further authority of the Commission:
Provided, That:

(1) Appropriate entrles shall be made
in the operating log of the station show-
Ing the date and time the monltor was
removed from and restored to ssrvice.

(2) The Engineer in Charge of the
radio district tn which the station is lo-
cated shall be notlfied both immed!ately
after the monitor 18 found to be defective
and immediately after the repaired or
replacement monitor has been installed
and is functioning properly.

(3) The frequency ot the station shal
be measured by an external source at

least once each seven days and the re-
sults entered in the station log.

(¢) If conditions beyond the control
of the licensee prevent the restoration
of the monitor to service within the above
allowed perliod, informal request In ac-
cordance with § 1332 (d) of this chap-
ter may be filed with the Engineer in
Charge of the radio district in which the
statlon is located for such additional
time a8 may be required to comoplete re-
pairs of the defective instrument.

§3.61 New equipment resirtctions.
The Commission will authorize the in-
stallation of new transmitting equip-
ment in a broadeast station or changesin
the frequency control of an existing
transmitter only {f such equipment IS so
designed that there is reasonable assur-
ance that the transmitter is capable of
maintaining avtomatically the assigned
frequency within the limits specified in
§ 3.58.

§3.82 Automatic jfrequency control
equipment; authorization required. New
automatic frequency control equipment
and changes in existing automatic fre-
quency control equipment that may
affect the precision of frequency control
cr the operation of the transmitter shall
be installed only upon authorization
from the Commissjon.

§€3.63 Aurihwary transmitter. Upon
showing that a need exists for the use of
an auxillery transmitter m agddition to
the regular transmitter of a broadcast
station, a license therefor may be 1ssued:
Provided, That:

(a) An auxiiary transmitter may be
installed either at the same location as
the main transmitter or at another loca-
tlon.

(b) A licensed operator shall be In
contrgl whenever an auxiliary transmit-
ter is placed in operstion.

(¢) The auxillary transmister shall be
maintained so thet it may ke put into
immediate operation at any time for the
followin, purposes:

(1) The transmission of the regular
programs upon the fallure of the main
transmitter,

(2) The transmission of regular pro-
grams during maintenance or madifica-
tion work on the main transmitter
necessitating discontinuance of its oper-
ation for a period not to exceed five
days. Where such operation Is reguired
for periods in excess of five days an in-
formal application shall be made.

(3) Upon request by a duly authorized
representative of the Commission,

(d) The auxiliary transmitter shall be
tested at least once each week to deter-
mine that it is in proper operating condi-
tion and that it is edjusted to the proper
frequency, exccpt that in the case of
operation in accordance with paragraph
(¢) of this section during any week, the
test in that week may be omitted pro-
vided the operation under paragraph (c)
of this section Is satisfactory. Tests
shall be conducted only between mid-
night and 8 a. m., local standard time.
A record shall be kept of the time and
result of each test. Such records shall
be retained for a period of two years.

(e) The avxiliary transmitter shall be
equipped with satisfactory control equip-



ment which will enable the maintenance
of the frequency emlitted by the station
within the limits prescribed by the regn-
lations in this part.

(f) An auxiliary transmitter which is
Jicensed at a geographical location dif-
ferent (rom that of the main transmitter
shall be equipped with a frequency con-
trol which will automatically hold the
frequency within the limits prescribed
by the regulations in this part without
any manual adjustment durino opera-
tlon or when it is being put into
operation.

(g) The operating power of an auxll-
iary trapsmitter may be less than the
authorigzed power, but in no event shall
it be greater than such power.

(h) AN regulations 28 to safety re-
quirements and spurious emissions
applying  to Dbroadeast transmitting
equipment shall apply also to an auxili-
ary transmitter.

§ 3.64 Alternate main transmitters.
The licensee of a standard broadcast
station may be lcensed for alternate
main transmitters provided that a tech-
nical need for such alternate transmit-
ters {s shown, such as licensees main-
taining 24-hour schedule and needing
alternale operations for maintenance, or
where developmental work requires
alternate operation, and that the follow-
ing conditions are met:

(a) Both transmitters are located at
the same place.

(b) The transmitters have the samec
power rating except at stations operat-
ing with different daytime and night-
tine power when it shall be permissible
to employ transmitters of power ratings
appropriste to either the licensed day-
time or nighttirme power.

(c) The external effects from hoth
transmitters are substantially the same
as to freguency stability, reliability of
operation, radio harmonics and other
spurious emissions, eudio {requency
range and audio harmonic generation in
the transmitter.

§3.658 Antenna structure, marking
and lighting. Where an antenna strue-
ture(s) is reguired to be painted or
lighted see § 17.37, Inspecilion of tower
lights and assoclated control eguipment;
§ 17.39, Clearning and repainting; § 17.40,
Time when lghts shall be exhibited;
§ 17.41, Spase lamps; and § 17.42, Light-
ing equipment; of Part 17 of this chap-
ter (Construction, Marking and Light-
ing of Antenna Structures).

$ 3.66 Remote control cperation. (a)
A station which is authorized for non-
directional operation with power of 10
kilowatts or less may, upon prior gu-
thorization from the Commission, be
operated by remote control at the
point(s) which shall be specified in the
station license. An application for au-
thorization to operate by remote control
may be made as a part of an application
for construction permit or license, or
modification thereof by speclfying the
proposed remote coatrol point(s). Op-
eration by remote control shall be subject
to the following conditions:

(1) The eguipment at the operatinz
and transmitting positions shall be so
Installed and protected that it is nat

accessible to or ¢apable of operatlon by
persons other than those duly authorized
by the licensee.

(2) The control circuits from the op-
erating position to the transmitter shall
provide positive on and off control and
shall be such that open circuits, short
circuits, grounds or other line faults will
not actuate the transmitter and any
fault causing loss of such contro)l will
automatically place the transmitier in
an inoperative condition.

(3) Control and monitoving eaquip-
ment shall be installed so as to allow the
licensed operator either at the remote
control polnt or atb the transmitter, to
perform all of the functions in a manner
required by the Commission’s rules.

OPERATION

§3.71 Minlmum operating schedule.
Except Sundays, the licensee of each
standard broadcast station shall main-
taln a mimmum operating schedule of
two-thirds of the total hours that it s
authorized to operate between § a. m. and
6 p. m, local standard time, and two-
thirds of the total hours it i authorized
to operate betwecen 6 p. m, and midnight,
local standard time, except that in an
emergency when, due o causes beyond
the control of the licensee, it becomes
impossible to continue operating, the
stetion may cease operation for a period
of not to exceed 10 days, provided that
the Commission and the Engineer in
Charge of the radlo district in which the
station is located shall be notifled in
writing immediately after the emergency
develops.

§8.72 Operation during experimen-
tal period. The licensee of each stand-
ard broadcast station shall operate or
refrain from operating its station during
the experimental period as directed by
the Cornmission in order to facllitate fre-
gquency measurement or for the deter-
mination of I(nterference,

§ 373 Specified hours. If the license
of a station specifies the hours of opera-
lion, the schedule so specified shall be
adhered to except as provided in §§ 8.71
and 3.72.

§3.74 Sharing time. If the licenses
of stations authorized to share time do
not, specify hours of operation, the M-
cencees shall endeavor to reach an agree-
ment for a definite schedule of perlods
of time to be used by each. Such agree-
ment shall be in writing and each licen-
see shall file the same in triplicate
originalwith each applicationto the Com-
misslon for renewal of license. 1If and
when such written agreements are prop-
erly filed in conformity with this section
the file mark of the Cormmlssion will be
affixed thereto, one copy will be retained
by the Commission, one copy forwarded
to the Engineer in Charge of the radio
district in which the station is located,
and one copy returned to the licensee to
be posted with the station llecense and
considered as a part thereof. If the ii-
cense specifies a proportionate time divi-
sion, the agreement shall maintain this
proportion. If no proportionate time
division is specifled in the license, the
licensees shall agree upon a division of
time. Such division of time shall not
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include simultaneous operation of the
stalions unless specifically authorized by
the terms of the license.

$3.75 Shearing time, equivalence of
day and night hours. Por the purpose
of determininy the proportionate divi-
sion of time of the broadcast day for
sharing time stations 1 night hour shall
be considered the equivalent of 2 day
hours.

§3.76 Sharing time; ezperimental
period. If the license of a station au-
thorized to share time does not specily
the hours of operation, the station may
be operated for the transmission of
regular programs during the experi-
mental period provided an agreement
thereto is reached with the other sta-
tions with which thc broadcast day is
shared and further provided such oper-
ation 18 not 1n conflict with §3.72.
Time-sharing agreements for operation
during the experimental period need not
be submitted to the Comrmission.

§3.717 Sharing lime; departure from
regular schedule. A departure from the
regular operating schedule set forth in a
time-sharing agreement will be permt-
ted only 1n c2ses where an agreement to
that effect is reduced to writing, is signed
by the Ucensees of the stations aflected
thereby and filed in triplicate by each
licensee with the Commission prior to the
time of the proposed change. If time is
of the essence, the actual departure in
opeérating schedule may precede the ac-
taal filing of written agreement, pro-
vided appropriate notice is sent to the
Commission and the Engineer in Charge
of the radlo district in which the station
is located.

§3.78 Sharing time stations; notifica-
tion to Commission. If the licensees of
stations authorized to share time are un-
able to agree on a division of time, the
Commission shall he so notified by state-
ment to that effect filed with the appili-
cations for réenewals of licenses. Upon
receipt of such statement the Commis-
sion will designate the applications for
a hearing and, pending sueh hearing, the
operating schedule previously adhered to
shall remain in full force and effect.

§ 3.79 License to specify sunrise and
sunset hours 1f the licensee of & broad-
cast station is required to commence or
cease operation, or to change the mode
of operation of the station at the times
of sunrise and sunset at any particular
location, the controlling times for each
month of the year are set forth in the
station's instrument of authorization,
Uniform suprise and sunset times are
specified for all of the davs of each
month, hased upon the actual times of
sunrise and sunset for the fifteenth day
of that month adjusted to the neanrest
quarter hour. In accordance with a
standardlized procrdure described
therein. actual sunrise and
sunset times are derived by interpola-
tion in the tables of the 1846 American
Nautical Almanac, Issued by the Nautical
Almanac Office of the Unlted States
Naval Observatory

§ 3.80 Secondary station; filing of op-
erating schedule. 'The licensee of a sec-
ondary station authorized to operate



limited time and which may resume op-
eration af the time the dominant station
(or statlons) on the same channe] ceases
operation shall, with each application
for renewal of license, file in triplicate a
copy of its rezular operating schedule,
bearing o signed notation by the licensee
of the dominant station of its objection
or lack of objection thereto. Upon ap-
aroval of such operating schedule, the
Commission will afflx its file mark and
return one copy to the licensee author-
ized to operate limited time, which shall
be posted with the station license and
considered as A part thereof. Departure
from sal@ operating schedule will be per-
mitted only in accordance with the pro-
cedure set forth in § 3.77.

§3.81 Secondary station; failure to
reach agreemen!, If the licensee of a
sccondary station anthorized to operate
limited time and r domInant station on a
channel are unable to agrée upon a defi-
nite time for resumption of operation by
the station authorized hmited time, the
Compmnission shall be so notified by the li-
censee of the station authorized limited
time After receipt of such statement
the Commission will designate for hear-
Ing the applications of both stations for
renewal of license, and pending the
hearing the schedule previously adheyed
fo shall remain in full force and eftect.

§ 3.82 Departure from schedule: ma-
tertgl violation. In all cases where a
stafion licensee is required to prepare
and flle an operating schedule, any devi-
ation or departure from such schedule,
except as hercin authoriged, shall be
congidered as a violation of a materlal
term of the license,

§ 3.83 Local standgrd time. Al ref-
ererices herein to standard time or local
standard time refer to locel standard
time as determined and fixed by the In-
terstate Commerce Commission

§ 3.84 Daylight saving time. If focal
time Is changed from standard tlme to
daylight saving time at the location of
all stations sharing time on the sama
thanne!, the hours of operation of all
such stationg on that channel shall be
understood to refer to daylipht saving
time, and not standard time, as long as
daylight saving time is observed at such
lacations. This provision shall govern
when the bime is changed by provision
of law or general observance of daylight
saving time by the various communities,
and when the time of operation of such
stations is specified in the license or is
mutually agreed upon by the Uc¢ensees:
Provided, however, That when the li-
cense specifies average tlme of sunrise
and sunset, local standard time shall be
observed. In no event shall a station
licensed for daytime only operate on reg-
ular schedule prior to local sunrise, or
shall a station licensed for greater day-
time power than nighttlme power or for
a different radiation pattern for daytime
operation than for oighttime operation
operate with the daytime power or radia-
tion pattern prior to local sunrise.

§3.85 Changes in twme; agreement
between licensees. Where the local time
is not chanpged from standard time to
daylight saving time at the locatlon of
all stations sharing time on the same
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channel, the hours of operation of such
stations sha)l be understood Lo have ref-
erence to standard time, and not day-
hight saving time, unless said licensees
mutuzlly agree upon a new schedute
which shall be effective only while day-
light saving time Is obscryved at the loca-
tion of some of these stations.

§3.86 Local standard time; license
provistons. The time of operation of
any broadcast station which does not
share time with other stations on the
same channel shall be understood to
have reference to local standard time un-
less modification of such llcense with re-
spect to hours of operation is authorized
by the Commission,

§ 3.87 Program tronsmissions prior to
tocal sunrise. (a) The provisions of
§§ 3.6, 3.8, 3.9, 3.10, 3.23, 3.79, and 8.84
shall not prevent the transmission of
prograrms between 4 a'clock a. m., local
standard time, and local sunrise, of
standard broadcast stations with their
authorized daytime facilities: Provided,
That the provisions of this sectlon shall
not extend to!

(1) Statlons repimarly sharing time
daring dayvtime hours elther under li-
censes pursuant to which time-sharing
agreements have been entered into or
licenses specilying hours of operation,
unless time-sharing agreemcents have
been reached covering such operation
prior to loeal sunrise Sections 3.74, 3 71,
and 378 shall be applicable to such
agTeements,

(2) Any Class II station cauvsing in-
teyference, as determined by the stand-
ard hroadcast Technical Standards of
this subpart, by use of its daytime facili-
ties within the 0.5 mv/m 50 percent sky-
wave contour of any Class I station
either of the United States or of any
country party to the North American
Rerional Bromdeasting Agreement, ex-
cept (1 where the Class I station is lo-
cated east of the Class I1 statlo.. in which
casc operation may hegin at local sunrise
at the Class I station; (ii) where an
agreement has been reached with the
Class 1 station to begin opergtion prlor to
local sunrige,

(3) Operation by use of its daytime
facillities of any Class II stalion on any
Class I-A channel not assigned to the
United States under the North American
Regional Broadceasting Anreement.

(1) Any station operating during such
hours recelving notice from the Com-
mission that undue interference s caused
shall refrain from such operatlon dur-
ing such hours pending further notlce
from the Commission,

(¢) Nothing contained In outstandling
instruments of authorization for such
statlons shall prohibit such operation
except as herein provided.

(d) The period 4. m, tc 6 a. m,, local
standard time, shall not he included in
determining compliance with § 3.71.

§ 3.88 Blanketing interjerence. The
licensee of each broadcest station s re-
quired to satisfy all reasonable com-
plaints of blanketing interference within
the 1 v/m coufour.

§3.88 Use of frequency and modu-
lation monitors at anxihwry transmit-
ters. (3) The following shall govern the
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installation of approved frequency and
modulation monitors at auxiliayy trans-
migters:

(1) In case the auxiliary {ransmitier
location is at a site different from that
of the main transmitter, an approved
frequency monitoyr shall be installed af
the auxiliary transmitter, except when
the frequency of the auxiliary transmit-
ter can be monitored by means of thu
frequcncy monitor at the main trans-
mitter.

(2) The provision that the frequency
monitor may be located at the site of
the main transmitter shall not relicve
the obligalion that the frequency devi-
ation of the auxiliary transmitter shal
be maintained wlthin 20 cycles.

(3) Instzllation of an approved mod-
ulation monitor at the location of the
auxiiary transmitter, when different
from that of the maln transmitter, Is
cptiongl with the licensce. However,
when it 18 necessary to operate the aux-
iliary transmutter beyond 2 calendayr
days. a modulation monitor shall be
Installed and operated at the auxiliary
transmitier. The monitor f taken
from the main fransmitter) shall be re-
installed at the main transmitter im-
medialely upon resumption of operation
of the main transmittcr.

(4) In all cases where the auxiliary
transmitier and the main transmitter
have the samc¢ location, the same fre-
quency and modulation monitor may Le
used for monitoring both transmltters,
provided they are so arranged as to be
switched readfly from one transmitter
to the othe

§3.90 [Reserved.]

$ 381 Discontinuagnce of operation.
The lleensee of each station shall notify
the Commission in Washington, D. C,
and the Engineer In Charge of the radto
district where such station is located of
permanent discontinuance of operation
at lenst two days before operation is dis-
continued. ‘T'he licensee, shall, in addi-
tion, immedgial.cly forwavd the station
license and other instruments of author-
{zation Lo the Washington, D C., office of
tnhe Commission for cancellation.

§3.92 Station and operator lcenses;
posting of. (a) The station license and
any other instrument of station author-
ization shall be posted in a conspicuous
place and in such manner that all terms
are visible, at the place the licensee con-
siders to be the principal control point
of the transmitter At all other control
points listed on the station auvthoriza-
tlon, a8 photocopy of the station license
and other instruments of station author-
ization shall be posted.

(b) Thc onginal operator license, or
FCC Form 759, of cach station operator
shall be posted at the place where he is
on duty as an operator.

§ 3.03 Operalor requirements. (a)
One or more radio operators holding a
valld mdiotelephone first-class operator
Mcense, except as provided below, shall
be in actual ¢harge of the transmitting
apparaztus angd shall be on duty either
at the transmitter locetion or remote
control point.

{h) A station which is suthorized for
non-directional operation with power of
10 kilowatts or less mayv be operated by



persons holding commercial radio op-
erator license of any class, except an
aircraft radiotelephone operator author-
1zation or a temporary limited radio-
telegraph second-class operator license,
when the equipment is so designed that
the stability of the freguency is main-
tained by the transmitter itself within
the lmits of ‘olerance specified, and
none of the operations, except those
specified In subparagraphs (1) through
(4) of this paragraph, necessary to be
performed during the course of normal
operation may cause off-frequency oper-
ation or result {n any unauthorized rad!-
ation. (A person holding any class of
radio operator license or permit who is
authorized thereunder to perform limited
operation of B standard broadcast sta-
tion may, when a Conelrad Radio Alert is
called, make adjustments necessary to
effect operation on a Conelrad author-
fzation: Provided, That the station's full-
time radiotelephone fArstclass operator
shall have previously instructed such
person in the adjustments to the trans-
mitter which are nccessary to accom-
plish Conelrad operation.) Adjust-
ments of transmitting equipment by such
operators, except when under the immoe-
diate supervision of a radictelephone
first-class operator, shall be limited to
the following:

(1) Those necessary {0 commence or
terminate transmitter emissions as a
routine matter.

(2) Those external adjustments that
may be required as a result of variations
of primary power supply.

(3) Those external adjustments which
may be necessary Lo insure modulation
within the limits required.

(4) Those adjustments necessary Lo

effect any change i{n operating power
which may be required by the station’s
instrument of authorization.
Should the transmitting apparatus be
observed to be operating in a manner
inconsistent, with the station's instru-
ment of authorization and none of the
above adjustments are effective in bring-
ing it into proper operation, a person
holding other than a radlotelephone
first-class operator license and not act-
ing under the immediate supervision
of radiotelephone first-class operator,
shall be required to terminate the sta-
tion's emissions.

(e) The Mcensee of a station which
is operated by one or more operators
holding other than a radiotelephone
first-class operator license shall have
one or more operators holding & radio-
telephone first-class operator license in
regular full-time employment at the
statlon whose primary duties shall he
to effect and Insure Lhe proper func-
tioniing of the transmitting equipment.
In the event that the licensee also oper-
ates an FM broadcast station in the same
community, a regular full-tlme radio-
telephone first-class operator or oOper-
ators employed in connection with the
standard broadcast station may conecur-
rently be employed toc satisfy the re-
quirements of § 3285 (¢) or § 3.585 (o)
Provided, That the duties of such oper-
ator or operators concerning the FM
broadenst transmitting equipment shall
in nowite interfere with the proper per-

formance of his duties with respect to
the standard broadcast transmitter.

(d) The licensed operator on duty and
in charge of a standard broadcast trans-
mitter may, at the diseretion of the
licensee, be employed for other duties or
for the operation of another radic sta-
tion or stations in accordance with the
class of operator’s license which he holds
and the rules and regulations governing
such other stations: Provided, however,
That such dutles shall In nowise inter-
fere with the proper operation of the
standard broadcast transmitter,

§3.04 Period of construction. Each
construction permit for a radlo station
in the standard broadcast service will
specify & maximum of 60 days from the
date of granting thereof as the time
within which construction of the atation
shall begin. and a maximum of six
months thereafter as the time within
which coustruction shall be completed
and with the station ready for operation,
unless otherwise determined by the Com-
mission upon proper showing in any par-
ticular case.

§395 Equipment tests. (a) During
the process of ennstruction of a standard
broadcast station the permittec, after
notifyiniz the Commission and Engineer
in Charge of the radto district in which
the station is located, may without
further authority of the Commission,
conduct equipment tests during the ex-
perimental period for the purpose of such
adjustments and megsurements s may
be necessary to assure complignce with
the terms of the construction permit, the
technical provisions of the application
therefor, the rules and regulations, and
the applicable engineering standards. In
addition, the Commission may authorize
equipment tests other than during the
experimental period if such operation is
shown to be desirable to the proper com-
pletion of construction and adjustment
of the transmitting equipment and an-
tenna systemm An informal application
for suck authority, giving full details re-
garding the need for such tests, shall be
filed with the Commission at least two
(2) days (not including Sundays and
Saturdays and legal holldays when the
offices of the Commlssion are not open)
prior to the date on which it is desired
to begin such operation.

(b) The Commission may notify the
permittee to conduct no tests or may
cancel, suspend, or change the date for
the beginning of equipment tests as and
when such actlon may appear to be in
the publie Interest, convenience. and
necesslty.

(¢) Equipmenl tests may be continued
50 long as the construction permit shall
remain valid and ghall be conducted
only during the m=xperimental period (12
midnight to locai sunrise) unless other-
wise specifically authorlzed.

id) Inspection of a station will ordi-
narily be required during the egquipment
test period and before the commence-
ment of program tests. After construc-
tlon and after adjustments and measure-
ments have been completed to show
compliance with the terms of the con-
struction permit, the technical provisions
of the apullcation therefor, the rules and
regulations and the applicable englneer-
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ing standards, the permittee should
notify the Engineer in Charge of the
radio district {n which the station Is
located that 1t is ready for inspection.
(e) The authorization for tests em-
bodled in this sectlon shall not be con-
strued as constitutlng = license to operate
but as a necessary part af constructlon.

§3968 Program tests. (a) Upon
completion of construction of g standard
broadcast station In accordance with the
terms of the construction permit, the
technical provisions of the application
therefor, and the rules and regulations
and applicable engipeering standards
snd whep an application for station
license has been filed showing the sta-
tlon to be {n satisfactory operating con-
dition, the permittee may request
authority to conduct program tests:
Provided, That such request shall be flled
with the Commission at least ten (10)
days prior to the date on which it is
desired to begin such operation and that
the Engineer in Charge of the radio dls-
irict in which the station is located is
notified. All data necessary to show
compliance with the terms and condi-
tions of the construction permit must be
fited with the license application. If the
station is using a directional antenna,
a proof of performance must also be flled
as required by § 3.33 ().

(b) Program tests shall not commence
until specific Commission auathority I8
recelved. The Commission reserves the
right to change the date of the beginning
of such tests or to suspend or revoke the
authority for program tests as and when
such action may appear to be in the pub-
lic interest, convenience, and necesslty.

(¢) Unless sooner suspended or re-
voked program test authority continues
valid during Commission consideration
of the application for license and during
this period further extenslon of the
constructior. permit Is not Trequired.
Program test authority shall be auto-
matically terminated by final determi-
nation upon the application for station
llcense.

(d) Al operation on program test au-
thority shall be in strict compliance with
the rules governing standard broadcast
stations and in strict accordance with
representations made in the application
for license pursuant to which the tests
were authorlzed.

(e) The granting of program test au-
thority shall not be construed as ap-
proval by the Commission of the appl-
cation for station Ucense.

§ 3.97 Slation inspection. The M-
censee of any radic station shall make
the statlon available for inspection by
representatives of the Commission at any
reasonable hour

OTHER OPERATING REQUIREMENTS

§3.111 Logs. The licensee or permit-
tee of each standard broadcast station
shall maintain progrsm and operating
logs and shall reguire entries to be made
as follows:

(a) In the propgram log:

(1> An entry of the time each station
{dentification snnouncement (call let-
ters and location) is made.

(2) An entry briefly describing each
program broadcast, such as “‘musio,”



“drama,” 'speech,” etc., together with
the name or tltle thereof, and the
sponsor's name, with the time of the
beginning and ending of the complete
program. If a mechanleal record is
used, the entry shall show the exact na-
ture thereof, such ns “record,” “tran-
scription,” et¢., and the time it is an-
nounced as a mechanical record. 1If a
speech Is made by a political candidate,
the name and political afillations of such
speaker shall be entered.

(3) An entry showing that each
sponsored program broadeast has been
annournced s sponsored, paid for, or
furnished by the sponsor.

(4) An entry showing, for each pro-
gram of network origin, the name of the
network orizinating the program.

(b) In the operating log:

(1) An entry of the time the station
begins to supply power to the antenna,
and the time {t stops.

(2) An entry of the time the program
begins and ends.

(3) An entry of each Interruption to
the carrier wave, its cause, and duration.

(4) An entry of the following each 30
minutes:

(1) Operating constants of last radio
stage (total plate current and plate volt-
age).

({i) Antenna current.

(lii) PFrequency monitor reading.

(6) log of experimenta) operation
during experimental period. (If regular
operation 13 maintained during this pe-
riod, the above logs shall be kept.)

(1) A log must be kent of all operation
during the experlmental period. If the
entries required above are not applicable
thereto, then the entries shall be made
80 as to fully describe the operation.

(¢) Where an antenna structure(s) is
required to be illuminated see § 17.38,
Recording of tower light inspections in
the slation record, of Part 17 of this
chapter (Construction, Marking anag
Lighting of Antenna Structures).

§3.112 Loygs; retenlion of. Logs of
standard broadcast stations shall be re-
tained by the licensee or permittee for a
period of two years: Propided, however,
That logs involving communications in-
cident to a disaster or which Include
communlcations Ineldent to or involved
in an Investigation by the Commission
and concerning which the licensee or
permittee has been notlfied, shall be re-
tained by the licensee or permittee until
he 15 specifically authorized in writing by
the Commission to destroy them: Pro-
vided, further, That logs incident to or
Involved In any claim or complaint of
which the licensee or permittee has no-
tice shall be retalned by the licensee or
permittee until such c¢laim or complalnt
has been fully satisRed or until the same
has been barred by statute Umiting the
time for the filing of suits upon such
claims.

Note: Application forms for lcensea and
other sutborizatlons require that certuin
operating and program data be supplied. It
15 suggested that these applicatlon forms be
kept In mind in ¢onnestion with mainte-
nance of station program and operating
records.

§3.113 Logs, by whom kept. Each
log shall be kept by the person or persons
competent to do $0, having actual knowl-
edge of the facts required, who shall
sign the log when starting duty and
again when going off duty, The logs
shall be made available upon request by
an authorized representative of the Com-
mission

§3114 Log formt The log shall be
kept in an orderly manner, in suitable
form, and {n such detail that the data
required for the particular class of sta-
tilon concerned are readily avallable.
Key letters or abbreviations may be used
it proper meaning or explanation I3 con-
tained elsewhere In the log.

§3.115 Correction of logs No log or
portion thereof shall be erased, obliter-
ated, or willfully destroyed within the
period of retention provided by the rules.
Any necessary correction may be made
only by the person originating the entry
who shall strike out the erroneocus pot-
tion, initlal the correction made, and in-
dicate the date of correction.

§3 116 Rough logs. Rough logs may
be transeribed into condensed form, but
in sueh case the original log or memo-
randa and all portions thereof shall be
preserved and made a part of the com-
plete log.

§ 3,117 Station idenlification. (3) A
llcensee of a standard broadeast station
shall make station identification an-
nouncement (call letters and location)
at the beginning and ending of each time
of operation and during operatlon (1)
on the hour and (2) either on the halt
hour or st the quarter hour following
the hour and at the quarter hour pre-
ceding the next hour: Provided,

(b) Such identification announcement
need not be made on the hour when to
make such announcement would inter-
rupt a single consecutive speech, play,
religious service, symphony concert, or
operatic production of longer duration
than 30 minutes. In such cases the iden-
tification announcement shall be made
at the beginning of the program, at the
first interruption of the entertainment
continuity, and at the conclusion of the
prosrTam,

(¢) Such identification announcement
need not be made on the half hour or
quarter hours when to make such an-
nouncement would interrupt a single
consecutive gpeech, play. religious serv-
ice, symphony concert, or operatic pro-
duction. In such cases an identification
announcement shall be made at the first
interruption of the entertainment conti-
nuity and at the conclusion of the pro-
gram: Prowvided, That an announcement
within 5 minutes of the times specified in
paragraph (a) (2) of this section will
satisfy the requirements of identification
announcements,

(d) In the case of variety show pro-
grams, gaseball game bhroadcasts, or sim-
{lar programs of longer duration than
30 minutes, the identification announce-
ment shall be made within § minutes of
the hour and of the times specified in
paragraph (a) (2) of this section.

te) In the cate of all other programs
the identification announcement, shall be
mpde with!in 2 minutes of the hour ang
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of the times specified in paragraph (a)
(2) of this section.

(f) In making the identification an-
nouncement the call letters shall be
given only on the channel of the station
identified thereby, except as otherwise
provided in § 3.2B7 of the Commission's
rules governing FM broadcast stations.

§ 3.118 Mechanical records. (a) Each
program broadcast which consists In
whole or in part of one or more me-
chanical rteproductions shall be an-
nounced in the manner and to the extent
set out in this section.

f1) BEach such program of longer
duration than 30 minutes, congisting in
whole or in part of one or more mechan-
fca) reproductions, shall be identlfied by
appropriate announc¢ement at the begin-
ning of the program, at each 30-min-
ute interval and at the conclusion of the
program: Provided, however, That the
identifying announcement at each S0-
minute interval is not required In case of
a mechanical reproduction consisting of
a continuous uninterrupted speech, play,
religlous service, symphony concert, or
operatic production of longer than 30
minutes,

(2) Each such program of a longer
duration than 5 minutes and not in ex-
cess of 30 minutes, consisting in whole
or in part of one or more mechanical re-
productions, shall be {dentifled by ap
appropriate announcement at the hegin-
ning and end of the program.

(3) Each such program of 5 mlnutes
or less, consisting In whaole or in part of
mechanical reproductions, shall be iden-
tified by appropriate announcement im-
medintely preceding the use thereof:
Provided, however, That each such pro-
gram of one minute or less need not be
announced as such.

(4) In case a mechanical reproduction
is used for background music, sound ef-
fects, station {identiflcation, program
identiflcation (theme music of short
duration) or identification of the spon-
sorship of the program proper. no
announcement of the mechanical repro-
duction is required.

(5) The exact form of identifying an-
nouncement is not prescribed, but the
Janguage shall be clear and ipn terms
commonly used and understood. A li-
censee shall not attempt affirmatively to
create the Impression that any program
being broadcast by mechanical repro-
duction consists of live talent.

(8) During the annual periods In
which daylight saving time will be effec-
tive the requirements of this section are
wajved with respect to network pro-
grams, transcribed and rebroadeast one
hour later because of the time differen-
tial resulting from the adoption of day-
light saving time in some areas, this
walver being applicable whether the ofi-
the-line recording is made by the net-
work itself at one of its key stations or
by an indlvidual station, but only when
the off-the-line recording is for broad-
cast one hour later by those stations
which operate on standard time. Fur-
thermore, each station which broadeasts
network programs one hour later in ac-
cordance with this waiver shall make an
appropriate announcement at least once
each day betwcen the hours of 10 a. m.



and 10 p. m, statin; that some or afl of
the network programs which are broad-
cast by that station are delayed broad-
casts by means of transcription, and
indicating whether the wranscriptions
have been made by Lhe network ur the
indtvidual station A network organi-
zation or indivigual station taking ad-
vantage of this waiver should so advise
the Commission

$3.119 Sponsored programs, an-
nouncement of. (a) In the case of each
program for the broadcasting of which
money, services, or other valuable con-
sideration is either directly or indirectly
pald or promised to, or charged or rc-
celved by, any radio broadcast station,
the station broadcasting such program
shall make, or cause to be made, an ap-
propriate announcement that the pro-
gram is sponsored. paid for, or furnished,
either in whole or in part

() In the case of any political pro-
gram or gny program involving the dis-
cussion of public controversial issues (or
which any records, transcriptions, tal-
cnt, scripts, or other material or services
of any kind are furnished, either directly
or indirectly, to a statlon as an induce-
ment to the broedeasting of such pro-
gram, an announcement shall be made
both at the beglnning and conclusion of
such program on which such materal or
services are used that such records,
transcriptions, talent, scripts, or other
materia} or services have been furnished
to such station in connection with the
broadcasting of such program: Provided,
however, That only one such announce-
ment need be made in the case of any
such program of § minutes’ duration or
less, whieh announcement may be made
elther at the beginning or the conclusion
of the program.

(¢) The announcement reguired by
this section shall fully and fairly disclose
the truc identity of the person or persons
by whom or {n whose behalf such pay-
ment i8 made or promised, or from whom
or In whose behalf such services or other
valuable consideration is received, or by
whom the material or servlces referrci
to in paragraph (o) of this sectlon are
furnished. Where an agent or other
person contraets or otherwise makes ar-
rangements with a station on behalf of
another, and sueh fact is known to the
station, the announcement shall disclose
the identity of the person or persons in
whose btehalf such agent i3 acting in-
stead of the name nf such agent.

(@) In the case of any program, other
than a program advertising commercia)
products or services, which is sponsored,
paid for or furnished, either in whole or
in part, or for which material or services
referred to in paragraph (b) of this sec-
tion are furmished, by a corporation,
committee, assoclation or other unincor-
porated group, the announcement re-
quired by this section shall disclose the
namg of such corporation, committee,
assoclation or other unlncorporated
group. In each such case the statlon
shall require that a list of the chief ex-
ecutive officers or members of the execu-
tive commlttee or of the board of
directors of the corporation, committee,
association or other unincorporated
group shall be made available for public

inspection at one of the radio stations
carrying the program,

(e) In the case of programs advertis-
ing commercial products or services, an
announcement stating the sponsor's cor-
porate or trade name or the name of the
sponsor’s product, shall be deemed suffi-
cient for the purposes of this sectlon and
only one such announcement need be
made at any time during the course of
the program.

§ 3.120 Broadcasts by coandidates for
public office—(2) Definitions. A “legally
qualifijed candidate™ means any person
who has publicly announced that he is
a candidate for norination by a conven -
tion of a politica) party or for nomina-
tion or elecfion in a primary, special, or
generagl election, municipal, county,
State or nzational, and who meets the
qualifications preseribed by the applica-
ble laws to hold the office for which he
is 2 candidatc, so that he may bte voted
for by the electorate directly or by means
of delegates or electors, and who.

(1) Has gualified for a place on the
ballot or

(2) Iselizible under the applicable law
to he voted for by sticker, by writing {n
his name on the ballot, or other method,
and (1) has been duly nominated by a
political party which is commonly known
and regarded as such, or (if) makes a
substantial showing that he is a bona fide
candidate for nomination or office, as the
case may be.

(b) Gemneral requirements. No siafion
licensee {s reqguired to permit the use of
its facilities by any legally qualified can-
didate for public office, but if any licensee
shall permit any such candidate to use
its facilities, it shall afford equal oppor-
tunities to all other such candidates for
that office to use such facilities: Pro-
vided, That such licensee ghall have no
power of censorship over thc material
broadcast by any such candidate.

(¢) Rales and opractices. (1) The
rates, if any. ¢charged all such candidates
for the same office shall be uniform and
shall not be rebated by any means direct
or indirect. A candidate shall, in each
case, be charged no more than the rate
the station would charge if the candidate
were a commercial advertiser whose ad-
vertising was directed to promotinyg its
business within the same atea as that en-
compassed by the particular office for
which such person s a candidate. All
discount privileges otherwise offered by
a station to commercial advertisers shall
be available upon equal terms to all can-
didates for public office.

(2) In making time available to can-
didates for public office no licensee shall
make any discrimination between candi-
dates in charges, practices, regulations,
facilities, or services for or in connection
with the service rendered pursuant to
this part, or make or glve any preference
to any candidate for public office or sub-
ject any such candidate to any preju-
dice or disadvantage; nor shall any
licensee make any contreet or othcr
agreement which shall have the effect of
permitting any legally qualified candi-
date for any public office Lo broadcast Lo
the exclusion of other legally qualified
candidates for the same public office.
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(d) Records; inspection. Every licen-
see shall keep and permit public inspec-
tion of a complete record of all requests
for broadcast time made by or on behsalf
of candidates for public office, together
with an appropriate notation showing
the disposition made by the licensee of
such requests, and the charges made, if
any, if request is granted. Such records
shall be retained for a period of two
years.

§ 3121 Redroadcast. (a) The term
“rebroadcast” means 1eception by radio
of the program of a radio station, and
the simultaneous or subsequent retrans-
missfon of such propram by a broadeast
station.

NoTE 1: As wsed In §3.121, program in-
cludas any complete program or part there-
of, or any slgnals if other than A-3 cmission

Note 2. In case a program is transmitted
from Lts point of origin to a broadcast siation
entirsly by telephone facllirtes in which a
section Of suen transmission is by radie, the
broadcastuing of this program Is not consid-
ered 2 reproadcast.

(9) The licensee of a standard broad-
cast station may, without further au-
thority of the Commission. rebroadcast
the program of 2 United States standard
or PM broadcast station, provided the
Commission is notified of the call letters
of each statlon rebroadcast and the li-
censee certifies that express authority
has been recelved from the licensee of
the station originating the program.

NoTE, The notlce and certification of con-
sent sboll be given within 3 days of any single
rebroadcast. but In c¢ase of the regular prac-
tice of rebroadeasting certain programs of o
standard broadcast station several times dur-
ing a license period, notlee and certiGeatlon
of congent shall be given for the ensuing
license period with the application for re-
newal of Micense, or at the beginning of such
rebroadecast practice if begun during a li-
cense period.

(¢) (1) The lcensee of the standard
broadcast station located within a state
or the District of Columbia, may, with-
out further authority of the Commission
rebroadcast on & noncommercial basis
a noncommercial program of a United
States international broadcast station.

(2) The licensee of a standard broad-
cast station located Ln any territory or
fnsular posseéssion of the United States
may, without further authority of the
Commission, reiroadcast any program of
a United States international broadcast
station.

(3) In the case of any rebroadcast un-
der the provisions of this paragraph, the
Commlssion shall be notified of the call
letters of each station whose programs
are rebroadcast and the licensee shall
certify that express suthority has been
received from the lcensee of the station
originating the program.

(d) No licensee of a standard broad-
cast station shall rebroadcast the pro-
gram of any other class of United States
radio station without written authority
having first been obtajned from the Com-
mission upon application accompanied by
written consent or certification of con-
sent of the licensee of the statlon origi-
nating the program.

NoTtr 1: The broadeasting of u program re-
layed by a remote pick-up broadcast statlon



(§ 4.401 of tbis chapter) (s not consldered a
rebrondcast.

NoTe 2- Iuformal application may be em-
played.

Note 3: By Order No. 82, datad snd cifective
June 24, 1941, untll further order of the Com-
misslon, § 3.121 (d) s suspended only insofar
25 it requirez prior written authority of the
Commlssion for the rebroadeasting ol pro-
grams originnted for thet expreas purpose by
Unlted B8tates Goverument radlo stations.

(e) In case of a program rebroadeast
by several standard broadcast stations,
such as a chain rebroadecast, the person
legally responsible for distributing the
program or the network facllities may
obtain the necessary authorigation for
the entire rebroadcast both from the
Commission and from the person or li-
censee of the station originating the
program.

(f) Attention is directed ro section 325
(1) of the Communications Act of 1934,
which reads as follows:

No person sbail be permitted to locate, use,
or maintain a radio hroadcast studlo or otber
place or spparatus from which or whereby
sound waves are canverted Into electrical en-
ergy, or mechanical or physical reproduction
of sound waves produced, and csused to be
transmitted or dellvered to & radlo station In
4 forelgn country for the purpose of being
broadcast from eny radlo statlon there, hav-
ing a powcr output af rufficient intensity,
and/or being so located geographlically that
1i8 emisalons may be received conatstently in
the United States, without first cbiaining 2
permit from the Commission upon proper
application therefor. (See § 1327 of this
chapter.)

§3.122 Lotteries. (a) An applica-
tion for construction permit, license,
renewal of license, or any oiher suthori-
zation for the operation of a broadcast
station, will not be granted where the
applicant proposes to follow or continue
to follow a policy or practice of broad-
casting or permitting ‘“the broadcasting
of, any advertisemnent of or information
concerning any lottery, gift enterprise,
or similar scheme, offering prizes de-
pendent In whole or in part upon lot or
chance, ar any list of the prizes drawn or
awarded by means of any such lottery,
gift enterprise, ar scheme, whether sald
list contains any part or all of such
priges.” (See 18 U. S. C. 1304.)

(b) The determination whether a par-
ticular program comes within the provi-
slons of paragraph (a) of this section
depends on the tacts of each case. Fow-
ever, the Commission will in any event
consider that a program comes within
the praovisions of paragraph (2) of this
section if in connectlon with such pro-
gram a prize consisting of money or thing
of value is awarded to any person whose
selection is dependent in whole or in part
upon lot or chance, if as a condition of
winniny; or competing [or such prize,
such winner or winners are required to
furnish any money or thing of value or
are required to have In their possession
any product sold, manufactured, fur-
nished or distributed by a sponsor of a
program broadcast on the station in
question.

LICENSIRG POLICIES

§ 3.131 Exclusive affiliation of station.
No license shall be granted to a standard
broadcast station having any contract,

arrangement, or understanding, express
or implied, with a network organization
under which the station is prevented or
hindered from, or penalized for, broad-
casting the programs of any other net-
work organization. (The term “network
organization' as used herein includes na-
tional and regional nctwork organiza-
tions. See ch VII, J, of Report on Chain
Broadeasting.)

§3.132 Territorial exclustvity. No U-
cense shall be granted to a standard
broadcast station having any contract,
arrangement, or understanding, express
or implied, with a network organization
which prevents or hinders another sta-
tlon serving substantially the same area
from broadecasting the network's pro-
grams not taken hy the former station,
or which prevents or hinders another
station serving a substantially different
area from broadcasting any program of
the network organizatlon. 7This section
shall not be construed to prohibit any
contract, arrangement, or understanding
between e siation and a network orgam-
zation pursuant to which the station is
granted the first call in its primary sery-
fce area upon the programs of the net-
work organization.

§ 3.133 Term of affiliation. No license
chall be granteqg to a standard broadcast
station bhaving any contract, arrange-
ment, or understanding, express or {m-
plied, with a network organization which
provides, by original term, provisions for
renewal, or otherwise for the afiiliation
of the station with the network organiza-
tion for a period longer than 2 years:
Provided, That a contract, arrangement,
or understanding for a period up to 2
years, may be entered into within six
months prior to the commencement of
such period.

§ 3.134 Optlion time. No license shall
be granted to a standard broadcast sta-
tion which options for network pro-
grams any time subject to call on less
than 56 days’ notice, or more time than
2 jotal of 3 hours within each of four
segments of the broadcast day, as herein
described. The broadcast day is divided
into four segments, as follows. 8 a. m. to
lpm.;1lp.mtofp m; 6p m to 1l
p.m.; 11 p.m to &8 a. m. (These seg-
ments arc to be determined for each sta-
tion in terms of loca) time at the location
of the station but may remain constant
throughout the year regardless of shifts
from standard to daylight saving time or
vice versa.) Such opilon may not be
excluslve as against other network
organizetions and may not prevent or
hinder the station from optioning or
selling any or all of the time covered by
the option, or other time, to other net-
work organizations.

NoTE L. As used in thls sectlan, an option (s
any controct, arrangement, or vaderstandlng,
express or impMed, between n station and a
network organiegation whleh pravenis or
hinders the atation from scheduling pro-
grans before the network agress to utilize the
time during which such programs gre
scheduled, or wnich requires the station to
clear time already schedulsd when the net-
work grganlgation seeks to utilige Lhe time,

Nore 2. All Llme optlona permitted under
this section must be {or spectfied clock howurs,
expressed (n terms of Any time system set
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forth in the ¢ontract agreed upon by the
station and network organization, Bhifts
from daylight saving to standard time or
vice versa may ar may not shilt the spectfied
houre correspondingly ns agreed by the sta-
tion and network organization,

% 3.135 Right toreject programs No
license shall be iranted to a standard
broadcast station having any contract,
arrangement, or understanding, express
or implied, with 4 network organization
which (a) with respect to programs of-
fered pursvant to an afflliation contract,
prevents or hinders the station from re-
jectlng or refusing network programs
which the station reasonably believes to
he unsatisfactory or unsuitable; or which
(b) with respect t» network programs so
offered or already contracted for, pre-
vents the station from rejecting or
refusing any program which, in its opin-
ion, 13 contrary to the public interest, or
from substituting a program of out-
standing local or national iImportance.

§ 3138 Nelwork ownership of sta-
tions. No licensc shall be granied to a
network organization, or to any person
directly or indirectly controlted by or un-
der common control with a network or-
ganlzation, for more than one standard
broadcast station where one of the sta-
tions covers substantlally the service
area of the other station, or for any
standard broadcast station in any local-
ity where the existing standard broad-
cast stations are so few or of such un-
equal desirabllity (In terms of coverage,
power, frequerncy, or other related mat-
ters) that competition would he subh-
stantially restrained by such licensing.
(The word “contro)” as used herein ls
not limited to full control but includes
such a measure of control as would sub-
stantially affect the availability of the
station to other networks.)

WNore: Bffective dato of this aection with
reapect to any statton may be extended from
time to time in grder to permir the orderly
disposition of properties, and It shnll be
suspended Indefinitely with respect Lo
reglonal network arganlzations

§ 3.137 Dual network operation No
license shall be {ssued to a standard
broadcast station affiliated with a net-
work organization which maintains
more than one network: Provided, That
this section shall not be applicable if
such netwotrks are not operaied simul-
taneously, or if there is no substantial
overlap In the territory served by the
group of stations comprising each such
network.

§3.138 Control by nelworks of sta-
tion rates. No license shall be granted
to a standard broadcast station having
any contract, arrangement, or under-
standing, express or implied, with a net-
work organization under which the sta-
tion Is prevented or hindered from, or
penalized for, fixing or altering its rates
for the sale of broadcast time for cther
than the network's programs.

$3.139 Special rules relating to con-
tracts providing for reservation of time
upon sale of a station. (a) No license,
reriewal of license, assignment of license,
or transfer of control of 2 corporate li-
censee shall be granted or authorized to
a standard broadcast station which has



a contract, arrangement or understand-
{ng, express or Implied, pursuant to
which, as consideration or partial con-
sideration for the assignment of license
or transfer of control, the assignor of a
station license or the transferor of s8%ock,
where transfer of a corporate Ucensee is
{nvolved. or the nominee 0f Such as-
stgnor or transferor retains any right of
reversion of the license or any right to
the reassignment of the license in the
future, or reserves the right to use the
facilities of the statlon for any period
whatsgoever.

(b) In the case of assignment of ll-
cenge or transfer of control of a corpo-
rate licensee approved by the Commmis-
slon before the effective date of this sec-
tion, February 15, 1949, involving a
contract, arrangement or understanding
of the type covered by paragraph (a)
of this section and the existence anad
terms of which were fully disclosed to
the Commission at the time of execu-
tlon, the Commission wil give considera-
tion to the issuance of a license despite
the existence of such contract, arrange-
ment Or understanding, if the parties
thereto modify such contract within 6
months from the effective date of this
section. 8uch modifications will he
considered on the facts of each case but
no such modification will be approved
unless the modified contract contains at
least the following provisions:

(1) A maximum limitation of the time
subject to reservation so that no more
than 12 hours per week shall be subject
to reservation, of which no more than 4
hours shall be on any given day.

(2) A clause providing that the Ni-
censee reserves the right to reject or re-
fuse programs which he reasonably
believes to be unsatisfactory or unsuit-
able or for which, in his opinion, & pro-
gram of outstanding local or national
importance should be substituted, but
provision may be made for the substitu-
tion of other radio time for programs
sorejected or for the payment at the sta-
tign card rate for the time made unavail-
able.

(3) A prohibition against the resale or
reasslgnment of any of the broadcast
time reserved by such modified contract.

(4) An express negation of any right
with respect to reversion or reassignment
of llcense.

(6) An express provision setting forth
a deflnite expiration date of the contract,
arrangement or understanding. Such
expiration date shall not extend beyond
February 15, 1964 and shall in no event
extend beyond the expiration date origi-
nally provided for in any such contract,
agreement or understanding, In the event
that such expiration date is a date prior
to February 16. 1964,

(8) An express provision giving to the
licensee the right to terminate the con-
tract, arrangement or understanding for
substantial cause, including, but not
limited to, the assignment of license or
the transfer of control of a corporate
licensee. consistent disagreement over
programs between the parties, or the ae-
quisition of a network affiliation by the
licensee, upon the payment of a lump
sum or periodic payments, and providing
that the amount {nitially fixed shall

thereafter decrease as the amount of
time reserved is decreased by perform-
ance of the contract. Any such payment
should not be so unduly large as to con-
stitute in practice an effective deterrent
to the llcensee exercising the right of
termination. In determining whether
the amount is unduly large. the Commis-
slon will consider the amount by which
conslderation in return for the transfer
of the station was decrensed by veason of
the reservation of time or the present
value of the radio time still reserved and
unused as of the date of the exercise of
the right of termination.

DATA AND MEASUREMENTS

§ 3.150 Data required with applica-
tions for directionel antenng systems
(a) The following engineering data shall
be submitted with the application for au-
thority to install a directional antenna:

(1) Complete description of the pro-
posed system showing:.

(1) Number of elements,

(i) Type of each element (. e., guyed
or self-supporting, uniform cross section
or tapered (specifying base width),
grounded or insulated, etc.),

(1ii) Complete engineering detajls of
top loading or sectionalizing, if any,

(iv) Height of vertical lead of each
element in feet (height above base insu-
lator or base, if grounded),

(v) Overall height in feet of each ele-
ment ahove ground,

(vi) Details funcluding sketches of
ground system for each element (length
and number of radials, dimensions of
ground screen, if used, and depth buried)
and outlines of property,

(vit) Ratio of flelds from clements
(identifying elements).

(2) Calculated horizontal (ground)
plane field intensity patterns for each
mode of operation plotted to the largest
scale possible on standard letter-size
polar coordinate paper (main engraving
approximately 7/ x 10°’) using only
scale divisjons and subdivisions having
values of 1, 2, 2.5, or b times 10" ang
showing .

(I) Inverse field intensity at § mile and
effective ficld intensity (RMS) .

(i) Direction true wporth shall be
shown at zero azimuth

(iil) Direction and distance to each
existing station with which interference
may be involved. (All directions shall be
determined by accurate calculation or
from Lambert Conformel Coniec Projec-
tion Map such as United States Coast and
Geodetic Survey Map, No. 30602, or map
of equal aecuracy, and all distances shall
be determined by accurate calculation or
from United States Albers Eqgual Area
Projection Map scale 1/2,500,000 or map
of equal accuracy. These may be ob-
tained from the United States Coast and
Geodetic Survey and the United States
Departmént of Interior, Geological
Survey.)

(tv) Onentation of array with respect
to true north ang time phasing of fields
from elenieots (specifying degrees lead-
mg 41 or lagging (—)) and space
phasing of elements (identifylng ele-
ments). (Spacc phasing should be
given in feet as well as in degrees.)

tv) The location of all the minima in
the pattern
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(3) Calculated field intensity vs. agi-
muth patterns for every 5 degrees of
elevation through 60 degrees in those
instances where radiation at angles
above the horizontal plane is a pertinent
factor in station allocation. These pat-
teyns may be plotted in polar or rectan-
pular coordinates but shall be submitted
one to a page. Minor lobe and nul) de-
tail oceurring between the 6 degree
intervals need not be submitted.

(4) Data used in computing the pat-
terns in subparagraphs (2) and (3) of
this paragraph including:

(1) Formula useg for calculating the
horizontal patterns, sample calculations.
(Derivation of formula if other than
standard is used.)

(1i) All assumptions made and basis
therefor, including electrical height,
current distribution and effictency of
each element, and ground conductivity.

(iii) Complete tabulation of final cal-
culated data used in plotting patierns,
including data for determination of RMS
value of pattern.

(5) Values of field intensity less than
10 percent of the effective field intensity
of the patterns in subparagraphs (2)
and (3) of this paragraph shown on an
enlarged scale.

(6) In the event actual inverse dis-
tance field intensities expected to be
determined in practice ‘'that {is, the
values determined from gctual measure-
ments, particularly in sharp nulls) are
different from the calculated values in
subparagraphs (2) and (3) of thls para-
graph, the maximum expected operating
values (MEOV) as well as the calculated
values shall be shown on both the full
patterns and the enlarped sections.

(7) Any additional information re-
aquired by the application form.

§ 3.151 Field intensity measurements
to establish performance of directional
antenngs. (a) In addition to the in-
formation required by the license appli-
cation form, the following showing must
be submitted to indicate that the pattern
obtained for each mode of directional
operation is essentially the same as that
predicted by the apphication and re-
guired by terms of the authorization
and that any spccific requirements set
out are fully met:

(1) Horizonta)l field intensity pat-
tern(s) showing the inverse field inien-
sity at 1 mile and cflective field intensity
(RMS) as determined from field inten-
sity measurements taken and analyzed
in accordance with § 3.186 in at least
the following directions:

(i) Those specified in the instrument
of autherization.

(1) In major lobes. Generally at
least three radials are necessary to es-
tablish a major lobe: however, additional
radials may be required.

Gif) Along sufficlent number of other
radials to establish the effectlve field.
In the case of a relatively simple direc-
tional antenng pattern, approximately
flve radials in addition to those in sub-
divisions (1) and i) of this subpara-
graph are sufficient. However, when
morce complicated patterns are involved,
that is, patterns having several or sharp
lobes or nulls, meassurements shall be
taken along as many radials as may be



necessary, to definitely establish the
pattern(s).

(2) Pattern(s) plotted with direction
true north as zero azimuth and showing
the orientation of array with respeet Lo
true north, time and space phasing of
elements, and both calculated and meas-
ured parameters. (Specify degrees lead-
ing (4] orlagging (—1 ang space phas-
ing in feet as well as in degrees.)

(3) Pattern(s) plotted to the largest
scale possible on standard letter-size
polar coordingie paper (main engraving
approximately 7°* x 10’’) using divisions
and subdivisions having values ol 1, 2,
2.5, or 5 times 10" (no other values
shall be used) All values of field In-
tensity less than 10 percent of the RMS
field intensity of the pattern shown on
an enlarged scale.

(4) Complete tabulation of all data
used in plotting the above pattern(s).

(5) The 25 and 5 mv/m field intensity
contours and the nighttime interlerence-
free contour, when the pattern is for
nighttimc operation, as well as any other
contours specified by the instrument of
guthorization, plotted on & map which
has the largest practicat scale. These
contours necd not. be shown for distances
preater than 20 miles from the antennsa
except that the fleld i{ntensity contours
on the far side of the husiness and resi-
dentia) areas of the city in which the
main studio 1s located shall be shown.
When the station is limited by interfer-
ence within the 5 mv/m contour the
latter contour need oot he shown. In the
event the 5 mv/m contour includes and
extends beyond the city angd beyond 20
miles, the highest g8ignal intensity con-
tour that entively includes the city may
ke plotted 1n lieu of the 5 mv/m contour
In the event that the 5 mv/m contour
does not include the city, the contour of
highest signal intensity encompassing
the city shall be plotted in addition to
the 5 mv/m contour.

(6) The actual field intensity mess-
ured at each monitoring point estab-
lished in the various directions for which
a limiting fiel@d was specified In the
instrument of authorization tozether
with accurate and detailed descrmption
of each monitorin;: point together with
ordinary snapshots, clear and shirp,
taken with the field intensity meter in
its measuring position ang with the cam-
era 50 lacated that its field of view takes
fn as many pertinent landmarks as pos-
sible. In addition, the directions for
proceeding to each monitoring point to-
gether with a rough sketch or map upon
which has been indicated the most ac-
cessible approaches to the monitoring
points should be submitted.

§ 3.152 Field intensity measurements
in support of applications or evidence
at hearings. In Lhe delcrmination of
interference, groundwave ficld inten-
g8ity measurements will take precedence
over theoretical values, providcd such
measurements are properly taken and
presented, When measurements of
groundwave signal intensity arc pre-
sented, they shall be sufficiently com-
plete im accordance with §3.186 to
determine the field intensity at 1! mile
in the pertinent directions for that
station

Notr' The antenna réglstance meensure-
ments regulrea by § 3.188 need not be Laken
or submitted.

STANDARD BROADCAST TECHNICAL STANDARDS

§ 3.181 Introduction. (a) There are
presented herein the Technical Stand-
ards gwing interpretations and further
considerations concerning the rules and
rcgulations of the Federal Communi-
cations Commission governing standard
broadcast stations. While rules and
regulations form the basis of good engi-
neering practice, these standards may go
beyond the rules and regulations and set
up enginecering piinciples for considera-
tion of various =2llocation problems.
These standards have been approved by
the Commission and thus are considered
as reflecting the opinion of the Commis-
sion in all matters involved.

‘b) The Technical 8Standards sel
forth herein are those deemed necessary
for the construction and operation of
standard broadcast stations to meet the
requirements of technical regulations
and for operation in publi¢ interest along
technical lines not specifically enunci-
ated In the regulations. These stand-
ards are based on the best engineering
data avallable from evidence supplied in
formal and informal hearings and exten-
sive surveys conducted in the field by the
Commission’s personnel. Numerous in-
formal conferences have been held with
radio engineers. manufacturers of radio
cquipment and others for the guldance
of the Commission in the formulation of
Lhese standards.

(¢c) These standards atre complete in
themselves and supersede any previous
announcements or policies which may
have becn enunciated by the Commis-
slon on engineering matters concerning
standard broadcast stations.

(@) While these standards provide for
flexibility and set forth the conditions
under which they are applicable, it is
not expected that material deviation
therefrom as to fundamental principles
will be recognized unless full information
is submitted as to the reasonableness of
such departure and the need therefor.

(e) These standards will necessarily
change as progress is made 1n the art,
and accordingly it will be necessary to
make revisions from time to time, The
Commission will accumulate and analyze
engineering data available as to the
progress of the art so that its standards
may be kept current with the develop-
ments.

$3.182 Engineering standards of al-
location. (a) Sections 3.21 to 3.34. in-
clusive, govern allocation of facilities in
the standard broadcast band of 535 to
1605 ke, Section 3.2) establishes three
classes of channels in this band, namely,
clear channels for the use of high-
powered stations, regional ¢hannels for
the use of medivm-powered stations, and
local channels for the use of low-pow-
ered stations. The classes and power of
standard broadeast stations which wil
be mrssigned to the various channels are
set forth in § 3.22. The classification of
the standard broadcast stations are as
follows,

(1) Class I stations are dominant sta-
tions operating on clear channels with
powers of not less than 10 or more than
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50 kw. These stations are designed to
render primary and secondary service
over an extended ares and at relalively
lonz distances, hence have thelr primary
service areas free from objectionable
interference from other stations om the
same and adjacent channels and sec-
ondary service areas free from objec-
tionable interference frorn stations on
the same channels. (The secondary
service area of a Class I station is not
protected from adjacent channel inter-
ference. However, if it is desired to
make z determination of the area in
which adjacent channel groundwave in-
terference (10 kc removed) to skywave
service exists, it may be considered as
the area where the ratio of the desired
50% skywave of the Class I station to
the undesived groundwave of g station
10 kc removed Is 1 to 4.) From an en-
gineering point of view, Class I stations
may be divided into two groups and,
hereafter, for the purpose of conven-
fence, the two groups of Class I stations
will be termed Class I-A or I-B in ac-
corgance with the assignment to chan-
nels allocated by § 3.256 (a) or (b).

() The Class T stations in group T-A
are those assigned to the channels allo-
cated by § 325 (a), on which duplicate
nighttime operation 18 not permitted,
that is, no other station is permitled to
operate on & channel with a Class I sta-
Lion of this group within the limits of the
United States (the Class II stations as-
signed the channels operate limited time
or daylime only), and during daytime
the Class I station is protected to the
100 uv/m ground wave contour. Pro-
tection is given this class of sta*ion to
the 500 uv/m ground wave contour from
adjacent channel stations for both day
and nighttime operatlons. The power
of each such Class I station shall not be
less than 50 kw.

(i) The Class I stations in group I-B
arc those assigned to the channels allo-
cated by i 3.25 (b), on which duplicate
operation is permitied, that is, other
Class I or Class II stations operating
unlimited time may be assigned to such
channels. During nighttime hours of
opetration a Class I station of this group
ts protected to the 500 uv/m 50 percent
sky wave contour and during daytime
hours of operation to the 100 uv’/m
groungd wave contour from stations on
the same channel. Protection (s given
to the 500 uv/m groundwave contour
from stations on adjacent channels for
poth day and nighttime operation. The
operating powers of Class I stations on
these freguencies shall he not less than
10 kw nor more than 50 kw,

(2) Class 11 stations are secondary
stations which operate on clear ¢hannels
with powers not less than 0.25 kw. or
more than 50 kw. These stations are
requjred to use a directional antenna or
other means to avold causing interfer-
ence within the normally protected serv-
ice areas of Class I stations or other
Class II stations. These stations nor-
mally render primary service only, the
area of which depends on the geograph-
ical location, power, and frequency.
This may be relatively large but !s lim-
ited by and subgject to such fnterference
as may be received from Class I stations.
However, it is recommended that Class



II stations be so located that the inter-
fercnce received from othcor stations
will not limit the service area to greater
than the 2500 uv/m ground wave ¢on-
tour nighttime and 500 uwv/m |round-
wave contour daytime, which are the
values for the mutual protection of this
class of stations with othcer stations of
the same class.

(3) Class IIT statlons operafe on re-
glonal channels and normally render
primary service to the larger cities ang
the rural arca contiguous thereto, and
are subdivided {nto two classes:

(i) Class ITI-A stations which oper-
ate with powers not less than 1 kw or
more than 5 kw are normally protected
to the 2500 uv/m groundwsave contour
nighttime and the 6500 uv/m groundwave
contour daytime.

1) Class III-B stations which operate
with powers not less than 0.5 kw, or more
than 1 kw nighttime and 5 kw daytime
are normally protected to the 4000 uv/m
groundwave contour nighttime angd 500
uv,/m groundwave contour daytime

14) Class IV stations operate on local
channels normally rendering primary
service only to a city or town and the
surburban and rural arcas contiguous
thereto with powers not less than 0.1 kw
or more than 0.25 kw. The stattons
are normally protected to 500 uv/m
groundwave contour daytime. On local
channels the separation required for the
daytime protection shall also determine
the nighttlme separation. The actual
nighttime llmitation will be calculated.

Norte: The following approximate method
may be used. [t Is based on the assumption
of 023 wavelength antenna helght and 88
my;m at ooe inlle eflective fHeld for 280
watts power, using the 10%% skywave field
{ntensity curve of Figure 2 of § 3.180. Zones
defined by circles of various radil specified
below are drawn about the desired station
and the Inierfering 10% skywave signal from
each statfon in R given gone 15 conasidered to
be the value tabulated below. The eifectlve
interfering 10% skXywave signal is taken to
De the RSS value of al) signuels orlginating
within these zones. (Btationa beyond 500
miles are not consldered.)

10 pereent

Lone Inner Outer [skywure
. radius 1adlus signg)
(mv/ro)

£ae &0 0,10

&0 80 2

80 10D 4

00 240 18

250 3350 M4

350 450 12

450 500 n

Where the power of the interfering statlon
Is not 260 watts, the 10% skywave algnal
should be adjusted by the square root of the
ratlo of the power o 260 watts.

(b) The class of any station is deter-
mined by the channel assignment, the
power, and the ficld {ntensity contour to
which it renders service free of inter-
ference from other stations as deter-
mined by these standards. No station
will be permitted to change to a class
normally protected to a contour of less
intensity than the contour to which the
station actually renders interference-free
service. Any Station of a class normally
protected to a contour of less intensity
than that to which the station actually
renders interference-free service, will be

automatically reclassified according to
the class niormally protected, the mini-
mum consistent with its power and
channel gssignment. Likewise, any sta-
tion to which the interference is reduced
so thal service is rendered to a contour
normally protected for a higher class will
be automatlcally changed to that class
if consistent with its power and chan-
nel assignment.

() Wuen it is shown that primary
service is rendered by any station, be-
yond the normally protected contour,
and when primary service to approxi-
mately 90 percent of the population
(population served with adeguate sig-
nal) of the area be{ween the normally
protected contour and the contour to
which such station actually serves, Is not
supplied by any other station or stations
carrying the same general program sery-
ice, the contour to which protection may
be afforded in such cases will be deter-
mined from the individual merits ol the
cage under consideration.

(d> When 2 station is already limited
by inferference from other stations to a
contour of higher value than that nor-
mally prolecied for its class, this contour
shall be the established standard for
such station with respect to interference
from all other stations.

(e) The several classes of broadcast
stations have {n general three service
areas; namely, primary, secondary, and
intermittent service areas. (See §3.11
for the definitlons of primary, secondary,
and intermittent service areas.) Class I
stations render service to all three service
areas. Class II stations render service
to a primary area but the secondary and
Intermittent service areas may bc mate-
rially limited or destroyed due to inter-
ference from other stations depending
on the station assignments involved.
Class TII and IV stations usually have
only primary service areas as interfer-
ence from other stations generally pre-
vents any secondary service and may
limit the intermiftent service area.
However, complete intermittent service
may be obtalned {p meny cases depend-
ing on the station assignments invelved.

(f) The signals necessary to render
primary service to different types of serv-
ice areas are as follows:

Fleld {ntensity
Area: groundwave '
City business or fac-
tOry HBresB._ ...
City resldent{al arens.
Rural—al] ureas dur-
Ing winter or north-
ern  areas Juring
SUMMEr ¢ e e e emae
Rural—southern aress
during summer_... 0.25 to 1.0 mv/m
'Bee §8.184 for curves showlng dis-
tance Lo various ground wave fleld Intensity
contours for different frequency and ground
conductivities and § 3.183
All these values are based on an ab-
sence of objectionable fading, either in
changing Intensity or selective fading,
the usual noise level In the areas, and
an absence of Umiting interference {rom
other Dbroadcast statlons. The values
apply both day and might but generally
lading or interference from other sta-
tions limlts the primary gervice at night
in all rura) areas to higher values of field

10 to 60 mv/m
2 to 10 mv/m

01 to 05 my/m
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intensity than the values glven. The
Commlssion will not authorize a directive
antenna for a Class TV station assigned a
local channel.

Nott. Standards have not been established
for interference from atmospherics or man-
made electric nofse &s no uniform method of
measuring notse or static has been estab-
lished In any tndlvidual case objectionable
interference (rom any Source, excepty other
broadeast signals, may be determined by com-
paring Lhe Retual nolse Interference repro-
duced during reception of & destred broadecast
slnal to the degree of (nterference that
would be caused hy another broadcast signal
within 20 eycles of the deaired signal and
heving a carriér ratio of 20 to 1 with both
signals modulated 100 percent on peaks of
ususa) programs. Standards of nolse measure-
ments and interference ratlo for nolse are
now bYeing studled.

(g) In determining the population of
the primary service area, it may be con-
stdered that the following signals are
satisfactory to overcome man-made
noice in towns of the population given.

Field (niensity

Population: groundwave
Up 0 2:600ccs-—-smamummsvsan= 0.6 mv/m
2500 t0 10,000 .o i 20 mv/m

10,000 and Up.--__.. ~-- Values glven
in paragraph (f) of this section

These values are subject to wide vari-
atlons in individual areas and especlal
attention must be given to interlercnce
{from other stations. The values are not
consldered satlsfactory in any case for
service to the city in which the main
studio of the station is located The
values in paragraph (f) of this section
shall apply except as individual consid-
eratlion may determine.

(h) All classes of broadcast stations
have primary service areas subject to
limitation by fading and noise, and {n-
terference from other stations to the
contours set out for each elass of station.

(1) Secondary service is delivered in
the areas where the sky wave for 50 per-
cont or more of the time has a field in-
tensity of 500 uv/m or greater. (The
secondary service area of a Class 1-A
station should be considered as having
this limit. only for determination of serv-
ice 1 comparison with other stations.)
It is not considered that satisfactory
secondary service can be rendered to
cities unless the sky wave approaches in
value the ground wave yequired for pri-
mary service. The secondary service is
necesearily subject to somc interference
and extensive fading whereas the pri-
mary service area of a station is subject
to no objectionable interference or
fading. Class I stations only are as-
signed on the basis of rendering second-
ary service,

NoTtEe: Standards have not been establlshed
far objectioniuble fadlng as such standarda
would necessarlly depend on the recejver
characteristics which have been changed
considerably In this regard during the last
seversl years. Selectlve fading causing zudlo
dlstortton and the signal fading below the
nolse level are the objecttonable characler-
{stics of fading on modern deslgn receivers.
The AVC clrcults in the Detter designed
modern receivers in general maintgin the
audlo output sufliciently constant to be
satlls(actary during most fading.

(§J) The intermittent service Is ren-
dered by the groundwave and begins at
the outer boundary of the primary serv-
ice area and extends to the value of signal



where it may be considered as having no
further service value. This may be down
to only a few microvolfs in certain areas
and up to several millivolts in other
areas of high noise level, interference
from other stations, or objectionable
fading at night. The intermittent serv-
ice area may vary widely from day to
night and generally varies fram time to
time as the name implies, Only Class I
stations are assigned for protection from
interference from other stations Into the
intermittent service area.

(k) Secktion 3.23 provides that the
several classes of broadeast stations may
be licensed to operate unllmited time,
limited time, daytime, sharing time, and
specified hours, with full explanation
given in the section,

(1) Bection 3.24 sets out the general
requirements for obtaining an increase in
facilities of a lleensed station and for a
new station. Section 3.24 (b) concerns
the matter of interference that may be
caused by a new assignment or increase
in facilities of an existing assignment.

(m) (Reserved.l

(n) [Reserved.)

(0) Objicctionable Interfercnece from
another broadcast station is the degree
of Interference produced when, af a spe-
cified field intensity contour with respect
to the desjred statlon, the field intensity
of an undesired station (or the root-
sum-sgquare value of field Intensities of
two or more stations on the same fre-
quency) exceeds for ten (10) percent or
more of the tlme the values set forth In
these standards. (The secondary service
area of a Class J-A stallon should be
considered as having this limit only for
determination of service in comparison
with other stations.)

(1) With respect to the root-sum-
square values of interfering field intensi-
ties referred to herein, except in the case
of Class IV stations on local channels,
calculation is accomplished by consider-
ing the signals in order of decreasing
magnttude, adding the sguares of the
values and extracting the square root of
the sum, excluding those signals which
are less than 50% of the RSS value of
the higher signals already inecluded.

(2) The R8S valuc will not be con-
sidered to be Increased when a new in-
terfering signa) is added which is less
than 50% of the RSS value of the inter-
ference from existing stations, and
which at the same time s not greater
than the smallest gignal included in the
RSS value of Interference from existing
stations.

(3) It is recognized that application
of the above “50% exclusion” method of
caleulating the RSS interference may
result in some cases in anomalies where-
in the addition of & new interfering sig-
nal or the increase in value of an existing
Interfering signal will cause the exc¢lu-
sion of a previously included signal and
may cause a decreasé in the calculated
RSS value of nterference. In order to
providc the Commission with more real-
istic information regarding gains and
losses in service (as a basis for determi-
nation of the relative merits of a pro-
posed operation) the following alternate
method for calculating the proposed RSS
values of Interference will be employed
wherever applicable.

(4) In the cases where It s proposed
to add a new interfering signal which is
not. less than 509% of the RSS value of
Interference from existing stations or
which is greater than the smallest signal
already included to obtaln this RSS
value, the RSS limitation after addition
of the new signal shall be calculated
without excluding any signal previously
included. Similarly, in cases where it is
proposed to Incrense the value of one of
the existing interfering signals which
has been Included in the RSS value, the
RSS limitation after the increase shall
be caleulated without excluding the in-
terference from any source previously
included.

(3) If the new or increascd signal pro-
poscd In such cases is ultimately au-
thorized, the RSS values of interference
to other stations affected will thereafter
be calculated by the '"50% exclusion"
method without regard o this alternate
melhed of calculation.

(8) Examples of RSS
calculations;

(1) Existing interferences:

Siation No. 1--1.0 mv /m.

Station No. 2—0.60 mv,m,

tatlon No. 3—0.59 mv /m.

Station No. 4—0.58 mv,/m.

The RSS volue from Nos 1, 2 and 2 1z 131
mv/m: therefore (nterference from No. 4 (s
excluded for (t Is less than §0% of 131
mv,/m.

(i) Station A recelves interference
from:

8tatlon No. 1—~1.0 mv/m.

Statlon No. 2 -0.60 mv/m,

Station No. 8—0.69 mv/m

It is proposed to add a new limitation—
088 mv/m. This is more than 50% of
131 mv/m, the RSS valué of Nos. 1, 2
and 3. The RSS8 value of Station No. 1
and of the proposed station would be
1.21 mv/m which is more than twice as
large as the limitation from Station No.
2 or No. 3. However, under the above
provigion the new signal and the three
exlsting Interferénces are nevertheless
calculated for purposes of comparative
studies, resulting In an RSB value of 1.47
mv/m. However, if the proposed station
is ult{mately authorized, only No. 1 and
the new sfgnal are included in al) subse-
quent calculations for the reason that
Nos. 2 and 3 are less than 50% of 1.21
mv/m, the RSS value of the new signal
and No. 1.

(i) Statlon A recelves
from:

Btation NoO, 1—1 0 mv/m,

Station No. 2—0.60 mv/m.

Stetion No. 3—0.60 mv/m,

No. 1 proposes to focrease the limitation
it {mposes on Statlon A to 1.21 mv/m.
Although the )lmitations from stations
Nos. 2 and 3 are less than 50% of the
1.21 mv/m Umitation, under the above
provision they are nevertheless tncluded
for comparative studies, and the S8
llmitatlon {s calculated to be 1.47 mv/m.
However, {f the Increase proposed by Sta-
tion No. 1 is authoriged, the RS8 value
then calculated Is 1.21 mv/m because
Stations Nos. 2 and 3 are excluded in
view of the fact that the limitations they
impose are less than 50% of 1.21 mv/m.

(p) Objectionable Interference from a
station on the same channel shall be

interference

{nterference

considered to exlst to a station when, at
the field intensity contour specified in
paragraph (v) of this section with re-
spect to the class to which the station
belongs, the fleld intensity of an inter-
fering statlon (or the root-sum-square
value of the field Intensities of two or
more interfering stations) operating on
the same channel, exceeds for ten (10)
percent or more of the time the value
of the permissible interferiny signal set
forth opposite such class in paragraph
(v) of this section.

(q) Objectionable interference from a
station on an ad)acent channel shall be
considered to exist to a station when, at
the normally protected contour of a de-
sired station, the field intensity of the
ground wave of an undesired station
operating on an adjacent channel (or
the root-sum-square value of the field
intensities of two or more such undesired
stations operatine on the same adjacent
channel) exceeds a value specified in
paragraph (w) of this section,

(r) For the purpose of estimating the
coverage and the interfering effects of
stations in the absence of fleld intensity
measurerents, use shall be made of Fig-
ure 8 of § 3.150 whtch describes the esti-
mated effective fleldd for one kilowatt
power Input of simple vertical omnidi-
rectional antennas of varlous heights
with ground systems of at least 120 one-
quarter wavelength radlals. Certain
approximations, based on the curve or
other appropriate theory, may be made
when other than sucli antennas and
ground systems are employed, but in any
event the effective fleld to be employed
shall not be Jess than given in the
following .

Clnss of statton: Effective fleld

..................... 226 mv/m
1T 'and ML cusemanssmanass 175 mv/m
& O 160 mv/m

In casc a directional antenne s em-
ployed, the interfering signal of a broad-
castlng station will vary in different di-
rections, being greater than the above
values in certain directions and less in
others, depending upon the design andg
adjustment of the dlrectiona)l antenna
system. To determine the interference
in any ditection the measured or caleu-
lated radiated ficld (unabsorbed field in-
tensity at 1 mile from the array) must be
used in conjunclion with the appropriate
propagation curves. (See §3.185 for
further discussion and solution of a typi-
cal directional antenna case.)

(s) The existence or absence of objec-
tionable groundwave interference from
stations on the same or adjacent chan-
nels shall be determined by actual meas-
urerments made according to the method
hereina(ter described, or, in the absence
of such measurements, by reference to
fhe propagation curves of § 3.184. The
existence or absence of abjectionable
interference due to skywave propagsation
shall be determined by reference to the
appropriate propagation curves in Figure
1 or Figure 2 of § 3.180.

(%) In computing the fifty (50) percent
skywave field intensity values and the
ten (10) percent skywave fleld intensity
values of 2 station on a clear channel,
use shall be made of the appropriate
graph set forth in Figure 1 of §3.180
entitled “Avera:re Skywave Field Inten-



sity”’ (corresponding to the second hour
after sunset at the recording station).
These graphs are drawn for a radiated
field of 100 mv/m at 1 mile in the hori-
zontal plane from a 0.311 wavelength
antenna, In computing the ten (10)
percent skywave fleld intensity of a
regional channel station, use shall be
made of the approprlate curve in Figure
2 of § 3.150 entitled “10 percent Skywave
Signal Range.” This graph is drawn for
a radiated field of 100 mv/m 2t 1 mile
at the vertical angle pertinent to trans-
misgion by one refiection. This curve
supersedes the ten (10) percent skywave

curve of Figure 1 of §3.180, only for
regional and local channels at the
present time Adoption of revised sky-
wave curves for use on clear channels
will await the outcome of the Clear
Channel Hearing (Docket No. §741) .

(u) The distance to any speclfied
groundwave fleld intensity contour for
any frequency may be determined from
the appropriate curves in § 3.184 entitled
“Ground Wave Field Intensity vs.
Distance."

(v) Protected service contours and
permissible Interference signals for
broadcast statlons are as follows:

; foring
Signel Intausity coplour of ares protecied Perml.u!bls_lnter
Claws of | Clussof (rom objactivnable inlericrence b ’lgi",ﬂl ou same chaa-
statlon chanpe! | Perralssible pawer Be
used
Day ! Night Day! Night
Clage... ... WKW, 8C 100 uv/m. .| Not dupticated. ............. buvjeo_.| Not dupli-
< cated.
Claar....... 10kw. to 60 kw..,. 500 uy, N e savim..| 25 av/m
{ aro).
| Clear._ | | N25kw, Lo 5D kw.. ?womflm (grovndwave).,. .| 25uv/w..| 125 uv/o.
Reglonal __| 1 kw.to5&kw.____ 2500 uv/ro (groundwave) . .| 28uv/m_.| 125 uv/m.
.| Reglonzl. : 0.6 o 1 kw, night 4000 uv/m (groundwave)..._| 25 uv/m.| 200 uv/m.
| and $ kw. day.
Loca).... 0.1 kw. 10 0.25 kw. Not preseribed *_. .. .....| Z5uwm | Not jre-
scribed ®

 Whea it 13 shown thal primary servieco Is rendered by na

of the abovs classes of stations, beyond the normail

protecied contour, nad when primary sorvico to approximately #6 peroent of the population (population served wit

adequale signal) of Lo area between the normall
will bo doterm(ned from

the individual merits of the case under consideratlon,

proteeted eontour and the conlour to which muels scation actuably
serves, {3 not supplled by nay other station or stations, tho contour to which

rotectjon may be ultorded in sueh e
\When a s(agon Is nlecady limited

by fntarference from other statlons 1o o contour of Bigher valua than that normally protectod for {ts alass, this contour
sholl bo theestablished standard or such station with respect to toterferonce fcom all other statlons.
 For adfacent channcls seo paragniph (w) of this seetion,

1Qround wave.

¢ Bkywave field (ntensity (or 10 percont or more of tbe timo.
» These values are wilh respect Lo (nterferenee from al] stations cxeept Class I-B, which stationsmay eiuse loter-

fercnove to a tield [ntensity concour of bigher value.

towever, it i¢ recommended dhat Class [1 statlons
(het tbe interference recel ved friru Class (=13 stalions will nol exceed tbese values.

0 y0 loeated
1{ the Class 11 stations are i tesd

by ClnssI-B statlons to higher values, then such values sha)) be the established standard with respect (o protcction

[rom all other sintions,
¢ Sea paragruph (a) (4) of this section,

8C=8ame cbanncl,
AC=Adjacenl vhanne|

(w) The following ratios are to be
used for determining the minimum ratio
of the field {ntensity of a desired to an
undesired signal for {nterference free
service, In the case of a desired ground-
wave signal interfered with by two or
more skywave signals on the same fre-
quency, the RSS value of the latter is
used.

Destred grovadwsce | Deslecd 50
Frequency to— percent
separation of ikyw:‘\ ¢
desired Lo nse o unde
dlesired signals— | Undesized Undesired | sired 10
groond.- 10 pereceid roonl
wave skywave kywave
fke. . 2073 20:1 2013
10 ke. '
20 ke 130 -

" (The secondary servico area of a Class 1 station is nal
protected from ndlaccot chinape! Interfersnce, However.
If §L 3 devired to make a determination of the area in
which adjacent chupbpe] gronndwave latarference (10 ke,
temoved) toskywave service exlsis it inay be considered
ag the arca where the ratio of Lhe desired 50 percept sky-
wavs of tha Class 1 stgtion to the uudesired graundwave
of a station 10 kec. removed (8 ( to 4.

From the above, it is apparent that
in many cases statlons operating on
channels 10 and 20 kllocycles apart may
be operated with gntenna systems side
by side or otherwise {n proximity with-
out any Indfcations of {nterference {f
the Interference Is defined only in terms
of permissible ratios listed in this para-
graph. As a practleal matter, serions
interference problems may arise when
two or rnore stations with the same gen-
eral service aree are operated on chan-

nels 10, 20 and 30 kilocycles apart.

(x) Two stations, one with a fre-
quency twlce that of the other, should
not be assigned in the same groundwave
service area unless specigal precautions
are taken to avoid Interference from the
second harmonic of the lower frequency.
In selecting a frequency, consideration
should be given to the fact that occasion-
ally the frequency assignment of two
stations in the same area may bear such
a relation to the intermediate frequency
of some broadcast receivers as Lo cause
so-called “image” interference. How-
ever, gince this can usually be rectified
by readjustment of the intermediate fre-
quency of such receivers, the Commis-
sion in general will not take this kind of
interference into consideration i(n allo-
cation problems.

(v) Two stations operating with syn-
chvonized carriers and carrylng the
identical prozram will have their ground-
wave service subjcct to some distortion
in areas where the signals from the two
stations are of comparable intensity.
For the purpose of estimating coverage
of such stations iireas in which the signal
ratio is between 1 to 2 and 2 to 1 will not
be considered 2s having satisfactory
service.

Nore: Two stations are considered to be op-
erated synchronously when the carrlers are
maintained within one-fifth of a2 cycle per
second of egch other and they Lransmit iden-
tical programs

%3183 Groundwave signals. (a) In-
terfcrence that may be caused by a
proposed assignment or an existing as-
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signment during day time should be de-
termined, when possible, by measure-
ments on the frequency involved or on
another frequency over the same terrain
and by means of the curves in §3.184
entitled “Ground Wave Field Intensity
versus Distance.”

(h) In determining interference based
upon fleld intensity measurements, it is
necessary to do the following: First, es-
tablish the outer boundary of the pro-
tected service area of the desired station
in the direction of the station that may
cause interference to it Second, at this
boundary, measure the interfering sig-
nal from the undesired station. The
ratio of the desiregd to the undesired sig-
nal given in § 3.182 (w) should be ap-
plied to the measured signals and if
the required ratio Is observed, no ob-
jectionable interference is foreseen.
When measurements of both the desired
and undesired stations are made in one
area to determine the point where ob-
jectionable interference from ground-
wave signals occur or to establish other
pertinent contours, 8everal measure-
ments of ecach statlon shall be made
within a few miles of this point or con-
tour. The effective field of the antennas
in the pertinent directions of the sta-
tions must be established and all meas-
urements must be made in accordance
with § 3 188.

(¢) In all cases where measurements
taken in accordance with the reguire-
ments are not available, the groundwave
intensity must be determined by means
of the pertinent map of around conduc-
tivity and the groundwave curves of field
intensity versus distance. The conduc-
tivity of a given terrain may be deter-
mined by measurements of any broad-
cast gignal traversing the terrain in-
volved. Figures M3 and R3 of § 3150
show the conductivity throughout the
United States by general areas of reason-
ably uniform conductivity When b is
clear that only one conductivity value s
involved, Figure R3 of § 3.190, which 15 a
replica of Figure M3 and contained in
these standards, may be used; in all
other situations Figure M3 must be em-
ployed. It is recognized that in areas of
lIlmiteqd size or over a particular path, the
conductivity may vary widely from the
values given, therefore, these maps arc
to be used only when accurate and ac-
ceptable measurements have not been
made. Pigure 4 of §3.190 is a map of
ground conductivity in Canada prepared
by the Cansdian Department of Trans-
port. It is to be noted that at some loca-
tions there are differences in conductiv-
ity on elther side of the border, which
cannot be explained by geophysical
cleavages, Pending adjustment of the
maps for such Inconsistencies, all varia-
tions at the border will be treated as real.

NoTk: Figure M3 which Is incorporated in
these Standards by reference, was derlved by
indlecating ground conductivity values in the
United States on the Unlted 8tates Albers
equal ired projection map (based on stand-
ard paraliels 20'% ° and 45'% °; North Amerl-
can datum; scale 1,2,600,000). TFigure M3.
consi2iing of Lwo sectlons, an eastern and a
western half, may be obtajined (rom the
Superintendent of Documents, Washington,
D C

(d) Examp!le of determinin: interfer-
ence by the graphs in § 3.184:



It s desired to Hind whetlher objectionable
interference exists between a § kw Class 111
statlon on 890 ¥c end 4 )} kw Class JII stavion
on 1000 k¢, the stations being sepsrated by
130 miles; both siations use nondirectional
antennas having such height ag 1o produce
an effective fleld fer 1 kw of 175 mv/m.  (See
¥ 3.185 In case of use of directional an-
tennas.) The conductlvity at each station
and of the inkervening Lerraln Is determined
g 6 (nmnhos;m. 7The protection to Class 11T
atottons during daytime Is Lo the 500 uv/m
contour. The distance to the 500 uv/m
groundwave contour of the 1 kw stauon is
determined by the use of the appropriate
curve in § 3.184, Graph 12 Since the curve
is plotted for 100 mv/m at a mile, to fing
the distance to the 500 uv/m contour of
the 1 Kw atation, it is necessary to determine
the dlstance to the 285 uv/m contour

From the appropriate
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curve, the estimated radius of the service
area for the destred statlon ts found to be
39.5 miles. Subiracting this dlatance from
the distance between the two stations leaves
90.5 miyles for the interfering signsl to
travel. From the pbove curve it ta found that
the slgna) Irom the 5 kw stallon at this dia-
tance would be 158 uv/m, Blnce a one to
one ratlo applies for s1aliona separated by
10 ke, the undesired signal at that polnt
can have a value vwp (o 500 uv/m without
obJectionanle interference If the undesired
signal had been found to be greater than
500 uv/m, then objectionable Interference
would exist. For other channel separations,
the approprlate ratio ol deslred to undesived
slgnal should be used.

(e) Where a signal traverses a path
over which different conductivities exist,
the distance to a particular groundwave
fleld intensity contour shall be defer-
mincd by the use of the equivalent dis-
tance method. Reasonably accurate
resnlits may be expected 1n determining
field intensities at a distance from the
antenna by application of the equivalent
distance method when the unattenu-
ated field of the antenna, the various
ground conductlvities and the location
of discontinulties are known. This
method considers a wave to be propa-
rated across a glven conductivity ac-
cording to the curve for a homogeneous
earth of that conductivity. When the
wave crosses from a region of one con-
ductivity into a region of a second con-
ductivity, the equivalent distance of the
receiving poilnt from the transmitter
changes abruptly but the field intensity
does not. From = point just inside the
second region the transmitter appears
to be at that distance where, on the
curve for a homogeneous earth of the
second conductivity, the fleld intensity
equals the value that occurred just
across the boundary in the first region,
Thus the equivalent distance from the
receiving puint to the transmitter may
be either greater oy less than the actual
distance. An imaginary transmitter is
considered to exist at that equlvalent
distance. This technlque {s not intended
to be used as a means of evaluating
unattenuated field or ground conriuc-
tivity by thc analysis of measured data
The method Lo be employed for such
determinations {5 set out In § 3,186

(f» An example of the use of the
equivalent, distance method follows

It Is desired to determine the distance to
the 0.5 mv/m snd 0.025 mv/r contours of a
station on a (requency of 1000 ke with
a1 inverse distance el of 100 mv/m at one

mile being radiated over a puth having & con-
ductivity of 10 mmhos/m for & distance of
15 miles, 6 mmhos/m for the next 20 miles
and 15 mmhos/m thereafier. By the use of
the appropriate curves in § 3.1B4—~Graph 12,
(t is seen that at a distance of 13 miles an the
curve {or 10 mmnos/m the field 1s 3.46 mv/m
The equivalant distance to this field Inten-
sity for a conductivity of 5 mmhos/m is 31
mlles. Continuing on the propagatlon curve
for the gecond conductivity. the 0.5 mv/m
contour is encountered at a distance of 278
miles from the lraginary Lransmltter.
Slnce the Imaginary transmttter was 4 mites
nearer (15 11 miles) to the 0.6 mv/m con-
tour, the distance from the contour to the
actual transmitter (s 319 miles (2794
miles). The distance to the 0025 mv/m
contour Is determined by continuing on the
propagation curve far the second ¢conductiv-
ity to a distance of 31 mites (11420 miles),
a' which polnt the fleld is read vo be 03P
mv/m. At this point the conductlivity
changes to 15 mmhos/m and from the curve
relating o thul conductivity, the equivalent
distance i5 determined to be 58 miles—27
miles more distant than would obtsin had a
conductlvity of 5 mmhos/m prevalled. Using
the curve representing the conductivity of
15 yormhas/m the 0.025 mv/m contour 1a de-
termined to be nt an equlvalent distance of
173 miles. Since the imaginnry transmibter
was considered to be 4 miles closer at the
first boundary and 27 mles farther at the
second boundary, the net eflect ia to consider
the Ymaginary transmitter 23 miles (27 4
milea) more distant than tne aclual trans-
mitter, thus the sctual distance to the 0.026
mv/m contour {5 determined to ba 149 mlles
(172 =23 mfles)

§$3.184 Groundwave field inlensity
charts. (a) Graphs 1-19A show the
computed values of groundwave fleld {n-
tensity as a function of the distance fram
the transmitting antenna, The ground-
wave field Intensity is here considered
to be that part of the vertical com-
ponent of the electric fleld received on
the ground which has not been reflected
from the ionosphere nor the tropesphere,
These 20 charts were computed for 20
different freguencies, a dielectric con-
stant of the pground equal to 15 for land
and 80 for sea water (referred to air as
unity) and for the ground conductivities
(expressed in mmhos/m) given on the
curves The curves show the varialion
of the ~roundwave field intensity with
distance to be expected for transmission
fvom a shorl vertical antenna at the sur-
face of a uniformly conducting spherical
earth with the ground constunts shown
on the curves; the curves are for an an-
tenna power and efficiency such that the
inverse distance field is 100 mv/m at 1
mile. The curves are valid at distances
large compared to the dimensions of the
antenna for other than short vertical
antennas.

(b) The inverse distance ficld (100
mv/m divided by the distance in miles)
carresponds to the groundwave fteld in-
tensity to be expected from an antenna
with the same (achation efficiency when
it is located over a perfectly conducting
earth. To determine the value of the
groundwave field intensity corresponding
to & value of inverse distance field other
than 100 mv/m at 1 mile, simply multiply
the field intensity as given on these
charts by the deshred@ value of inverse
distance field at 1 mile divided by 100;
for example, to determine the rround-
wave field intensity for a station with
an 1nverse distance field of 1700 mv/m
at 1 mile. simply multiply the values
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given on the chartis by 17. The value of
the inverse distance field to be used for a
particular antenna depends upon the
power Input to the antenna, the neture
of the ground in the neighborhood of the
antenna, and the geometry of the an-
tenna. For methods of calculating the
interrelations between these variables
and the Inverse distance field, see “The
Propagation of Radio Waves Over the
Surface of the Earth and in the Upper
Atmosphere,” Part II, by Mr. K. A.
Morton, Proc. T. R E., Vol. 256, September
1637, pp. 1203-1238.

(c) At sufficiently short distances (say
less than 35 miles), such that the curva-
ture of the earth does not introduce an
additional attenuation of the waves, tl e
graphs were computed by means of the
plane earth formulas given in the pape:,
“The Propagation of Radio Waves Over
the Surface of the Eartth and in the
Upper Atmosphere,” Part I. by Mr. K. A.
Norton, Proc. 1. R. E,, Vol. 24, October
1936, pp. 1367-1387. At larger distances
the additional attenuation of the waves
which f8 introduced by the effect of the
curvature of the earth was introduced
by the methods outlined in the papers,
“The Diffiraction of Electromagnetic
Waves from an Electrical Point Source
round & Finitely Conducting Sphere, with
Applications to Radiotelegraphy and the
Theory of the Rainbow,” by Balth van
der Pol and H. Bremmer, Part I, Phil
Mag., Vol. 24, p. 141, July 1837, Part II,
Phil. Mag., Vol. 24, p. 825, Supp)., Novem-
ber 1937, “Ergebrisse einer Theorie uber
die Fortpflanzung elektromsagnetischer
Wellen uber eine Kugel endlicher
Leitfahigkeit,” by Balth van der Fol and
H Bremmer, Hochfregquenztechnik und
Elektroakustik, Band 51, Heft 6, June
1938, “Further Note on the Propagation
of Radlo Waves over g Finitely Conduct-
ing Spherical Earth,” by Balth van der
Pol and H. Bremmer, Phil. Mag , Vo). 27.
p. 261, March 1935. In order to allow for
the refraction of the radio waves in the
lower atmosphere due to the variation
of the dielectric constant of the air with
height above the earth, a radius of the
earth equal o 4/3 the actug) radivs was
ured in the computations for the effect
of the earth’s curvature in the manner
sugilested by C. R. Burrows, “Radio
Propagation over Spherical Earth.
Proc. I.R. E., May 1935; { e., the distance
corresponding to 8 given value of atten-
uation due to the curvature of the earth
In the abhsence of air rvefraction was
multiplied by the factor (4/3)5=1.21.
The amount of this refraction varies
from day to day and from season to sea-
con, depending on the air mass condi-
tions 1n the lower atmosphere. If k
denoles the ratio hetween the equivalent
radius of the earth and the true radwus.
the following table gives the values of k
for several typical air masses encoun-
tered in the United States.

Adr mnsx tygr = s
{ Bommier Winte

Tropteal Galle ¥, .

Pabir Continentnl- 22, |

Superior—N_ pL] .25

Average .. . 1.4




It is clear from this lable that the use
of the average value of k=43 is justified
in obtaining a single correction for the
systematic effects of atmospheric refrac-
tion.

(d) Provided the value of the dielectric
constant is near 15, the curves of Graphs
1-18A may be compared with experimen-
tal data to determine the gppropriate
values of the ground conductivity and of
the inverse distance field intensity at 1
mile. This is accomplished simply by
plotting the measured fields on transpar-
ent log-lor graph paper similar to that
used for Graphs 1-19A and superimpos-
ing this chart over the eraph corre-
sponding to the frequency involved, The
log-log graph sheet is then shifted verti-
cally until the best it 18 obtained with
one of the curves on the graph; the in-
terscction of the inverse distance line gn
the zraph with the J-mile abscissa on
the chart determines the inverse distance
field intensity at 1 mile. For other values
of dielectric constant, the following pro-
cedure may be used for e determination
of the dielectric constant of the ground,
conductivity of the ground and the in-
verse dlstance field intensity at 1 mile.
Graph 20 gives the relative values of
groundwave field intensity over a plane
carth as a function of the numerical
distarnce p and phase angle b. On graph
paper with coordinates similar to those
of Graph 20, plot the measured values of
field intensity as ordinates versus the
correspondine distances from the an-
tenna expressed in miles as abscissae,
The data should be plotted only for dis-
tances greater than one wavelength (or,
when this is greater, five times the verti-
cal helpht of the antenna in the case of

2 single element, |. e, nondirectional
antenna or 10 times the spacing between
the elements of a directional antenna)
and for distances less than 50/f . miles
(1. e, 50 mites at 1 mc). Then, using a
light box, place the sheet with the data
plotted on it over the sheet with the
curves of Graph 20 and shift the data
sheet vertically and horlzontally (mak-
ing sure that the verticnl lines on both
sheets are parallel) unti! the best it with
the data is ohtained with one of the
curves on Graph 20 When the two
sheets are properly ined up, the value of
the field intensity corresponding to the
intersection of the inverse distance line
of Graph 20 with the 1 mile abscissa on
the data shecl is the inverse distance
fleld intensity at 1 mile, and the values
of the numerical distance gt 1 mile, B,
and of b are also determined. Knowing
the values of b and . (th¢ numerical
distance at 1 mile) , we may substitute In
the followin: approximate fovrnulas to
determine the appropriate values of the
ground canductivity and dielectric con-
stant.

:‘;—:»(ﬁ/k)n.cos 1 (48]
rRD‘).=kun:hcr of warelengths i 1 niile,
- I 1on
Ze mow= = 10- 2)
oe.m o =Conductivity of he ground expiessed 1o clee
teomngiietie unlis
(ma=Ireueney expressed m megieyeles
e=r o b—] &
«=d vleetrle constant of Lthe ground 1:ferred to ab
ws unfly

Tirst solve for z by substituting the
known values of p,, (R/\),, and cos b in
equation (1) Tquation (2) may then be
solved for ¢ and equation (3) for ¢). At
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distances greater than 50/f}% miles the
curves of Graph 20 do not give the cor-
rect relative values of field intensity
since the curvature of the earth weakens
the field more rapidly than these plane
earth curves would indicate. Thus, no
attempt should be made to fit experi-
mental data to these curves at the larger
distances.

(e) Atsufficiently short distances (say
less than 35 miles at hroadeast frequen-
cies), such that the curvature of the
earth does not introduce an addlitional
attenuation of the waves, the curves of
Graph 20 may he used for determining
the ground wave field Intensity for trans-
mitting and receiving antennas at the
surface of the earth for any radiated
power, frequency, or set of ground con-
stants in the following manner: First,
lay off the straight Inverse distance line
corvesponding to the power radiated on
transparent log-log graph paper similar
to that of Graph 20, labelling the ordi-
nates of the chart In terms of fleld {n-
tensity, and the abscissae in terms of dis-
tance. Next, by means of the formulas
given on Graph 20, calculate the value
of the numertcal distance, p, at 1 mile.
and the value of b, Then superimpose
the log-log chart over Graph 20, shifting
it vertleally untll the Inverse distance
lines on both charts coinclde and shifting
it horizontally unti} the numerical dis-
tance at 1 mile on Graph 20 colncides
with 1 mile on the log-log graph paper.
The curve of Graph 20 corresponding
to the caleulated value of b is then traced
on the loz-log graph paper giving the
fledd intensity versus distance in miles.
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