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INTRODUCTION 

There are presented herein the Commission’s en¬ 
gineering standards relating to the allocation and 
operation of television broadcast stations. The 
Commission’s Rules and Regulations contain ref¬ 
erences to these standards, which have been ap¬ 
proved by the Commission and thus are considered 
as reflecting its opinion in all matters involved. 
The standards set forth herein are those deemed 

necessary for the construction and operation of 
television broadcast stations to meet the require¬ 
ments of technical regulations and for operation 
in the public interest along technical lines not 
otherwise enunciated. These standards are based 
upon the best engineering data available, includ¬ 
ing evidence at hearings, conferences with radio 
engineers, and data supplied by manufacturers of 
radio equipment and by licensees of television 

(2) 

broadcast stations. These standards are complete 
in themselves and supersede previous engineering 
standaids or policies of the Commission concern¬ 
ing television broadcast stations. While these 
standards provide for flexibility and indicate the 
conditions under which they are applicable, it is 
not expected that material deviation from the 
fundamental principles will be recognized unless 
full information is submitted as to the need and 
reasons therefor. 
These standards will necessarily be revised from 

time to time as progress is made in the art. The 
Commission will accumulate and analyze engineer¬ 
ing data available as to the progress of the art 
so that these standards may be kept current with 
technical developments. 

r 
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This form should be completed and forwarded to the Federal 

Communications Commission, Washington, D. C., and upon receipt 

of same any amendment to this Standards of Good Engineering 

Practice adopted since the date of this publication will be 

ma i led . 

Standards of Good Eng inae r ing(Te lev is ion ) 

Effective date_ 

Revised date 

- NÏ32-

Address 

Copies of amendments to Standards of Good Engineering Prac¬ 

tice of the Commission will be furnished so far as available. 

All new rules and amendments to the Rules and Regulations 

adopted by the Federal Communications Commission are also 

printed in the Federal Register and are available in this form 

for reference or use by interested parties. 
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1. DEFINITIONS 

A. GENERAL 

1. Television broadcast station.—The term “tel¬ 
evision broadcast station” means a station in the 
television broadcast band transmitting simul¬ 
taneous visual and aural signals intended to be 
received by the general public. 

2. Television broadcast band.—The term “tele¬ 
vision broadcast band” means those frequencies 
in the band extending from 44 to 216 megacycles 
which are assignable to television broadcast sta¬ 
tions. These frequencies are 44 to 50 megacycles 
(channel No. 1), 54 to 72 megacycles (channels 2 
through 4), 76 to 88 megacycles (channels 5 and 
6) and 174 to 216 megacycles (channels 7 through 
13). 

3. Television channel.—The term “television 
channel” means a band of frequencies 6 megacyles 
wide in the television broadcast band and desig¬ 
nated either by number or by the extreme lower 
and upper frequencies. 

4. Television transmission standards.—The 
term “television transmission standards” means 
the standards which determine the characteristics 
of the television signal as radiated by a television 
broadcast station. (See section 2A.) 

5. Standard television signal. — The term 
“standard television signal” means a signal which 
conforms with the television transmission stand¬ 
ards. 

6. Television transmitter.—The term “televi¬ 
sion transmitter” means the radio transmitter or 
transmitters for the transmission of both visual 
and aural signals. 

7. Antenna f-ield gain.—The term “antenna field 
gain” of a television antenna means the ratio of 
the effective free space field intensity produced 
at 1 mile in the horizontal plane expressed in milli¬ 
volts per meter for 1 kilowatt antenna input power 
to 137.6 MV/m. 

8. Free spaee field intensity.—The term “free 
space field intensity” means the field intensity that 
would exist at a point in the absence of waves re¬ 
flected from the earth or other reflecting objects. 

9. Polarization. — The term “polarization” 
means the direction of the electric vector as ra¬ 
diated from the transmitting antenna. 

10. Effective radiated power.—The term “effec¬ 
tive radiated power” means the product of the 
antenna power (transmitter output power less 

transmission line loss) times (1) the antenna 
power gain, or (2) the antenna field gain squared. 

11. Service area.—The term “service area” as 
applied to television broadcasting means the serv¬ 
ice area resulting from an assigned effective radi¬ 
ated power and antenna height above average 
terrain. 

12. Antenna height above average terrain.—The 
term “antenna height above average terrain” 
means the average of the antenna heights above 
the terrain from two to 10 miles from the antenna. 
(In general a different antenna height will be 
determined by each direction from the antenna. 
The average of these various heights is considered 
as the antenna height above average terrain.) 

B. VISUAL TRANSMITTER 

1. Visual transmitter.—The term “visual trans¬ 
mitter” means the radio equipment for the trans¬ 
mission of the visual signal only. 

2. Amplitude modulation.—The term “ampli¬ 
tude modulation” (AM) means a system of modu¬ 
lation in which the envelope of the transmitted 
wave contains a component similar to the wave 
form of the signal to be transmitted. 

3. Aspect ratio.—The term “aspect ratio” means 
the numerical ratio of the frame width to frame 
height, as transmitted. 

4. Blach level.—The term “black level” means 
the amplitude of the modulating signal corre¬ 
sponding to the scanning of a black area in the 
transmitted picture. 

5. Color transmission.—The term “color trans¬ 
mission” means the transmission of television sig¬ 
nals which can be reproduced with different color 
values. 

6. Field frequency.—The term “field frequency” 
means the number of times per second the frame 
area is fractionally scanned in the interlaced 
scanning. 

7. Frame.—The term “frame” means one com¬ 
plete picture. 

8. Frame frequency.—The term “frame fre¬ 
quency” means the number of times per second the 
picture area is completely scanned. 

9. Interlaced scanning.—1The term “interlaced 
scanning” means a scanning process in which suc¬ 
cessively scanned lines are spaced an integral num¬ 
ber of line widths, and in which the adjacent lines 
are scanned during successive cycles of the field 
frequency scanning. 

(5) 



6 

10. Monochrome transmission. — The term 
“monochrome transmission” means the transmis¬ 
sion of television signals which can be reproduced 
in gradations of a single color only. 

11. Negative transmission.—The term “negative 
transmissions” means that a decrease in initial 
light intensity causes an increase in the trans¬ 
mitted power. 

12. Positive transmission.—The term “positive 
transmission” means that an increase in initial 
light intensity causes an increase in the trans¬ 
mitted power. 

13. Progressive scanning.—The term “progres¬ 
sive scanning” means a scanning process in which 
scanning lines trace one dimension substantially 
parallel to a side of the frame and in which succes¬ 
sively traced lines are adjacent. 

14. Scanning.—1The terms “scanning” means the 
process of analyzing successively, according to a 
predetermined method, the light values of picture 
elements constituting the total picture area. 

15. Scanning line.—The term “scanning line” 
means a single continuous narrow strip contain¬ 
ing highlights, shadows, and halftones which is 
determined by the process of scanning. 

16. Synchronization.—1The term “synchroniza¬ 
tion” means the maintaining of one operation in 
step with another. 

17. Vestigial side hand transmission.—The term 
“vestigial side band transmission” means a system 
of transmission wherein one of the generated side 
bands is partially attenuated at the transmitter 
and radiated only in part. (See Appendix II.) 

18. Visual frequency.—1The term “visual fre¬ 
quency” means the frequency of the signal result¬ 
ing from television scanning. 

19. Visual transmitter power.—The term “visual 
transmitter power” means the peak power output 
when transmitting a standard television signal. 

20. Peak power.—The term “peak power” means 
the power over a radio frequency cycle correspond¬ 
ing in amplitude to synchronizing peaks. 

C. AURAL TRANSMITTER 

1. Aural transmitter.—The term “aural trans¬ 
mitter” means the radio equipment for the trans¬ 
mission of the aural signal only. 

2. Center frequency.—The term “center fre¬ 
quency” means : 

( 1 ) The average frequency of the emitted wave 
when modulated by a sinusoidal signal. 

(2) The frequency of the emitted wave without 
modulation. 

3. Frequency modulation.—The term “fre¬ 
quency modulation” means a system of modulation 
where the instantaneous radio frequency varies in 
proportion to the instantaneous amplitude of the 
modulating signal (amplitude of modulating sig¬ 
nal to be measured after pre-emphasis, if used) and 
the instantaneous radio frequency is independent 
of the frequency of the modulating signal. 

4. Frequency swing.—The term “frequency 
swing” means the instantaneous departure of the 
frequency of the emitted wave from the center fre¬ 
quency resulting from modulation. 

5. Percentage modulation.—The term “percent¬ 
age modulation” as applied to frequency modula¬ 
tion means the ratio of the actual frequency swing 
to the frequency swing defined as 100-percent 
modulation, expressed in percentage. For the 
aural transmitter of television broadcast stations, 
a frequency swing of ±25 kilocycles is defined 
as 100-percent modulation. 

2. TRANSMISSION STANDARDS AND 
CHANGES OR MODIFICATIONS 
THEREOF 

A. TRANSMISSION STANDARDS 

1. The width of the television broadcast chan¬ 
nel shall be six megacycles per second. 

2. The visual carrier shall be located 4.5 mega¬ 
cycles lower in frequency than the aural center 
frequency. 

3. The aural center frequency shall be located 
0.25 megacycles lower than the upper frequency 
limit of the channel. 

4. The visual transmission amplitude character¬ 
istic shall be as shown in Appendix II. 

5. The number of scanning lines per frame 
period shall be 525, interlaced two to one. 

6. The frame frequency shall be 30 per second 
and the field frequency shall be 60 per second. 

7. The aspect ratio of the transmitted television 
picture shall be 4 units horizontally to 3 units 
vertically. 

8. During active scanning intervals, the scene 
shall be scanned from left to right horizontally 
and from top to bottom vertically, at uniform 
velocities. 

9. A carrier shall be modulated within a single 
television channel for both picture and synchroniz-
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ing signals, the two signals comprising different 
modulation ranges in amplitude. (See Appen¬ 
dices I and II.) 

10. A decrease in initial light intensity shall 
cause an increase in radiated power (negative 
transmission). 

11. The black level shall be represented by a 
definite carrier level, independent of light and 
shade in the picture. 

12. The pedestal level (normal black level) shall 
be transmitted at 75 percent (with a tolerance 
of plus or minus 2.5 percent) of the peak carrier 
amplitude. 

13. The maximum white level shall be 15 per¬ 
cent or less of the peak carrier amplitude. 

14. The signals radiated shall have horizontal 
polarization. 

15. A radiated power of the aural transmitter 
not less than 50 percent or more than 150 percent 
of the peak radiated power of the video transmitter 
shall be employed. 

16.1 Variation of output.—The peak-to-peak 
variation of transmitter output within one frame 
of video signal due to all causes, including hum, 
noise, and low-frequency response, measured at 
both synchronizing peak and pedestal level, shall 
not exceed 5 percent of the average synchronizing 
peak signal amplitude. 

17? Black level.—The black level should be 
made as nearly equal to the pedestal level as the 
state of the art will permit. If they are made 
essentially equal, satisfactory operation will result 
and improved techniques will later lead to the 
establishment of the tolerance if necessary. 

18.1 Brightness characteristics.—The transmit¬ 
ter output shall vary in substantially inverse log¬ 
arithmic relation to the brightness of the subject. 
No tolerances are set at this time. 

B. CHANGE OR MODIFICATION OF TRANSMISSION 
STANDARDS 

The Commission will consider the question 
whether a proposed change or modification of 
transmission standards adopted for television 
would be in the public interest, convenience and 
necessity, upon petition being filed by the person 
proposing such change, or modification, setting 
forth the following : 

1 These items are subject to change but are considered the best 
practice under the present state of the art. They will not be 
enforced pending a further determination thereof. 

(1) The exact character of the change or modi¬ 
fication proposed; 

(2) The effect of the proposed change or modi¬ 
fication upon all other transmission standards that 
have been adopted by the Commission for tele¬ 
vision broadcast stations; 

(3)' The experimentation and field tests that 
have been made to show that the proposed change 
or modification accomplishes an improvement and 
is technically feasible; 

(4) The effect of the proposed change or modi¬ 
fication in the adopted standards upon operation 
and obsolescence of receivers ; 

(5) The change in equipment required in exist¬ 
ing television broadcast stations for incorporating 
the proposed change or modification in the adopted 
standards, and 

(6) The facts and reasons upon which the peti¬ 
tioner bases his conclusion that the proposed 
change or modification would be in the public 
interest, convenience, and necessity. 
Should a change or modification in the trans¬ 

mission standards be adopted by the Commission, 
the effective date thereof will be determined in the 
light of the considerations mentioned in subpara¬ 
graph (4) above. 

3. ENGINEERING STANDARDS OF 
ALLOCATION 

A. Sections 3.G03 through 3.606 of the Commis¬ 
sion’s Rules prescribes the basis of assignment of 
television broadcast facilities. Section 3.601 indi¬ 
cates the groups of channels that are available 
for assignment to television broadcast stations. 
As indicated by these rules, the number of chan¬ 
nels are limited and therefore have been allocated 
in advance to specific areas. This listing has been 
carefully planned with a view to providing the 
greatest service to a maximum number of people, 
and in general no departure from this plan will 
be made. However, where it can be shown that 
the public interest will be benefited by an altera¬ 
tion or rearrangement in this listing, the Com¬ 
mission will consider such adjustments as are 
necessary. 

B. The extent of service is determined by the 
point at which the ground wave is no longer of 
sufficient intensity to provide satisfactory broad¬ 
cast service. The field intensity considered neces¬ 
sary for service is as follows: 
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Table I 
Median field 

Area : intensity 
City, business, or factor areas_ 5, (XX) /»v/m 
Residential and rural areas_ 500/xv/m 

These figures are based upon the usual noise 
levels encountered in the two areas and upon the 
absence of interference from other television 
broadcast stations. The Commission will require 
that the transmitting antenna be so located as to 
provide a coverage area which is contiguous with 
the population density of the cities or metropolitan 
area with which the station is associated. 
The field intensity indicated above for com¬ 

puting coverage is the visual transmitter operat¬ 
ing peak power. 

C. THE SERVICE AREA IS PREDICTED AS 
FOLLOWS: 

Profile graphs must be drawn for at least eight 
radials from the proposed antenna site. These 
profiles should be prepared for each radial begin¬ 
ning at the antenna site and extending to 10 miles 
therefrom. Normally the radials are drawn for 
each 45° of azimuth; however, where feasible the 
radials should be drawn for angles along which 
roads tend to follow. (The latter method may be 
helpful in obtaining topographical data where 
otherwise unavailable, and is particularly useful 
in connection with mobile field intensity measure¬ 
ments of the station and the correlation of such 
measurements with predicated field intensities.) 
In each case one or more radials must include the 
principal city or cities to be served, particularly 
in cases of rugged terrain, even though the city 
may be more than 10 miles from the antenna site. 
The profile graph for each radial should be plotted 
by contour intervals of from 40 to 100 feet and, 
where the data permits, at least 50 points of ele¬ 
vation (generally uniformly spaced) should be 
used for each radial. In instances of very rugged 
terrain where the use of contour intervals of 100 
feet would result in several points in a short dis¬ 
tance, 200- or 400-feet contour intervals may be 
used for such distances. On the other hand, where 
the terrain is uniform or gently sloping the small¬ 
est contour interval indicated on the topographic 
map (see below) should be used, although only a 
relatively few points may be available. The pro¬ 
file graph should accurately indicate the topog¬ 
raphy for each radial, and the graphs should be 

plotted with the distance in miles as the abscissa 
and the elevation in feet above mean sea level as 
the ordinate. The profile graphs should indicate 
the source of the topographical data employed. 
The graph should also show the elevation of the 
center of the radiating system. The graph may 
be plotted either on rectangular coordinate paper 
or on special paper which shows the curvature of 
the earth. It is not necessary to take the curvature 
of the earth into consideration in this procedure, 
as this factor is taken care of in the charts show¬ 
ing signal intensities (Appendix IV). 
The average elevation of the 8-mile distance 

between 2 and 10 miles from the antenna site 
should then be determined from the profile graph 
for each radial. This may be obtained by averag¬ 
ing a large number of equally spaced points, by 
using a planimeter, or by obtaining the median 
elevation (that exceeded for 50 percent of the 
distance) in sectors and averaging those values. 
To determine the distance to a particular contour 
concerning the range of television broadcast sta¬ 
tions, Appendix IV should be used. These charts 
have been prepared for frequencies in the center 
of the various portions of the television band and 
are to be used as follows: Figure 1 for channel 1; 
Figure 2 for channels 2 through 4; Figure 3 
for channels 5 and 6; and Figure 4 for chan¬ 
nels 7 through 13. The distance to a contour is de¬ 
termined by the effective radiated power and the 
antenna height. The height of the antenna used 
in connection with Appendix IV should be the 
height of the center of the proposed antenna ra¬ 
diator above the average elevation obtained by 
the preceding method. The distances shown by 
Appendix IV are based upon an effective radiated 
power of one kilowatt; to use the charts for other 
powers the sliding scale associated with the charts 
should be trimmed and used as the ordinate scale. 
This sliding scale is placed on the charts with the 
appropriate gradation for power in line with the 
lower line of the top edge of the charts. The right 
edge of the scale is placed in line with the ap¬ 
propriate antenna height graduations and the 
charts then become direct reading for this power 
and antenna height. Where the antenna height 
is not one of those for which a scale is provided, 
the signal strength or distance is determined by 
interpolation between the curves connecting the 
equidistant points. 
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The foregoing process of determining the ex¬ 
tent of the required contours shall be followed in 
determining the boundary of the proposed service 
area. The areas within the 5,000 /xv/m and 500 
/rv/m contours must be determined and submitted 
with each application for television broadcast sta¬ 
tions. Each application shall include a map show¬ 
ing these contours, and for this purpose Sectional 
Aeronautical Charts or other maps having a con¬ 
venient scale may be used. The map shall show 
the radials along which the profile charts and ex¬ 
pected field strength have been determined. The 
area within each contour should then be measured 
(by planimeter or other approximate means) to 
determine the number of square miles therein. 
In computing the area within the contours, exclude 
(1) areas beyond the borders of the United States, 
and (2) large bodies of water, such as ocean areas, 
gulfs, sounds, bays, large lakes, etc., but not rivers. 
Where interference is involved such areas shall be 
determined as indicated by section V. 
In cases where the terrain in one or more direc¬ 

tions from the antenna site departs widely from 
the average elevation of the 2 to 10 miles sector, 
the application of this prediction method may 
indicate contour distances that are different from 
those which may be expected in practice. In such 
cases the prediction method should be followed, 
but a showing may be made if desired concerning 
the distance to the contour as determined by other 
means. Such showing should include data con¬ 
cerning the procedure employed and sample cal¬ 
culations. For example, a mountain ridge may 
indicate the practical limit of service although 
the prediction method may indicate the contour 
elsewhere. In cases of such limitation, the map of 
predicted coverage should show both the regular 
predicted area and the area as limited or extended 
by terrain. Both areas should be measured, as 
previously described; the area obtained by the 
regular prediction method should be given in the 
application form, with a supplementary note giv¬ 
ing the limited or extended area. In special cases 
the Commission may require additional informa¬ 
tion as to the terrain in the proposed service area. 
In determining the population served by tele¬ 

vision broadcast stations, it is considered that the 
built-up city areas and business districts in cities 
having over 10,000 population and located beyond 
the 5,000 /xv/m contour do not receive adequate 
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service. Minor Civil Division maps (1940 census) 
should be used in making population counts, ex¬ 
cluding cities not receiving adequate service. 
Where a contour divides a minor division, uniform 
distribution of population within the division 
should be assumed in order to determine the pop¬ 
ulation included within the contour, unless a more 
accurate count is available. 

4. TOPOGRAPHICAL DATA 

In the preparation of the profile graphs previ¬ 
ously described, the elevations or contour intervals 
shall be taken from the United States Geological 
Topographical Quadrangle Sheets for all areas 
for which such maps are available. If such maps 
are not published for the area in question, the next 
best topographic information should be used. 
Topographic data may sometimes be obtained 
from State and municipal agencies. The data 
from the sectional aeronautical charts (including 
bench marks), or railroad depot elevations and 
highway elevations from road maps, may be used 
where no better information is available. In cases 
where limited topographic data can be obtained, 
use may be made of an altimeter in a car driven 
along roads extending generally radially from the 
transmitter site. 
The Commission will not ordinarily require the 

submission of topographical maps for areas beyond 
15 miles from the antenna site, but the maps must 
include the principal city or cities to be served. 
If it appears necessary, additional data may be 
requested. 
The United States Geological Survey Topog¬ 

raphy Quadrangle sheets may be obtained from 
the United States Geological Survey, Department 
of the Interior, Washington, D. C., for 10 cents 
each. The Sectional Aeronautical Charts are 
available from the United States Coast and Geo¬ 
detic Survey, Department of Commerce, Washing¬ 
ton, D. C., for 25 cents each. Other sources of 
topographic maps or data will be furnished at a 
later date. 

5. INTERFERENCE STANDARDS 

Field intensity measurements are preferable in 
predicting interference between television broad¬ 
cast stations and should be used, when available, 
in determining the extent of interference. (For 
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methods and procedure, see sec. 6.) In lieu 
of measurements, the interference should be pre¬ 
dicted in accordance with the method described 
herein. 

Objectionable visual interference is considered 
to exist when the interfering signal exceeds that 
given by the ratios of table II. In table II the 
desired signal is median field and the undesired 
signal is the tropospheric signal intensity exceeded 
for 10 percent of the time. 

Table II 

Ratio of desired, to 
Channel separation : undesired signals 

Same channel _ 100 :1 
Adjacent channel _ 2:1 

It is considered that stations on alternate chan¬ 
nels or on channels separated by 4 Me can be oper¬ 
ated in the same city or area without objectionable 
interference (i. e., on this basis channels 1 and 2 
or 4 and 5 could be used in the same city or area). 
As an example of the application of the data 

contained in table II, objectionable interference 
from a co-channel station is considered to exist at 
the 500 pv/m contour of a station if a tropospheric 
signal from the co-channel station equals or ex¬ 
ceeds 5 pv/m for at least ten percent of the time. 
The ten percent values for 1 kilowatt of power 
and various antenna heights are given in Appen¬ 
dix V,2 and values for other powers may be ob¬ 
tained by using the sliding scale as for Appendix 
IV. The values indicated by Appendix V are 
based upon available data, and are subject to 
change as additional information concerning 
tropospheric wave propagation is obtained. 
At the present time it is considered sufficient to 

consider only the ground wave field intensities in 
determining the extent of adjacent channel in¬ 
terference. 

In determining the points at which the inter¬ 
ference ratio is equal to the values shown in table 
II, the field intensities for the two interfering 
signals under consideration should be computed 
for a considerable number of points along the 
line between the two stations. Using this data, 
field intensity versus distance curves should be 
plotted (e. g., cross-curves on graph paper) in 

’ Charts for Appendix V will be available at some future date 
when sufficient measurements of tropospheric signals are avail¬ 
able. Until such time as these charts are available, interference 
should be predicted on the basis of ground wave charts 
(Appendix IV). 

order to determine the points on this path where 
the interference ratios exist. The points estab¬ 
lished by this method, together with the points 
along the contour where the same ratios are deter¬ 
mined, are considered to be generally sufficient to 
predict the area of interference. Additional 
points may be required in case of irregular terrain 
or directional antenna systems. 
The area of interference, if any, shall be shown 

in connection with the map of predicted coverage 
required by the application form, together with 
the basic data employed in computing such inter¬ 
ference. The map shall show the interference 
within the 500 pv/m contour. 

6. FIELD INTENSITY MEASUREMENTS 
IN ALLOCATION 

When field intensity measurements are required 
by the Commission’s rules or when employed in 
determining the extent of service or interference 
of existing stations, such measurements should 
be made in accordance with the procedure outlined 
herein. 
Measurements made to determine the service and 

interference areas of television broadcast stations 
should be made with mobile equipment along roads 
which are as close and similar as possible to the 
radials showing topography which were submitted 
with the application for construction permit. 
Suitable measuring equipment and a continuous 
recording device must be employed, the chart of 
which is either directly driven from the speedom¬ 
eter of the automobile in which the equipment is 
mounted or so arranged that distances and identi¬ 
fying landmarks may be readily noted. The meas¬ 
uring equipment must be calibrated against rec¬ 
ognized standards of field intensity and so con¬ 
structed that it will maintain an acceptable accu¬ 
racy of measurement while in motion or when sta¬ 
tionary. The equipment should be so operated 
that the recorder chart can be calibrated directly 
in field intensity in order to facilitate analysis of 
the chart. The receiving antenna must be non-
directional and horizontally polarized. 
Mobile measurements should be made with a 

minimum chart speed of 3 inches per mile and 
preferably 5 or 6 inches per mile. Locations shall 
be noted on the recorder chart as frequently as 
necessary to definitely fix the relation between the 
measured field intensity and the location. The 
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time constant of the equipment should be such as 
to permit adequate analysis of the charts, and the 
time constant employed shall be shown. Meas¬ 
urements should be made to a point on each radial 
well beyond the particular contour under investi¬ 
gation. 
While making field intensity measurements the 

visual transmitter shall be used. It is recom¬ 
mended that a black picture be transmitted or that 
the transmitted be operated at black level without 
synchronization peaks. Operation at a power 
somewhat less than black level is permissible but 
too great a reduction in power is not recommended 
due to the difficulty of recording weak signals. In 
any event, an appropriate factor shall be used to 
convert the readings obtained to the field strength 
that would exist on synchronization peaks while 
operating at the authorized power. If other means 
of measurements are to be used a request should 
be made to the Commission stating the reasons 
therfor and the means to be used. 
After the measurements are completed, the 

recorder chart shall be divided into not less than 
15 sections on each equivalent radial from the 
station. The field intensity in each section of the 
chart shall be analyzed to determine the field 
intensity received 50 percent of the distance 
(medium field) throughout the section, and this 
median field intensity associated with the corre¬ 
sponding sector of the radial. The field intensity 
figures must be corrected for a receiving antenna 
elevation of 30 feet and for any directional effects 
of the automobile not otherwise compensated. 
This data should be plotted for each radial, using 
log-log coordinate paper with distance as the ab¬ 
scissa and field intensity as the ordinate. A smooth 
curve should be drawn through these points (of 
median fields for all sectors) and this curve used 
to determine the distance to the desired contour. 
The distances obtained for each radial may then 
be plotted on the map of predicted coverage or on 
polar coordinate paper (excluding water areas, 
etc.) to determine the service and interference areas 
of a station. 

In making measurements to establish the field 
intensity contours of a station mobile recordings 
should be made along each of the radials drawn 
in section 3C above. Measurements should extend 
from the vicinity of the station out to the 500 /xv/m 

measured contour and somewhat beyond. These 
measurements would be made for the purpose of 
determining the variation of the measured con¬ 
tours from those predicted. Adjustment of power 
or antenna may be required to fit the actual con¬ 
tours to that predicted. 

In predicting tropospheric interference on the 
basis of the above measurements, such measure¬ 
ments shall be carried out in the manner indicated 
above to determine the 500 /xv/m contour. Using 
the appropriate figure in Appendix IV for the 
channel involved and the sliding scale, the equiv¬ 
alent radiated power shall be determined by plac¬ 
ing the sliding scale on the chart (using the appro¬ 
priate antenna height) and moving the scale until 
the distance to the 500 /xv/m contour (as deter¬ 
mined above), and the 500 /xv/m mark are op¬ 
posite. The equivalent radiated power is then 
read from the sliding scale where it crosses the 
lower line of the top edge of the chart. Changing 
to the corresponding figure in Appendix V and 
using the equivalent radiated power just deter¬ 
mined, the distance to the interfering contour un¬ 
der investigation is read in the usual manner. 
In certain cases the Commission may desire 

more information or recordings and in these in¬ 
stances special instructions will be issued. This 
may include fixed location measurements to deter¬ 
mine tropospheric propagation and finding ratios. 

Complete data taken in conjunction with field 
intensity measurements shall be submitted to the 
Commission in affidavit form, including the fol¬ 
lowing : 
A. Map or maps showing the roads or points 

where measurements were made, the service and/or 
interference areas determined by the prediction 
method and by the measurements, and any unusual 
terrain characteristics existing in these areas. 
(This map may preferably be of a type showing 
topography in the area.) The 5,000 and 500 /xv/m 
contours shall be shown. 

B. If a directional transmitting antenna is em¬ 
ployed, a diagram on polar coordinate paper show¬ 
ing the predicted free space field intensity in milli¬ 
volts per meter at one mile in all directions. (See 
sec. 8.) 

C. A full description of the procedures and 
methods employed including the type of equip¬ 
ment, the method of installation and operation, 
and calibration procedures. 
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D. Complete data obtained during the survey, 
including calibration. 

E. Antenna system and power employed during 
the survey. 

F. Name, address, and qualifications of the en¬ 
gineer or engineers making the measurements. 

All data shall be submitted to the Commission 
in triplicate, except that only the original or one 
photostatic copy need be submitted of the actual 
recording tapes. 

7. TRANSMITTER LOCATION 

A. The transmitter location should be as near 
the center of the proposed service area as possible 
consistent with the applicant’s ability to find a 
site with sufficient elevation to provide service 
throughout the area. Location of the antenna 
at a point of high elevation is necessary to reduce 
to a minimum the shadow effect on propagation 
due to hills and buildings which may reduce ma¬ 
terially the intensity of the station’s signals in a 
particular direction. The transmitting site should 
be selected consistent with the purpose of the sta¬ 
tion, i. e., whether it is intended to serve a small 
city, a metropolitan area or a large area. Inas¬ 
much as service may be provided by signals of 
5,000 gv/m or greater field intensities in metropoli¬ 
tan areas, and inasmuch as signals below 500 /xv/m 
may provide service in rural areas, considerable 
latitude in the geographical location of the trans¬ 
mitter is permitted; however, the necessity for a 
high elevation for the antenna may render this 
problem difficult. In general, the transmitting 
antenna of a station should be located at the most 
central point at the highest elevation available. 
In providing the best degree of service to an area, 
it is usually preferable to use a high antenna rather 
than a lower antenna with increased transmitter 
power. The location should be so chosen that 
line-of-sight can be obtained from the antenna 
over the principal city or cities to be served ; in no 
event should there be a major obstruction in this 
path. 

B. The transmitting location should be selected 
so that the 5,000 /xv/m contour encompasses the 
urban population within the area to be served and 
the 500 /xv/m or the interference free from contour 
coincides generally with the limits of the area to 
be served. It is recognized that topography, 

shape of the desired service area, and population 
distribution may make the choice of a transmitter 
location difficult. In such cases consideration may 
be given to the use of a directional antenna system, 
although it is generally preferable to choose a 
site where a nondirectional antenna may be 
employed. 

C. In cases of questionable antenna locations it 
is desirable to conduct propagation tests to indi¬ 
cate the field intensity expected in the principal 
city or cities to be served and in other areas, par¬ 
ticularly where severe shadow problems may be 
expected. In considering applications proposing 
the use of such locations, the Commission may re¬ 
quire site tests to be made. Such tests should be 
made in accordance with the measurement proce¬ 
dure previously described, and full data thereon 
must be supplied to the Commission. Test trans¬ 
mitters should employ an antenna having a height 
as close as possible to the proposed antenna height, 
using a balloon or other support if necessary and 
feasible. Information concerning the authoriza¬ 
tion of site tests may be obtained from the Com¬ 
mission upon request. 

D. Present information is not sufficiently com¬ 
plete to establish “blanket areas” of television 
broadcast stations. A “blanket area” is that area 
adjacent to a transmitter in which the reception 
of other stations is subject to interference due to 
the strong signal from this station. Where it is 
found necessary to locate the transmitter in a 
residential area where blanketing problems may 
appear to be excessive, the application must in¬ 
clude a showing concerning the availability of 
other sites. The authorization of station con¬ 
struction in areas where blanketing problems ap¬ 
pear to be excessive will be on the basis that the 
applicant will assume full responsibility for the 
adjustment of reasonable complaints arising from 
excessively strong signals of the applicant’s 
station. 
Cognizance must of course be taken regarding 

the possible hazard of the proposed antenna struc¬ 
ture to aviation and the proximity of the proposed 
site to airports and airways. In passing on pro¬ 
posed construction, the Commission refers each 
case to the Civil Aeronautics Administration for 
its recommendations. Antenna painting and/or 
lighting may be required at the time of construc¬ 
tion or at a later date. 



13 

8. ANTENNA SYSTEMS 

A. An antenna which is high in respect to the 
average level of the territory it serves is desirable 
in order to reduce the effect of shadows. The an¬ 
tenna must be constructed so that it is as clear as 
possible of surrounding buildings or objects that 
would cause shadow problems. 

B. Applications proposing the use of directional 
antenna systems must be accompanied by the fol¬ 
lowing : 

(1) Complete description of the proposed an¬ 
tenna system. 

(2) Orientation of array with respect to true 
north; time phasing of fields from elements (de¬ 
grees leading or lagging) ; space phasing of ele¬ 
ments (in feet and degrees) ; and ratio of fields 
from elements. 

(3) Calculated field intensity pattern (on letter¬ 
size polar coordinate paper) giving the free space 
field intensity in millivolts per meter at one mile 
in the horizontal plane, together with the formula 
used, constants employed, sample calculations, and 
tabulations of calculation data. 

(4) Name, address, and qualifications of the 
engineer making the calculations. 

C. Applications proposing (1) the use of tele¬ 
vision broadcast antennas in the immediate vicin¬ 
ity (i. e., 200 feet or less) of television broadcast 
antennas operating on a channel within 20 percent 
in frequency of the proposed channel, or (2) the 
use of television antennas on channels 5 or 6 in the 
immediate vicinity of FM broadcast antennas, 
must include a showing as to the expected effect, 
if any, of such proximate operation. 
D. In cases where it is proposed to use a tower 

of a standard broadcast station as a supporting 
structure for a television broadcast antenna, an 
application for construction permit (or modifica¬ 
tion of construction permit) for such station must 
be filed for consideration with the television appli¬ 
cation. An application may be required for other 
classes of stations when the tower is to be used in 
connection with a television station. 
When a television antenna is mounted on a non-

directional standard broadcast antenna, new resis¬ 
tance measurements must be made of the standard 
broadcast antenna after installation and testing of 
the television antenna. During the installation 
and until the new resistance determination is 
approved, the standard broadcast station licensee 

778513*—48- 3 

should apply for authority (informal applica¬ 
tion) to operate by the indirect method of power 
determination. The television license application 
will not be considered until the application form 
concerning resistance measurements is filed for the 
standard broadcast station. 
When a television antenna is mounted on an 

element of a standard broadcast directional an¬ 
tenna, a full engineering study concerning the 
effect of the television antenna on the directional 
pattern must be filed with the application concern¬ 
ing the standard broadcast station. Depending 
upon the individual case, the Commission may 
require readjustment and certain field intensity 
measurements of the standard broadcast station 
following the completion of the television antenna 
system. 
When the proposed television antenna is to be 

mounted on a tower in the vicinity of a standard 
broadcast directional array and it appears that the 
operation of the directional antenna system may 
be affected, an engineering study must be filed with 
the television application concerning the effect of 
the television antenna on the directional pattern. 
Readjustment and field intensity measurements of 
the standard broadcast station may be required 
following construction of the television antenna. 
Information regarding data required in con¬ 

nection with standard broadcast directional an¬ 
tenna systems may be found in the Standards of 
Good Engineering Practice Concerning Standard 
Broadcast Stations. 

E. In the event a common tower is used by two 
or more licensees for antenna and/or antenna sup¬ 
porting purposes, the licensee who is owner of the 
tower shall assume full responsibility for the in¬ 
stallation and maintenance of any painting and/or 
lighting requirements, 
In the event of shared ownership, one license 

shall assume such responsibility and advise the 
Commission accordingly. 

F. STANDARD LAMPS AND PAINTS 

When necessary for the protection of air navi¬ 
gation, the antenna and supporting structure shall 
be painted and illuminated in accordance with the 
specifications supplied by the Commission pur¬ 
suant to Section 303 (q) of the Communications 
Act of 1934, as amended. 
These individual specifications are issued for 

and attached to each authorization for an installa-
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tion. The details of the specifications depend on 
the degree of hazard presented by the particular 
installation. The tower paint shall be kept in 
good condition and repainted as often as necessary 
to maintain this condition. 

General information regarding painting and 
lighting requirements is contained in the Obstruc¬ 
tion Marking Manual available from the Civil 
Aeronautics Administration, Washington 25, D. C. 

9. TRANSMITTERS AND ASSOCIATED 
EQUIPMENT 

A VISUAL TRANSMITTER DESIGN 

The general design of television broadcast visual 
transmitting equipment shall be in accordance 
with the following principles and specifications : 

(1) The over-all attenuation characteristics of 
the transmitter measured in the antenna transmis¬ 
sion line after the vestigial side band filters shall 
not be greater than— 

2 db at 0.5 Me 
2 db at 1.25 Me 
3 db at 2.0 Me 
6 db at 3.0 Me 

12 db at 3.5 Me 

below the ideal demodulated curve. ( See Appen¬ 
dix III.) The curve shall be substantially smooth 
between these specified points exclusive of the 
region from 0.75 Me to 1.25 Me.8

(2) The field strength or voltage of the lower 
side band as radiated or dissipated and measured 
as described in (3) below shall not be greater than 
—20 db for a modulating frequency of 1.25 Me 
or greater.3

(3) The attenuation characteristics of a visual 
transmitter shall be measured by application of a 
modulating signal to the transmitter input ter¬ 
minals in place of the normal composite televi¬ 
sion video signal. The signal applied shall be a 
composite signal composed of a synchronizing sig-

3 In the case of (1) above, output measurement shall be made 
with the transmitter operating into a dummy load of pure resist¬ 
ance and the demodulated voltage measured across this load. The 
ideal demodulated curve is that shown in Appendix III. 

In the case of (2) above, field strength measurements are 
desired. It is anticipated that these may not yield data which 
are consistent enough to prove compliance with the attenuation 
standards prescribed above. In that case, measurements with 
a dummy load of pure resistance together with data on the 
antenna characteristics shall be taken in place of over-all field 
measurement«. The “synchronizing signal” referred to in these 
paragraphs means either a standard synchronizing wave form or 
any pulse that will properly set the peak. 

nal to establish peak output voltage plus a variable 
frequency sine wave voltage occupying the inter¬ 
val between synchronizing pulses. The axis of 
the sine wave in the composite signal observed in 
the output monitor shall be maintained at an am¬ 
plitude 0.5 of the voltage at synchronizing peaks. 
The amplitude of the sine wave input shall be held 
at a constant value. This constant value should 
be such that at no modulating frequency does the 
maximum excursion of the sine wave, observed in 
the composite output signal monitor, exceed the 
value 0.75 of peak output voltage. The amplitude 
of the 100-kilocycle sideband shall be measured 
and designated zero db as a basis for comparison. 
The modulation signal frequency shall then be 
varied over the desired range and the field strength 
or signal voltage of the corresponding sidebands 
measured. 
As an alternate method of measuring, in those 

cases in which the automatic d-c insertion can be 
replaced by manual control, the above character¬ 
istic may be taken by the use of a video sweep 
generator and without the use of pedestal syn¬ 
chronizing pulses. The d-c level shall be set for 
midcharacteristic operation.3

(4) The radio frequency signal, as radiated, 
shall have an envelope as would be produced by a 
modulating signal in conformity with Appendix 
I. as modified by vestigial operation specified by 
Appendix II. 

( 5 ) The time interval between the leading edges 
of successive horizontal pulses shall vary less than 
one half of one percent of the average interval. 

(6) The rate of change of the frequency of re¬ 
currence of the leading edges of the horizontal 
synchronizing signals shall be not greater than 
0.15 percent per second, the frequency to be de¬ 
termined by an averaging process carried out over 
a period of not less than 20, nor more than 100 
lines, such lines not to include any portion of the 
vertical blanking signal. 

B. AURAL TRANSMITTER DESIGN 

The general design of the aural transmitting 
equipment associated with a television station shall 
be in accordance with the following principles and 
specifications : 

(1) The transmitter shall operate satisfactorily 
with a frequency swing of ±25 kilocycles, which 
is considered 100 percent modulation. It is rec-
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ommended, however, that the transmitter be de¬ 
signed to operate satisfactorily with a frequency 
swing of at least ±40 kilocycles. 

(2) The transmitting system (from input ter¬ 
minals of microphone pre-amplifier, through audio 
facilities at the studio, through telephone lines 
or other circuits between studio and transmitter, 
through audio facilities at the transmitter, and 
through the transmitter, but excluding equalizers 
for the correction of deficiencies in microphone 
response) shall be capable of transmitting a band 
of frequencies from 50 to 5,000 cycles. Pre-em¬ 
phasis shall be employed in accordance with the 
impedance-frequency characteristic of a series 
inductance-resistance network having a time con¬ 
stant of 75 microseconds. (See Appendix VI.) 
The deviation of the system response from the 
standard pre-emphasis curve shall lie between two 
limits as shown by Appendix VI. The upper of 
these limits shall be uniform (no deviation) from 
50 to 15,000 cycles. The lower limit shall be uni¬ 
form from 100 to 7,500 cycles, and three db below 
the upper limit; from 100 to 50 cycles the lower 
limit shall fall from three db limit at a uniform 
rate of one db per octave (4 db at 50 cycles) ; from 
7,500 to 15,000 cycles the lower limit shall fall from 
three db limit at a uniform rate of two db pel1 

octave (5 db at 15,000 cycles). 
(3) At any modulating frequency between 50 

and 15,000 cycles and at modulation percentage of 
25 percent, 50 percent and 100 percent, the com¬ 
bined audio frequency harmonics measured in the 
output of the system shall not exceed the root¬ 
mean-square values given in the following table : 

Distortion 
Modulation frequency : ( Percent ) 

50 to 100 cycles_ 3. 5 
100 to 7,500 cycles- 2. 5 
7,500 to 15,000 cycles_ 3. 0 

Measurement shall be made employing 75 micro¬ 
second de-emphasis in the measuring equipment 
and 75 microsecond pre-emphasis in the trans¬ 
mitting equipment, and without compression if 
a compression amplifier is employed. Harmonics 
shall be included to 30 kc.4

4 Measurements of distortion using de emphasis in the measur¬ 
ing equipment are not practical at the present time for the range 
7,500 to 15.000 cycles for 25 and 50 percent modulation. There¬ 
fore, measurements should be made at 100 percent modulation and 
on at least the following modulating frequencies : 50, 100, 400, 
1,000, 5,000, 10,000, and 15,000 cycles. At 25 and 50 percent 
modulation measurements should be made on at least the follow¬ 
ing modulating frequencies : 50, 100, 400, 1,000 and 5,000 cycles. 

It is recommended that none of the three main 
divisions of the system (transmitter, studio to 
transmitter circuit, and audio facilities) contribute 
over one-half of these percentages, since at some 
frequencies the total distortion may become the 
arithmetic sum of the distortions of the divisions. 

(4) The transmitting system output noise level 
(frequency modulation) in the band of 50 to 
15,000 cycles shall be at least 55 db below the audio 
frequency level representing a frequency swing 
of ±25 kc.5

(5) The transmitting system output noise 
level (amplitude modulation) in the band of 50 
to 15,000 cycles shall be at least 50 db below the 
level representing 100 percent amplitude modu¬ 
lation.5

(6) If a limiting or compression amplifier is 
employed, precaution should be maintained in its 
connection in the circuit due to the use of pre¬ 
emphasis in the transmitting system. 

C. DESIGN APPLICABLE TO BOTH VISUAL AND 
AURAL TRANSMITTERS 

In addition to design features applicable to the 
individual transmitters, the general design of 
television broadcast (visual and aural) transmit¬ 
ting equipment shall be in accordance with the 
following principles and specifications : 

(1) Automatic means shall be provided in 
the transmitters to maintain the authorized 
carrier frequencies within the allowable tolerance 
(±0.002 percent). 

(2) The transmitters shall be equipped with 
suitable indicating instruments for the determina¬ 
tion of operating power and with other instru¬ 
ments as are necessary for proper adjustment, 
operation, and maintenance of the equipment. 

(3) Adequate provision shall be made for vary¬ 
ing the output power of the transmitters to com¬ 
pensate for excessive variations in line voltage or 
for other factors affecting the output powers. 

(4) Adequate provisions shall be provided in all 
component parts to avoid overheating at the rated 
maximum output powers. 

(5) Means should be provided for connection 
and continuous operation of approved frequency 
and modulation monitors. 

0 For the purpose of these measurements the visual transmitter 
should be Inoperative since the exact amount of noise permissible 
from that source is not known at this time. 
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D. CONSTRUCTION 

In general, the transmitters shall be constructed 
either on racks and panels or in totally enclosed 
frames protected as required by article 810 of the 
National Electrical Code,8 and as set forth below: 

(1) Means shall be provided for making all 
tuning adjustments, requiring voltages in excess 
of 350 volts to be applied to the circuit, from the 
front of the panels with all access doors closed. 

(2) Proper bleeder resistors or other automatic 
means shall be installed across all the capacitor 
banks to lower any voltage which may remain ac¬ 
cessible with access door open to less than 350 volts 
within two seconds after the access door is opened. 

(3) All plate supply and other high voltage 
equipment, including transformers, filters, rec¬ 
tifiers and motor generators, shall be protected so 
as to prevent injury to operating personnel. 

(a) Commutator guards shall be provided on 
all high voltage rotating machinery. Coupling 
guards should be provided on motor generators. 

(6) Power equipment and control panels of the 
transmitters shall meet the above requirements 
(exposed 220-volt A. C. switching equipment on 
the front of the power control panels is not recom¬ 
mended but is not prohibited). 

(c) Power equipment located at a television 
broadcast station not directly associated with the 
transmitters (not purchased as part of same) , such 
as power distribution panels, are not under the 
jurisdiction of the Commission; therefore section 
3.654 does not apply. 

(4) Metering equipment— (a) All instruments 
having more than 1,000 volts potential to ground 
on the movement shall be protected by a cage or 
cover in addition to the regular case. (Some in¬ 
struments are designed by the manufacturers to 
operate safely with voltages in excess of 1,000 volts 
on the movement. If it can be shown by the man-

« The pertinent sections of article 810 of the National Electrical 
Code reads as follows : "8191. General.—Transmitters shall com¬ 
ply with the following : 

“a. Enclosing.—The transmitter shall be enclosed in a metal 
frame or grille, or separated from the operating space by a barrier 
or other equivalent means, all metallic parts of which are effec¬ 
tually connected to ground. 

“b. Grounding of controls.—All external metallic handles and 
controls accessible to the operating personnel shall be effectually 
grounded. No circuit in excess of 150 volts shall have any parts 
exposed to direct contact. A complete dead-front type of switch¬ 
board is preferred. 

“c. Interlocks on doors.—All access doors shall be provided 
with interlocks which will disconnect all voltages In excess of 350 
volts when any access door is opened.” 

ufacturer’s rating that the instrument will operate 
safely at the applied potential, additional protec¬ 
tion is not necessary.) 

(b) In case the plate voltmeters are located on 
the low potential side of the multiplier resistors 
with the potential of the high potential terminal 
of the instruments at or less than 1,000 volts above 
ground, no protective case is required. However, 
it is good practice to protect voltmeters subject to 
more than 5,000 volts with suitable over-voltage 
protective devices across the instrument terminals 
in case the winding opens. 

(c) Transmission line meters and any other ra¬ 
dio frequency instrument which may be necessary 
for the operator to read shall be so installed as to 
be easily and accurately read without the operator 
having to risk contact with circuits carrying high 
potential radio frequency energy. 

(d) It is recommended that component parts 
comply as much as possible with the component 
specifications designated by the Army-Navy Elec¬ 
tronics Standards Agency. 

E. WIRING AND SHIELDING 

(1) The transmitter panels or units shall be 
wired in accordance with standard practice, such 
as insulated leads properly cabled and supported, 
concentric lines or rigid bus bar properly insulated 
and protected. 

(2) Wiring between units of the transmitters, 
with the exception of circuits carrying radio fre¬ 
quency energy or video energy, shall be installed 
in conduits or approved fiber or metal raceways 
to protect it from mechanical injury. 

(3) Circuits carrying radio frequency or video 
energy between units shall be either coaxial, two 
wire balance lines, or properly shielded. 

(4) All stages or units shall be adequately 
shielded and filtered to prevent interaction and 
radiation. 

(5) The frequency and modulation monitors 
and associated radio frequency lines to the trans¬ 
mitter shall be thoroughly shielded. 

F. INSTALLATION 

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

(2) Since an operator must be on duty during 
operation, suitable facilities for his welfare and 
comfort shall be provided. 
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G. SPARE TUBES 

A spare tube of every type employed in the 
transmitters and frequency modulation monitors 
shall be kept on hand at the equipment location. 
When more than one tube of any type are em¬ 
ployed, the following table determines the num¬ 
bers of spare of that type required : 

Spare» 
Number of each type employed : required 

1 or 2_ 1 
3 to 5_ 2 
6 to 8_ 3 
9 or more_ 4 

An accurate circuit diagram and list of required 
spare tubes, as furnished by the manufacturer of 
the equipment, shall be supplied and retained at 
the transmitter location. 

H. OPERATION 

In addition to specified requirements of the 
rules governing television broadcast stations, the 
following operating requirements are specified: 

(1) Spurious emissions, including radio fre¬ 
quency harmonics, shall be maintained at as low 
a level as the state of the art permits. 

(2) If a limiting or compression amplifier is 
used in conjunction with the aural transmitter, due 
operating precautions should be maintained in its 
use due to pre-emphasis in the transmitting system. 

I. STUDIO EQUIPMENT 

Studio equipment shall be subject to all the above 
requirements where applicable except as follows: 

(1) If properly covered by an underwriters’ 
certificate, it will be considered as satisfying safety 
requirements. 

(2) Section 8191 of article 810 of the National 
Electrical Code shall apply for voltages only in 
excess of 500 volts. 
No specific requirements are made relative to the 

design and acoustical treatment of studios. How¬ 
ever, the design of studios, particularly the main 
studio, shall be compatible with the required per¬ 
formance characteristics of television broadcast 
stations. 

10. INDICATING INSTRUMENTS 

A. A television broadcast station shall be 
equipped with suitable indicating instruments of 

' accepted accuracy to measure the direct plate 
voltage and current of the last radio stage of the 
visual and aural transmitters and an instrument 
for reading the transmission line of both trans¬ 
mitters. 
The following requirements and specifications 

shall apply to indicating instruments used by tele¬ 
vision broadcast stations in compliance with this 
rule : 

(1) Length of scale shall be not less than 
2%0 inches. 

(2) Accuracy shall be at least 2 percent of the 
full scale reading. 

(3) Scale shall have at least 40 divisions. 
(4) Full scale reading shall be not greater than 

five times the minimum normal indication. 
No specifications are prescribed at this time 

regarding the peak indicating device required by 
section 11B (1) of these standards. 

B. No instruments indicating the plate current 
or plate voltage of the last radio stage shall be 
changed or replaced without written authority of 
the Commission, except by instruments of the same 
maximum scale readings and accuracy. Requests 
for authority to use an instrument of different 
maximum scale reading and/or accuracy shall be 
made by letter or telegram giving the manufac¬ 
turer’s name, type number, and full scale reading 
of the proposed instrument and the values of cur¬ 
rent or voltage the instrument will be employed to 
indicate. Requests for temporary authority to 
operate without an instrument or with a substitute 
instrument may be made by letter or telegram stat¬ 
ing the necessity therefor and the period involved. 

C. No required instrument the accuracy of 
which is questionable shall be employed. Repairs 
and calibration of instruments shall be made by 
the manufacturer, or by an authorized instrument 
repair service of the manufacturer, or by some 
other properly qualified or equipped instrument 
repair service. In any case, the repaired instru¬ 
ment must be supplied with a certificate of 
calibration. 
D. Recording instruments may be employed in 

addition to the indicating instruments to record 
the direct plate current and/or voltage to the last 
radio stage provided that they do not affect the 
operation of the circuits or accuracy of the indicat-
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ing instruments. If the records are to be used in 
any proceeding before the Commission, as repre¬ 
sentative of operation, the accuracy must be the 
equivalent of the indicating instruments and the 
calibration shall be checked at such intervals as to 
insure the retention of such accuracy. 

E. The function of each instrument used in the 
equipment shall be clearly and permanently shown 
on the instrument itself or on the panel immedi¬ 
ately adjacent thereto. 

11. OPERATING POWER—DETERMINA¬ 
TION AND MAINTENANCE 

A. DETERMINATION 

(1) Visual transmitter.—The average power 
shall be measured while operating into a dummy 
load of substantially zero reactance and a resist¬ 
ance equal to the transmission line surge imped¬ 
ance, while transmitting a standard black tele¬ 
vision picture. The peak power shall be the power 
obtained by this method, multiplied by the factor 
1.68. During this measurement the direct plate 
voltage and current of the last radio stage and 
the peak output voltage or current shall be read 
for use below. 

(2) Aural transmitter.—The operating power 
of the aural transmitter shall be determined by 
the indirect method. This is the product of the 
plate voltage (Ep) and the plate current (Ip) of 
the last radio stage, and an efficiency factor, F; 
that is. 

Operating power =.£’/> xlp x F 

The efficiency factor, F, shall be established by 
the transmitter manufacturer for each type of 
transmitter for which he requests FCC approval, 
and shall be shown in the instruction books sup¬ 
plied to the customer with each transmitter. In 
the case of composite equipment the factor F shall 
be furnished to the Commission by the applicant 
along with a statement of the basis used in deter¬ 
mining such factor. 

B. MAINTENANCE 

(1) Visual transmitter.—The peak power shall 
be monitored by a peak reading device which reads 
proportionally to other voltage or current on the 
transmission line operating into the antenna, the 
meter to be calibrated during the measurement de¬ 
scribed in A (1) above. The operating power as 
so monitored shall be maintained as near as prac¬ 
ticable to the authorized operating power and shall 
not exceed the limits of 10 percent above and 20 
percent below the authorized power except in 
emergencies. 
As a further check both plate voltage and plate 

current of the output stage shall be measured with 
a standard black television picture with the trans¬ 
mitter operating into the antenna. These values 
must agree substantially with corresponding read¬ 
ings taken under A (1) above. 

(2) Aural Transmitter.—The operating power 
of aural transmitters shall be maintained as near 
as practicable to the authorized operating power, 
and shall not exceed the limits of 10 percent above 
and 20 percent below the authorized power except 
in emergencies. 

(3) In the event it becomes impossible to op¬ 
erate with the authorized power, the station may 
be operated with reduced power for a period of 
10 days or less provided the Commission and the 
Engineer in Charge of the district in which the 
station is located shall be notified in writing im¬ 
mediately thereafter and also upon the resumption 
of the normal operating power.’ 

12. AUXILIARY TRANSMITTERS 

Auxiliary transmitters may not exceed the 
power rating of the main transmitters. As a gen¬ 
eral guide specifications for auxiliary transmitters 
should conform as much as possible to those of the 
main transmitters. No requirements are set forth 
at this time. 

13 to 20, inclusive : These section to be supplied. 

’ See Appendix 3 of Part I of the Rules and Regulations fu» 
addresses of Field Offices. 



TELEVISION SYNCHRONIZING WAVEFORM 
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NOTE 
I H • Time from start of one Une to start of next Une 
2 V - Time from start of one field to start of next field 
3 Leod^ing^ °™*^ing «dges of vertical blanking shodd be complete in less 

4 L eadmg and trailing slopes of horizontal blanking must be steep enough to 
preserve minimum and maximum values of (x*y) and (i) under al I 
conditions of picture content 

5 Dimensions marked with asterisk indicate that tolerances given ore 
permitted only for long time variations a nd not for successive cycles 

6 Equalizing pulse area shall be between o. 45 andO. 5 of area of a 
horizontal sync pulse 

7 Refer to text for further explanations and tolerances 
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IDEALIZED PICTURE TRANSMISSION 

AMPLITUDE CHARACTERISTIC 
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A -See section 9A(2) for field strength at these points 

Not drawn to scale 
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ASSUMED IDEAL DETECTOR OUTPUT 

MODULATING FREQUENCY 
Megacycles 
APPENDIX III 
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APPENDIX IV 
FIGURE 1 
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GROUND WAVE SIGNAL RANGE FOR TELEVISION 
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FIGURE 2 
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ANTENNA HEIGHT IN FEET 

GROUND WAVE SIGNAL RANGE FOR TELEVISION 
82mc, <r =5 x IO*"e.m.u, 6-15, RECEIVING ANTENNA HEIGHT 30 FEET 

FOR HORIZONTAL (AND APPROX. FOR VERTICAL) POLARIZATION 

APPENDIX IV 
FIGURE 8 
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