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PREAMBLE

The International Administrative Aeronautical Radio Conference met 
iO Geneva, on'May 15, 194#.

The purposes and functions of the Conference are defined in Article 
6 (c) and (e) of the Annex to the Resolution of the International Adminis­
trative Radio Conference, 1947, “Relating to the Preparation of a New Inter­
national Frequency List and in the Resolution * of the Administrative 
Council of the Union, at its Second Session, Geneva, January, 1948*

In accordance with the Resolution of the Administrative Council, a
Preparatory Committee for the Conference met in Geneva from April 27 to 
May 14, 1948. It prepared an agenda for the Conference and formulated recom­
mendations as to the technical basis and methods of approach for the esta­
blishment of the allotment plan for frequencies in the bands of the aero­
nautical mobile service.

The Conference adopted, as its basis of work, the recommendations of 
the Preparatory Committee, including the following agenda s

A - Rules of procedure for the Conference. Election of officers. 
Admission of International Organizations.

B - Consideration of the Report of the Preparatory Committee.
C - Determination of the technical and operational principles

for the allotment of frequencies in the aeronautical mobile 
bands.

D - Determination of principles relating specifically to the 
allotment of frequencies in the bands of the aeronautical 
mobile R service.

E - Determination of principles relating specifically to the 
allotment of frequencies in the bands of the aeronautical 
mobile OR service.

F - Establishment of the plan for the, allotment of frequencies :
- for the aeronautical mobile R service.
- for the aeronautical mobile OR service.
- for special services, for'example s Distress, Air/Sea 
Rescue, Meteorological Broadcasts, Aerodrome Control, 
Approach Control, etc.

* The full text of this Resolution may be found in Volume III of the Report 
of the First Session of the International Administrative Aeronautical 
Radio Conference, Geneva, 1948 as an attachment to Aer-Document 1 included 
therein.
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G - Consideration of methods for the accomodation in the future of . 
additional requirements in the bands of the aeronautical i^obile 
service.

H - Consideration of the recommendation to be made t'o the P.F.B. 
relating to the carrying out of the plan established by the 
Conference.

I - Handling of public correspondence on frequencies of the aero­
nautical mobile service (see paragraph 225, Radio Regulations, 
1947).

In addition, the Conference, during the course of its work, added the
following questions to its adopted agenda :

J - Forwarding to the International Civil Aviation Organization of 
copies of complaints and reports relating to interference within 

v the aeronautical mobile service frequency bands.
K - Coordination between Aviation and Maritime services in the field 

of telecommunications.
L - Publication by the I.T.U. of certain service documents.

M - Cooperation .between the I.C.A.O. and the I.T.U.
Also* considering :

- that the requirements of the aeronautical mobile service can be 
satisfied within the limits of the bands allocated to this ser­
vice by the International Administrative Radio Conference, 1947,
only under the condition of the maximum utilization of the 
possibilities of frequency sharing between the different regions 
of the worldj and

- that various systems of communication are used by different 
countries and areas for this service,

the Conference, at the beginning of its work, decided its tasks to be as 
follows :

a) to summarize the requirements of the aeronautical mobile service |
b) for the aeronautical mobile R service,

- to divide the world into regions, taking into account the 
distribution of air routes and wave propagation conditions,
to obtain the maximum utilization of frequency repetition, and,

- to allot frequencies to countries and regions, bearing in mind 
that further allotment or assignment of these frequencies 
within those countries and regions will be done respectively 
by Administrations or by .regional conferences, should the 
Administrations concerned find this necessary, and that such
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further allotment or assignment must not conflict with the 
frequency allotment plan established by the Conference for other 
parts of the world, particularly areas adjacent to the countries 
or regions concerned

c) for the aeronautical mobile OR service, taking into account wave 
propagation conditions and the maximum possibility of frequency 
repetition to allot frequencies to countries in order to satisfy 
their requirements, bearing in mind that further assignment- of 
frequencies within the areas specified will be done by Administra­
tions*

The Conference successfully terminated its work with regard to establish­
ing a plan for the allotment of frequencies for the aeronautical mobile OR 
service* This plan appears in a separate volume entitled "Volume II - Final 
Report of the International Administrative Aeronautical Radio Conference on 
the Plan for the Allotment of Frequencies for the Aeronautical Mobile OR 
Service Adopted at its First Session, Geneva, 19AB,f.

The Conference also completed its studies and formulated recommendations 
on items J, K, L, and M of its agenda. These recommendations, along with certain 
other recommendations on collateral questions on which final action was taken, 
are contained in a separate volume entitled "Volume IV - Recommendations and 
Resolutions Adopted by the International Administrative Aeronautical Radio 
Conference (First Session) Genova, 19/.S".

The texts and charts contained in this Volume entitled "Chapter I - 
Technical and Operational Principles Utilized for the Establishment of the 
Plan for the Allotment of Frequencies for the Aeronautical Cu Service and of 
the Draft Plan for the Allotment of Frequencies for the Aeronautical Mobile 
R Service" and "Annex I - Minimum and Maximum Range Charts for Use as a Guide 
to the Allotment of Frequencies" were drawn up and adopted by the Conference*
The texts were prepared on "yellow" paper with the intention that .they would, 
together with the charts, form part of the Final Report of .the Conference.
The Conference having decided not to prepare a complete Final Report as yet, 
this material may be utilized for the purposes of the complete Final Report 
when prepared.

With regard to establishing a plan for the allotment of frequencies for 
the aeronautical mobile R service, the Conference drew up a draft plan but 
found that it could not, without further studies, establish a final plan 
acceptable to all Members of the Union, and therefore decided to suspend 
temporarily it3 work on the plan*

The Conference consequently made no final decision with regard to all 
of the documents relating to the establishment of a plan for the allotment 
of frequencies in the bands allocated to the aeronautical mobile R service, 
but decided to send to Administrations and interested Internationa] organi­
zations the documents of the Conference which set forth the provisional results 
of the First Session with regard to the plan. These documents appear in 
Volume III, and their original texts are to be considered as reference texts.

The reasons for the temporary suspension of the work of the Conference 
are explained in detail in the first Resolution which appears at the beginning 
of Volume III. The action to be taken during the recess is explained in 
detail in the two Resolutions appearing in that Volume.
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The draft plan for the allotment of frequencies to the aeronautical 
mobile R service, covering Major World Air Route Areas * «md Regional and 
Domestic Air Route Areas, was drawn up by the Conference, utilizing the 
technical and operational principles set forth in this Volume. The draft plan 
resulted in such a shortage of allotment in certain regional and domestic sub- 
areas as compared with the stated requirements that it was obvious that the 
basic principles on which the plan was based, or alternatively the stated 
requirements, or both, would have to be modified in order to close the gap 
between requirements and allotments•

While a fairly large body of opinion considered that the draft plan had 
failed and that the basic principles should be revised, it was the majority 
view that the basic principles should not be degraded but that strenuous 
attempts should be made to reduce the stated requirements, which were consider­
ed, according to many opinions, to be far above the real needs, particularly 
if Administrations of adjacent areas or sub-areas would take action to coordi­
nate their requirements.

If the basic principles were not altered, it was considered that a 
further long study by the Conference would not result in a sufficiently 
increased number of frequencies for allotment to sub-areas to satisfy the 
'stated requirements • .

It was therefore agreed by'majority vote that the Conference should be 
adjourned to enable Administrations to study the draft plan and all other 
proposals dealing with'the preparation-of a plan, or devise other draft plans, 
and, more important, .to coordinate their requirements .with adjoining Adminis­
trations • This could be done either at special informal meetings, or at 
Conferences already scheduled.or to be scheduled, in order to achieve the 
greatest possible frequency economy by joint use of sub-area or area 
frequencies*

* See First Resolution appearing at the beginning of Volume III.



CHAPTER I

Technical and Operational Principles Utilized 
for the Establishment of the Plan for the Allotment 
of Frequencies for the Aeronautical Mobile OR Service 
and of the Draft Plan for the Allotment of Frequencies 

for the Aeronautical Mobile R Service

Section I - Determination of Channels

Channel Separation
(l) Considering}

a) that the aviation service is growing rapidly and that the portion of 
the spectrum allocated to the aeronautical mobile service is extremely 
limited ;

b) that the present trend towards higher aircraft speeds will require 
increasing speed in the handling of air ground messages;

c) that provision for the use of equipment with low stability in the 
aviation service would require wide communication channels;

d) that, however, the period which will elapse until the implementation 
of the plan established by the Conference will permit the modification 
or, if necessary, the retirement of equipment with low stability}

frequency separations adequate to permit high capacity means of communic­
ation as indicated in the following table were adopted:

Bands
2850 - 3155 ke/s 7.0 kc/s
3400 - 4750 kc/s 7.0 kc/s
5480 - 6765 kc/s 7.5 kc/s
8815 - 9040 kc/s 8.5 kc/s
10005 - 10100 kc/s 9.0 kc/s
11175 - 11400 kc/s 9.5 kc/s
13200 - 18030 kc/s 10.0 kc/s
21850 - 23350 kc/s 12.0 kc/s

(2) The use of channels as derived from the above table, for the various 
classes of emissions, i.e., Al, A3, M  etc... will be subject to special 
arrangements by the administrations concerned in order to avoid the inter­
ference which may result from the simultaneous use of the same channel 
for several classes of emission, no inherent priority being given to any 
particular class of emission.



(3) It is recognized that as a practical matter it might be possible for
two or more A1 channels to be derived from each of the channels provided 
under this frequency separation plan and that there is a present require­
ment for manual telegraph communication in many parts of the world.

(4-) The subdivision of channels and grouping of adjacent channels derived 
from the above table to permit the satisfaction of particular require­
ments, will be subject to special arrangements by the administrations 
concerned in order to avoid the interference which-may result from the 
use of.one or several channels for the. different classes of emission.

(5) The arrangements in (2) and (4) above should be made under the provisions 
of Article 40 of the International Telecommunication. Convention and 
Article 4 of the Radio Regulations, Atlantic City, 1947.



Frequencies to be Allotted
At the top and bottom of each column is shown, in percentage, the maximum 
deviation of the first and last frequency of each band which may be permitted 
in the direction of the band edge, assuming double' side'" band modulation with 
a maximum modulation frequency of 3000 cycles.
Band! 2050 - 3X55 kc/s 3A00 - 3.5.00

(0.035$) ■ (0.044$).
2854 ; 3404.5 i
2861 i 3411.5
2868 3416.5
2875 3425.5
2882 3432.5
2389 3439.5
2396 3446.5
2903 3453.5 ;
2910 3460.5 1
2917 3467.5
2924 3474.5
2931. 3481.5
2933 R 3488.5
2945 (24) 3495.5
2952
2959 (0.043$)
2966 .

2973 ■
2930
2937 ■

2994
3001
3003
3015
3023,.5 R * OR
3032
3039
3046 •

3053 [
3060
3067
3074 !
3031
3033
3095 ! OR
3102 (13)
‘3109 1
3116 ■

3123 .

3130
3137
3144
3151

.3900 - 3950 kc/s 
(0.025%)

\

R
(14)

3904
3911
3913
3925
3932
3939
3946

OR
(7)

(0.025$)

(0.0
\4654.5 

4-661.5
4668.5
4675.5
4682.5
4639.5
4696.5

4703.5
4710.5
4717.5
4724.5
4731.5
4733.5
4745.5

/
(0.032$)

R
(7)

OR
(7)

(0.032$)
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Band* 5X80-5730 kc/s 6525-6765 kc/s 8815-90X0 kc/s 10005-10100 kc/s
(0.018$) (0.023$) (0.022$) (0.04$)

- 1 •V. ■ ^5A8A 6529.5 8820 " 10012
5491.5 6537 8828.5 10021
5X99 6544.5 8837 10030
5506.5 6552 8845.5 10039
551X 6559.5 8854 10043
5521i5 6567 8862.5 10057
5529 6574.5 8871 10066
5536;5 6582 8879.5 10075
55XX 6589.5 8888 10084
5551.5 R 6597 R 8896.5 R 10093
5559 (26) 6604.5 (21) 8905 (18) >
5566.5 6612 8913.5 (0.04$)
557A 6619.5 8922
5581.5 6627 8930.5
5589 6634.5 8939
5596.5 6642 3947.55604 6649.5 * 3956
5611.5 6657 **8961.5
5619 6664.5
5626.5 6672 8967 "
5634 6679.5 8975.5
5641.5 8984
5649 *6685 ' 8992.5 OR
5656.5 *6687.5 9001 (9)5664 6693 9009.5
5671.5 6700.5 9018

6708 9026.55680 ft ♦ OR 6715.5 OR 9035
>V 6723 (12)5688 6730.5 (0.022$)

5695.5 6738
’5703 OR 6745.5
5710.5 (6) 6753
5718 6760.5
5725.5/ (0.022$)
(0.026$)

# Available for A1 emission only

#* It is necessary that equipment having a high degree of stability be used 
on this A1 channel only.



Bands 11175-11400 W s  
(0.02255)

11180.5 
11190
11199.5 
11209
11218.5 11228
11237.5 
1124-7
11256.5 ,11266

* 11273
11280.5 11290
11299.5 
11309
11318.5 
11328
11337.5 
11347

-11356.511366
11375.5 
11385
11394.5
(0.027$)

OR
(11)

R
(13)

13200-13360 kch  
'■■(0.01956) ' (0.0256) (0.01955^)

13205.5 . 15016 17906.5
13215.5 15026 17916.5
13225.5 OR • ■ 15036. 17926.5. R
13235.5 (6) 15046 OR 17936.5 (7)
13245.5 15056 (10) . 17946.5
13255,5 15066 17956.5■ ■ ■ . v1 . 15076 *«* 17966.5
13264.5X .15086. . /
13274.5 * 15092.5 --17975 1
13284.5 * 15096.5 17983.5 OR

(6)13294.5
13304.5

R
(10)

/
(0.02%) ' 17993.5 

• 18003.5
13314.5 18013-5
13324.5 • 18023.5
13334*5
13344*4 (0.019m
13354.5 1
(0.0187$)

Available for A1 emission only
. ‘  i

Although the separation between 17966,5 and 17975 kc/s and between 
17975*and 17963.5 kc/s is smaller than the standard separation adopted 
for this band, the general decision regarding the use of the different 
classes of.emission on high capacity channels is applicable to the 
channel centered at this frequency.

Ad.iacent Channels
In the interest of the suppression of adjacent channel interference, 
allotment plans should avoid the use of adjacent channels by aircraft oper­
ating in the same flight areas and by aeronautical stations serving those 
aircraft* ’
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Section II - Technical Data • .

Standards for the Construction of Curves (See Annex I)

Considering that a need exists'for some means of selecting the order of_ 
frequencies necessary for individual air route operation, minimum and'max­
imum range charts have been prepared ..for use as a.' guidp to the allotment of 
frequencies, in order to show the expected physical ranges.‘. The maximum 
range charts were based on an assumed aircraft noise level of■net more than 
5 uy/m with a field intensity in the vicinity of the aircraft of 5 pv/rm for 
hand-speed method of communications (A1 emission), and 20 pv/m for nigh 
capacity means of communication, including A3 emissions* It should be borne 
in mind that with adequate servicing the aircraft noise level can be limited 
to achieve the objective of 15 db signal to noise ratio for A3 emissions, ■ 
It was decided not to make use of charts for 10 ptv/m which had previously 
been prepared by the Preparatory Committee'as a guide to the allotment of 
frequencies but, nevertheless, to include them for possible future use.
The charts showing the curves and the explanation.of their construction and 
manner of use appear as Annex I, . . /

Repetition of.Frequencies. ' ' •
(1) For. the purpose of considering the possibilities of repetition of 

frequencies it is assumed that aeronautical stations will have a rad™ „ 
iated peak power of 4-000 watts, that aircraft stations will have a 
radiated peak power of 200.\>?atts and that a system of simplex comoiunic- 
ation will be employed. When using the curves in Annex 1, in consider-* 
ing the possibilities of repetition of frequencies for all types of 
emission, except as set forth in (2) below,, a figure of 30 db should
be used initially1 and downgraded as 'far as 25 db in individual cases 
when this achieved an increase in the possibility of repetition,' These 
figures apply to the reception conditions aboard an aircraft at the 

. maximum service range when endeavouring to receive a particular ground 
station with interference from another ground station on the same 
frequency. In view of the disparity of power between the aircraft an... • 
ground stations, these figures will result in a protection ratio of the 
order of 17 and 12 db respectively at the ground station when receiving 
the aircraft through the interference of the other ground station.

(2) As a result of the use of the recommended system of channel separation, 
channels were produced at the junction of tho R and' 0R; bands, suit­
able for A1 emission only. For these channels a figure of 20 db should 
be used initially and downgraded as far as 15 db in individual eases 
when this achieved.an increase in the possibility of repetition. In 
view of the. disparity of power between the.aircraft and ground station, 
these figures will result in a protection ratio of the order'of 7 and
2 db.respectively at the ground station when receiving the aircraft 
through tho interference of the other ground station, f
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Section III - Communication Channel Capacity

6. Considering the requirement for the use of hand-speed telegraphy (Al) method 
of communication, the following figures were adopted as indicating the capac­
ity of communication channels in terms of aircraft per hour and should be 
used to calculate the number of frequencies or families of frequencies
required to be allotted to the Major World Air Route Areas:

. - Per family of. frequencies - 12 aircraft
- Per frequency (when a
family consists of a - 10 aircraft
single frequency)

In adopting those figures, it was taken into account that it will be necessa­
ry, in the regions in which meteorological conditions and density of air 
traffic make this necessary, to organize the broadcast of meteorological 
information destined to aircraft in flight on frequencies other than those 
used for routine air/ground communications. Otherwise, requests for special 
weather information by aircraft in flight may overload those frequencies.
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ANNEX I
Minimum and Maximum Range Charts 

for Use as a Guide to the Allotment of Frequencies

1# Introduction.
The range of distances over which skywave propagation of a given radio 
frequency will provide satisfactory communication is limited at the maximum 
range by attenuation of the signal and at the minimum range by the skip 
effect. The maximum range depends upon the type of service, the power of 
the transmitting station, the noise and interference levels at the receiving 
station and the required signal-to-noise and signal-to-interference ratios. 
The minimum range is independent of these factors. The solution to the 
problem which takes into account all the aforementioned variables has been 
undertaken by graphical means, as this appears to be the most useful and 
convenient form of presentation.
In the utilization of the charts in this document, it must, however, be 
borne in mind that (a) aircraft transmitters do not have the same power and
usually have low power as compared with ground stations, and (b) noise levels
in aircraft are generally high and difficult to limit to levels comparable 
with receiving set noise levels. Whereas the solutions resulting from the 
application of the charts are considered reasonable and usually coincident 
with practical experience, in. some cases divergences will be found. In such 
a case, practical experience in the special situation involved should be 
used to arrive at the solution.

2. General description of the work undertaken.
The end result desired is a convenient collection of charts which will
enable frequency families and geographical spacing of interference assign­
ments to be determined to insure at least 90$ reliable communications 
throughout the year and throughout the sunspot cycle* These charts appear 
and are indexed in this Annex.
The charts are based on two types of communications :
- A3 and other high capacity means of communication for which bandwidths 
are not greater than those required for A3*

- Al, Manual telegraphy
The graphs produced have been, as far as possible, placed in convenient form 
for the selection of frequencies in the R or OR frequency bands of the 
Radio Regulations, Atlantic City, 1947*

3* Assumptions and basic data^utilized in the preparation of the graphs.
(1) Radiated Powers

For Al emission the peak radiated power is assumed to be 1 kilowatt at 
the ground station and 50 watts at the aircraft.



For A3 emission' the peak radiated power with 100$ modulation is assumed
. to be 4 kW at the ground station and 200 watts at the aircraft. With
100$ modulation' the field intensity of the radiated wave is double that 
of the- unmodulated wave. Thus- the peak radiated power'with 100$. modu­
lation 'isfour'times the radiated power of,an,unmodulated 'carrier wave.

(2) Bahdwidths.

. It is assumed - that A3 modulation frequencies ’.will be limited to 3 kc/s
and that the sideband radiation, of'A1emissions' will not exceed that of ~
A3 emissions» The use■of a receiving set with good selectivity charactery 
istics is assumed = , :

(3) Noise levels. .• .V.

' a) ’ Local' noiseThe local noise on the-aireraft is aqsume.&. to be 5 fiv
"or less at the input terminals of the,receiving 'set* It Is expected .
that:on new aircraft and oh properly serviced' used aircraft, the r  

„ local noise level can be kept- much lower than 5 jpvf " ,

local'noise at the ground station is assumed'to be so low in compa--'
u rison 'with local -noise.-on the'aircraft .that-it never imposes a

‘ „ limitation on communications , ' •

b) Atmospheric noise. .Atmospheric noise levels -considered here are based 
■upon data presented in . the document listed as Reference' 4°-.’In. that 
-document atmospheric noise is classified as.to noise grade and a 
• series', of - charts ;■ for each grade is presented giving the field inten- / 
s-ity necessary to provide 90$ of the time 15; decibels signal~to~noise 

■ ratio for reception of A3 transmissions with a receiver having, a
bandwidth of 6 kc* Curve's are included for winter,'.summer,' and equinox 

\ '* 'seasons, at A^hour intervals throughout the day beginning with 0000.
The geographical distribution of noise grades at four seasons of the> 
year is shown by maps, which are reproduced•as Fi^s* 2-5» The lowest ' 
and highest grades. shown by the maps are l̂ - and 4f*

In Fig* 6 air idealised-latitude distribution 'of' atmospheric- noise is. • 
shown. Fig. 6 0 is an idealized distribution of noise grades based 
largely upon' noise- grades for continental masses P Noise, grade 4ir has 
been omitted as this, occurs only in'very small areas.* Fig. 6 A shows 
required field Intensities for A3 (15 decibels signal-to^noise ratio) 
at summer noon as '.a function of. latitude based on Fig* 6 C and 
required field intensity charts of Reference /+*. Figo 6 B is a similar * 
chart for nightc'These charts were utilized in the preparation' of 

• maximum range .charts as explained .'hereinafter*

(4-) Desirable signal-to^noise and signal.-to-interferfence ratios*

For A3 communication a minimum of 15 decibels .signal-to-noise or 
signal-to~.interferenee ratio is considered' desirable ' for good intelli­
gibility. For Al communication this ratio may be 0 decibels.



Antennas
a) The effective length of the aircraft receiving antenna is assumed 

to be one meter.

b) The effective'length of the ground station receiving antenna is not 
specified, but is assumed to be great enough so that receiving set

: noise is never a controlling factor in the maximum range.-

The use of directspjtennas for receiving may improve both •
■ signal-to-atmospheric-noise and signal-to-interference ratios *
Such antennas may be feasible in oases where the aircraft, fly well*- . 
defined narrow routes. - ^

Directional transmitting antennas at. the ground station may .also 
have the following advantages i the diminution .of interference to 
stations lying in directions other than that of the principal lobes : 
of the radiation pattern, and the reduction in the amount of power 
which must be delivered to the antenna to provide a satisfactory

- signal level at the aircraft* However, it should be remembered that 
use of a directional transmitting antenna without reduction of the 
power to the minimum required level may cause undue interference
to other stations lying within the range of the principal lobes.

Required field intensities.

a) Required field intensities for reception of A3 in the presence of 
atmospheric noise are-those presented in Reference 4 and described 
above.■ . _ • ■ -

b) Required field intensities for reception of Al in the presence of 
atmospheric noise are assumed to be 15 decibels less than for.A3 
emissions. ' .

c) Since the aircraft local noise level is assumed to be 5 pv or less 
at the input terminals of the receiving set for an effective lengtl 
of the antenna of one meter, the required field intensity for 15 ■ 
decibels protection (for A3 emission) would be 28 pv/m .

However in view of the fact that lower local noise levels are attain­
able with, proper servicing, charts in this Annex are - based- upon ,
20 pv/m required field.intensity for; A3 reception at the aircraft 
in the absence of atmospheric noise and interference.

d) The required field intensity for Al reception on the aircraft, with an
- antenna having an effective length of one meter, is assumed to be
5 pv/m. . ■ ' / ' •
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(7) Signal-to-interference (protection) ratios.

a) It was considered that duplication of A3 frequency assignments should 
be made on'the basis of.30 decibels protection ratio at the aircraft 
for reception of the ground station through the interference of another 
ground station of equal power if the peak radiated power of the ground

’ station is 4. kW and that,of the aircraft is 200 watts. It was further 
considered'that this figure might be- downgraded as far as•25 decibels 

'if additional assignments were'thereby made possible*

Because the ratio of ground station power (4 kW) to aircraft power 
(200 watts) is 13 decibels* 30' and 2$ decibel protection ratios at 
the aircraft imply that the protection ratios at the ground station 
for reception of the aircraft, through the interference from another 
4 kW ground station are only 17 and 12 decibels, respectively.

The protection ratios 17 and 12 decibels at the ground station will 
provide tolerable signal-to-interference ratios providing there are .

• no uncorrelated variations (fading) in the field intensities of the 
desired and undesired signals." Actually, of-course, some uncorrelated 
fading is; Inevitable. -However,* the effects of short teria faiding may 
be greatly minimized by the use of diversity antenna-systems and by 
the diversity effect introduced by the motion of the aircraft.

b) Charts for selection of daytime frequencies are drawn for conditions 
at noon in summer, i.e,, June in northern latitudes, December in N
southern latitudes, equinox at -equatorial latitudes, at minimum sun­
spot number (0) and maximum sunspot number (125) .. Since yiinimum ranges 
(skip distances) at noon are usually greater in summer than.in winter, " 
and maximum ranges are shorter in summer, the interval ̂ between "the 
minimum and maximum range is usually smaller at summer noon than at 
any other time of the year o Thus summer noon represents the worst 
condition encountered with, respect to the number of frequencies 
required,for communication* —  i

(8) Propagation Characteristics.. , 7

All charts are based^upon a qy’Wave propagation. Propagation charac­
teristics are derived principally from references 2, 3, and 6.

Description of the Charts Produced? .

(l) - • Minimum Range. Charts for Neon * - r

Figures 7 through 18 show the - minimum ranges for each frequency band, 
as a function of latitude in the northern' and southern hemisphere of 
each of the three zones W? 1, and E of Pig* 1. The charts refer'in each 
case to local noon at the midpoint of the great circle path between
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the transmitting' 'and receiving stations* to June in the northern hemi­
sphere* and to December in the southern hemisphere* Separate charts are 
included for sunspot number 0 (sunspot minimum) and for sunspot number 
125 (sunspot maximum)*.

On each curve, E-* or F2»Xay©r control of the range is indicated by a 
continuous or interrupted line, respectively= Effevis of FI-layer are 
included with those of the E-layer. .Becau.se of its erratic and uripredic- " 
table effects, sporadic-E has not been considered* When it occurs, however, 
the effects are to decrease the minimum' range*

The minimum ranges are based upon the E-layer muf (maximum usable frequency) 
and the. F2-layer owf (optimum working frequency’ = $5% of - the muf)* cud' are 
thus nominally .exceeded’on only 10% of the days of the month;, Values of - 
t-he E-layer muf were obtained from Reference 2* Values of the F2-layer 
muf were obtained from Ref erence 3» *

(2) Minimum Range Charts for Night* - - '

Minimum ranges for 2000/ 0000, and 0400 hours'are'given in Figs* 19^ '21,
. 22-24? and 25-27 for the three zones W, I, -and E, respectively? Except 
• for the effects of sporadic-E, minimum ranges at night for frequencies 
of 3 Me and above depend only upon the F2~layer* Since the primary pur­
pose of the charts is to indicate the order of the lowest frequency 
required for a family, they are based .upon the F2-layer minimum range 
(muf) at Sunspot minimum in the month of December or June depending upon 
which is the greater minimum range* i3e*, the .greater skip distance.

(3) Maximum Range Charts for Noon*

Maximum ranges for radiotelephony,' or ether .high caplfty means-of 
communication for. which the required field intensities are-the same as 
for radiotelephony, are given -in Figs. 28 and 29.for-noon at sunspot . ' . .
.Minimum and sunspot maximum, respectively. 'Corresponding charts for- 
manual radiotelegraphy are given-as. Figs * 34 and 35» The assumption as ' 
to-radiated power and required 'field intensif ies on which these charts 
are based have been sbatecU’ ' ’ /

As the charts indicate, at latitudes greater than a certain latitude 
which depends upon the frequency and type of emission (for example,
.approximately 406 in the case of radiotelephony ;at-frequencies of 10'
Me and above) the ratio signal/atmospheric-noise at- 'the ground station 
is greater•than the ratio signal/local-noise at the aircraft* Therefore, 
above this latitude, the range.'is limited by the local noise at the 

• aircrafta In such cases the range may be increased- in practice by ■ 
decreasing the local raise' at the aircraft or by increasing.the radiated - 
power of tho ground stationv Below this latitude, where the range is
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limited by atmospheric noise at the ground station, the range may be 
increased only by increasing the radiqted power of the aircraft*
An idea of the dependence of the range of these factors may be obtained 
by comparing the charts for A3 and Al at the same sunspot condition, 
for example Figs* 28 and 34? or Figs* 29 and 35* In the case of the 
higher latitudes where the ranges are limited by aircraft noise, the 
limiting field intensities are 20 jxv./rn. (26 db above 1 p.v/m) for A3, 
and 5 yiv/m (14 db above 1 y^/m) for Al* The ratio of these field 
intensities is 12 decibels*. Thus a decrease of 12 db in the noise level 
at the aircraft would result in ranges for A3 equal to those given for 
Al* The same increase in range would result from increasing the radiated 
power of the ground station by 12 db, that is, from 4 kW to 64 kW peak 
power in the case of A3, or from 1 kW to 16 kW peak power in the case 
of Al.
As a general rule, at latitudes where the range is limited by aircraft 
noise, the range increases by approximately 4% for each decibel increase 
in the radiated power of the ground station, or the range decreases by 
approximately 4% for each decibel decrease in the radiated power of the 
ground station, in the range of distances above about 300 km, and for 
frequencies below about 15 Mq s •

(A) ffaxiiiium range charts for night*
a) Idealized latitude variation of maximum range.

In Fig. 30, the maximum range at night for radiotelephony 
in the various frequency bands is plotted as a function of 
latitude* These curves, are based upon the required field 
Intensity for night shown in Fig. 6. Interrupted (dashed) 
lines across the chart show ranges for ground station peak 
radiated powers of 200, 400, and 800 watts, aS limited by 
local noise at the aircraft only. Above $00 watts this range 
is greater than 4000 km. As an example, consider the case of 
a ground station radiating 400 watts peak power. The range 
for this power, as limited by local noise at the aircraft 
only, is 1650 km* However, at 3 Me, and at latitudes less 
than 65°, atmospheric noise at the ground station limits 
the range (curve labeled 3.0). As another example, at 6*6 
Me, when the peak radiated power of the ground station is 
400 watts, atmospheric noise at the ground station limits 
the range at latitudes less than about 45° •
Fig* 36, similarly, gives maximum ranges at night as a function
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of latitude for radiotelegraphy* In this ease the range as 
-limited by local aircraft noise for values cf the peak 
radiated power of the ground station of 50 watts or more, 
is greater than 4000 km,

b) Maximum ranges for various noise grades•

Figs. 31-33 and 37-39 for A3 and Al, respectively, are 
maximum range charts for 2000* 0000. and 0400 hours- in which 
curves of frequency vs range are plotted for various values 
of the atmospheric noise grade at the ground station. These 
charts are intended for use when a refinement of the ranges 
given by Figs, 30 and 36 is necessary. For this purpose the 
noise grade at the ground station is obtained from Fig, 2,
3, 4, or 5* In the case of stations north of'30° N and south 
of 30° S, curves for noise grades 3 and beiow apply only to 
the winter season, and are therefore to be used only with 
Fig. 2 in the case of stations north of 30° N, and only with
Fig. 4 in the case of stations south of 30° S,

In Figs. 31-33 for A3, interrupted (dashed) lines drawn across
the chart indicate the maximum range in the presence of air­
craft noise only, for 200, 400, and B00 watts peak radiated 
power at the ground station.

In Figs. 37-39 for Al, maximum ranges, in the presence of 
aircraft noise only, are greater than 4000 km if the ground 
station peak radiated power is 50 watts or greater.

( 5 )  Combined Maximum and Minimum Range Charts«.

For convenience in the selection of orders of frequencies for' noon 
conditions, minimum range charts (Figs, 7-IB) and maximum range 
charts for A3 (Figs 2B and 29) have -been combined in a series of 
charts, one for each 10° of latitude extending from 60° N to 40° S 
in each zone W, I, and E® Oh these charts the frequency has been 
plotted as a function of its minimum and maximum ranges for both 
sunspot minimum and sunspot mn;H rum,

The curves are identified as follows : harrow lines refer to minimum 
ranges; wide lines refer to maximum ranges’ continuous lines refer 
to sunspot minimum; interrupted lines refer to sunspot maximum. The 
service range of a frequency at sunspot minimum is the interval 
between the narrow and wide continuous lines, -he service range at 
sunspot maximum is the interval between the narrow and wide inter­
rupted lines..



a) Co-channel interference.
If two stations, desired and undesired, transmit on the same 
frequency, the interference caused, by the undesired station 
to reception of the desired station at a given receiving 
station depends upon the ratio of the field intensities of the 

. desired and undesired stations. This ratio, which is identical 
. with the protection ratio in the case of co-channel interference, 

depends in turn upon the ratio of the radiated powers of the 
transmitting stations, and upon the attenuation experienced by 
each transmitted wave traversing the distance between its 
respective transmitting station and the receiving station. As 
the attenuation depends upon the distance, the ratio of field 
intensities at the receiving station is a function of the 
service range (the distance between the receiving station and 
the desired transmitting station) and the interference range 
(the distance between the receiving station and the undesired 
transmitting station)..
At night when absorption is negligible, the attenuation is 
solely.a function of the distance, but during daytime it 
depends also upon the geographical relation of the transmission 
path to the subsolar point. Thus, for example, the attenuation 
along a 200Q kra path directed toward the subsolar point from a 
transmitter located 45° from the subsolar. point, is greater than 
the attenuation along a path of the .same;■■‘length in a direction 
at right singles to the direction of the-.eubsolar point. The 
attenuation along a path directed away> from the subsolar point 
is even less and is in fact less than that along a path of the 
same length in any other direction. . ....
This, together with the fact that the absorption along a given 
path in daylight is different for different .frequencies, makes 
it impracticable to give a complete description of the inter­
ference possibilities on all frequencies.
Figs. 73-96 (reproduced from Reference 3) present information 
on the interference range as a function of service range and 
protection ratio in the form of a series of.charts applying 
to 4> 6, 10, 15, 20, and 25 Me, showing, for-each frequency 
band, four typical relations of the transmission path to the 
subsolar point»
These typical, relations are •

- The receiving station at the .rr.b̂ lar point receiving from 
transmitting stations in any direction.

- The receiving station 60° from the subsolar point 
receiving from transmitting stations in directions at 
right angles to the direction of the subsolar point.

(6) Interference Range Charts.
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- The receiving station 60° from the subsolar point receiving 
from transmitting stations in the direction opposite to .that 
of the subsolar point.

- The receiving station located at the day-night line (90° from 
the subsolar point) receiving from transmitting stations in 
the same direction as the subsolar point•

Approximate solutions for other frequencies and relations of 
the transmission path to the subsolar point may be found by 
interpolation.
For transmission paths in darkness, because absorption is 
virtually absent, the attenuation is independent of frequency 
and of the direction of the transmitting station. Thus one 
shart, Fig. 97, is sufficient for night conditions.

b) Adjacent channel interference.
In addition to the factors mentioned above for co-channel inter­
ference, adjacent channel interference depends upon the frequency 
separation, the characteristics of the sidebands emitted by the 
interfering transmitter, and the selectivity characteristics of 
the receiving set.
In Fig. 98 the ratio of field intensities of the desired to unde­
sired signals required for protection ratios of 25 and 30 decibels 
is plotted as a function of carrier frequency separation for the 
case of interference between two radiotelephone stations on adjacent 
channels. These curves are based upon data given in Reference 5 iu 
which modulation frequencies up to 3 kc and a receiver with good 
selectivity characteristics are assumed. Corresponding curves for 
telegraphy interfering with telephony, telephony interfering with 
telegraphy, or telegraphy interfering with telegraphy, are nearly 
identical with those in the range of frequency separations ehown, 
if the receiver selectivity characteristics are the same in each 
case.
Figs. 97 and 98 have been used to derive curves showing interference 
range as a function of service range and frequency separatioh. Inas­
much as the protection ratio scale of Fig* 97 refers to field 
intensity ratios, this scale may be converted into a frequency 
separation scale for a specified protection ratio through the 
relationship given in Fig. 98. The results for protection ratios 
of 25 and 30 decibels are shown in Figs. 99 and 100, respectively. 
Fig. 99 is used to find the separation necessary to provide 25 
decibel protection between two transmitting stations operating 
on adjacent channels. Fig. 100 is used in the same way if 30 decibels 
is the required protection ratio.



- 21

Required geographical separations for daytime conditions may­
be obtained by using Fig* 98 together with the appropriate 
interference range charts, Figs. 73-96. Thus for 25 decibels 
protection, the field intensity ratio for the given frequency 
separation is read from curve A, Fig. 98. This field intensity 
ratio is then used as the protection ratio on the appropriate 
interference range chart to obtain the interference range.
Fig. 98 may also be used to obtain the field intensity ratio 
corresponding to any other desired protection ratio by adding 
the difference between this protection ratio and 25 decibels 
to the field intensity ratio obtained from curve A, Fig. 98.
The resulting field intensity ratio may then be used as the 
protection ratio in Figs. 72-97 to obtain the interference 
range.

5* Procedure for selection of frequency families.
(1) General Procedure.

The combined minimum and maximum.,range charts, Figs. AO-72, provide 
a convenient and rapid means for the selection of frequencies for 
an individual route segment or route area, which, together with a 
frequency selected from the 3.0 or 3*5 Mo band, will constitute a 
family adequate to provide, in the absence of deleterious inter­
ference from other stations, at least 90$ intelligible air-ground 
A3 communication at all times under normal radio propagation and 
reception conditions, except those in which the lowest frequency 
selected is not low enough. The applicability of the charts is, of 
course, subject to correspondence of radiated powers and required 
field intensities with the assumptions previously stated.
The process of selection is to determine from the curves a minimum 
set of frequencies necessary to cover.the required distance at both 
sunspot minimum and sunspot maximum. For this purpose it is usually 

. convenient to select families for sunspot minimum and sunspot maximum 
independently, and then to combine these into a single family suitable 
for sunspot minimum or sunspot maximum.
It is not advisable to select"a family which fits between the 
minimum range curve for sunspot minimum and the maximum range curve 
for sunspot maximum. This results in an unnecessarily numerous 
family of frequencies.
Generally, the chart used is that corresponding to the latitude and 
zone of the midpoint of the great circle path between the ground 
stations at the terminals of a route segment. Actually the midpoint 
between the aircraft and the ground station moves as the aircraft 
moves, but it is usually sufficiently accurate to consider only the 
midpoint of the route segment or of the maximum anticipated distance

4
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In case on© or both ground stations are located within approximately 
40° of the equator, it may be preferable to use the chart corres­
ponding' to the latitude of the ground station nearer the equator.
This is because, on the basis of Figs. 28 and 29, the maximum 
service range is limited by atmospheric noise at the ground station 
at latitudes less than about 40°.
If the midpoint latitude or the ground station latitude, whichever 
is used as the reference point, lies approximately half-way between 
two adjacent latitudes for which the charts are prepared, it is 
preferable, unless an interpolation is made;, to use the chart for’ 
the lower latitude as this represents the more severe limitation on 
the maximum range.
Further, if the reference point lies on the boundary between two 
zones of Fig. 1 (e.g. I & E)> the chart on which the minimum ranges 
are greater is used.
Maximum,ranges corresponding more closely to the actual noise grade 
for the ground station, where this differs from that given by the 
idealized curve of Fig. 60, may be obtained as follows : Head the 
true noise grade at the ground station on Fig. 2, 3> 4, or 5> bearing 
in mind that the maximum range curves relate to summer conditions,
i.e., June in northern latitudes, December in southern latitudes, and 
equinox in equatorial latitudes. Next, on Fig. 60 find the latitude 
corresponding to this noise grade on the side marked ^summer”. Then 
the combined minimum and maximum range chart for this latitude gives 
the correct maximum ranges.
In the case of north-south route segments, the midpoint latitude is 
equal to the arithmetic mean of endpoint latitudes. On an east-west 
route segment, however, this.is no longer true except near the 
equator. For example, if the latitude of one station were 30° N and 
that of the other station were at 40° N but 20° west of the first 
station, the latitude of the midpoint would not be 35° N but some­
what .higher•
If iany pair of adjacent orders of frequencies selected on the basis 
of the chart bear a ratio to each other greater than about 2.1, it is 
desirable that an intermediate frequency be introduced in order to 
insure that the family will be adequate for conditions at times of 
the day other than noon. At such times, the values of the minimum 
and maximum ranges at each frequency will be altered and this may 
result in an appreciable interval of distance over which none of 
the frequencies is suitable if the intervals between successive 
frequencies are too great.

between the aircraft and the ground station in the case of a flight
involving a- single ground station.
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(2) Selection of noon frequencies - Example
As a specific exampleconsider an aircraft departing from New York
(latitude 41° N, approximately) and flying south for a distance of
2500 km. The midpoint latitude for this distance is 29*5° N. Thus,
as the midpoint is located in the W-zone near 30° N, the chart labelled 
W-zone, 30° N (Fig. 43) will be used.
The minimum and maximum ranges at sunspot minimum and maximum for the 
various frequencies as given by the chart for W-zone 30° N are listed 
in the following table:

Frequency Service Sunspot minimum Sunspot maximum.
Mc/a ___  Min., range,.-.Max* .range tfoU-gaaga--
3.0 R, OR 0 km 100 km 0 km 0 km
3.5 R 0 250 0 0 km
4.0 OR 0 350 0 200
4.7 R, OR 0 550 0 300
5.6 R, OR 350 700 0 450
6.6 R, OR 450 950 0 600
9.0 R, OR 6'50 1500 450 1100
10.0 R 750 1700 550 1250
11.3 R, OR 950 2050 650 1550
13.3 R, OR 1300 2500 850 1900
15.0 OR 1600 2800 1050 2200
18.0 R, OR skips skips 1400 2600
22.6 R, OR skips skips skips skips

Thus to provide communication at sunspot minimum and maximum separately 
for the E service and the OR service, frequencies from the following 
orders might be selected:

R Service

OR Service

Sunspot minimum Sunspot maximum
4*7 Mc/s 6.6 Mc/s
6.6 Mc/s 10.0 Mc/s

10.0 Mc/s 13.3 Mc/s
13.3 Mc/s 18.0 Mc/s

4.7 Mc/s 6.6 Mc/s
6.6 Mc/s 9.0 Mc/s
9.0 Mc/s 13.3 Mc/s
13.3 Mc/s 18.0 Mc/s

4



It will be observed that in the case of the R service, frequencies of 
6.6, 10.0 and 13.3 Mc/s are common to the families for sunspot minimum 
and maximum. Thus these frequencies, plus 4.7 Mc/s for short ranges 
at sunspot minimum and 18.0 Me/s for long ranges at sunspot maximum, 
will generally satisfy the requirement at summer noon throughout the 
sunspot cycle.
In the case of the OR service, 6.6, 9-0 and 13.3 Mc/s are common to 
the families for sunspot minimum and maximum. Again, addition of 4»7 
and 18.0 Mc/s to these frequencies provides a family adequate at summer 
noon throughout the sunspot cycle.

(3) Completion of family for night
The above frequencies were selected for daytime communication only.
If communication at night must also be provided for, a frequency at
3.0 or 3*5 Mc/s will usually be necessary for short ranges.
Reference to Pigs* 19-21, the nighttime minimum'range charts for the 
W-zone, will indicate the following minimum ranges for 3.5 and 3.0 Mc/s 
at 2000, 0000 and 0400 hours at 30° N:

2000 hr .0000 hr 0400 hr

3.5 Mc/s 0 km 500 km 0 km
3.0 Mc/s 0 km 0 km 0 km

Thus it appears that 3*0 Mc/s is well suited as a short range night
frequency, and, except for a few winter months at sunspot minimum, 3.5 
is also suitable.
In selecting this frequency it should be remembered that a portion of 
the distance nearest the transmitting station will be covered by the 
ground wave in. case the sky wave skips at short range*

(4) Frequency Spacing .
Examination of the families selected in the above example shows that 
in no case does the ratio of adjacent frequencies exceed 2:1. Thus it 
is unnecessary to introduce an additional frequency to insure adequate 
coverage at all times.

Frequency Sharing - Determination of Geographical Separation
(l) Co-channel assignments

Interference ranges for daytime conditions may be determined from 
Pigs* 73-96* Interference ranges for night conditions aregiven by
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Fig* 97. These charts have been, described.
Because of relatively less attenuation at night, interference ranges 
at night are greater than in daytime. Therefore, if the geographical 
separation of stations to which the same or adjacent channels are 
assigned is based upon the night-time interference range, the use of 
the frequency will also be adequately protected for daytime. However, 
separations based on daytime protection will not usually provide night­
time protection.
The service range on which the interference range and geographical 
separation are to be based may be specified arbitrarily or selected 
on the basis of one of the maximum range charts. As an example, consider 
the night-time range for 3.0 Mc/s at 40° latitude given in Fig. 30. 
Assuming the peak radiated power of the ground station is more than 
200 watts, the range is approximately 500 km. If the desired protection 
ratio at the aircraft is 30 decibels, and the radiated power of the 
undesired station is the same as that of the desired ground station, the 
interference range of the undesired station is read at 30 decibels prot­
ection ratio on the curve for 500 km service range, Fig. 97. The inter­
ference range in this case is a little greater than 10 000 km. For a 
desired protection ratio of 25 decibels, the interference range is 
8000 km.
In case the radiated power of the undesired station is not the same as 
that of the desired station', the interference range should be read at 
a value of the protection ratio equal to the desired protection plus 
the ratio of the radiated powers of the undesired and desired stations 
expressed in decibels. If a directive antenna is used at either or 
both transmitting stations, the radiated power in each case should be 
the total radiated power multiplied by the gain of the antenna (as 
defined in paragraph 65 of the Radio Regulations, Atlantic City) taken 
in the direction of the receiving station. Further, if a directional 
receiving antenna is used at the receiving station, the radiated power 
ratio should also be multiplied by the ratio of the receiving antenna 
gain in the direction of the undesired station to that in the direction 
of the desired station.
At night the maximum service range is always limited by atmospheric 
noise except in the case of radiotelephone at high latitudes when the 
radiated power of the ground station is low (see Fig. 30). Also the 
range increases rapidly with increasing latitude. Thus on the basis 
of the service ranges in Fig. 30 of two stations operating on the same 
channel or on adjacent channels, the interference range, and therefore 
the geographical separation, is controlled by the station at the high 
latitude.
Similar considerations apply to daytime interference, but under condit­
ions where the service range is limited by aircraft noise, for example



above 40° latitude in Figs. 28 and 29, the variation of service 
range with latitude is not as great as when it is limited by at­
mospheric noise. The interference range in such cases is there­
fore less critically dependent upon the latitude of the stations.
Adiacent-channel assignments
Determination of the interference range for a given frequency separ­
ation and for 25 and 30 decibels desired protection ratios under
night conditions may be made from Figs. 99 and 100, described pre­
viously., The use of Fig. 98 to determine interference ranges for
daytime conditions and for other desired protection ratios was also 
described.
All of the considerations mentioned above, involving the effect of 
varying service range and radiated power also apply in the case of 
adjacent-channel interference ranges.
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29* it it it w it it it 125
3 0 . it it Night » . »  «  ™

3 1 . it ii A3, 2000, 0000, 0400, Various Noise Grades.
3 2 , tt n it ti it n it ti It

3 3 . i i n tt 11 it »»  ̂ 11 n II

3 4 . it ti Al, Noon, Latitude Variation, SS 0
3 5 . » ii II II H tf 11 125



36. Maximum Ranges, Al, Night, Latitude Variation,

37. M » n 2000, 0000, 0400, Various Noise Grades
it  t» tt tt tt tt tt tt . tt

3 9 ,  ft H ft I t  It )| . .  tf If u

Combined Minimum and Maximum Ranges,

40 - 50 Combined Minimum and Maximum Ranges, A3, Noon, 'W-Zone, for Latitudes
60° N -40° S

51 - 6l Combined Minimum and Maximum Ranges, A3, Noon, I-Zone, for Latitudes
60° N - 40° S

62 - 72 Combined Minimum and Maximum Ranges, A3, Noon, E-Zone, for Latitudes
60° N ~ 40° S

Interference Ran&es.

73. Interference Ranges, 4.Mc/s, Receiver at Subsolar Point (l)
74* 11 11 n Ti 60° from Subsolar Point

Reception Parallel to Day-Night line (2)

75. it tt ,f ,f Receiver 60° from Subsolar Point,
Reception from Direction of d,-n line (3)

76. »» t» 11 11 . Receiver at d-n line, Reception (4) 
from Direction of Subsolar. Point

77 - 80 w ti 6 Mc/s, (1), (2), (3), and (4).
81 - 84 tt ti 10 Mc/s, » " ,f »

65 - 88 tt !» 15 Mc/s » '» » ".

89 - 92 ' H II 20 Mc/s « !» n »

93 - 96 tt It 25 Mc/s « •

97. it tt All frequencies. Night Conditions (no absorption)

98. Relative field intensity of adjacent channel carriers as a .function 
of frequency separation for 25 and 30 db protection ratios, A3.

99. Interference-range as- a function, of frequency separation, night condit 
ions, A3, 25 db protection. •

100. Interference range as a function of frequency separation, night condit'
ions, A3, 30 db protection.
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Annexe I

GRAPHIQUES DES PORTEES MINIMUM ET MAXIMUM, 
A UTILISER COMME GUIDE 

POUR L’ATTRIBUTION DES FREQUENCES

I n t e r n a t i o n a l  A d m i n i s t r a t i v e  

A e r o n a u t ic a l  R a d io  C o n f e r e n c e
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Annex I

MINIMUM AND MAXIMUM RANGE CHARTS 
FOR USE AS A GUIDE 

TO THE ALLOTMENT OF FREQUENCIES

C o n f e r e n c i a  A d m i n is t r a t i v a  I n t e r n a c i o n a l  

d e  R a d io c o m u n ic a c io n e s  A e r o n a u t i c a s  

GINEBRA, 1948

Anexo I

GRAFICOS DE ALCANGE MAXIMO Y MINIMO 
QUE SIRVEN DE GUI A 

PARA LA ASIGNACION DE FRECUENCIAS

M eH iayH apoflnan A;iM iim tcTpaTH[iHa>i 

AnnaunoHHa>i Pa,iHOKom()epcHiiHH

WEHEBA, 1948
npHJioweHHe I

TPAOHKH MAKCHMAJIbHOR H MHHHMAJIbHOtt flAJIbHOCTH 
flJIH PYKOBOHCTBA nPH BblflEJIEHHH HACTOT



FIG. 1. CARTE DES ZONES IONOSPHERIQUES ET DES ZONES AURORALES. 
FIG. 1. MAPA DE LAS ZONAS IONOSFERICAS Y DE LAS ZONAS AURORALES.

FIG. 1. MAP SHOWING IONOSPHERIC ZONES AND AURORAL ZONES. 
PMC. 1. KAPTA M0H0C4>EPHblX M IlOilflPHblX 30H.



Fig, 2. Repartition des degres d'intensite des parasites.atmosphe-
riques pour la periode decembre - janvier - fevrier.

Fig, 2, Noise grade distribution for period December - January - 
February, ,

Fig, 2," Distribucidn de los grados de intensidad de los ruidos para 
el periodo de diciembre - enero - febrero.

Phc.2, PacnpeAeJieHHe noscoB aT&oc<l>epHHX noMex Ha nepno^ 
. • ^emadpB - HHBapB - <f>eBpa'j[L.



FIG.2 PHC.Z



Fig. 3

Fig. 3

Fig. 3

. Repartition des degres d'intensite des parasites atmosphe-
riques pour la periode mars - avril - mai.

. Noise grade distribution for period March —  April - May.

. Distribucio’n de los grados die intensidad de los ruidos 
para el perfodo de marzo abril - mayo.

Phc. 3® Pacnpe.zi’ejEeHHe h o h c o b aTMoc^epHHx noMex Ha nepno^ 
MapT - anpejis - i&aM.
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Q T " " - -----52!2SOUTH AURORAL ZONE
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->9 0 *
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FIG.3 . PHC.3 .



Fig. 4* Repartition des degr^s d’intensite des parasites atmosphe
riques pour la periods juin - juillet - aout.

Fig. 4* Noise grade distribution for period June - July - August.

Fig. 4. Distribucion de los grados de intensidad de los ruidos para 
el perfodo de junio - julio - agosto.

Phc. k* Paonpe^e^eHHe iiohcob aTMOc$epHHx noMex Ha Hepno^ 
HDHB - H&JTB - aBTyCT.



FIG.4. PMC. 4.



Fig. 5. Repartition des degres d’intensite des parasites atmosphe-
riques pour la periode septembre - octobrenovembre.>

/ -Fig. 5. Noise grade distribution for period September - October - 
November.

Fig. 5* Distribucidn de los grados de intensidad de los ruidos 
para el perfodo de septiembre - octubre - noviembre.

P eg . 5* Pacnpe^ejrenne noacoB aTMoc<|>epHHx noMex sa nepncM
CeHTSdpL — OKTHdpB - HOJftSpB,



FIG.5. PUG. 5.



Fig, 6 (a) Intensite du champ necessaire pour la radiotelephonie 
en presence des parasites atmospheriques, a midi, au 
mois de juin pour 1'hemisphere nord et au mois de de- 
cembre pour 1'hemisphere sud.

(b) Intensite du champ necessaire pour la radiotelephonie 
en presence des parasites atmospheriques, la nuit.

(c) Variations theoriques du degre d’intensite des parasites 
atmospheriques en fonction de la latitude.

lies chiffres figurant sur les courbes indiquent des Mc/s.

Fig. 6 (a) Required field intensity for radiotelephone in the pre­
sence of atmospheric noise, noon, June in northern hemi­
sphere, December in southern hemisphere.

(b) Required field intensity for radiotelephone in the pre­
sence of atmospheric noise, night.

(c) Idealized latitude distribution of atmospheric noise 
grades.

Figures on curves are Mc/s.

Fig. 6 (a) Xntensidad de campo requerida para radiotelefonfa en
presencia de ruido atmosferico; mediodfa de junio en el 
hemisferio norte, diciembre en el hemisferio sur.

(b) Intensidad de campo requerida para radiotelefonia en 
presencia de ruido atmosferioo, noche.

(c) Distribucidn tedrica de los grados de intensidad del 
ruido atrnosferico en funcidn de la latitud

P h c . 6 .  ( a )  H a n p iis e H H o c T B  n o jr n ,  T p e d y e M a n  -aj lr  p a A E O T e jre ^ o H H H  
np'H aTM O C (|)epH H x n o w e x , n o jw e H B ,  hiohb
b  c e s e p n o M  n o jry m a p H H , .zcexadpB b  jo s h o m  n o jry m a p n u .  
Ilm p p n  H a  ic p H B H X 'o d o s H a n a iO T  v a c T O T y  b  m b h .

( b ) H a n p s & e H H O C T B  n o x s i ,  T p e d y e n a s  p a ^ H O T e jre ^ O H K H  
n p n  a T M o c ^ e p H H X  n o n e x ,  h o h b io .

( c )  H ^ e a jn i3 H p o B a H H o e  p a c n p e ^ e jte H H e  n o n e o B  a T M o c & e p -  
h h x  n o n e x  n o  n in p o T a M .
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Fig* 7. Portees minimum a midi au mois de juin, zone W,- hemi­
sphere nord, 0 tache solaire. \
Les.chiffres figurant sur les courbes representent des 
Mc/s. '

— -------FMU couche E § - - - -FOT couche F2

Fig. 7. Minimum distance range, noon, June, W-zone, northern 
hemisphere, sunspot number 0.

Figures on curves are Mc/s.

.  ---— -— E-layer MUF - — ■ - F2-layer OWF

Fig. 7. Alcance minimo, mediodia, junio, zona-V/, hemisferio 
septentrional, actividad solar 0.
Las cifras qUe figuran en las curvas representan Mc/s. 

— ---- —  FMU Capa-E - - - « FOT capa F2

Pnc.7« MKHKMajTLHa^ ^lajfLHOCTL ’ ̂ eflCTBK^, nOJI^eHB , IilOHB, 
soHa-W , ceBepHoe nojryinapue, h h c j e o  cojtHenHHx 

, nnTeH 0. lin&pH Ha KpHBHX o6o3HanaK>T nacTOTy 
. b M m .

CJiofi-E M m    CUOH F2 om
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Fig* 8* Portaes minimum a midi au mois de juin, zone W, hemisphere nord, 
125 taches solaires.
Les chiffres figurant sur les courbes representent des Me/s.
  ---—  FMTJ couche E   FOT couche F2

Fig* 8* Minimum distance range, noon, June, W-zone, northern hemisphere, 
sunspot number 125*
Figures on curves are Mc/s*
... 1 E-layer MUF - - - - F2-layer OWF

/

Fig. 8* Alcance minimo, mediodfa, junio, zona-W, hemisferio septentrio­
nal, actividad solar 125.
Las cifras que figuran en las curvas representan Mc/s*
—  -----  FMU capa-E  ---- FOT capa F2

P h c * 8 *  M H H H M ajiB H an ^ a jiB H O C T i, .a e ftc T B H H , H o ^ e H S ,  e d h b ,  s o n a - W  
c e s e p H o e  n o  J iy m a p u e ,  h h c jto  c o jra e n H H X  H H T e H  125* I Ih $ p h  
H a  k p h b h x  o<5o3HanaK>T n a c T O T y  b m b h .

“ — -----  C jto ii-E  M i n -------------- * Gj io H F2 OPU
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Fig. 9. Portees minimum a midi au mois .de decembre, zone W, hemi­
sphere sud, 0 tache solaire.
Les chiffres fugurant sur les courbes representent des 
Mc/s.

M U  couche E --------- POT couche F2

Pig. 9. Minimum distance range, noon, December, W-zone, southern 
hemisphere, sunspot number 0.
Figures on curves are Mc/s.

—  ---  E-layer MUF---- --- ;—  F2-layer OWF

Fig. 9. Alcance mlnimomediodia, diciembre, zona-W, hemisferio 
austral, actividad solar 0.
Las cifras que figuran en las curvas representan Mc/s. 

 --- —  M U  capa E ------ POT capa F2

P h c . 9 *  M H E H M ajtB H an  ^ a jrB H o c T L  j e f i c T B i m ,  n o J u e H B  ^ e K a b p B ,
3 0 H a - w ? Djsnoe. nojtymapHe, h h c j t o  cojtHeHHHx nOTen; 0. 

'Ha KpHB H X o d o s H a ^ a K T  H a C T O T y  B Mru.

Cjroft-E MXIU - - ( C jiok o p q
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Les chiffres figurant sur les courbes. representent des 
Mc/s.

Fig, 10. Portees minimum a midi au mois de decembre, zone W,
hemisphere sud, 125 taches solaires.

PMU couche E -   FOT couche F2

Fig. 10. Minimum distance range, noon, December, W-zone, southern 
hemisphere, sunspot number 125*
Figures on curves are Mc/s.

 ——  E-layer MUF ------- F2-layer OWF

Fig. 10. Alcance mfnimo, mediodia, diciembre, zona-W, hemisferio 
austral, actividad solar 125.
Las cifras que figuran en las curvas representan Mc/s.

-— ------  35MU capa E . - -  - - . FOT capa F2

P h c .  1 0 .  M H H H M ajtB H aa  ^ a jiB H o c T B  .s e ifc T B Ha, n o jr ^ e i iB , ^ e ic a d p B ,
3 0 H a -w  , m :H o e  n o js y ii ia p iie ,  h h c jt o  c o jiH e H H H X  n H T e H  1 2 5 .  
I M p H  H a  K pHB H X O 6  O 3 HHH8J3T ^ a C T O T y  B M TH .

 —  C J io ft -E  MUM C je o M F2  OP^I
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Les chiffres figurant sur les courbes representent des 
Mc/s.

-------  PMU couche E  '---FOT couche F2

Fig, 11. Portees minimum a midi au mois de juin, zone I, hemi­
sphere nord, 0 tache solaire.

Fig. U .  Minimum distance range, noon, June, I-zone, northern 
hemisphere, sunspot number 0.
Figures on curves are Mc/s.

__-----  E-layer MUF ▼ ----- F2-layer OWF

Fig. U .  Alcance mfnimo, mediodfa, junio, zona I, hemisferio 
septentrional, actividad solar 0.
Las cifras que figuran en las curvas representan Mc/s.

FMU capa E  —  FOT capa F2

PhC«11. MHHHMaJILHaH JSaJTBHOCTB ^eMCTBHH, n O J W H B  ,  
h b j h b ,  30H a - I  ,  c e B e p n o e  n o  j r y m a p H e ,  n u c j io  
c o jtH e ^ H H x  n iiT e H  0 .  I lm tp n  H a  k p h b h x  o <5o3H anaioT  n a c T O T y  
b urn,*

C jro f t -E  ’ M R T  - -  C j r o r F 2  O P U .
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les chiffres figurant sur les courbes representent des 
' Mc/s.

— —  FMU couche E ---- - FOT eouche F2

Fig. 12. Portees minimum a midi au mois de juin, zone I, hemi­
sphere nord, 125 taches solaires.

Fig.12. Minimum distance range, noon, June, I-zone, northern
hemisphere, sunspot number 125.

v Figures on curves are Mc/s.

--------—  E-layer MDF-------- _—  F2-layer OWF

Fig. 12. Alcance minimo, mediodia, junio, zona I, hemisferio 
septentrional, aetividad solar 125.
Las cifras que figuran en las curvas representan Mc/s. 

— — ___ FMU capa E —  POT capa F2

P h C * 1 2 v -MHHHMajT B H aa  .HaJIBHOCTB ,  IIO J I^ e H B ,
h m h b ,  3 0 H a  -  I ,  c e B e p H o e  n o jry m a p H e , h h c j io  
c o jiH e ^ H H x  n s T 0 .fi 125. I I h ^ p h  H a  k p h b e e x  o d 0 3 H a -  
saiOT s a c T O T y  b  M r n .

   gjiok- e  Mira -  -  -  -  cjeoe F2 opq
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Les chiffres figurant sur les oourbes representent des 
Mc/s.

Fig. 13. Portees minimum a midi au mois de decembre, zone I, hemi­
sphere sud, 0 tache solaire.

FMU couche E --------- POT couche F2

Fig. 13. Minimum distance range, noon, December, I-zone, southern 
hemisphere, sunspot number 0.
Figures on curves axe Mc/s.

■

 ---   . E-layer MUF  F2-layer OWF

Fig* 13- Alcance minimo, mediodia, diciembre, zona I, hemisferio 
austral, actividad solar 0.
Las cifras que figuran en las curvas representan Mc/s.

FMU capa E    FOT capa F2

P h c * 1 3 *  MHHHMaJiBHaH ^ a jiL H O C T L  ^ e S c T B H H , n o J u e H B ,  
^ e ic a d p B , s o H a  -  I ,  io »H o e  n o jE y m a p H e ,^ H C jio  
COJIHeHHHX H H T e H  0 *  IJlftjbpH H a  KPHBHX 0 < 5 0 3 H a -
^ a K T  ^ a c T O T y  b  m t h *

cjeo^-e M i n  exon F2 opq
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Les chiffres figurant sur les courbes representent 
des Me/s.

Fig. 14.. Portees minimum a midi au mois de decembre, zone I,
hemisphere sud, 125 taehes solaires.

PMU couche E --------- FOT couche F2

Fig.' l/. Minimum distance range, noon, December, I-zone, southern 
hemisphere, sunspot number 125.
Figures on curves are Me/s.

E-layer MUF ------ F2-layer OWF

Fig. 14. Alcance mfnimo, mediodia, diciembre, zona I, hemisferib 
austral, actividad solar 125.
Las cifras que figuran en las curves representan Mc/s. 

  —  .. EMU capa E - - „—  FOT capa F2

PHC. 11f-o MHHHMa.JIBHa.5I JiaJEBHOCTB ^eSCTBHHOJEJjeHB, 
^eKadpB, soHa - I , lo^Hoe no Jiynapue, hhcjto 
COJIHeHHEDC HHTeH 125. IIli6pH Ha KpHBHX 0<503HaHaiCT 
■qacTOTy b  m t h .

Ojtoa-E MIK - -Gjioil F2 OPU.
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Les chiffres figurant sur les courbes representent des 
Mc/s.

------ -— - M U  couche E ---   - POT couche F2

Fig. 15. Portees minimum, a midi au mois de juin, zone E, hemi­
sphere nord, 0 tache so lair e.

Fig. 15 • Minimum distance range, noon, June, E-zone, northern 
hemisphere, sunspot number 0.
Figures on curves are Mc/s.

E-layer MUF   F2- layer OWF

Fig. 1$. Alcance minimo, mediodia, junio, zona-E, Hemisferio 
septentrional, actividad solar 0 . ,
Las eifras que figuran en las curvas representan Mc/s. 

-— — ---- EMU capa E~    POT capa F2

Pnc.15® MHHHHaJTBSafl AaJEBHOCTB ^eftCTBHH, IIOJUeHB, 
hk)h b , 30Ha-E, ceBepHoe noJtymapHe, hhcjeo 
cojiHenHHx nnTeH 0. IIh &p h  Ha k p h b h x  odo3Ha- 
naioT nacTOTy b mpix.
-------  Cjrot-E IvUFT CJIO0 F2 OP^.
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Les chiffres figurant sur les courbes representent des 
Mc/s.

Fig. 16. Portees minimum a midi au mois de juin, zone E, hemi­
sphere nord, 125 taches solaires®

FMU couche E    - FOT couche F2

Fig. 16. Minimum distance range, noon, June, E-zone, northern 
hemisphere,- sunspot number 125®
Figures on curves are Me/s®

E-layer MUF - - - - F2-layer OWF

Fig. 16. Alcance mfnimo, mediodia, junio, zona-E, hemisferio 
septentrional, actividad solar 125.
Las cifras que figuran en las curvas representan Mc/s, 

■--- — — - FMU capa E --- - FOT capa F2

P h C o i 60 MnHHMajrBHa5i ^ajiBHocTB nojr^eHB,
h k h b ,  a o n a - E ,  c e B e p H o e  n o jr y m a p n e , h h c j io  
c o j in e 'iH H x  n H T e H  1 25.  I M p H  H a  k p h b h x  
o 6o 3H an aK >T  n a c T O T y  b M m .
— ---- Cjroii-E MITC   F2 OFI



Di
st
an
ce
^ 

km
 

PA
CC
TQ
SJ
HH
 £ 

8 
KM
.

L.a t i tude 
U1MP0TA

Fig. 16 Pmc. 16



Les chiffres figurant sur les courbes representent 
des Mc/s.

Fig. 17. Portees minimum a midi au mois de decembre, zone E,
hemisphere sud, 0 tache solaire.

EMU couche E - - •—  FOT couche F2.

Fig. 17. Minimum distance range, noon, December, E-zone, southern 
hemisphere, sunspot number 0.
Figures on curves are Mc/s.

   -.... E-layer MUF —  ■—  F2-layer OWF

Fig. 17. Alcance mfnimo, mediodla, diciembre, zona-E, hemisferio 
austral, actividad solar 0.
Las cifras que figuran en las curvas representan Mc/s.

 ------ — —  FMU capa E • -   FOT capa F2

PiiCo17« MHHHMajtBHaa ^bjibhoctb agHotbksi , noJweHB, 
^eKadpB, 30Ha -E, sxsHoe nojiymapue, hhcjto
COJIHeHHHX HHTeH 0o IjHe&pH Ha KpHBHX 0603HaHaK>T 
HaCTOTy B MTH«
 —  Gaoa-E M i n  * Caoa F2 OPU.
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Les chiffres figurant sur les courbes representent 
des Mc/s. .

Fig. 18. Portees minimum a midi au mois de decembre, zone E,
hemisphere sud, 125 taches solaires.

5MU couche E   FOT couche F2

Fig. 18. Minimum distance range, noon, December, E-zone, southern 
hemisphere, sunspot number 125-
FLgures on curves are Mc/s.

----- — - E-layer MUF   F2-layer OWF

Fig. 18. Alcance mfnimo, mediodia, diciembre, zona-E, hemisferio 
austral, actividad solar 125. •
Las cifras que figuran en las curvas representan Mc/s.

IMU capa E  FOT capa F2

P h c . 1 8 «  M H H H M a j iL H a a  ^ a jE L H O C T B  .z te f tC T B H S , n o j r ^ e H t ,  
^ e K a d p L ,  3 0 H a - E  ,  B & H o e  n o J t y m a p a e ,  ^ h c j i o  
e o j r a e ^ H H X  H H T e H  0 .  I l n ^ p H  H a  k p h b h x  o < 5 o 3 E a -  
n a io T  ^ a c T O T y  b  M r is .

Cjron-E M i n  cjio^ F2 opu:
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Les chiffres figurant sur les courbes representent des 
Mc/s.

Fig. 19* Portees minimum (FMU F2), zone W, heirre locale 20.00 au
point milieu du trajet, activite solaire minimum.

d^cembre-   : juin

Fig. 19. Minimum distance range (F2 MUF), W-zone, 2000 local time 
at the midpoint of the path, sunspot number 0.
Figures on curves are Mc/s.

December    - June

Fig. 19. Alcance minimo (FMU F2), zona-W, 2000 hora local en el 
punto medio del trayecto, actividad solar 0.
los numeros en las curvas indican la frecuencia en Mc/s.'

diciembre -   junio

Ph C*19* MUHEMaEBHaH .SajEBHOCTB .SeftCTBHH ( M I H F 2  ),
30Ha W , 20e»00m* MecTEoro BpeMesn b epe^Heft 
TOEKe JIHHHH . CBH3H, EHCJIO COJIHeEHHX HETeH 0. 
IlH(f)pH Ha KPHBHX ObO3HaEai0T EaCTOTy B MIEU

^eicadpB H39HB
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Les chiffres figurant sur les courbes representent 
des Me/s.

Fig. 20. Portees minimum (JMU F2), zone W, heure locale 00.00
iau point milieu du trajet, activite solaire minimum.

decembre   juin

Fig. 20. Minimum distance range (F2MUF), W-zone, 0000 local time 
at the midpoint of the path, sunspot number 0.
Figures on curves are Mc/s.

December - - - - June

, Fig. 20. Alcance minimo (PMU F2), zona V, 0000 hora local en el 
punto medio del trayecto, actividad solar 0.
Los numeros en las curves indican la frecuencia en Mc/s.

diciembre - - - - junio

PHC. 20. MHHHMaJIBHaS ^aJIBHOCTL .ZteftCTBHH ( M M  F2 ) f
30HaW , 00*i. 00m. MecTHoro BpeMeHE b cpe^Heft 
TO^Ke JEHHHH CBH3H, HHGJEO eoJTHeHHHX HHTeH 0. 
IlĤ JpH Ha KpHBHX 0603HaHaE)T HaCTOTy B M m .
--------- - AeKa6pB —  - H25HB
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Les chiffres figurant sur les courbes representent des 
- Mc/s.

— — — i-decembre - - - - juin

Fig* 21. Portees minimum (FMU F2), zone W, heure locale 04-*00 au
point milieu du trajet, activite solaire minimum.

Fig. 21. Minimum distance range (F2 MUF), W-zone, 0400 local time 
at the midpoint of the path, sunspot number 0.
Figures on curves are Mc/s.

December - —  - June

Fig* 21* Alcance mlnimo (FMU F2), zona-W, 0400 hora local en el 
. . punto medio del trayecto, actividad solar 0*
Los numeros en las curves indican la frecuencia en Mc/s*

diciembre -. - - - junio

P H C . 21. MHHHMaJTBHaH .ZtaJIBHOCTB ^ e ^ C T B H SL (MIIU F2 ) 9 30Ha-W, 
0/+*00m. M e c T H o ro  B p ew e H H  b c p e ^ H e #  T o ^ ic e  jehhhh 
C B H 3 H , HHC.IQ COJIHeHHHX IIH T e H  0. I lH $ p H  H a  K p H -  
BHX OdO3HaHai0T H a C T O T y  B M m .

.aeieaGpB HIOHB
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Les chiffres figurant sur les courbes representent des Mc/s.
    decembre .     juin

Fig. 22. Portees minimum (FMU F2), zone I, heure locale 20.00 au point
milieu du trajet, activite solaire minimum.

Fig. 22. Minimum distance range (F2 MUF), I-zone, 2000 local time at 
the midpoint of the path, sunspot number 0.
Figures on curves are Mc/'s.
— — — .—  December . - - -' - June

Fig. 22. Alcance minimo (FMU F2), zona-I, 2000 hora locatl en el punto 
medio del trayecto, actividad solar 0.

, Los numeros @n las curvas indican la frecuencia en Mc/s.
--------  diciembre - - - - junio

PhC.22. MHHHMaJIBHaH ^aJIBHOCTB 'jeftCTBHJI (MHU F2), 30Ha-I, 
20h. 00m. MecTHoro. BpeMeHH b cpe^Heii To^ice j e h h h k  
CBH3H, HHCJTO COJTHe^HHX IIHTeH 0. D[H$pH Ha KpHBHX
odo3HaHaioT nacTOTy b Mm.
------------------ A e K a d p B  -     HKHB
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Les chiffres figurant sur les courbes representent des 
Mc/s.

Fig. 23. Portees minimum (5MU F2), zone I, heure locale 00.00
an point milieu du trajet, activite solaire minimum.

decembre    juin

Fig. 23. Minimum distance range (F2 MUF) , I-zone, 0000 local 
time at the midpoint of the path, sunspot number 0.

Figures on curves are Mc/s.

December - — > - June

Fig. 23. Alcance mfnimo (5MU F2), zona-I, 0000 hora local en 
el punto medio del trayecto, actividad solar 0.
Los ndmeros en las curvas indican la frecuencia en 
Mc/s. ••

diciembre ~ - junio

PHC.,23. M-HHHMaJIBHaH ^CaJIBHOCTB ^eftCTBHH (MIH F2 ),
30Ha I , 00h.00m. MecTHoro BpeMesn b cpeAHe# 
TOHKe JIHHHH CBH3H, HHCJIO COJIHe^HHX HJITeH 0. 
'IIh^p h Ha KpHBHX odo3HaHaiOT nacTOTy b Mrn.

.HeicadpB HK)HB
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Les chiffres figurant sur les courbes representent des 
Mc/s.
   decembre   juin

Fig* 24* Portees minimum (MU F2), zone I, heure locale 04.00
au point milieu du trajet, activite solaire minimum®

Fig® 24-. Minimum distance range (F2 MUF), I-zone, 0400 local 
time at the midpoint of the path, sunspot number 0.
Figures on curves are Mp/s.
 — —  Depember - - - - June■/

Fig. 24.0 Alcance minimo (FMU F2), zona-I, 04-00 hora local en 
el punto medio del trayecto, actividad solar 0.
Los ndmeros en las curvas indican la frecuencia en 
Mc/s.
—  ----- . diciembre -■ - - - junio

3?HG®21u M HHHM aJILHaH ^aJIBHO CTB ^ e ftC T B H S  (MHU F2 ) ,  30Ha- I ,  
OUh® 00m® M e c T H o ro  B p e n e H s  b c p e ^ H e i i  t o u k ©  jth h h h  
C B H 3 H , ^HCJIO COJIHe^HHX H5£TeH 0. H a  KpHBKX
o 6 o 3 H a ^ a io T  ^ a c T O T y  b  M r u .

HKHB
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Fig* 25. Portees minimum (FMU F2), zone E, heure locale 20,00 au
point milieu du trajet, activite solaire minimum.
Les chiffres figurant sur les'courbes representent des 
Mc/s.
-— — —  decembre - - - - juin

Fig, 25, Minimum distance range (F2 MUF), E-zone, 2000 local time 
at the midpoint of the path, sunspot number 0,
Figures on curves are Mc/s,
—--   December - - - - June

Fig, 25, Alcance minimo (FMU F2), zona-E, 2000 hora local en el 
punto medio del trayecto, actividad solar 0.
Los numeros en las curvas indiean la frecuencia en Mc/s.
 ------- diciembre junio /

PHC.25. MHHHMa.KBHaH .ZjaJIBHOCTB Aeft'CTBHH (MIH F2 ), 30Ha~E, 
20h, 00m, M e c T H o ro  B p e M e s n  b  c p e jtH e fi-  TOHKe jthhuh
C B H 3 H ,  H H C J IO  C O J IH e H H H X  H 5I T 6 H  0 ,  H a  K p H B H X

G *>0 3 H a H a X ) T  H a C T O T y  B  M T H «

— • ■ —  ■ ^ e ic a d p B  -  - . -  -  h io h b
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Pig. 26. Portees minimum (3»MU F2), zone E, heure locale 00.00
au point milieu du trajet, activite solaire minimum.
les chiffres figurant sur les courbes representent des 
Mc/s.

decembre    juin

Fig. 26. Minimum distance range (F2 MUF), E-zone, 0000 local 
time at the midpoint of the path, sunspot number 0.
Figures on curves are Mc/s.

December —  - - June

Fig.' 26. Alcance rnfnimo, (FMU F2), zona-E, 0000 hora local en 
el punto medio del trayecto, actividad solar 0.
Los numeros en las curvas indican la frecuencia en 
Mc/s.

diciembre -----   junio

P h C ® 2 6 o MHHHMaJEBHaH ^aJTBHOCTB ^ e ftC T B H H  (M O T F 2 ) ,
3 O s a - E , 0 0 ^ . 0 0 mo M e c T H o ro  B p e M e S K  b  c p e ^ H e t  
TO HKe JTHHHH C B H 3 H , HHCJIO COJIHeHHHX H £ T e H  0 .  
IlH(|)pH H a  KPHBHX 0 (5 03 H a^ a E )T  H a C T O T y  B MrrCo

 -----------—J te lC ad p B  - - - - - -  HE) HB
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Fig. 27. Portees minimum (FMU F2), zone E,\ heure locale 04.00
au point milieu du trajet, activite solaire. minimum.

)
Les chiffres figurant sur les courbes representent des 
Mc/s.

decembre _ ------  Juin

Fig. 27. Minimum distance range (F2 MUF), E-zone, 0400 local 
time at the midpoint-of the path, sunspot number 0.
Figures on curves are Mc/s.

December    - June

Fig. 27. Alcance m&cimo (5MDF2), zona-E, 0400 hora local en 
el punto medio del trayecto, actividad solar 0.
Los niSmeros en las curvas indican la frecuencia en 
Mc/s.

diciembre   junio

PEC. 27. MHHHMaJILHaS ^aJIBHOCTB .SeftCTBHH (MHU F2 ) ,
3ona -E, 0^q*00M. MecTHoro BpesieHH b cpe^- 
Heii T0HK6 JCHHHH CBH3H, HH'CJIO COJIHeHHHX EH— 
TeH 0. Hh$p h  Ha k p h b h x odoaHanaHT nacTOTy 
B MTU*

^eicadpB
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Figo 28* Portees maximum a midi pour la radiotel^phonie, limitee par 
les parasites atmospheriques a la station terrestre, avec une 
puissance de cr6te de 200 watts rayonnee par 1'aeronef, ou 
limitee par le niveau des parasites d'origine locale a bord de 
lfaeronef (intensite du champ necessaire: 20 piv/m), avec une 
puissance de crdte de U kW rayonnee par la station terrestreo 
Juin dans 1* hemisphere nord, deeembre dans 1'hemisphere sud, 
equinoxe entre 10° N et 10° S, activite, solaire 0o Portee 
conditionnee par des M U  suffisamment haute So
Les chiffres figurant sur les courbes representent des Mc/so

 -------  parasites atmospheriques   - parasites d’origine
localeo

Figo 28o Maximum distance range for radiotelephone at noon as limited 
by atmospheric noise at the ground station with 200 watts 
peak power radiated by the aircraft, or by aircraft noise 
(20 juv/m required field intensity) with U kW peak power radiated 
by the ground station« June in the northern hemisphere, December 
in the southern hemisphere, equinox between 10° N and 10° Sc 
Sunspot number 0* Subject to sufficiently high MUF0
Figures on curves are Mc/so

Atmospheric noise - - - - Aircraft noise*

Fig. 28, Aleance maximo para radiotelefonia, al mediodia, limitado por 
el ruido atmosferico en la estacion de tierra, con una poten- 
cia maxima de 200 vatios irradiada por la aeronave, o por el 
ruido de la aeronave (intensidad de campo requerida 20 £rv/m) 
con una potencia maxima de J+ kilovatios irradiada por la es­
tacion de tierra. Junio en el hemisferio septentrional, diciem 
bre en el hemisferio austral, equinoccio entre 10° N y 10° S. 
Actividad solar 0. Sujeto a una FMU suficientemente elevada.
Los numeros de las. curvas indican la frecuencia en Mc/s. 

------—  Ruido atmosferico--- ---- - Ruido de la aeronave

P&Co 2 8 *  M aK C H M a jiB H a ji ^ u j ib h o c t b  .s e tc T B H H  n p H  p a ^ H O T e jie $ o H H H  
b n o jr ^ e H B , o rp a H H ^ e H H a H  &jlsi H a 3 e M H o ii c T a H m a n  a T M o c -  
$ep H H M H  n o M exaM H  n p n  h h k o b q B  m o h ih o c th  H 3 x y H e H H H  c a -  
M O jre T a  b 2 0 0  B a T T  vljlts. caM O JieTHHM H n o M e x a io r  ( n p n  T p e -  
dye iso M  H a n p a x e H H o c T H  h o j ih  b 2 0  m e b /m )  n p H  n u ico B o ft
MOIHHOCTH H 3 J ty *ie H H £  H a3eM H O ft C TaH H H H  B Lj. E B T . H EEL
b  ceB ep H O M  n o jry m a p H H , ^ e K a d p B  b  e x h o m  n o jr y m a p m i,  
p a B H o ^ e H C T B K e  M ex,zty 10° e e B e p H o ft  h  IO O eckho#  u m p o T H *  
tjHCJIO CQXH eHH H X E H T e H  0* I Ip H  yCJIOBHH .HOCTaTOHHO  
B H C O E O & '.M ira . I^H ^pH  H a  E pH B H X  O tf0 3 H a H a E T  H a C T O T y  B MTHo

---------------  A T M o c $ e p H H e  n o M e x n  -  -  -  IIo M e x H  H a  c a M O jre T e
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Figo 29• Portees maximum a midi pour la radiotelephonie,' limitee par
les parasites atmospheriques a la station terrestre, avec une 
puissance de cr£te de 200 watts, rayonnee par 1*aeronef, ou 
limitee par le niveau des parasites d*origins locale a bord 
de 1*aeronef (intensite du champ necessaire: 20 jiv/m) avec une 
puissance de crdte de 4 kW, rayonnee par la station terrestre• 
Juin dans 1'hemisphere nord, decembre, dans 1*hemisphere sudo 
equinoxe entre 10° N et 10° S. Activite solaire 125* Portee 
conditionnee par des FMU suffisamment hautes»
Les chiffres figurant sur les courbes representent des Mc/s.

— ______ parasites atmospheriques - - parasites d*origine
t ■' ) ' locale

•s’
Figo 29* Maximum distance range for radiotelephone at noon as limited 

by atmospheric noise at the ground station with 200 watts 
peak power radiated by the aircraft, or by aircraft noise 
20 /iv/m required field intensity) with 4 kW peak power radiated 
by the ground station0 June in the northern hemisphere, 
December in the southern hemisphere, equinox between 10° N and 

- 10° So Sunspot number 125* Subject to sufficiently high MUF*
Figures on curves are Me/s,

  Atmospheric noise - - - - Aircraft noise

Fig. 29. Alcance maximo para radiotelefonla, al mediodia, limitado 
por el ruido atmosferico en la estacion de tierra con una 
potencia maxima de 200 vatios irradiada por la aeronave,o 
por el ruido de la aeronave (siendo la intensidad de cam­
po requerida de 20 juv/m) con una potencia maxima de 4 ki- 
lovatios irradiada por la estacion de tierra. Junio en el 
hemisferio septemtrional, diciembre en el hemisferio aus­
tral, equinoccio entre los 10° N y 10° S. Actividad solar 
125. Sujeto a una FMU suficientemente'elevada.
Los numeros de las curvas 'indican la freeuencia eh Mc/s. 

— -— - Ruido atmosferico - - - - Ruido de le aeronave

PHCo 29. MaKCHMajTBHan ^ajTBHocTB \5eMcTBH5i npn pa^HOTejrec|)OHKH,
b n o jr ^ e H B , o rp a H H H e H H a h  ajix H a a e M H o ft c T a H m m  a T M o c -  

’■$epHHMH n o M exaM H  n p n  i ih k o b o K  m o iu h o c th  H S jry q e H H H  c a -  
M O jre T a  b 200 B a T T  h jeh  caM O JieTHHM H n o M e x a M H  ( n p n  T p e -  
d y e M o ft H a n p O T e H H o c T B  n o jrn  b 2 0  m k b /m )  n p H  iih k o b o S  
M om HocTH H 3 jry q e H H B  H a3 eM H o &  c ra H H H H  b k k b t *  H d hb  
b c eB ep H O M  n o jry in a p H H , ^ e ic ad p B  b k ih o m  n o jr y n a p H H ,  
p a B H o ^ e H C T B iie  M e « y  10° c e B e p H o ft  h  10° m h o H  ih h p o th .  
UUCJIO CO JIHe^HHX IIH T e H  125. ripH yCJIOBHH A O C TaTO ^HO  B H -  
c o k o S  MIIU. U h $ p h  H a  k p m b h x  o d o 3 H a ^ a iO T  ^ a c T O T y  b m t h .

—  -------  A TM O cftepHB ie n o M e x n  -  -  -  IT o M exn  H a  c aM O JieT e '
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Fig. 30. Portees maximum des communications radiotelephoniques
air-sol pendant la nuit, en presence de parasites atmosphe­
riques, avec une puissance de crete de 200 watts, rayonnee 
par 1*aeronef. Portee conditionnee par des FMU suffisammant 
hautes. Les valeurs de la puissance de crete de la station 
terrestre, a droite de la figure, indiquent les portees cor- 
respondantes en presence uniquement de parasites d'origins 
locale a bord de 1*aeronef.
Les chiffres figurant sur les courbes representent des Mc/s.

Fig; 30 Maximum distance range for radiotelephone air-ground commu­
nication at night in the presence of atmospheric noise, 
based on 200 watts peak power radiated by the aircraft. 
Subject to sufficiently high MUF. Values of ground station 
peak power on the right indicate corresponding ground-air 
ranges in the presence of local aircraft noise only.
Figures on curves are Mc/s.

Fig. 30. Alcance maximo para comunicacion de aire a tierra por radio- 
telefonia durante la noche, en presencia de ruido atmosferico 
basado en una potencia maxima de 200 vatios, irradiada por la 
aeronave. Sujeto a una FMU suficientemente elevada. Los valo- 
res de la potencia maxima de la estaCion de tierra que figu- 
ran a la derecha indican los alcances correspondientes de 
tierra a aire en presencia del ruido local de la aeronave, 
solamente. •
Los numeros en las curvas indican la frecuencia en Mc/s.

PhCo30*. MaKCHMajTBHan ^ajiBHocTB jteiiCTBHH ajlh. pa/moTejie^oHHoft 
CBH3H, "caMojreT-seMjEH", hoebio, ocymecTBjr.qeMan caMo- 
jreTOM, H3JiyqaiomHM nuicoByio moeihoctb b 200 BaTT, npH' 
HajEHHHH aTMoccpepHHx noMex, npH ycjioBHH /locTaToqHo 
bhcoko# MHU. SHaqeHHH iihicoboft moihhocth na3eMHofi 
CTaHHHH (cnpaBa) o6o3HanaeT cooTBeTCTBeHHyK) jsajiBHocTB 
AefiCTBHX CBH3H lf3eMJI,SI—C aMOJEeT,f , npH HaJIH^HH TO JIB ICO 
MecTHHX nonex Ha caMOJieTe* Uh$ph sa kphbhx obosKa- . 
qaDT nacTOTy b mpiu
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Fig. 31* Portees maximum des communications radiotblephoniques
air-sol en presence de parasites atmospheriques, avec une 
puissance de cr£te de 200 watts, rayonnee par 1'aeronef.
Portee conditionnee par des FMU suffisamment haute s. Heure 
locale a la station terrestre 20.00. Les chiffres sur les 
courbes indiquent le degre des parasites a la station ter­
restre (pour les stations au nord de 30° N et au sud de 
30° S avec un degrb de parasites 3 ou moins, en hiver seulement). 
Les valeurs de la puissance de crete rayonnee par la station 
terrestre, dans le haut de la figure, indiquent les portees 
correspondantes en presence uniquement de parasites d’origine 
locale a bord de 1*aeronef.

Fig. 31• Maximum distance range for radiotelephone air-ground communi-* 
cation in the presence of atmospheric noise, based on 200 watts 
peak power radiated by the aircraft. Subject to sufficiently 
high MUF. 2000 local time at the ground station. Numbers on 
curves indicate noise grade at the ground station (winter only 
for stations north of 30° N and south of 30° S with noise grade 
3 or less). Values of ground station peak radiated power at top 
indicate corresponding ground-air ranges in the presence of local 
aircraft noise only.

Aleance maximo para comunicacion de aire a tierra por radio- 
telefonia en presencia de ruido atmosferico, basado en una 
potencia maxima de 200 vatios irradiada por la aeronave. Su- 
jeto a una FMU suficientemente elevada. 2000 hora local en 
la estacion de tierra. Los numeros en las curvas indican el 
grado de ruido en la estacion de tierra (para las estaciones 
situadas al norte de los 30° N y al sur de los 30° S con un 
grado de ruido 3, o menor, invierno solamente). Los valores 
de la potencia mdxima irradiada de la estacion de tierra 
que figuran en la parte superior, indican los alcances eo- 
rrespondientes fle tierra a aire en presencia de ruido local 
de la aeronave solamente.

P h c .  31. MaKCHMajiLHan /tajiBHocTB AeMeTBHH a j ih  pa£HOTejre<|)OHHc>ft 
. c b £ 3 h  " c a M O jre T -s e M jrH 1' ,  o c y m e c T B J iB e M a E  c a M O jie T O M , H 3 -  

jtyqa iH iiH M  nuKO Byio m o e ih o c tb  b 200 B a T T ,  n p n  H a jra q H H  a T -  
M o c ^ e p H H X  n o n e x ,  n p H  y c jro B H H  /to c T a T O H H o  B H C oico ii M H U . 
2 0 h .0 0 m .  M e c T H o ro  B p e M e n n  H a  H a 3 e M H o ft c T a H m m . I Ih ^ p h  

'H a  k p h b h x  o b o 3 H a H a io T  none n o M e x  H a  H a 3 e M H o l! cT a H H H H  
(3 H M o ft t o j t b k o  a jl x  c T a H H H ii c e B e p H e e  30° c e B e p H o S  h  d s -  
Hee 30° ro&Hoft H H p o T H , b n o n c e  n o M e x  3  h j ih  M e H e e ) .  
3 H a n e H H H  h h k o b o M  m o ih h o c th  H a 3 e M H o ii c T a H m n  y x a 3 a H H H e  
H a  B e p x y  o b o 3 H a H a io T  c o o T B e T C T B e H H y K ) ^ q j ib h o c t b  /te i ic T B H H  
CB H3H  M3 eMJIH—CaM O JieT*f ,  n p H  H ajIH H H H  H a  c a M o x e T e  t o x b k o  
M 6C TH H X n o M e x .

Fig. 31.
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Fig* 32* Portees maximum des communications radiotelephoniques
air-sol, en presence de parasites atmospheriques, avec '
une puissance de crdte de 200 watts, rayonnee par I'ae- 

. ronef* Portee conditionnee par des FMU suffisamraent hautes. 
Heure locale a la station au sol 00*00. Les chiffres sur 
les courbes indiquent le degre des parasites a la station 
terrestre (pour les stations au nord de 30° N et au sud de 
30° S avec un degre de parasites de 3 ou moins, en hiver seu- 
lement) * Les valeurs de la puissance de crdte rayonnee par 
la station terrestre, dans le haut de la figure indiquent les 
portees correspondantes en presence uhiquement de parasites 
d*origins locale a bord de 1*aeronef*

Fig* 32. Maximum distance range for radiotelephone air-ground com­
munication in the presence of atmospheric noise, based on 
200 watts peak power radiated by the aircraft* Subject to 
sufficiently high MUF. 0000 local time at the ground station. 
Number on curves indicate noise grade at the ground station 
(winter only for stations north of 30° N and south of 30° S 
with noise grade 3 or less). Values of ground station peak 
radiated power at top indicate corresponding ground-air ranges 
in the presence of local aircraft noise only*

Fig. 32. Alcance maximo para comunicacion de aire a tierra por radio- 
telefonia en presencia de ruido atmosferico, basado en una 
potencia maxima de 200 vatios irradiada por la aeronave. 
Sujeto a una FMU suficientemente elevada. 0000 hora local 
,en la estacion de tierra. Los numeros en las curvas indican 
el grado de ruido en la estacion de tierra (para las esta- 
ciones situadas al norte de los 30° N y al sur de los 30° S 
con un grado de ruido 3, o menor, invierno solamente). Los 
valores de la potencia maxima irradiada de la estacion de 
tierra situados en la parte superior, indican los alcances 
de tierra a aire correspondientes, en presencia de ruido 
local de la aeronave, solamente.

P h c .  32*MaKCHMajii>Haji .sajtBHocTB .seiicTBHs .zur# pa,£HOTejie$oHHoi£ 
cb513h ’'caMOjreT-seMjrH’' , ocymecTBJiHeMaH caMOJieTOM, H3- 
JiyqaKmiM HHICOByE) MOHIHOCTB B 2 0 0  BaTT, npK- HaJIH^HH aT - 
Moc^epHHx noMex, npn ycjroBHH .ztocTaTOHHo b b ic o k o h  M IIU . 
0 0 h *  0 0 m . MeCTHoro BpeMeHH Ha Ha3eMHo2 cTaHHHH. n,HcJ)pH 
Ha kphbhx o6o3HaHaioT 30Hy noMex Ha Ha3eMHoft cTaHmiii 
(3 h m o &  to jc b k o  AJix cTaHHHit ceBepHee 3 0 °  ceBepHoii H .MHee  
3 0 °  KacHoii HinpoTH b nonce noMex 3 h jth  MeHee). 3HaqeHHH 
nuicoBoft m o ih h o c th  Ha3eMHoS CTaHHHH yxa3aHHHe HaBepxy • 
odosHanaioT cooTBeTCTBeHHyB ^ujibhoctb AeiieTBHH c b h 3h 
f,3eMjrH-caMojreT,f, npH HajrHHHH Ha canojreTe t o j t b k o  m s c th h x  
noMex*
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Figo 33o Portees maximum des communications radiotele phoniques
air-sol en presence de parasites atmospheriques, avec une 
puissance de crdte de 200 watts, rayonnee par 1*aeronefo 
Portee conditionnee par des fMU suffisamment hauteso . Heure 
locale a la station du sol: 04..OO Les chiffres sur les
courbes indiquent le degre des parasites a la station ter­
restre (en hiver seulement, pour des stations au nord de 30° N 
et au sud de 30° S avec un degre de parasites de 3 ou moins). 
Les valeurs de la puissance de crdte rayonnee par la station 
terrestre, dans le haut de la figure indiquent les portees 
eorrespondantes en presence uniquement de parasites d'origine 
locale a bord de 1*aeronef©

Figo 33«* Maximum distance range for radiotelephone air-ground commu­
nication in the presence of atmospheric noise, based on 200 
watts peak power radiated by the aircraft* Subject to suffi-. 
ciently high MUFo 04.00 local time at the ground station* 
Numbers on curves indicate noise grade at the ground station 
(winter only for stations north of 30° N and south of 30° S 
with noise grade 3 or less)* Values of ground station peak 
radiated power at top indicate corresponding ground-air ranges 
in the presence of local aircraft noise only*

Fig. 33. Alcance maximo para comunicacion de aire a tierra por radio- 
telefonia en presencia de ruido atmosferico, basado en una 
potencia maxima de 200 vatios irradiada por la aeronave. 
Sujeto a una FMU suficientemente elevada. 04-00 hora local 
en la estacion de tierra. Los numeros en las curvas indican 
el grado de ruido en la estacion de tierra (para las estacio- 
nes situadas al norte de los 30° N y al sur de los 30° S con 
un grado de ruido de 3, o menor, invierno solamente). LoS va- 
lores de la potencia maxima irradiada de la estacion de tie­
rra que figuran en la parte superior, indican los alcances 
de tierra a aire correspondientes en presencia de ruido lo­
cal de la aeronave solamente. N

Phc* 33* MaKCHMajiBHaji ^ajiBHocTB AeftCTBits. .zgrn pa,ztHOTe.ze<f)OHHo&
CBH3H !,caM OJreT-3eM ji^f l , ocymecTBJiseMaH caMo^ieToM, H 3 -
jry^aiomHM HHKOByro mohihoctb b 200 BaTT, npH HajiHHHH aT- 
Moc<|>epHHx nonex, npn ycjroBHH ^ocTaTO^Ho bhcoko# Min. 
0Ij.h* 00m. MecTHoro BpeMeHH Ha Ha3eMHo£ ct animus* IJh$ph 
Ha KpHBHX Od03HaHaJK)T none HOMeX Ha Ha3eMHOft CTaHHHH 
(3HMO# TOJIBKO RJLZ CTaHHU# CeBepHee 30° CeBepHO# HHPOTH 
h »xHee 30° BKJKHoi* urapom, b nonce noMex 3 hjeh MeHee)* 
3HaHeHHH nHKOBOii MOIKHOCTII Ha3 6MH02 CTaHSHH yKa3aHHHe 
HaBepxy o<5o3HaHa»T eooTBeTCTBeHHyio ^sjibhoctb a o Uctbvlsl 
lf36MJiH—ca&iojreT1* npH HajiHHHH Ha canojreTe toxbko MecTHnx 
noMex*
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Figo 34*

Figo 34o

Fig® 34»

Ph Co 34*

Portees maximum a midi en radiotelegraphie (manuelle), limi­
tee par les parasites atmospheriques a la station terrestre, 
avec une puissance de cr6te de 50 watts rayonnee par 1* aero­
nef; ou limitee par les parasites d*origine locale a bord de 
1*aeronef (intensite du champ necessaire : 5 jhv/m) avec une 
puissance de crSte de 1 kW rayonnee par la station terrestreo 
Juin pour 1*hemisphere nord, decembre pour l'hemisphere sud, 
equinoxe entre 10°N et 10°So Activite solaire 0* Portee 
conditionnee par des PMU suffisamment hauteso Les chiffres 
figurant sur les courbes representent des Mc/s.
  parasites atmospheriques ------  parasites d*origins

locale®
Maximum distance range for radiotelegraph (manual) at noon as 
limited by atmospheric noise at the ground station with 50 
watts peak power radiated by the aircraft, or by aircraft 
noise (5 Jfxv/m required field intensity) with 1 kW peak power 
radiated by the ground station. June in the northern hemi­
sphere, December in the southern hemisphere, equinox bet­
ween 10°N and 10°S. Sunspot number 0® Subject to sufficient­
ly high MUF®. Figures on curves are Mc/s®
  Atmospheric noise --  - - Aircraft noise.

Alcance mdximo para radiotelegrafia (manual) a mediodia, limi- 
tado por el ruido atmosfdrico en la estacidn de tierra con 
una potencia mdxima de 50 vatios irradiada*por la aeronave, 
o por el ruido de la aeronave, (siendo la intensidad de campo 
requerida de 5 /iv/m) con une potencia mdxima de 1 kilovatio, 
irradiada por la estacidn de tierra® Junio en el hemisferio 
septentrional, diciembre en el hemisferio austral, equinoccio 
entre*los 10°N y los I0°S. Actividad solar 0. Sujeto a una 
FMU suficientemente elevada. Los ntfmeros en las curvas indi­
can la frecuencia en Mc/s.
— —  Ruido atmosferico -----   Ruido de la aeronave.

MaKCHMaJiBHaa ^tajiBHOCTB rq&q’vbvlsl Rzsi pa^HOTejierpa^HH 
( p y ^ H o i i ) ,  b  n o jE ^ e H B , o rp a H H H e H H a n  H a  H a 3 e M H o ft C T a m m H  
aTM O C & epH H M H  JJOMexaMZ n p H  nHKO BO fi MOIHHOCTH B 5 0  B a T T ,  
H 3J iyH aeM o K  caM O jre T O M , h j ih  n o n e x & H H  H a  c aM O JieT e  ( n p n  
T p e d y e M o fi H a n p n x e H H o c T U  Ho j ih  b  5 m k b / m )  n p n  h h k o b o K 
MOmHOCTH B 1 K B , H 3J iyH aeM O &  H a 3 e M H O 0  C T aH H H e iio  H k h b  
b  ceB ep H O M  nojrym apm i, ^ e K a d p B  b  iojkhom n o jE y m a p H H , p a B H O -  
.a e n c T B H e  M ea:^y  1 0 °  c e B e p H o ft  h  1 0 °  roxH oii n n p o T H . Uhcjeo  
c o jiH e H H H x  n H T e H  0 ,  n p n  y a a o B H H  ^ o c T a T O H H O  b h c o k o E M U .  
I lZ $ p H  H a  K pHBHX 0 6 0 3 H a H a K T  M m *

  A T M o c $ e p H H e  n o M e x n  -  -  -  -  n o M e x n  H a  caM O JieT e
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Fig. 35. • Portees maximum a midi en radiotelegraphie (manuelle), limitee 
par les parasites atmospheriques a la station terrestre avec 
une puissance de cr§te de 50 watts rayonnee par 1*aeronef5 ou 
limitee par les parasites d'origine locale a bord del'aeronef 
(intensite du champ necessaire : 5 Jiv/m) avec une puissance de 
cr&te de 1 kW rayonnee par la .station terrestre. Juin pour 
1*hemisphere nord, decembre pour 1'hemisphere sud, equinoxe 
entre 10°N et 10°S.■_ Activite solaire 125. Portee condition- 
nee par des FMU suffisamment hautes. Les chiffres figurant 
sur les courbes representent des Mc/s.
.-------- parasites atmospheriques   parasites

d'origine locale.
Fig. 35. Maximum distance range for radiotelegraph (manual) at noon as 

limited by atmospheric noise at the ground station with 50 
watts peak power radiated by the aircraft, or by aircraft noise 
(5 juv/m required field intensity) with 1 kW peak power radia­
ted by the ground station. June in the northern hemisphere, 
December in the southern hemisphere, equinox between 10°N and 
10°S. Sunspot number 125. Subject to sufficiently high MUF. 
Figures on curves are Mc/s.

- --------  Atmospheric noise - - - - Aircraft noise.

Fig. 35. Alcance maximo para radiotelegraffa (manual) a mediodia, limi- 
tado por ruido atmosferico en la estacion de tierra, con una 
potencia maxima de 50 vatios irradiada por la aeronave, o por 
el ruido de la aeronave (siendo la intensidad de campo reque­
rida de 5 jtiv/m) con una potencia maxima de 1 kilovatio irra­
diada por la estacion de tierra. Junio en el hemisferio sep­
tentrional, diciembre en el hemisferio austral, equinoccio 
entre los 10°N y los 10°S. Actividad solar 125. Sujeto a 
una 5MU suficientemente elevada. Los numeros en las curvas 
indican la frecuencia en Mc/s.
----- ■—  Ruido atmosfdrico - - - - Ruido de la aeronave.

P h C o 3 5 *  MaKCHMajEtHaji .sajiBEocTB .seftCTBHH rjir pa^HOTejrerpa^HH 
( p y H H o f t )  b  n o w e H L ,  o rp a H H H e H H a H  H a  H aseM H O H  C T a H ip iH  
aTM o c$ep H E iM H  n o M e x a M ii n p H  n u K Q B O t m o h ih o c t h  b  5 0  b s t t ,  
H S J iy H a e M o t caM o jreT O M  h j ih  n o n e x a M H  s a  c a M o x e T e  ( n p n  
T p e d y e M o ^  H a n p n x e H H O C T H  n o i i i .  b  5  m k b / m ) n p n  h h k o b o E: 
MOHtHOCTH B 1 KB H3 J iy H a e M O t H a3 eM H O 0  C T aH H H efio  Hb h b  
b  c eB ep H O M  n o jE y n ia p m i,  ^ e K a d p b  b  k x h o m  n o x y m a p H H . . 
PaBHo^eHCTBue Mex^y 100 ceBepHoS vC 10° KXHoft mnpoTH. 
UHCJIO COJtHeHHHX. n H T e H  1 2 5 *  n p H  yCJIOBHH ^O C TaTO H H O  
BHCOKOil M IIU . • IlH (|)pH H a  K pHBHX OdOSHaHaiOT M T H .

_________ ATMocqpepHHe noMexn - - - - IIOMexH Ha caMOJieTe
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Fig. 36. Portees maximum en radiotelegraph!© (manuelle) des communica­
tions air-sol pendant la nuit en presence de parasites atmo­
spheriques avec une puissance de crete de 50 watts, rayonnee 
par 1'aeronef. Portee conditionn^e par des FMU suffisamment 
haute s . La portee sol-air pour m e  intensite d© champ ne­
cessaire de 5 jiv/m est superieure k 4000 km pour une puissance 
de 50 watts ou davantage, rayonnee par la station terrestre. 
Les chiffres figurant sur les courbes representent des Mc/s.

Fig. 36. Maximum distance range for radiotelegraph (manual) air-ground 
communication at night in the presence of atmospheric noise, 
based on 50 watts peak power radiated by the aircraft. Subject 
to sufficiently high MUF. Ground-air range for 5/Jv/m required 
field intensity is greater than 4000 km for 50 watts or more 
peak power radiated by the ground station. Figures on curves 
are Mc/s.

Fig. 36. AJLcance mdximo para conmnicacidn de aire a tierra por radio- 
telegrafia (manual), por la noche, en presencia de ruido 
atmosferico,. con base en una potencia mdxima de 50 vatios, 
irradiada por la aeronave. Sujeto a una FMU suficientemente 
elevada. El alcance de tierra a aire para la intensidad de 
campo requerida de 5 juv/m es superior a 4000 km. para una 
potencia mdxima, irradiada por la estaci<5n de tierra de 
50 vatios o mas. Los ndmeros en las curvas indican la fre~ 
cuencia en Mc/s.

Fncd36« MaiccHMajtBHag ^ajiBHocTB ^efteTBHH ajlsi paAHOTejierpa^Ho^ 
( p y ^ H o it )  CB H3H  " c a M o ie T - s e M jr H 11,  h o ^ b io ,  o c y m e c T B jrg e M a ji 
c aM O jre T O M , H3JiyqaxomHM nuicoB yio  m o ic h o c t b  b  *50 B a T T ,  n p a
yCJIOBHH A O C TaTO ^HO  .BHCOKO0 M IP I. ^ a jIB H O C T B  ^ e ^ C T B H£ 
QBX3K , ,3 e M J [H -c a M 0 J [e T t, ajlx T p e d y e M o ft  h anp5Dice h h  o c t h  n o j is  
B 5  M K b /m  VL HHKOBOfi MOIHHOCTH B 5 0  HJTH 60Jiee B a T T ,  K 3 -  
jry n a e M o ft  K a 3 e M H 0 #  C T a H ix n e M , ’ npeB B in iaeT  Lj.000 k m . I W p H  
H a  K p u B H x  o d o 3 H a n a D T  M m .
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Fig. 37. Portees maximum en radiotelegraphie (manuelle) des communi­
cations air-sol en presence de parasites atmospheriques avec 
une puissance de crete de 50 watts, rayonnee par 1'aeronef. 
Portee conditionnee par des FMU suffisamment hautes. Heure 
locale a la station au sol: 20.00. Les chiffres sur les courbes 
indiquent le degre des parasites a la station terrestre (pour 
les stations au nord de 30 N et au sud de 30 S avec un degre 
de parasites de 3 ou moins, en hiver seulement). La portee 
sol-air, pour une intensite de champ necessaire de 5 Jiv/m, est 
supperieure a 4O0O lan, pour une puissance de crete de 50 watts 
ou davantage, rayonnee par la station terrestre.
t

Fig. 37. Maximum distance range for radiotelegraph (manual) air-ground 
communication in the presence of atmospheric noise, based on 
50 watts peak power radiated by the aircraft. Subject to 
sufficiently high MUF. 2000 local time at the ground station. 
Numbers on curves indicate noise grade at the ground station 
(winter only for stations north of 30 N and south of 30 S 
with noise grade 3 or less). Ground-air range for 5 £rv/m 
required field intensity is greater than 4000 Ion for 50 watts 
or more peak power radiated by the ground station.

Fig. 37. Alcance maximo para comunicacidn de aire a tierra por radio- 
telegraffa (manual), en presencia de ruido atmosferico, basado 
en una'potencia maxima de 50 vatios, irradiada por la aeronave. 
Sujeto a una FMU suficientemente elevada. 2000 hora local en 
la estacion de tierra. los numeros en las curvas indican el 
grado de ruido en la estacion de tierra (para las estaciones 
situadas al norte de los 30° N y al sur de los 30° S con un 
grado de ruido 3 o menor inviemo solamente) ♦ El alcance de 
aire a tierra para la intensidad de campo requerida de 5 jiv/m 
es superior a 4000 km. para una potencia maxima, irradiada por 
la estacion de tierra de 50 vatios o mas. Los numeros en las 
curvas indican la frecuencia en Mc/s.

P h C o 3 7 o  M a ic c H M a jiL H a fl ^ a n B H o c T B  ^ e iic T B H g  aj lb.  p a ^ H O T e jc e rp a $ H o flt  
(p y n H o i i )  c b 513h  , ,caM O JreT-3eM JE5I, , ,  o c y in e e T B jrn e M a n  c a ia o -  
jreTOM  C IIHKOBOft MOIHHOCTBK) B 5 0  B a T T ,  npH HajIHHHH 
aTM occ|)epHHX n o M e x , npH y c n o B H H  ^ o c T a T o n H O  b h c o k o K  
MIIUo 2 0m o 00M o M e c T H o ro  B p eM eH H  Ha H a 3 e M H 0 &  C T a H im n 0 
I jH ^ p n  H a  k p h b h x  o d o s H a n a io T  n o n e  n o n e x  H a  H a 3 e M H o 0  
CTaH rtHH  (3hmo# TOJiBico &JLSL cTaHHHii ceBepHee 300 c e B e p -  
H oft H s ^ H e e  30° io ^h o S  n n p o T H  b n o n c e  n o M e x  3 h jih  
M e H e e ) .  ^ a jiB H o c T B  .z te iicT B H s c b h 3 h  tf3 e io H - c a M O J ie T tf 
rjln T p e d y e u o S  HanpjDiceHHOCTH nonn b 5 m k b /m  h  n m c o B o ii 
m o u jh o c th  b 5 0  hjeh d o jie e  B a T T ,  H 3 jry q a e M o ii c T a n n H e S ,  
npeBBiiiiaeT U000 km .
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Figo 38. Portees maximum en radiotelegraphie (manueUe) des communica­
tions air-sol, en presence de parasites atmospheriques, avec 
une puissance de cr£te de 50 watts, rayonnee par 1*aeronef» 
Portee conditionnee par des FMU suffisamment hautes« Heure 
locale a la station au sol: 00.00 Les chiffres sur les courbes 
indiquent le degre des parasites a la station terrestre (pour 
les stations au nord de 30° N et au sud de 30° S avec un degre 
de parasites de 3 ou moins en hiver seulement)« La portee 
sol-air, pour une intensite de champ necessaire de 5 jiv/m, est 
superieure a 4-000 km, pour une puissance de crSte de 50 watts 
ou davantage, rayonnee par la station terrestre«

Figo 38o Maximum distance range for radiotelegraph (manual) air-ground 
communication in the presence of atmospheric noise, based on 
50 watts peak power radiated by the aircraft0 Subject to 
sufficiently high MUF. 0000 local time at the ground stationo 
Numbers of curves indicate noise grade at the ground station 
(winter only for stations north of 30° N and south of 30° S 
with noise grade 3 or less). Ground-air range for 5 juv/m with 
noise grade 3 or less® Ground-air range for 5 uv/m required 
field intensity is greater than 4-000 km for 50 watts or more 
peak power radiated by the ground stationa

Fig. 38. Alcance maximo para comunicacion de aire a tierra por radio- 
telegrafla (manual), en presencia de ruido atmosferico, ba- 
sado en una potencia maxima de 50 vatios irradiada por la 
aeronave. Sujeto a una FMU snficientemente elevada. 0000 ho- 
ra local en la estacion de tierra. Los numeros de las curvas 
indican el grado de ruido en la estacion de tierra (para las 
estaciones situadas al norte de los 30° N y al sur de los 
30° S con un grado de ruido 3 o menor invierno solamente).
El alcance de aire a tierra para la intensidad de campo re­
querida de 5 juv/m es superior a 4-000 km. para una potencia 
maxima irradiada por la estacion de tierra de 50 vatios o 
mas.

PhCo38o MaKCHManBHan nanBHocTB ne&cTBHn Ann pa^HOTejrerpa^Hoii 
(pynHoft) CBH3H ircaM0jreT-3eMjrsn, oeyiuecTBnneMan caMO- 
neTOM, H3nynaiomHM HHKOByio m o ih h o c t b  b  50 BaTT, npH Ha- 
a h h h h  aTMoe<f>epHHX nonex, npH ycnoBHH AocTaTonno b h c o -  
ko& MITC. OOh .OOm . MecTHoro BpeMeHH na Ha3eMHo# CTaH- 
HHH. I|H$pH Ha KpHBHX Od03HaHa»T nOHC nOMeX Ha Ha3eM- 
Hoii cTaHHHH ( 3HMoit,  t o a b k o  rjisl CTaHHHfi ceBepHee 30° 
ceBepHo# j h h p o t h  h  »xHee 3Qo k s h o #  h i h p o t h ,  b  nonce noMex 
3 h a h  MeHee"). 4anBHocTB AeiiCTBHn c b h 3 H  ,,3eMjm-caMojteTu 
Ann TpebyeMofi EanpnsreHHocTH e o a h  b  5 m k b /m  h  e h k o b o iS :  
MOHHOCTH B 50 HAH donee BaTT, H3AynaeMO& Ha3eMHO^ CTaH— 
nnefi, npeBHicaeT U000 k m .
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Fig. 39. Portees maximum en radiotelegraphie (manuelle) des communica­
tions air-sol en presence de parasites atmospheriques, avec 
une puissance de crete de 50 watts, rayonnee par 1*aeronef. 
Portee conditionnee par des FMU suffisamment hautes. Heure 
locale a la station du sol: 04..00. Les chiffres sur les 
courbes indiquent le degre des parasites a la station ter­
restre (pour les stations au nord de 30 ° N et au sud de 30° S 
avec un degre de parasites de 3 ou moins, en hiver seulement). 
La portee sol-air, pour une intensite de champ necessaire de 
5 juv/m, est superieure a 4000 km, pour une puissance de crete 
de 50 watts ou davantage, rayonnee par la station terrestre.

Fig. 39. Maximum distance range for radiotelegraph (manual) air-ground 
communication in the presence of atmospheric noise, based on 
50 watts peak power radiated by the aircraft. Subject to 
sufficiently high MUF. 0400 local time at the ground station. 
Humbers on curves indicate noise grade at the ground station 
(winter only for stations north of 30 N and south of 30 S 
with noise grade 3 or less). Ground-air range for 5 juv/m 
required field intensity is greater than 4000 km for 50 watts 
or more peak power radiated by the ground station.

Fig. 39. Alcance maximo para comunicacidn de aire a tierra por radio- 
telegrafia (manual), en presencia de ruido atmosferico, ba- 
sado en una potencia m&xima de 50 vatios, irradiada por la 
aeronave. Sujeto a una FMU suficientemente elevada. 0400 hora 
local en la estacion de tierra. Los mineros en las curvas 
indican el grado de ruido en la estacidn de tierra (para les 
estaciones situadas al norte de los 30° N y al sur de los 
30° S con un grado de ruido de 3 o menor invierno solamente)
El alcance de aire a tierra de la intensidad de campo reque­
rida de 5 pv/m es superior- a 4000 km. para una potencia 
m&xi.ma, irradiada por la estafcidn de tierra de 50 vatios o mds.

PhCo 39o MaKCHMajTBHan ^ajiBHocTB jseScTBHH 'ajlz pa^HOTejierpa^Hoii 
(pynHoi*) c b h 3 h  llcaMOJ[eT~3eM.IJ^l,, ocymecTBnneMan caMo- 
jieTOM, H3jry^aiomHM nmcoByio m o ih h o c t l  b 50 BaTT9 npn 
HajiH^HK aTMoc^epHHx noMex, npn ycjioBHH .socTaTonHo 
BHCOKoit MIIU. OUoOOMo MecTHoro BpeueHH Ha Ha3eMHoS 
CTaHHHHo IlH$pH Ha KpHBHX o6o3HaHa»T none noMex Ha 
Ha3eMH02 CTaHHHH (3HMOM, TOJIBKO RJLSL CTaHHHlL C6B6pHee 
300 ceBepHoS h loacHee 30° k>3khoM h h p o t h ,  b nonce noMex 
3 hjch MeHee)* HanBHocTB ^eMcTBnn cbh3h ,f3eMJin-caMOJieTff 
Ajlsi TpedyeMoft HanpnaceHHocTH nojrn b 5 m k b /m , npn nn-
KOBOft MOmHOCTH B 50 HJEH dOJiee BaTT,' H3JE3THaeMOS Ha- 
3eMHoft CTaHHPie^, npeBHinaeT 4 0 0 0  k m .
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Fig.̂  40 a 72. Portees minimum et maximum pour la radiotelephonie, 
a midi.
- - - 7' Portees minimum, 125 taches solaires
 - Portees minimum, 0 tache solaire
3<=,«a<=  Portees maximum, 125 taches solaires

Portees maximum, 0 tache solaire

Fig. 4-0-72. Combined minimum and maximum ranges for radiotelephone 
communication at noon.
- '— 1 - minimum range, sunspot number 125
------- minimum range, sunspot number 0

e=»«3» c=a maximum range, sunspot number 125
i maximum range, sunspot number 0

Fig. 40 -* 72. Alcances minimo y mdximo combinados para la comunicacion 
por medio de radiotelefonla a mediodia.

y------  alcance rninimo, actividad solar 125
—— -—  alcance minimo, actividad solar 0

alcance mAximo, actividad solar 125
«========» alcance mAxamo, actividad solar 0

PHCaUO —  72o KOMdHHHpOBaHHa51 MHHHMaJIBHaH Et MaKCKMaJIBHaa
^ a J I B E O C T L  A e 2 C T B H 5 I  p a ^ H O T e J t e c | ) O H H O i i  C B H 3 H

b  n o j E A e H B .

-  -  -  M HHHM aJtBHaa .ZtaJIBHOCTB A eiiC TB H JI C B H 3 H , 
■ q i i c j t o  c o j t H e H H H X  n O T e H  125 ,

_ _ _  M H H M M a j t B .H a E  ^ a J I B H O C T B  A e j K c t f B H f l  C B £ 3 H ,  

■ q H C jto  c o J t n e ^ H H x  n O T e H  0 •

c=sMaKCHMaJIBHaH A ajIB H O C TB  ^ e ftC T B H fl C B H 3 H , 
t̂HCjto coJiHeHHHX nsTeH 1 25.

=  M a iC C H M a J t B H a H  .Z t a j t B H O C T B  A e i i C T B H $L C B S 3 H ,  

hkcjto cojrHetiHHX nsTeH 0.
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Fig. 73. Portees de brouillage en fonction de la portee utile et du
rapport de protection, pour le minimum de 1’activite solaire. 
Les chiffres sur les courbes indiquent la portee utile en 
kilometres.
4 Mc/s. Station receptrice au point ou le soleil est au 

zenith. Stations emettrices situees dans des 
directions quelconques.

Fig. 73- Interference range as a function of service range and protection 
ratio at sunspot minimum. Numbers on curves give service 
range in kilometers.
4 Mc/s. Receiving station at the subsolar point. Transmitting 

station located in any directions.

Fig. 73. Alcance de la interferencia como funcidn de la distaneia de 
operacion y el coeficiente de proteccion en el minimo de 
actividad solar. Los numeros de las curvas indican la dis- 
tencia de operacion en kilometros.
4 Mc/s. Estacion receptora en el punto subsolar. Las es- 

taciones de transmision emplazadas en cualquier 
direccion.

PHCo73o #.aj[BHOCT£ noMex B BaBHCHMOCTH OT n0Jie3H03a .ZjajIBHOCTH 
.ae^CTBHfl H ypOBHS 3amHTH B nepHO,2t MHHHMyMa COJIHe^HHX 
HOTeH* Ha KpHBHX 0<$03HaHaK>T padOHy© AajtBHOCTB-
^e^CTBHH CBH3H B KHJtOMeTpax®
4 M m *  IIpHeMHaH CTaHmiH b no^cojiHeHHoK Tonice.

Ilepê aioinaii CTaHEcuH pacnojrosena b jtio6om 
HanpaBJieHHHo « -
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Fig* 74* Portees de brouillage en fonction de la portee utile et 
du rapport de protection, ,pour le minimum de 1‘activite 
solaire. Les chiffres sur les courbes indiquent la por­
tee utile en kilometres.
4 Mc/s® Station receptrice a 60° du point ou le soleil 
. est au zenith* Stations emettrices dans une

direction faisant un angle droit avec celle du 
point ou le soleil est au zenith.-

Fig* 74* Interference range as a function of service range and
protection ratio at sunspot minimum* Numbers on curves 
give service range in kilometers. :
4 Mc/s. Receiving station 60'° from the subsolar point.

Transmitting stations located at right angles 
to the direction of the subsolar point. .

Fig. 74* Alcance de la interferencia como funcion de la distancia
de operacion y el coeficiente de proteccidn en el mfnirao
de actividad solar. Los numeros de las curvas indican
la distancia de operacion en kildmetros.
4 Mc/s* Estacidn receptora a 60°- del puntq subsolar.

. Las estaciones transmisoras emplazadas en angu-
los rectos respecto a la direccion del punto 
subsolar.

PHC® 7U. ^aJTBHOCTB ’noMex B 3aBHCHMOCTH OT IIOJre3HOSi AaJIBHOQTH 
AeScTBHs h ypoBH£ • 3amHTH b  nepnoA MHHHMyMa cojtHe^HLrx 
nsTeH. IIncfjpH Ha k p h b h x  6do3HaHaKT nojie3Hyio AajiBHocTB 
AeilCTBHH CBH3H B KH^IOMeTpaX* ■*' ^
A mth. npneMHan CTaHHXH o t c t o h t  Ha 60° ot no^coji-

HeHHoft t o h k h .  nepeAamne CTaHiiim pacriojiozeHH 
n o A  n p H M H M H  y r j t a M H  k  H a n p a B J r e H H ro  H a  h o a c o j i -  
HenHyio TOHKy. '
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Fig. 75* Portees de brouillage en fonction de la portee utile et du
rapport de protection, pour le minimum de l’activite solaire. 
Les chiffres sur les courbes indiquent la portee utile en 
kilometres. * .
4 Mc/s. Station receptrice a 60° du.point ou le soleil est 

au zenith. Stations emettrices situees dans la di­
rection parallele a la ligne de demarcation entre 
le jour et la nuit.

Fig. 75. Interference range as a function of service range and protec­
tion ratio at sunspot minimum. Numbers on curves give service 
range in kilometers.
4 Mc/s. Receiving station 6CP from the subsolar'point . Trans­

mitting stations located in the direction of the day- 
night line.

Fig. 75* Alcance de la interferencia como funcidn de la distancia de 
operacidn y el coeficiente de proteccidn en el minimo de 
actividad solar. Los numeros de las curvas indican la dis­
tancia de operaci6n en kildmetros.
4 Mc/s. La estacion receptora a 60° del punto subsolar.

las estaciones transmisoras emplazadas en la di- 
reccion de la linea dia-noche.

Phc.75-* A a jiB H .o c T b  n o M etf B 3 aB H C H M 0C T H  o t  ^ n o jre 3 H o ii ^ a iB H o c T K
^ e a C T B H S  H y p O B H il 3am H T H  B n e p iIO ^  MHHHMyMa COJiHeHHHX  
nHTeH. IJh ^ p b i Ha k p h b h x  o d o 3 H a H a & T  p a d o n y io  ^ajiBHOCTB 
A e^C TB H H  CBH3H B K H JIO M eTpaX *

i f M r i u  H p n eM H aH  C T a n n H H  o t c t o h t  H a- 6 0 °  o t  n o ^ c o jrH e H --  
h o M t o h k h .  Ilepe^aiomHe C T a n iiH H  pacnojiocieeHH b 

, _ Hanpa;Bjre(HHH j l h h h h  a s h b —h o h b  .



Fig. ?5 Pmc. 75

In
te

rf
e

re
n

c
e

 
R

an
ge

, 
km

 
P

o
rt

ee
 

de
 

b
ro

u
il

la
g

e
. 

km
 

A
lc

an
ce

 
de

 
in

te
rf

e
re

n
c

ia
, 

km
 

A
A

/?
bH

0C
Tb

 
HO

M
EX

 
B 

K
M

.
a

US
05

0T
I 

> 0
 0> 
1 

c
tt

ti
O

ti
 -
+\
T3
 r
*-

s —
. o 
(t 

Hn
m

2®
 
— 

3
 0
-0
 

r*
-C
5 
3

0 <
*

—
t 
3
 5
0

1
 C

L
 3

 
»

O
lt

O
rf

|= 
rt—

•
m0

 ® 
O

5
 3
 0
-

io
rt

-
m

 r
f —

tt-
 

d
o

e
r

'
0
3

<P o
- 

>
 o

 a
.

01?
 o' a. or

000 0!



Fig. 7^ • Portees de brouillage en fonction de la portee utile et du 
rapport de protection pour le minimum de I’activite solaire. 
Les chiffres sur les courbes indiquent la portee utile en 
kilometres.
4 Mc/s. Station receptrice sur la ligne de demarcation entre 

le jour et la nuit. Stations emettrices situees dans 
la direction du point ou.le soleil est au zenith.

Fig. 76. Interference range as a function of service range and pro­
tection ratio at sunspot, minimum. Numbers on curves give 
service range in kilometers.
4 Mc/s. Receiving station at the day-night line. Transmitting 

stations located in the direction of the subsolar 
point.

Fig. 76. Alcance de la interferencia como funcidn de la distancia de
operacidn y eoeficiente de proteccion en el minimo de Activi­
dad solar. Los numeros de las curvas indican la distancia "de 
operacidn en kildmetros.
4 Mc/s. La estacidn receptora en la linea dla-noche. Las es- 

taciones transmisoras emplazadas en la direccidn del 
punto subsolar.

PHC*76. HaJEBHOCTL noMex B 3aBHCHMOCTH OT nOXe3HO^ .ziaJEBHOCTH 
AeftcTBxa. h  y p o B H H  s a n H T H 'B  nepHO^ immmyuia e o .iH e H ~  
h h x  nsrreH. I I h $ p h  Ha KpHBHx odosEaqaioT padonyio âjri>-
HOCTL ^eiiCTBHH CBS3E B KMOMeTpaX. , .
4  M r u .  n p n e M H a H  C T a H H H H  H a  j e h h h h  ^ e H B - H o ^ B . n e p e ^ a i o i i i a H  

c T a H H H H  p a c n o j i o 3 c e H a  b  H a n p a B j r e ' H H H  n o ^ c o j E H e ^ E o a  

T O H K H .
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Fig®

Fig®

Fig.

PHCo

77* Portees de brouillage en fonction de la portee utile et du 
rapport de protection pour le minimum de l'activite solaire© 
Les chiffres sur les courbes indiquent la portee utile en 
kilometres®
6 Mc/s® Station receptrice au point ou le soleil est au 

zenith. Stations emettrices situees dans des 
directions quelconques©

77® Interference range as a function of service range and pro­
tection ratio at sunspot minimum® Numbers on curves give 
service range in kilometers®
6 Me/So Receiving station at the subsolar point* Trans­

mitting stations located in any directions*.

77. Alcance de la interferencia como funcidn de la distancia 
de operacion y el coeficiente de proteccion en el minimo 
de actividad solar. Los numeros de las curvas indican la 
distancia de operacion en kilometres.
6 Mc/s. Estacion receptora en el punto subsolar. Esta- 

clones transmisoras situadas en todas direccio- 
nes.

7 7 *  ,Z[aj[i>HocTB n o M e x  b  3aBHCHM0C T n  o t  n o jr e 3 H o ii  A a jiB — 
h o c t e  i  y p o B H s  3 a m n T H  b  n e p iio A  MUHUMyMa
COJEHe^IHHX H O T eH * I jH ^ p H  H a  K pHBHX o d o 3 H a q a D T  pa6o- 
■qy© A a « E B H o c T B  ^ e S c T B h e  c b h 3 H .  b  K H J io M e T p a x ®  

6  M m *  I I p H e M E a H  c T a H m i H  b  n o ^ c o j i H e q H o i i  T o q i c e *  

IlepeAaKmaii CTanmiH pacnojro^eEa b  jhq6om 
HanpaB JieHHHo
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Fig. 78. Portees de brouillage en fonction de la portee utile et du
rapport de protection, pour le minimum de 1'activite solaire. 
Les chiffres sur les courbes indiquent la portee utile en 
kilometres. '
6 Mc/s. Station receptrice a 60° du point ou le soleil est 

au zenith. Stations emettrices situees dans une 
direction faisant un angle droit avec celle du point 
ou le soleil est au zenith.

Fig. 78. - Interference range as a function of service range and pro­
tection. ratio at sunspot minimum. Numbers on curves give 
service range in kilometers.
6 Mc/s. Receiving station 60° from the subsolar point.
. . Transmitting stations located at right angle s to

the direction'of the subsolar poinb0

Fig. 78. Alcance de la interferencia coino funcion de la distancia 
de operacion y el coeficiente de proteccion en el minimo 
de actividad solar. Los numeros de las curvas Indican la 
distancia de operacion en kilometros.
6 Mc/s. Estacion receptora a 60° del punto subsolar. Las

estaciones transmisoras emplazadas en angulos rec­
tos respecto a. la direccion del punto subsolar;

P h c . '  7 8 .  ,5a jii .H o c T B  n o n e x  b  3aBHCHM0CTH  o t  n o jie s H o ^  ^ a j i B -  
H O C T H  A e tC T B H H  H ypO B H H  3 a H H T H  B n e p H O A  M H H H M y M a  

c o j i H e q H H X  i i H T e H .  H n $ p H  H a  K p H B H X  o 6 o 3 H a q a i o T  H O J i e S -  

E y »  A a jT B H O G T B  ^ e f i C T B H H  C B H 3 H  B  K H J T O M e T p a X .

6  M r r u  I Ip H e M H a H  c T a H U H H  o t c t o h t  H a  60° q t  h o j i -
c o j r a e q H o i i  t o ^ k h .  n e p e ^ a i o m n e  c  T a n  m m  p a c -  

H O J io a c e H H  n o A  h p h m h m h  y r ^ a M H  k  H a n p a B x e H H D  

H a  n o ^ c o j i H e q H y K  T o q x y .
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Fig. 79 • Portees de brouillage en fonction de la portee utile et du
rapport de protection, pour le minimum de l'activite solaire. 
Les chiffres sur les courbes indiquent' la portee utile en 
kilometres. -
6 Mc/s. Station receptrice a 60° du point ou le .soleil est 

au zenith. Stations emettriees situees dans la di­
rection parallels a la ligne de demarcation entre 
le jour et la nuit.

Fig. 79 • Interferen.ce range^as a function of service range and pro­
tection ratio at sunspot minimum. Numbers on curves give 
service range in kilometers.
6 Mc/s. Receiving station 60? from the subsolar point.

Transmitting stations located in the direction 
of the day-night line.

Fig. 79* Alcance de la interferencia como funcion de la distancia de
operacion y el coeficiente de proteccion en el minimo de-acti­
vidad solar. Los numeros de las curvas indican la distancia 
de operaci<5n en kildmetros.
6 Mc/s. La estacion receptora a 60° del punto subsolar. Las 

estaciones transmisoras emplazadas en la direccion 
de la ifnea dia-noche.

Phc«79* ,5ajri>H0CTL noiiex b 3aBncnMocTH ot nojte3Ho& &a.xh- 
' HOCTH AeftCTBH# H ypOBHH 3aHHTH B IiepHO£ MHHHMyMa 
COJIHe^HHX HHTeH. IjH^pH Ha KPHBHX odo3Ha*iaK)T pa(5o- 
Hyu AaJIBHOCTB -^efiCTBHH CBH3H B KHJEOMeTpaX#

' 6 mth. - npneMHaH -CTaHmiH otctoht Ha 60° ot n o ^ c o ji-  
HeHHofi to^tkh. . nepe^asoimie cTaHHHH p acn o jio & e-  
HH B HanpaBXeHHH XHHHH
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Fig. 80. Portees de brouillage en fonction de la portee utile et du
rapport de protection, pour le minimum de l'activite solaire•
Les chiffres sur les courbes indiquent la portee utile en 

' kilometres. ,
6 Mc/s. Station receptrice sur la ligne de demarcation entre 

le jour et la nuit. Stations eraettrices situees 
dans la direction du point ou le soleil est au zenith. .

Fig. 80. 'Interference range as a function of service range and protection 
ratio at sunspot minimum. Numbers on curves give service range 
in kilometers. '
6 Mc/s. Receiving station at' the day-night line. Transmitting 

stations located in the direction of the subsolar 
point.  ̂ '

Fig. SO. Alcance de la interferencia como funcion de la distancia de 
operacion y coeficiente^ de proteccion en el mfnimo de acti­
vidad solar. Los numeros de las curvas indican la distancia ’ 
de operacion en kilometros. •
6 Mc/s La estacidn receptora en la If nea dia-noche. Las es- 
/ taciones transmisoras emplazadas en la direccion del

punto subsolar. ' .

Ph C®80® 4aJEBHOCTB nonex B 3 aB H C E M 0 C T H  OT EOJieSHOSi ^aJTBHOCTH  
^ e ^ C T B H H  H ypO B H H  3aUJHTH B *HepEO,5 M HH EM yM a COJEHeEHHX 
JXHT6H® IjH(|>pH Ha K pHB H X 0 (5 0 3 H a E a H T  p a d O H y B  ^aJEBHOCTB  
^ e ^ O T B H H  CBH3H B  K H XO M eTpaX®  -

6  H r  Ho n p E e M H a H  C TaH H H H  H a  JIHHHH ^eH B -H O H B ®
n e p e ^ a io m a H  C T a H m iH  p a c n o x o & e H a  b  H an p a B J te H H H  
n o ^ c o j iH e H H o t  t o h k h ® ,
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Fig. SI. Portees de brouillage en fonction de la portee utile et du
rapport de protection, pour le minimum de 1'activite solaire. 
Les chiffres sur les courbes indiquent la portee utile en 
kilometres.
10 Mc/s. Station receptrice au point ou le soleil est au 

zenith. Stations emettrices situees dans des di-. 
rections quelconques'.

Fig. Si. Interference range as a function of service range and pro­
tection ratio at sunspot minimum. Numbers on curves give 
service range in kilometers. -
10 Mc/s. Receiving station at the subsolar point. Trans­

mitting stations located in any directions.

Fig. Si. Alcance de la interferencia como funcidn de la distancia de 
operacion y el coeficiente de protection en el mfnimo de 
actividad solar. Los mfoieros de las curvas indican la dis­
tancia de operacidn en kildmetros.
10 Mc/s. Estacidn receptora en el punto subsolar. Las esta- 

ciones de transmisidn emplazadas en cualquier di- 
reccidn.

Pec® 81® .ZJaEBHOCTB nonex b 38.becemocte ot nojresHOft ^aEBHOCTE
^e^CTBEE E yp©BHE 3amETH B HepEO£ MEHEMyna COJEHeEHHX 
EETeH® IlE^pH Ha KpEBHX OdOSHaHaJOT padOEyiO AaJEBHOCTB 
AeftCTBEH CBH8E B KEJIOMeTpaX® '
1 0  Mrn® IIpEeMHaE CTaHHEH B HOACOJEHeEHOfl T O E K e .

I le p e E a K in a E  C T a H iiE E  p a c E o x o ^ e H a  b jek><5om 
HanpaBJEeHEE®
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Fig. 82. Portees de brouillage en fonction djs la portee utile et du 
' rapport de protection pour le minimum de 1’activite solaire. 
Les chiffres'sur les courbes jLndiquent la portee utile en 
kilometres.
10 Me/s.. Station receptrice a 60° du point ou le soleil est 

au zenith. Stations emettrices situees dans une di­
rection faisant un angle, droit avec cell© du point 
ou le soleil est au zenith.

Fig. 82. Interference range as a function of service range and pro­
tection ratio at sunspot minimum. Numbers on curves give 
service range in kilometers.
10 Mc/s. Receiving station 60° from the subsplar point., 

Transmitting stations located at right angles to 
the direction of the subsolar point.

Fig. 82. Alcance de la.interferencia como funcidn de la distancia de 
operacidn y el coeficiente de proteccidn en el minimo de 
actividad solar. Los numeros de las curvas indican la dis­
tancia de operaeidn en kildmetros.
10 Mc/s. Estacion receptora a 60° deipunto subsolar. Las 

estaeiones transmisoras emplazadas en Angulos rec­
tos respecto a la direccidn del punto subsolar.

P H C .  82. t a L E O C T B  n O M e X  B  3 a B H C H M O C T H  O T  H O J [ e 3 H O t  A a J E B H G C T H  

A e i i C T B H E  H  y p O B H E  3 a i H H T H  B  n e p H O A  M H H E M y M a  C O J I H e E H H X  

H H T e n .  I | h $ p h  H a  k p h b h x  o d o 3 H a H a i o T  n o j r e a s y i o  A a j r B H o c T B  

A e f t C T B C B H 3 H  B  i C H J E O M e T p a X .

10 M T H .  I I p H e M H a H  C T a H H H H  o t c t o h t  sH a  60° O T  n O A C O J I H e H -  

H O t  t o h k h b  IX e p e A a ir a c c H e  c T a H H U H  p a c n o j i o & e H H  n o  a  
i i p h m h m h  y r j r a M H  k  H a n p a B j i e H E B  n a  n o A c o j E H e H H y i o

T O H K y .  .
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Fig. 83. Portees de brouillage en fonction de la portde utile et du
rapport de protection, pour le minimum de I 1activite solaire. 
Les chiffres sur les courbes indiquent la portde utile en 
kilambtres. x
10 Mc/s. Station rdceptrice a 60° du point oil le soleil est 

au zdnith. Stations emettrices situees dans la di­
rection parallele a la ligne de demarcation entre 
le jour et la nuit.

Fig. 83. Interference range as a function of service range and protec­
tion ratio at sunspot minimum. Numbers on curves give service . 
range in kilometers.
10 Mc/s. Receiving station 60° from the subsolar point.

Transmitting stations located in the direction 
of the day-night line

Fig. 83. Alcance de la interferencia como f uncion de la distancia de 
operacion y el coeficiente de proteccion en el minimo de ac­
tividad solar. Los numeros de las curvas indican la distan­
cia de operacion en kilometros. *
10 Mc/s. La estacion receptora a 60° del punto subsolar.

Las estaciones transmisoras emplazadas en la di- 
reccion de la llnea dla-noche.

P h c *  83o ^ a j i & H o c T L  n o M e x  b  3 a B K C H M 0 C T n  o t  n o j r e 3 H o i i  A a j r B E o c T H  

Ae&CTBKSl H  y p O B H f l  3 a m H T H  B  E e p H O ^  M H H H M y H a  C O w I H e ^ H H X  

n ^ T e H .  H H < f> p H  H a  k p h b h x  o d o 3 H a H a © T  p a d o n y K )  . z j a j i B H o c T B  

^ e ^ C T B H f l  C B H 3 H  B  K H J I O M e T p a X .

1 0  M m ,  IIp H e M H a n  c T a H ix n ii o t c t o h t  H a  6 0 °  o t  h o a -

cojiHeHHo^ t o h k h ®  IIepe,ziaJOJmie oTaHHun p a c -  
H O J I O X e H H  B  H a n p a B X e H H H  J E H H H H - ^ e H B - H O H B o
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Fig. 8 4. Portees de brouillage en fonction de la portee utile et du
rapport de protection, pour le minimum de iIactivite solaire. 
Les chiffres sur les courbes indiquent la portee. utile en 

■ kilometres.
10 Mc/s. Station receptrice sur '1a-llgne.de demarcation entre .

le jour et la nuit. Stations Imettrices situees dans 
la direction du point ou le soleil est au zenith.

Fig. 8 4* Interference range as a function of service range and protection 
ratio at sunspot minimum. Numbers on curves give service range, 
in kilometers. '
10 Mc/s. Receiving station at the day-night line. Transmitting 

stations located in the direction of the subsolar point.

Fig. 84. Alcance de la interferencia como funcidn de la distancia de,ope* 
racidn y coeficiente de protection en el mfnimo de actividad 
solar. Los numeros de las curvas incflcan la distancia de opera.* 
cion en kilometros.

' 10 Mc/s. La estacion receptora en la linea dfa-noche. Las es- 
\ taciones transmisoras emplazadas en la direccion del 
punto subsolar.

PhC.84. JlajEBHOCTB ITOM6X B 3aBHCHM0CTH OT II0Ji63H0^ ^taj£BHOCTH  
He^CTBHH H ypOBHH SaiHHTH B HepHO^ MHHHMyna COJIHeHHHX 
EfHTSHo IlH(|)pH Ha KPHBHX 0<5O3HaHaKT padOHylO ^aJEBHOCTB 
AeSCTBHH CBH3H B KHXOMeTpaX.
1 0o  MTEC* IIp H e M H a H  C TaH H HH  H a  JIHHHH ^ e H B -H O H B .

Ilepe^aromaH cTaHUHH pacnojioxeHa b HanpaBjreHHH
IT O A C O J E H e H H O M  T O H K H o



In
te

rf
er

en
ce

 
R

an
ge

, 
km

 
P

or
te

e 
de 

b
ro

u
il

la
g

e
, 

km
 

A
lc

an
ce

 
de 

in
te

rf
e

re
n

c
ia

, 
km

 
AA

Jl
bH

O
C

Tb
 

flO
ME

X 
B 

K
M

.

Fig. 84 Pmc.84



Fig. 85. Portees de brouillage en fonctioh de la portee utile et du
rapport de protection, pour le minimum de l'&ctivite solaire. 
Les .chiffres sur les courbes indiquent la portee utile en 
- kilometres. ’
.15 Mc/s. Station receptrice au point ou le soleil est au zenith.

Stations, emettrices situees dans des directions quel- 
conques.

Fig. 85. Interference range as a function of service range and pro­
tection ratio at sunspot minimum. Numbers on curves give ser­
vice range in kilometers.
15 Mc/s. Receiving station at the sub solar point. Transmitting 

stations located in any directions.

Fig. 85. Alcance de la interferencia como funcion de la distancia de
operacion y el coeficiente de proteccidn en el minimo de acti­
vidad solar. Los numeros de las curvas indican la distancia de 
operacion en kilometros.
15 Mc/s. Estacion receptora en el punto subsolar. Las estacio- 

nes de transraisidn emplazadas en cualquier direccidn.

P h C « 8 5 o ^ a J I B H O C T B  I I O M e X  B  3 a B H C H M O C T H  O T  . n O J i e 3 H O f t  ^ a J T B H O C T H  

^ e f t C T B H H  H  y p O B H 5 I  3 a i H H T H  B  n e p H O . 4  M H H H M y M a  C O J IH e ^ H B D C  

n ^ T e H o  H a  k p h b h x  o < 5 o 3 H a * i a & T  p a 6 o n y i o  ^ s j i l h o c t b

^ e i i C T B H S  C B 5 I3 H  B  K H J E O M .e T p a X o

' 15 Mr«o IIpiieMHaii CTaHmiH b no,ncojiHe*nioft TO*nce.
Ilepeiajoiuaii c T a H m i #  p a c n o j r o x e H a  b jik>6om 
HanpaBjreHHH. :



P ro te c t io n  R a tio , db 
Rapport de p ro te c t io n , db 
C o e f ic ie n te  de p ro te c c io n , db  
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Fig.85 Pmc.85



Figo 860 Portees de brouillage en fonction de la portee utile et du
rapport de protection, pour le minimum de l'activite solaireo 
Les chiffres sur les cotirbes indiquent la portee utile en 
kilometreSo
15 Mc/s© Station receptrice a 60° du point ou le soleil est 

au zenith® Stations emettrices situees dans une 
direction faisant un angle droit avec celle du point 
ou le soleil est an zenith©

Fig® 86© Interference range as a function of service range and pro­
tection ratio at sunspot minimumo Numbers on curves give 
service range in kilameterso

15 Mc/s© Receiving station 60° from the subsolar pointo
Transmitting stations located at right angles to 
the direction of the subsolar pointo

Fig, 86. Alcance de la interferencia como funcion de la distancia de 
operacion y el coeficiente de proteecion en el minimo de ac­
tividad solar. Los numeros de las curvas-indican la distan­
cia de operacion en kilometros.
15 Mc/s. Estacion receptora a 60° del punto subsolar. Las 

estaciones transmisoras emplazadas en angulos rec­
tos respecto a la direccion del punto subsolar..

PHCo 860 J la j IL H O C T L  noMex B SaBHCHM O CTH OT IIO Jie3H O &  .HajIB H O C TE ..
^ e iiC T B H ^  IS ypO B H H  3 am H T H  B n e p E O ^  MHHHMyMa COJTHeHHHX 
HHTeH© H a  K pH B H X O 0 O 3 H a H a i)T  nO Jie3HyiO  JHajtBHOCTB
^ e ^ C T B H H  CBH3H B KHJTOMeTpax©

15 m th©  n p n e M H a a  c T a H H E H  o t c t o h t  H a  600 ot n o ^ c o j iH e ^ -  
H o ft to u k h ©  Ile p e A a B in iie  c T a H m m  p a c n o jr o s e H H  h o a  
npHMHMH y r j ia M H  k  H a n p a B jro H H K  n a  n o ^ c o jiH e H H y ®
T O H K y .
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Fig. 87. Portees de brouillage en fonction de la portee utile et du
rapport de protection, pour le minimum de l*activite solaire, 
Les chiffres sur les courbes indiquent la portae utile en 
kilometres.
15 Mc/s. Station receptrice a 60° du point ou le soleil est 

au zenith. Stations emettrices situees dans la di­
rection parallels a la ligne de demarcation entre 
le jour et la nuit.

Fig. 87. Interference range as a function of service range and pro­
tection ratio at sunspot minimum. Numbers on curves give 
service range in kilometers.
15 Mc/s. Receiving station 60° from the'subsolar point.

Transmitting stations located in the direction 
of the day-night line.

Fig. 87. Alcance de la interferencia como funci6n de la distancia de 
operacidn y el coeficiente de proteccidh en el minimo de 
actividad solar. Los ndmeros de las curvas indican la distan­
cia de operacidn en kildmetros.
15 Mc/s. La estacidn receptora a 6G° del punto subsolar. Las 

_ estaciones transmisoras emplazadas en la direccidn 
de la linea dla-noche.

P H C o 8 7 *  .ftaXBHOCTB n o M e x  B . 3aB H CH M O C TH  OT H O Jie3H O g ^aJIB H O C TH  
^ e ^ C T B H H  H ypO B H H  3aiH H TH  B H ep H O.5 MHHHMyMa COJIHe^HIDC  
nsLTen* IlH tfrpn H a  k p h b h x  o 6o 3H aH aroT  p a d o n y i )  ^ a J tB H o c T B  
AeSiCTBHH CBH3H B K HJIO M eTpaXo

15 *  M r n .  I I p H e M H a H  C T a H H H H  o t c t o h t  H a  6 0 °  o t

. n o ^ c o jiH e ^ H O ^  t o ^ i k h .  PEepe^aroiuHe C T a H m ra  
p a c n o jr o s e H H  b  H an p a B J ie H H H  j i i i h h h  ^ e H B -H O H B .*
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Fig. 88. Portees .de brouillage en fonction de la portee utile et du .
rapport de protection, pour le minimum de l'activite solaire, 
Les chiffres sur les courbes indiquent la portee utile en 
kilometres.
15 Mc/s. Station receptrice sur la ligne de demarcation 

entre le jour et la nuit. Stations emettrices 
" situees dans la direction du point ou le soleil 
est au zenith.

Fig. 88. Interference range as a function of service range and pro­
tection ratio at sunspot minimum. Numbers on curves give 
service range in kilometers. '

15 Mc/s. Receiving station at the day-night line. Trans­
mitting stations located in the direction of the 
subsolar point.

. Fig. 88. Alcance de la interferencia como funcion de la distancia de 
operacion y coef iciente de proteccion en el minimo de acti­
vidad solar". Los numeros de las curvas indican la distancia 
de operacion en kildmetros.
15 Mc/s. La estacidn receptora en la llnea dia-noche. Las 

estaciones transmisoras emplazadas eh ,1a. direccion 
del punto subsolar.

PhC*88® AaJIBEOCTB nOMCX B SaBHCHMOCTH OT HOJieSHOS AaJCBHOCTH' 
AeftCTBHH H ypOBHH 3amHTH B nepHOA MHHHIviyMa C 0X H 8HHKDC  

HHT8H* Î H(|)pH Ha KPHBHX 0603HaHa&T p a d O H y l O  A a J I B H O C T B  

AeSeTBHH CBH3H B KHJIOMeTpaX*
15 Mrru IIpHeMHaH otslKixksi na jljs.hhh .zteHB-HOHB. nepe^aiomaH 

CTaHHHH pacnojioseHa b nanpaBJEeHHH HOACOJiHeqHoM 
TOHKH®
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Fig* 89* Portees de brouillage en fonction de la portee utile et du 
rapport de protection pour le minimum de l'activite solaire, 

' Les chiffres sur les courbes indiquent la portee utile en 
kilometres.
20 Mc/s. Station receptrice au point ou le soleil est au 

zenith. Stations emettrices situees dans des di- 
. rections quelconques.

Fig. 89. Interference range as a function of service range and pro­
tection ratio at sunspot minimum. Numbers on curves give 

■ service range in kilometers. ~
20 Mc/s. Receiving station at the subsolar point. Trans­

mitting statidiis located in any directions.

Fig. 89* Alcance de la interferencia como funcidn de la distancia de
operacion y el coef iciente de protec cion en el mfnimo de acti­
vidad soalr. Los numeros de las curvas indican la distancia 
de operacion en kildmetros.
20 Mc/s. Estacidn receptora en el punto subsolar. Las esta- 

ciones de transmisidn emplazadas en cualquier di- 
reccidn.

P H C « 8 9 . A a jIB H O C T B  n o M e x  B 3aB H C H M O C T Ii OT EO JieSH O fi AaJIBHO CTH  
. A eftC T B H H  H yp O B H SL 3 a m iT H  B H epH O A  MHHHMJTMa COJIHeHHHX  
H HTeHo H h $P H  H a  KPHBEEX 0603H a ^ a J3T  pado^cyio AaJEBHOCTB  
A O tC T B H H  CBH3H B KHJIO M eTpaXo '

20 Mrrc. *IIpneMHaH cTaHHHH b noAcojraeHEoii TOHKe* 
IlepeAaioHaH CTaHHHH pacnojrosseHa b j u ) < 5 o m  

HanpaBjreHHHo
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Fig. 90. Portees de brouillage en fonction de la portee utile et du 
rapport de protection pour le minimum de l'activite solaire. 
Les chiffres sur les courbes indiquent la portee utile en 
kilometres.
20 Mc/s. Station receptrice a 60° du point ou le soleil est 

au zenith. Stations emettrices dans une direction 
faisant un angle droit avec celle du point ou le 
soleil est# au zenith. . ' '

Fig. 90. Interference range as a function of service range and pro- 
tection ratio at sunspot minimum. Numbers on curves give 
service range in kilometers.
20 Mc/s. Receiving station 60° from the subsolar point. Trans­

mitting stations located at right angles to the di­
rection of the subsolar point.

Fig. 90 Alcance de la interferencia como funcidn de la distancia de
operacidn.y el coeficiente de proteccidn en el minimo de acti­
vidad solar. Los numeros de las curvas indiean la distancia de 
operacidn en kilometros.
20 Mc/s. Estacidn receptora a 60° del punto subsolar. Las.es- 

taciones transmisoras emplazadas en Angulos rectos 
respecto a la direccion del punto subsolar.

Phc.9’0. A a jiL H o c T B  n o M e x  b  3 aB H cn M O C T H  o t  n o jr e a H o ii  XaJiBHO CTH  
X e ^ O T B E fl- H ypO B H H  3aiH H TH  B n e p n o x  M HHHM yM a COJEHeHHHX 
H H Tei-I. IlHCppLI H a  KPHBHX 0 6 0 3 H a H a B )T  HOJEeaHJTK) A aX B IIO C TB  
A eS C TB H H  CBH8H B ICHJIOMeTpaX*

20 M PH . IIp H e M H a H  CTaHIXHH O TCTO HT H a  60° OT
n o ^ c o j i H e H H o t  t o h k h .  I l e p e ^ a i o i u H e  O T a H U H H  

pacnojioxeHH n o £  npHMLiMH y r j i a M H  k  H a n p a B -  

jren io o  Ha no^cojiHeHHyio TOHKy.
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Fig. 91. Portees de brouillage en fonction de la portee utile et du
rapport de protection, pour le minimum de l'activite solaire.

- J Les chiffres sur .les courbes indiquent la portee utile en
kilometres.
20 Mc/s. Station receptriee a 60° du^point ou le soleil est 

au zenith. Stations emettrices situees dans la di­
rection parallele a la ligne de demarcation entre 
le jour et la nuit.

Interference range'as a function of service range and pro­
tection ratio at sunspot minimum. Numbers bn curves give 
service range in kilometers.
20 Me/s. Receiving station 60° from the subsolar point.

Transmitting stations located in the direction 
of the day-night line.

Fig. 91* Alcance de la interferencia como funcidn'de la distancia de
operacidn y el coeficiente de proteccidn en el minimo de acti­
vidad solar. Los numeros de las curvas indican la distancia 
de operacion en kilometres.
20 Mc/s. La estacion receptora a 60° del punto subsolar. Las 

estaciones transmisoras emplazadas en la direccion 
de la llnea dla-noche.

P h c .9 1 < »  ^a jE B H o cT B  n o M e x  b 3 aB H C H M o eT H  o t  n o j ie 3H o&  A a J E B -..
HOCTH A e ftC T B ZSL H ypO B H H  3aiK H TH  B Iie p H O ^  MHHKMyMa  
COJIHeHHHX I I5I T 6H . IlH ^ p H  H a  K pHB H X O dO SHaHaiO T p a -  
6 o z y i0  ^ajEBHOCTB ^ e fiC T B H H  CB H3H  B KHJEO M eTpaX.

2 0  M T H . IIp H e M H a H  C TaH H H H  O TCTO HT H a  60 °  OT
n o ^ c o jrH e H H O ^  t o h k h .  H e p e ^ a io im ie  C TaH H H H  
p a c n o .jro s e H H  b  H a n p a B jre H Z H  j ih h h h  ^ e H B -
HOHBo

Fig. 91.



In
te

rf
er

en
ce

 
R

an
ge

, 
km

 
Po

rt
ee

 
de 

b
ro

u
il

la
g

e
, 

km
 

A
lc

an
ce

 
de

 
In

te
rf

e
re

n
c

ia
, 

km
AA

Jl
bH

O
CT

b 
nOM

EX 
B 

K
M

.

P ro te c t io n  R a t io , db 
Rapport de p ro te c t io n , db 
C o e f ic ie n te  de p ro te c c io n , db 
3AUJ,MTH0£ OTHOUJEHME B A B

Fig. 91 P m c .91



Fig* 92* Portees de brouillage en fonction de la portee utile et du
rapport de protection, pour le minimum de l*activite solaire0 
Les chiffres sur les courbes indiquent la portee utile en 
kilometre So
20 Mc/s* . Station receptrice sur la ligne de. demarcation entre 

le jour et la nuit* Stations emettrices situees dans 
la direction du point ou le soleil est au zenitho

Fig* 92* Interference range as a function of service range and protection 
ratio at sunspot minimum* Numbers on curves give service range 
in kilometers*

t

20 Me/s* Receiving station at the day-night line* Transmitting 
stations located in the direction of the subsolar 
point*

Fig. 92. Alcance de la interferencia como funcion de la distancia de 
operacion y coe'ficiente de proteccion en el mfnirno de acti— 
vidad solar.* Los numeros de las curvas indican la distancia. 
de operacion en kilqpietros.
20 Mc/s. La estacion receptors en la lfnea dia-noche• Las

estaciones transmisoras emplazadas en la direccion 
del punto subsolar.

PHC* 92* ^ajIBHOCTB n o M e x  B 3aBKCHMOCTH OT nOJreSEO^ ^aJIBHOCTH 
4e#C.TBHjr H ypOBH5I. SaWHTH B nepHO.5 MHHHMyMa CO JTHeHHHX 
IIHTeH* HadKpHBHX OdO3HaEai0T pado^yio .ZtaJEBHOCTB
. ̂ efiCTBHE CB513 H B KHJIOMeTpaX.

20 m p e * npneMHan c t s h e h h  Ha a h b h z  ^eHB-HOHB*
I l e p e ^ a K m a H  ctslhhhh p a c n o j r o a c e H a  b  H a n p a B -  

JieHHH no^COJTHeHHOfi TOHKH*
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Fig. 93.

Fig. 93.

Fig. 93.

Ph c .93.

Portees de brouillage en fonction de la portee utile et du 
rapport de protection, pour le minimum de l'activite solaire. 
Les chiffres sur les courbes indiquent la portee- utile en 
kilometres.
25 Mc/s. Station receptrice au point ou le soleil est au • 

zenith. Stations emettrices situees dans des di­
rections quelconques.

Interference range as a function of service range and pro-r- 
tection ratio at sunspot minimum. Numbers on curves give 
service range in kilometers. ,
25 Mc/s. Receiving station at4the subsolar point. Trans­

mitting stations located in any directions.

Alcance de la interferencia como funcidn de la distancia de 
operacion y el coeficiente de proteccion en el minimo de 
actividad solar., Los ndmeros de las curvas indiean le distan­
cia de operacidn en kildmetros.
25 Mc/s. Estacion receptora en el punto subsolar. Las esta- 

ciones de transmisidn emplazadas en-cualquier di- 
reccidn.

JlaJLhKOCTh noMex B 3aBHeHMOCTH OT nOJie3HOfi ^aJIBHOCTH, 
H ypOBHil 3aiUPITH B Ilep-HOX MHHHMyMa OOJIHeHHHX 

n iiT e s . IJhc|)p h  Ha k p h b h x  o<5o3HaHaioT padonyio ^ajiBHOCTB
^e^CTBHH CBH3Z B KHJCOMeTpaX* ‘

2 5 . Mm;. npneM Hair CTanm iH b ' n o ^ co m eH H o S  t o h k o .
Ilepe^aiomaH CTaHHHH p acno jio& eH a b ;oo6om 
HanpaBjteHHH.



!0000 

8000 

2000 

0 
0 10 . 20 30 

Protectio.n Ratio, db 
Rapport de protection, db 
Coef iciente de proteccion, db 
3f\W."1THQE OTHOWEHV1E 8 46 

.Fig. 93 Pltlc.93 

'.-

40 50 



Fig. 94* Portees de brouillage en fonction de la portee'utile et du
rapport de protection, pour le minimum de l'activite solaire. 
les chiffres sur les courbes1 indiquent la portee utile en 
kilometres. '
25 Mc/s. Station receptrice a 60° du point ou le soleil est 

au zenith. Stations emettrices dans une direction 
faisant un angle droit avec celle du point ou le 
soleil est au zenith.

Fig. 94* Interference range as a function of service range and protection 
ratio at sunspot minimum. Numbers on curves give service 
range in kilometers. -
25 Mc/s. Receiving station 60° from the sub solar point. Trans­

mitting stations located at right angles to the 
direction of the subsolar point.

Fig. 94. Alcance de interferencia como funcidn de la distancia de
operacibn y el coeficiente de proteccidn en el minimo de
actividad solar. Los nGmeros de las curvas indican la distan­
cia de operacidn en kildmetros.
25 Mc/s. Estacidn receptora a 60° del punto eubsolar. Las

estaciones transmisoras emplazadas en angulos rectos 
•respecto a la direccion del punto subsolar.

P H C .9 4 o  ^ a jIB H O C T B  n o M e x  B, 3aB H CH M O C TH  OT nOJ[e3HOM ^aJEBHOCTH  
^ e flC T B H il TIL ypO B H S  3aHJKTBI B n e p H O ^  MKHHMyMa. CQJIEeHHHX  
n ^ T e H . I Ik ^ p h  H a k p h b h x  o d o s H a n a io T  n o jre 3 H y io  ^ a jiB s o c T B  
,5e S C T B IlH  CBH3H B K H JIO M eT paX .

25 M m . npneMHaH CTanm iH o t c t o h t  na  6 0 °  o t  n o ^ c o jiH e H -  
hoK to h k h . nepe^aioiUHe CTanm iH pacnonoaceHH  
no.5 npHMHMH y r j ia M H  k  i-ianpaBjreHHio Ha noACOjmeH- 
Hyio T O H K y .
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Fig# 95. Portees de brouillage en fonction de la portee utile et du
rapport de protection, pour le minimum de l ’activite solaire. 
Les chiffres sur les courbes indiquent la portee utile en 
kilamfetres.
25 Mc/s. Station receptrice a 60° du point oh le soleil est 

au zenith. Stations emettrices situees dans la di­
rection parallble a la ligne de demarcation entre 
le jour et la nuit.'

Fig. 95. Interference range as a function of service range and pro*- 
tection ratio at sunspot minimum. Numbers on curves give 
service range in kilometers. - - -
25 Mc/s. Receiving station 60° from the subsolar point.

Transmitting stations located in the direction 
of the day-night line.

Fig. 95. Alcance de la interferencia como funcidn de la distancia " 
de operacion y el coeficiente de proteccion en el minimo 
de actividad solar. Los numeros de las curvas indicazula 
distancia .de operacion en kilometros.
25 Mc/s. La estacion receptora a 60°‘del punto subsolar. 

Las estaciones transmisoras emplazadas en la 
direccion de la linea dla-noche.

Phco 95« 4aJiBHocTL nonex b 3s b h c m m o c t h  ot n'ojre3Hoii
HOCTK ^eiiCTBHH H ypOBHH 3amHTH B HepHO,H MHHHMyMa 
COwTHe^HHX IIXTeH. Rli^pH Ha KpXBHX odo3HaxaiQT p a -  
dOHyJO .ZtaJtBHOCTB ^e^CTBHX CBH3X B ICXJTOMOTpaX.
25 mm;. ripxeMHax cTaHiixx otctoht Ha 60° ot iioa-

c o jr a e x H o ft  tohkh. I le p e ^ a D iu H e  ;cT aH H H H . p a c -  
n o jio s e H 'H  b. H a n p a B jre H H H  i x x x x  ^ e H B —h o h b .
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Fig* 96. Portdes de brouillage en fonction de la portee utile et du
rapport de protection, pour le minimum de I'activite solaire* 
Les chiffres sur les courbes indiquent la portee utile en 
kilambtres•
25 Mc/s. Station receptrice sur la ligne de demarcation entre 

le jour et la nuit. Stations emettrices situees dans 
la direction du point oh le soleil est au zenith.

Fig. 96. Interference range as a function of service range and protec­
tion ratio at sunspot minimum* Numbers on curves give service 
range in kilometers.
25 Mc/s. Receiving station at the day-night line. Trans­

mitting stations located in the direction of the 
subsolar point.

Fig. 96. Alcance de la interferencia como funcion de la distancia de 
operacion y coeficiente de proteccion en el minimo de acti-. 
vidad solar. Los numeros de las curvas indican la distancia 
d© ©peracion en kilometros•
25 Mc/s. La estacion receptors en la linea dia-noche. Las 

estaciones transmisoras emplazadas en la direc- 
cion del punto subsolar.

P H C « 9 6 . £a./3BHOCTB n o M e x  B 3aB H C H M O C TH  OT nO Jte3H O ii ^aJIBH O C TH
H ypO B H B  3 aiUHTH B n e p H O ^  MHHHMyMa COJtHe^IHHX

h h t s h .  I I h $ p h  n a  k p h b h x  o 6 o 3 H a ^ a D T  p a d o ^ y io  ^ a jB H o c T B
. CBH3H B KHJfOM6T p aX ,*

25 M r h .  n p n e M H a B  C T a H iin s  h h  j ih h h h  ^ e H B -H o ^ B .
n epe^a iom aB t c T a H i j j i j i  p a c n o jr o & e H a  b  H a n p a B -  
jreH H H  n o ^ c o jr H e ^ H o a  t o h ic h *
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Fig* 97* Portees, de brouillage en fonction de la portee utile et du 
rapport de protection, conditions de-nuit (sans absorption), 
pour toutes les frequences superieures a 3 Mc/s* Les 
chiffres sur les courbes indiquent la portee utile en kilo­
metres*

Fig* 97* Interference range as a function of service rangeland, pro­
tection ratio, night conditions (no absorption), all fre­
quencies 3 Mc/s and greater* Numbers on curves give ser­
vice range in kilometers*

\  _

Fig, 97* Alcance de .interferencia como funcidn de la distancia de
operacion y del coeficiente de proteccion, condiciones noc- 
tumas (absorcion nula), todas las frecuencias 3 Mc/s y 
mayores* Los numeros de las curvas indican la distancia 
de operacion en kilometres*

Ph Co97® M jtbhoctb noMex b 3aBHCHMocTH o t nojiesnofi AajiBHOCTH
A efiC TB H H  H ypO B H H  3 a m iT H ,  B K O ^H H X yC JIO B H ^X ( 6 e 3  
norjioiireHHH), Ha Bcex nacTOTax ot 3 mth h. Birae*

H a  K pHB H X OSJ03HaHaK>T padOHJHO AaJIBHOCTB A e^ C T B H H  
CBH3H B K H JIO M eTpaX*



10000

Protection Ratio, db 
Rapport de protection, db 
Coeficiente de proteccion, db
3AULMTH0E 0TH0U1&HHE B AS

Fig. 97 Pug . 97



Fig. 98. Rapport des intensites des champs du signal utile et du 
brouilleur en fonction de l'espacement entre frequences, 
pour la radiotelephbnie a double bande laterals; frequence 
de modulation, maximum : 3 kc/s, rapports de protection de 
25 db (courbe A) et 30 db (courbeB).

Fig. 98. Field intensity ratio of desired to undesired signals as 
a function.of frequency separation for double-sideband 
radiotelephone, 3 kc/s maximum modulation frequency, cor­
responding to protection ratios of 25 decibels (curve A), 
and 30 decibels (curve B).

Fig. 98. Relacion de intensidad de campo de las sehales deseadas a 
indeseadas como funcion de la separacion de frecuencias 
para radiotelefonia de banda lateral doble, con una fre- 
cuencia de modulacion maxima de 3-kc/s, coeficientes de 
proteccion de 25 decibeles (curva A), y 30 decibeles 
(curva B).

Ph c .98. OTHoneHHe HanpsioKeHHocTeiS: nojii nojresHoro z Memaroinero 
. C H T H a J IO B  B  3 a B H C H M O C T H  O T  p a 3 A e J r e H H 5 I  * i a C T O T ,  n p n

A B y X E O J t O C H O ^  p a A H O T e J i e ( | ) O H H H ,  C  M a K C H M a j T B H O i t  ^ a C T O T O ^  

MOAyJiaHHH B  3 KJ?Z, COOTBeTCTByiOIHee ypOBHHM 3amHTH 
" b 25 A6 ( K p H B aH  A) z  b 30 a6 ( ic p z B a f l  B)
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Fig* 99* Portees de brouillage en fonction de la portee utile et de 
l*espacement entre frequences, pour la radiotelephonie a 
double bande laterale; frequence de modulation maximum 3 kc/s, 
conditions de nuit (sans absorption), pour les frequences 
superieures a 3 Mc/s# Rapport de protection 25 db lorsque 
les puissances rayonnees sont egales# Les chiffres sur les 
courbes indiquent la portee utile en kilometres#

Fig# 99* Interference range as a function of service range and frequency 
separation, double-sideband radiotelephone, 3 kc/s maximum 
modulation frequency, night conditions (no'absorption), all 
frequencies 3 Mc/s and greater. Protection ratio 25 decibels 
for equal radiated powers# Numbers on curves give service 
range in kilometers.

Fig# 99* Alcance de interferencia como funcion de la distancia de 
operacion y la separacion de frecuencias; radiotelefon£a 
de banda lateral doble, con una frecuencia de modulacion 
mdxima de 3 Kc/s, condiciones nocturnas (absoreion nula), 
para las frecuencias de 3 Me/ s y mayores# Coef iciente de 
proteccion de 25 decibeles para potencias irradiadas igua- 
les# Los ndmeros en las curvas indican la distancia de 
operacidn en kildmetros#

P h c # 9 9 *  M j i b h o c t b  noMex b 3aBncnMocTH o t  padoneii ^ajiBHocTH 
A g H c t b j /lsl c b h 3 h  h  p a 3 ,3 e lte H H H  h b c t o t  n p h  A B y x n o jio e H o S i 
pa^HOTej£e<|)OHHH c MaKCHMajtBHoft HacTOToit Mo^tyjiHmiH b 
3 icm, b h o h h h x  ycjioBHHx ( <5e3 norjiomeHHH ajlsi Bcex 
HaCTOT B 3 M m  H BHne). ypOBeHB 3aHIHTH B 25 a6 npK 
O^HHaKOBOii H3Jiy^aeMOM MOmHOCTH. I ^ p H  Ha KPHBHX 0603- 
HanaioT pado^yD AajiBHOCTB .seftCTBiiH c b £ 3 H  b KiuroMeTpax#
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Fig* 100* Portees de brouillage en fonction de la portee utile et de 
l'espacement entre frequences pour la radiotelephonie a 
double bandelaterale; frequence de modulation maximum 
3 kc/s, conditions de nuit (sans absorption), poui* les 
frequences superieures a 3 Mc/s. Rapport de protection 
30 db lorsque les puissances rayonnees sont egales. Les 
chiffres sur les courbes indiquent la portee utile en 
kilometres.

Fig. 100. Interference range as a function of service range and fre- 
' quency separation, double-sideband radiotelephone, 3 kc/s 
maximum modulation frequency, night conditions (no absorp­
tion), all frequencies 3 Mc/s and greater. Protection ratio 
30 decibels for equal radiated powers. Numbers on curves 
give service range in kilometers.

Fig. 100. Alcance de interferencia como funcion de la distancia de 
operacion y la! separacidn de frecuencias; radiotelefonfa 
de banda lateral doble, con una frecuencia de modulacidn 
mdxima de 3 Kc/s, condiciones riocturnas (absorcidn nula), 
para las frecuencias de 3 Mc/s y mayores. Coef iciente de 
proteccidn de 30 decibeles para potencies irradiadasigua- 
les. Los ndmeros en las curvas indican la distancia de 
operaci<5n en kildmetros.

Ph c .1 0 0 .  A a jiB H o c T B  n o M e x  b s a B H C H M o c m  o t  p a 6 o ^ e t  ^ a ^ B H O C T H
^ e lic T B H a  C B H3H  h  p a 3 .s e  JieHHJi ^ a c T O T ,  n p n  A B y x E o x o e H O ft  
paAHOTeJiec|)OHEH >C HaKCKMaJIBHOM * ia C T O T p ft M O ^ y jIE m iE  B 

i 1 \ 3 KJ?E, B 'H O H H H X  yCJTOBHilX (d e 3  E O rX O JH eH E a) &JLSL Bcex
TOCTOT B 3 M TE VL BH IE6. ypO B S H B  3 aiHETH B 30 $ , 6 /  E p H  
C O T H a x o B o ii E 3 J iy ^ a e M 0 i!  m o ih h o c th . U h & p h  H a k p h b h x ' o 6 o 3 -  
Ha^aioT pado^iyro ^a^iBHOCTB ^e^CTBHE c b h 3 h  b KHJioMeTpax.
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