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PREAMBLE

The Internétlonal Administrative Aefonautical Radio Conference met
iu Geneva, on’ May 15, 1948.

The purposes and functlons 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, Jamary, 1948.

In accordance with the Resolution of the Administrative Couneil, a
Preparatory Commlttee for the Conference met 1n Geneva from April 27 to
May 14, 1948. It prepared an agenda for the Confererce 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 aere-
nautical mobile service.

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

A - Rules of procedure for the Conference. Election of offlcers.
Admisslon of International Organizations.

W
]

Consideration of the Repprt of the Preparatéry Committee.

G - 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 asronautical
mobile OR service. _

F - BEstablishment of the plan for the allotment of frequencies :

- for the geronautical mobile R service.

- for the aeronautical mobile OR service.

- for special services, for example : Distress, Alr/Sea
Rescue, Meteorological Broadcasts, Aerodrome Control,
Approach Control, etce.

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

" H.- Consideration of the recommendation to be made to the P.F.B.
relating to the carrying out of the plan establlshed by the
Conference.

I = Handling of pubilc correspondence on frequencies of the aero-
naut%cal mobile service (see paragraph 225, Radio Regulatlons,
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 Organizatlon of

copies of complaints and reports relating to interference within = .

- the aeronautical mobile service frequency bands.

K - Coordination between Aviation and Maritime services in the field
of telecommunications.

L - Publication byithe”I.T.U. of certain service documents.
M - Gooperation 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 undsr the condition of the maximum utilization of the
possibilities of frequency sharing between the different regions

" of the world; and - 7 ‘

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

the Gonference, at the bcginnlng of its work, decided its taosks 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 conditioms,
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 assigmnment must not conflict with the
frequency allotment plan established by the Conference for othez
parts of the world, particularly arecas adjacent to the countries
or rcgions conccrned g

¢) for the aeronautical mobile OR scrvice, taking into account wave
propagation conditions and the mrximum possibility of frequcncy
repetition to allot frequencies to countries in order to satisfy
their requircments, bearing in mind that further assigmment of
frequencies within the areas specified will be donc 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, 1948". '

- The Conference also completed its studies and formulated recommendations
cen 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
Confercnce (First Scssion) Genevea, 198", - - :

The texts and charts contained in this Volume entitled "Chopter I -
Technical and Operational Principles Utilized for the Establishment of the
Plan for the Allotment of Frcquencies for the Aeronautical . Scrvice and of
the Draft Plan for the Allotment of Frequercies 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 Confercnce.
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 purpcses 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
~cceptable to all Meuwbers of the Union, and therefore decided to suspend
temporarily its 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 interecsted international organi-
zations the documente of the Conference which set forth the provisional results
of the Pirst 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
arce cxplained in detall 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 appecring in that Volume.



-4 -

The draft plan for the allotment of frequencies to the acronautical
mobile R service, covering Major World Air Route Areas * and 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 arcas or sub-areas would take actlon to coordi-
Anate thelr requlrenents. . :

If the basic-prlnclples ‘were not. altered, it was consldered that a
further long study by the Conference would not result in a sufficiently
increased number of frequencles for allotment to sub-areas to satisfy the
Tstated requlrements. :

v

o It was therefore agreed,by magority vote that the Conference should be
'“adjourned to enable- Admlnlstratlons 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.

* Bee First Resolution appearing at the beginning of Volume III.
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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 Freggencies‘

for the Aeronautical Mobile R Service

Section I’--Detefminatiog of Cgannéls

1.  Channel Separatig

(1)

(2)

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

inereasing speed in the handling of air ground messages;

¢) 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,

frequency separations
atlon as indicated in

Bands

2850 - 3155
3400 - 4750
5480 - 6765
8815 - 9040
10005 - 10100
11175 - 11400
13200 - 18030
21850 - 23350

the retirement of equipment with low stability,

adequate to permit high capacity means of communic-
the following table were adopted:

ke/s 7.0 ke/s
ke/s 7.0 ke/s
ke/s 7.5 ke/s
ke/s 8.5 ke/s
ke/s 9.0 ke/s
ke/s 9.5 ke/s
ke/s 10.0 ke/s
ke/s 12.0 ke/s

The use of channels as derived from the above table, for the various

classes of emissions,

i.e.; A1, A3, AL 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 sams channel
for several classes of emission, no inherent priority being given to any
particular class of emission.



(3)

(4)

(5)

It is recognized that as a practical matter it might be possible for
two or more Al 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 worid.

The subdivision of channels and grouping of adjacent channels derived
from the above table to permit tho satisfaction of particular require-
ments, will bé subjoct to special arrangements by the administrations
concerned in order to avoid the interference which'may result from the
use of . one or several chonnels for tho dlfferent claascs of emission.

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 Clty, 1947.



I'requencies to be Allotted

At the “op 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 dirgetion of the band edge, assuming double 51de ‘band modulation with
.a maxnmum.modulatlon frequency of 3000 cycles

Band: 2850 — 400 = 3500 ke/s .3900 - 3950 ke/s 4650 = 4750 Xe/s
0. 035% X (0.0447 - (0. 025% {0. 032%7
54 340/. 5 . 3904 4654,,

2341 | | 3/11.5 3911 | 46615
2875 3425.5 39251 OR LE675.5 1 (7)
2882 3432.5 , 3932 (7) 4682.5
2889 3439.5 _ 3939 4689.5

- 2896 3446.5 . 39461 4695.5
2903 2153.5. 14) S - 4
2910 3460.5 {14 (0.025%) i1G3.5
2917 3467.5 4710.5
292 | 3474.5 | : L717.5
2931 3481.5. ‘ 472%.5 | OR
2038 | R 3488.5 . A731.5 | (7)
2945 1(24) 3495.5 1 4738.5
2952 : ' - 4145.5
R959 | - (0. 043%) - /
2066 . | (0.032%)
2973 | . '
2980
2987
299 |
3001
3008
3015 |

3023.5 R 4+ OR
3032
3039 |
. 3046
3053
3060
3067
3074
3081
3033
3095 | OR
3102 (18)
3109
3116'i
3123 {
3130 !
3137
3144
3151

(0.032%) :



Bands 5480-5730 kc(s 6525-6765 ko/s  8815-9040 ke/s 1000510100 ke/s

(0.018%) ‘ (0.023%) (0.0223) - (0.04%)
- LN - ~.

5484 | 6529.5] - - 8820 3 10012}
5491.5 6537 828,50 10021
5499 | 6544.5 - 8837 | 10030
55065 ' 6552 .  8845.5]. 10039 «
551 | 6559.5 - 8854, | . 10048 R
552135 _ 6567 8862.5 10057 (10)
5529 . 657445 _ 8871 . 10066
5536.5 6582 | - 8879.5 10075
5544 | _ 6589.5 : 8888 -~ 10084
5551.5| R 6597 | R 8896.5f R 10093
5559 (26)  6604.5{ (21) 8905 (18) ’
5566.5 6612 - 8913.5 (0.04%)
5574, 6619.5] - 8922

5581 .5 6627 - 8930.5

5589 | 6634.5 : 8939 |

5596.5 6642 . 8947.5

5604 6649.5| #8956

5619 6664..5 T

5626.5 6672 | 8967

5634 6679.5 - 8975.5

5641.5 ‘ 8984,

5649 #6685 8992.5! OR

5656.5 - *6687.5 9001 (9)

566/, 6693 9009.5

5671.5 -~ 6700.5 9018

5680 R+ OR  6715.5| OR ~ 9035 |
. - : 6723 (12) -

5688 6730.5 (0.022%)

5695.5 | 6738 '

5703 OR 6745 .5
5710.51 (6) 6753

5718 | 6760.5
5725.5J -

. (0.022%)
(0.026%)

# Available for Al emission only

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



Band° lll72—11400 kc[s 5200—12260 kcg _Q 10—15100 kcés 7200-18020?kg&

(o 022%) (o 019%) o (o 02%) - : ~(0 ,01955%)
11180. 5] o 13205. 5 <1506 ) 17906.5]
S 11190 T - 13215.5) . 15026 g 17916.5):
- 11199.5) - 13225.5] OR. . 15036 |- . . 17926.5| R
om0 1323550 (6) 115046 | OR - 17936.5| (7)
. 11218.5] QR 13245.5] L 15056 (10) - 17946.5 »
11228 - | (11) - 13255.5) 15066 g 17956.5
S1237.50 T L T 15076 | . ¥eE 17966.5
11247 o - 13264.57 o 15086 | .- . - 7
- 11256.5] - 13274.5] - Soo%15092.50 v * 17975 )
11266 | 13284.5) . ¥ 1509. 5 S e 1708350 0
o 7. 13304.5] . (10) ©-.18003.5]
11280.5] S A3314.5)0 0 A ~°18013.5|
11290 - . 1332450 0 . . o 18023.5).
11299.5] . 13334.5) B -
C11309 | A3344GE| o (0.0194%)
7 11318.51 R 13354.5) S
©11328 | Q3 ¢ 2
11337.5) - - . (0.0187%)
B 7 T
7 11356.5
11366
11375.5|"
11385 |
11395 -
(0.022%)
® Avallable for Al em1551on only

333 .Although the separation between 17966, 5 and 17975 kC/o and between
- 17975 -and. 17983.5 kc/s is smaller than the standard separation adopted
for- this band, the general ‘decision regarding thé use of the different
classes of emission on high capacity channels is appllcoble to the '
. channel céntered at this frequency :

| 3. Agjacent Channels .
In the interest of the éuppressionléf'adjacent'éhannel interference,
allotment plans should avoid' the use of adjacent channéls 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 foruﬁgg_CongpructionFQf Curves (See Annex I)

. Considering that a need exists for some means of sciectlng the order of
" frequencies necessary for individual air route operation, minimum and’ max-

imum range charts have been prepared for use as a gulde to the allotment of
frequencies, in order to show the expected phvaCQl ranges, The maximum

range charts were based on an assumed aireraft noise level of not more than
5 uy/m with a field intensity in ‘the vicinity of the aireraft of 5 pv/m- for

, hand-speed method of communications (Al emission), and 20 }nnﬁn for high

capacity meang of communication, including A3 emissions. It should be borne

- in mind that with adéquate 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 uv/m which had prevxou&lj
‘been prepared by the Preperatory Committee ag a gulde to the allotment of

frequencies buty nevertheless; to include them for possible future use..

" The charts showlng the curves and the explandtlon of their construction and

manner of use appear as Annex I, .

Renetition of Freguencics.

(1) For. the purpose of considering ‘the possibilities of ropctlulon of
frequencies it is assumed that aeronautical stations will have a rad-
iated peak power of 4000 watts, that aircraft stations will have a
radiated peak power of 200 watts and that a system of °1mpl@x communic~
_atlon will be employed. When using the curves in Annex I, in congider=
1ng the possibilities of repetltlon of frequencies for all types of ‘
emission, except as set forth in (2) below, a flgurp of 30 db should
be used initially 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 sawme
frequency. In view of the disparity of power between the alrcraft an.
ground stations, these figurcs 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 greund station.

(2) 'As a rosult of the use of the recommended system of chonnel scparation,
' channels were produced at the junction of the R and OR' bands, sult~
able for Al emission only. For these channels a figure of 20 db should’

be used initially and downgraded as far as 15 db in individual cases

when this achleved an increase in the possibility of repetition. In
view of tho_dlsparlty of power between the. aireraf’ 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 the interfercnce of the other ground station.
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Scetion ITI - Communication Channel Capacity

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: '

. - Por family of frequencies - 12 aircraft

- Per frequency (when a
family consists of a - = 10 aircraft
single frequency) . : :

In adopting those figures, it was teken into account that it will be nccessa-
ry, in the regions in which metcorological conditions and density of air
traffic moke 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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2.

3.

ANNEX I
Minimum and Maximum Range Charts
for Use as_a Guide to the Allotment of Frequencies

Intfodu tion.

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 recelving
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 graphiecal 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
appdication 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.

General description of the work undertaken.

The end result desired 1ls 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 charis appear
end 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.

Assumptions and basic data utilized in the prevcaration 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.
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For A3 emission the pedk fadiated power with 100% modulation is assumed

. to be 4 kW at the ground station and 200 watts at the aircrafi. With

100% modulation the field ¢nuon31tj of the radiated wave is double that

of the unmodulated wave. Thus. the peak radia ted power with 100% modu-

lation: 1s four times the ;adlated nover of .an. Lzmodulaued -cairier wavee.

Bandwidths.w

| It is assumcd that A3 modulatlon Prequonc;es w;ll bc limited to 3 ko/s

f(s)

(4) DeSLraol 'signalrtcﬁ

-

and that the sideband ruakatlon of Al emissions will not exceed that of
A3 emissions. The use of a ”euelv&ng set w1uh good se;ectlvﬁuy character=
_istics is assumeda Ve : .

N01se levels.v

a) Local noise,. The local noisé on the- aJ«crafu'is assumed. to be 5 v
“or less at the input terminals of the receivs
that on new aircraft and on p"oyerlv serviced used airceraft, the
loca* noise 1eve can be ep, much *ower than 5 pv.

Local ‘noise Qt tho g"ouqd o;&t on-is asaumed to be so low in compa~

" rison with loca1 noise:on the a;rc~aft that- 1t never imposes a
llmltatlon on ccmmuawoatlonga : : .

.-

rg eebe It L3 expected

-

b) Atmospaer;c noise. Atmosphariv noise leve ZQ'QOnsidefed here are based

“upon data presented i the document ligted as RcferenCe'Ao’In tHat

-document atmospnorfn noise is Qlaﬁbijed as . to nolge grade and a

3

‘series of charts for each grade is presented giying the field inten- .

sity necesqary to provide 90% of the time 15 aPCLbeJH S“Pnalmuo~n01se

- ratio for xeceptlon of A3 transmiss siong with a receiver havibg;a

bandwidth of 6 kce Curves are included for winber, simmer, and equinox
'seasons, at A~hcur intervals throughout the day beginning with 0000.

The geographmcal digtribubion of noise grade% at four seasons of the:

year is shown by maps, which are rOpvoducod as Figs. 2-5. The lo”esn

and highest grades shown by the mapa are lw'axd 42,

\

In Fige 6 an  idealized lati dde d»stribuclon of" auvapohcric noise is -

-shown. Fig. 6 C is an idealized distribution of noise giadep based

largely upon noise. grades foxr .cont Jnenua‘ masses. Noise grade 4% has
" been omitted as thms occurs only in 'very small areas. Fig. 6 A shows
required fiecld intensities for A3 (4) doo“bGWS 31gnaLnto~n01ge ratio)

at summer noon as a funs tlon of iatitude based on Fig. 6 G a

required field intensity chiarts of Refercnce #4. Figs 6 B is. s4milar

chart .for night. These "haﬂtb were ubtilized in. the pruparatlon of
maximum vange -charts as c;p¢a ined neraﬁnaitbwm

?ﬂmﬂm of 15 L001H916.$igné’mtonnoise or
31gnalot0m1ptoxf rence fau_‘ congidered desirable for good 1n eil
gibility. For Al commmlcation this ratio may be 0 decibels.

o
il




(5)

(6)

Antennasu-’ : R BN N o .

2)

- to be one meter.

b)

’

The effectlve Length of the aircraft receiving antenna is assumed

The effectlve Jength of the ground station receiving antenna is not
specified, but is assumed to be great enough so that receiving set
noise is never a cantrai11ng factor in the maximum rdnge,-

The use of dlr&btiéﬁ%l gatennas for receiving may improve botﬂ -

" signal-to-atmospheric-noise and signal-to-interference ratios.

Such antennas may be feas;ble in cases whwre the aireraft. fly well- |
defined narrow routes. . - ’_'

Dlrectlonal transmittlng antennas at ‘the arouna So@tJOﬁ may also

“have the following advantages .: the diminmation .of noerfcrcn" to

stations lying in directions other than that cf 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 shculd 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 statlons lying within thu range of the p“lnC]pal lobes.

Requlred fleld 1ntenS+ties.‘

a)

D)

,‘c)

Required field 1nten51t es for rec eption of A3 in the presence of
atmospheric noise are. those prascnted in Reference 4% ard descrloed
above.

Requlred field: 1nten51tles for receptlon of AL -n the presence of
atmospheric noise are assumed to be 15 dnc1be¢s less than for A3

em:.ssumo . ‘ h

Since the alrcraft local noise levcl is assumed to be 5 py or 1css
at the input terminals of the receiving set for an effectlve Iengt}

-of the antenns of one meter, the required field intensity for 15 -

de01bels protection (for A3 emission) would be 28 ;Lv/me _

However in view of the ¢act that lower local no'sc levels arc attain-
able with proper servicing, charts in this Aunex are-based upon.

- 20 pv/m required field intensity for: A3 reception at the a;xﬂraf*

4

in the absence of atmOSpherlc noise and interference.-

The required field 1nten51ty for Al rcceptlon on the aﬁ?craft, with an

- antenna having an- effectlve length of one wcter, is assumed to be

5 ;N/m
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_(7) Siggal-t64int©rference'(pvotebtfoﬁ)'ratioso

: a) It was con51deved that dupl“catlon of AB frequency aselgnments should
'be made on-the basis of 30 decibels protection ratio at the aireraft
for . receptlon of the ground station through the interference of another
‘ground station of equal power if the- peak radiated power of the ground

" etction is 4. kW and that of the aircrafi is 200 wattss It was £Urther
considered that this f*gure might be downgraded as far as:-25 declbels
L if addltlonal as51gnment were thereby made poss:Lble°
Because the ratlo of gvo;na staulon power. (4 kW) to. alrcraft power
(200 watts) is 13 decibels, 30 and 25 decibel protection ratios at
the aircraft imply that the protectlon ratios at the ground station
- for receptlon of the aircraft through the interference from.another .
4 XW ground statlon are only 17 and 12 declbels, respeotlvely.

The protectlon ratios 17 and 12 de01bels at the grourd station will:;:
prov1de tolerable 31gnalm ,0~1 nterference ratios providing there are
no uncorrelated variations (fadlng in the field intensities of the
desired and undesired signals. Actually, -of -course; some uncorrelated
- fading is inevitable. However, the effects of short term fading may
be greatly mininized by the use of diversity antenna .systems and by

/j the diver51tj effect 1nuroduced by the motion of the aircraft.a o

‘'b) Charts for. uelection of dayt*me frequen01es are. d"awn for conditlons
at noon in summer, i.e., June in northern latitudes, December in . - .
I southern latitudes, equlnox at ‘equatorial latitudes, at minimum sun- .
. ~ .gpot number (0) and maximum sunspot number (;25) Since pinimum ranges .
o (Sklp dlstances) at noon are usually greater in summer than in winter, -
and maximum ranges are shorter in summer, the interval between the
minimum and maximim range is usually smaller at summer noon than at
ony other time of the year. Thus summer noon represents the worst
condition encountered ‘with respect to the number of frequencles
required, for comminication. .

(8) Pr ogaga’clon-Charactemst:;s;s\°
All charts are based upon‘ ?q%Wavegprepagationo PrepdgatiCn'chatacw
terlstlcs are derived pr ncxpa y from references 2, 3, and 6¢

.

‘4§j Descrlgtion of the Char*s Producedg_'

(1) Minlmum Range Charts f‘ow Noon° g

.Figures 7 th¢ough ¢8 show bhe minimum “anges ?or each frequency band

as a function of latiiude *ﬁ the ncrh.e:n and’ southern: hemlsphere of
. -each of the three zones W, I, and E of Fig. 1. The charts refer-in each
7.case ‘to local noon @b tne mlaeodn+ of the great circle path betweeﬂ



- the transmitting and recéiving stations, to Junme in the nertihern hemi-

- sphere, and t6 December in the suubneﬂn uemiupnbrea Separate charts are
included for sunspot number C (su”upot mi rlmdm) und for sunupot numbﬁr
125 (sunspot maxxmum) ,

On each curve, E- or F2-layer control of the range is indicated by a
continuous or intérrupted line, respectively. Effecis of Fl-layer are
included with those of the - ~layer. Because of its ‘erratic and unpredic-
table effects, sporadic-E -has not been conoldered When it occvrs, however,
the effectu are to devrease the mln*mum rauge&

The mlnlmum rangeu are based upon “the E- 1aV6” muf (maxzmum usable frcqugncy)
and the F2-layer owf (optimum working frequency = 85% of. the muf) +ad are
thus neminally exceeded on only 10% of the days of the month: Values of.

‘the E-layer muf were obtained from Reférence 2. Values of the F<~laye”

muf were obtained from Reference 3..

(2) Mlnimum R.nge Char S ;or nght° - o o

Minimum ranges for 2000, OOOO, and O@OO houz S'are“given in Figs. 19~ 21
. R2=24, =nd 25-27 tor the three zones W, I, -and B, respectively. Except
- for -the effects of sporadic~E, minimum ranges at night for f"equep ies
of 3 Mc and above depcnd only upon the F2-isyer. Since the primary pur-~
"pose oft the charts is to indicate the order of the lowest frequency
required for a family, they arée based upon the F2-layer minimum range
(muf) at sunspot mirimum in the month of December cr June depending upon
whlch is the greater minimun range, i.e., the greater skip u*boannc.

e

(3) Max1mum R ange Ghartaﬁfor Noonu

Maximum ranges for radzote;cp ch¢' or other high cap: :7ty means. of

communication for which the required field intensities are the same as
. for radiotelephony, are given in Figs. 26 and 29 for.noon at sunspot

inimum and sunspot maximum, respectively. Corresponding charts fer-

manual radiotelegraphy are given as Figs. 34 and 35. The assumption as

to radiated power and required field 1nuon51vi°s on which these charts
- are based have been stated. - IR ‘ :

As the charts i ﬁdlc&u69 at latibudes gwear** than a certaln ¢aJ1uude
which depends upon the frequency and type of emission (for exampie,
‘approximately 40° in the case of radictelephony atl frequencies of 10

- Me and above) the ratio svgnal/htmospherac-QOﬂsc at the groand station
is greater.than the ratio signal/! oca? mnoise ab the aircraft. Therafore,

‘above this latitude, the range-is limived by the Jozal noise at the
alrcraft. In such cases the range may be insronsed. in practice by
decreasing the local roice at the aircraft or by increasing the radi qted
power of thc zround sta : nde, where the range

dats
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limited by atmospheric noise at_fhe ground station, the range mey be
increased only by increasing the radigted power of the aircraft.

An 1dea 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 nv/m (26 db above 1 jv/m) for A3,

and 5 pv/m (14.db above 1 uv/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, frem 4 kW to 64 kW peak
power in the case of A3, or from 1 kW to 16 kW pesk 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
epproximately 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 Mg/Se - -

~ {4) Yaximun range charts for night,

a) Idealized latitude varistion of maximum range.

In Fig. 30, the maximum range at night for radiotelephony
in the various frequency bands is plotted as a fanction of
latitude. These curves. are based upon the required field
inteneit; 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 800 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 Mc, 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



of latituce for radiotelegraphy. In this cass the range as
-limited by loeal aireraft noise for valvcc of the peak
radiasted power of the ground station of £0 walts or more,
is greater than 4000 k. ‘

b) Maximus ranges for various noise grades.

Figs. 31-33 and 37-39 for A3 and Al, respectively, are
maximun range charts for 2000, 0000, and 040C hours in which
curves of freguency 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 neccssary. For this purpose the
noig> grade at the ground station is obtained from Fig. 2,
3, 4y Or 5. In the case of stations north of 30° N and south
of 30° S, curves for noise grades 3 and below apply only to
the winter season, and are therefore to be used only with
Fig, 2 in thc case of stations north of 30° N, and oxaly with
Figs 4 in the case of stations south of 20° 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 800 watts peak radiated
power at the ground station-.

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

(5) Combined Maximum and Minimum Range Charts.

For convenience in the selection. of orders of frequencies for- noon
conditions, minimum range charts (Figs. 7-18) and meximum range
charts for A3 (Figs 28 and 29) have been combined in a series of
charts, one for each 10° of latitude extending from 600 N to 40° S
in each zone W, I, and E. Oh these charts the frequency has been
plotted as a fUnctlon of its mimimum and maximom ranges for both
sunsvot minimum and sunspot m!vﬁmumJ

The curves are identified as follows ¢ Narrow ilines refer to minimm
ranges; wide line:; rcfer to maximum ranges: continvuous lines refer
to sunspot minimum; interrupted lines rcfer to sunspot maximum, The
service vange of a frequency at sunspot minimwm is the interval
between the narrow and wide continuous lines. .le service range at
sunspot maximum is-the interval between the narrov and wide inter-
rupted lines,
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'(6) Interference Range Charts.

8) 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 ratic of the field intensities of the
. desired and undesired stitions. This ratio, which is identical
with the.protectlon ratio in the case of co-channel interferencs,
depends in turn upon the ratio of the radiated powers of the .
transmitting stations, and upon the attenuation experienced by
each transmitted wave traversirg the distance between its
respective transmitting station and the receiving station. As
the attenuation depends upon the dlstance, the ratio of field
intensities at the receiving station is a functlon of the
service range (the distance bétween 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 absprptiqn is negligiblé, 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 2000 km path dirccted 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 angles to the direction of the subsolar point. The |
attemuation along a path directed awdy from the subsolar point
is even less and is in fact less than -that. along a path of the
same length in any other dlrectlon-

This, together with- the fact nhat 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 Mc, showing, for.each frequency
band, four typical relations of the transm1531on path to the
subsolar pOinta _

These typical mnletions are o

=~ The receiving station at the sthenlar noint receiving from
transmitting stations in any direction.

= The receciving stUblon 60° from the subsolar point
receiving from transmitting stations in directions at
right angles to the direction of the subsolar point.
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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 lccated at the day-night line (90° from
the subsolar point) receiving from transmitting stations in
the same direction as the subsolar point.

Arproxivste solutions for other frequéncleS'and relations of
the transmission path to the subsolar point may be found by
1nterpolat10n‘ : :

Foratransm1331on paths in darkness, because absorption is
virtually asbsent, the attenuation is independent of frequency
and of the direction of the transmitting station. Thus one
shart, Fige 97, is sufficient for night conditions.

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 selectiV1ty 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 in
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 telegrophy, are nearly

identical with those in the range of frequency separations chown,
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.
Fige 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.
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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
interferencé range chart to obtain the interference range.

Fige. 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
renge.

- 5+ Progcedure for selestion of fregquency families.
(1) General Procedure.

The combined minimum and maximum range charts, Figs. 40-72, 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 Mc.band, will constitute a
famlly 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 thogse in which the lowest frequency
selected is not low enoughe. 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 maximmm
independently, and then to cowbine 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 aireraft and the ground station moves as the aircraft
moves, but 1t is usually sufficiently accurate to consider only the
nidpoint of the route segment or of the maoximum anticipated distance
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between the aircraft and the ground station in the case of a flight
-involving a single ground station.

"In case one 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 11es on the boundary between two
gones of Fig. 1 {e.g. I & E); the chart on wthh the minimum ranges
‘are greater is used. ‘

Max1mum,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 : Read 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.es, June in northern latitudes, December in southern latitudes, and
equinox in equatorial latitudes. Next, on Fig. 60 find the latitude
.gorresponding to this noise grade on the side marked "summer". Then
the combined minimum and maximum range chart for this latitude gives
the correct maxdimum ranges.

In the case of north~south route segments, the midpoint latitude is
equal to the arithmetic mean of endpoint latitudes. On an sast-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
gstation, the latitude of the midpoint would not be 35° N but some-
what higher. -

If .any peir 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 adequete 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.
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(2) Selection of hoon,ﬁreggencies ~ Example

As a specific example, .consider 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 suns;ﬁot minimum and maximum for the
various frequencies as given by the chart for W-zone 30° N are listed
in the following tables :

Frequency Service _____ Sunspot minimum _ __ Sunspot _maximum

ang

3.0 R, OR 0 km 100 Jm 0 kn 0 km

3.5 R 0 250 0 0 lm
4.0 OR 0 350 0 200
Y 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 650 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 R service and the OR service, frequencies from the following
orders might be selected: ‘

R 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
OR Service -
4-.7 MC/S 6.6 MO/S
6.6 Mc/s 9.0 Mc/s
9.0 Me/s 13.3 Mc/s
13.3 Mc/s 18.0 Mc/s
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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 Me/s for short rangcs
at sunspot minimum and 18.0 Mc/s for long ranges at sunspot maximua,
will generally satisfy the roqulremont 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 moximum. Again, addition of 4.7
and 18,0 Mc/s to thesc fregiencies provides a fomily adequate at summer
noon throughout the sunspot cycle,

(3) Q_,El.tlon of famllv for night

The above frequen01es were select d for daytime cbmmunléatioﬁ 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 Figs. 19-21;, the nlghttlmc minimum ‘range charts for the
W-zone, will indicate the following minimum ranges for 3.5 and 3.0 Me/s
at 2000, 0000 and 0400 hours at 30° N:

2000 hr 0000 hr = 0400 hr

Mc/s 0k 500 km 0 km
M . O0km Okm . Oknm

‘Thus it appears that 3.0 Mc/s is well suited as a short réﬁge night
frequency, and, sxcept for a few winter months at sunspot mlnlmum, 3.5
is also suitable.

In seledtlng 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 sklps at short range.

{(4) Wcmg

Examination of the families selected in the above example shows that
in no case does the ratio of adjacent frequenciss exceed 2:1. Thus it

. 1s unnecessary to introduce an additional frequency to insure adequate
coverdge at all times. \

6.  Freauency Sharing - Determination of. Geographical Separation

(1) Go-chiannel assignments

Interference ranges for daytime conditions may be determined from
Figs. 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 doytime. Therefore, if the geographical
geparation 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 Me/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 ig 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
geeired protection ratio of 25 decibels, the interference range is

000 km.

In case the radiated power of the undesired station is not the seme 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 rcceiving station. Further, if a directional
receiving antenna is used at the receiving station, the rodiated 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-
lons where the service range is limited by aircraft noise, for example
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: 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-

| “',fpre less critically dependent upon the latitude of the stations.

(2)

‘Adjacent-~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.

A1l of the considerations mentioned above, involv1ng the effect of

varying service range and radiated power also apply in the case of

-adjacent-channel interference ranges.
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(Be nning with Figure 2 the title for cach chart, with the excoption of Figures
41 through 72, appears on the page opposite the figure. The tp_tles for Figures
41 through 72 are the same as that for Figure 40.)
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Fig. 2. Répartition des degrés d'intensité des parasites atmosphé-
riques pour la période décembre - janvier - février.

Fige. 2. Noise grade distribution for period December - January -
Februarye. :

Fig., 2. Distribucidn de los grados de intensidad de los ruldos ‘para
- el perfiodo de diciembre - enero -~ febrero.

Pucs2, PacupejereHue NOSICOB aTMOC)EDHHX IOMEX Ha IEPUOL
: . KAexalpp = SHBapPph - deBpab. .
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Fig. 3. Rupartltion des degreg d inten81te des para51te% atmosnhe-
' - riques pour la période mars - avril - mai.

Fig. 3. Noise grade distribution for period March’;%Apri; - Ma?;

Fig. 3. Dlstrlbuclon de los grados de intensidad de los ruldos
para el perfodo de marzo - abril - mayo.

Puc. 3. PacumpeieJeHHe MOACOB a'rmocq)epnmc moMex Ha nepno.z:
MapT - alupeJss - Maii.



i
ls o2

80°

100°

120°

+~40° 160° €asT 180° west  160° 140° 120° 100° © 80° 60° 40~° 20° west  O° Eeast  20°

40°

80°

70°

- {e¢°

209

'O s0utH G NORTH O

201

30°

409

507

607

<

q NORTH

O SOUTH
3

309

60°)

701

S. .
<
N

80°

B G e SOUTH_AURORAL ZONE _______._.---=

CRPL BASE maP

NOBIFIED CYLINDRICAL MROJECTION |

60° 80°

100°

120°

140° 160° easT 180° wesT 160° 140° 120° 100* 80° 60° 40 20° wesT 0° EAST 20°

40°

60°*

90*

FIG.3. PUC.3.



" Fig. 4. Répartition des degres d'intensité des parasites atmosphew
: riques pour la période juin - juillet = aolit.

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

Fig. 4. Distr1buc1on de los’ grados de intensidad de los ruidos para
: "el periodo de Junio - julio - agosto.

Prc. 4. PacopeZeleHHe NOSCOB aTMOCPEpPHHX IOMEX Ha INEPHOL
¥BHEEF ~ HOJB - aBIyCT. _
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Fig. 5. Répartition des degrés d'intensité des parasites atmosphé-
‘ riques pour la période septembre - octobre.- novembre.

1

Fig. 5. Noise grade distrlbuulon for perlod September - October -
November. - .

Fig. 5. Distribucidn de los grados de intensidad de leés ruidos
- " para el periodo de septiembre - octubre - noviembre.

Puc. 5 Pacnpezexenne N0ACOB aTMOCQEPHHX IOMEX Ha IEepHOZL
CEHTA0p5 '~ OKTHGPL - HOSAODS.
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Fig. 6 (a) Intensité du champ nécessaire pour la radiotéléphonie
en présence des parasites atmospheriques, 3 midi, au
mois de juin pour 1° hemlsphere nord et au mois de de—
cembre pour 1l'hémisphére sud. -~

'(b) Intensite du champ nécessaire pour la radiotélephonle
en présence des parasites atmosphériques, la nuit.

(c¢) Variations théoriques du degré d'intensité des parasites
- atmosphériques en fonction de la latitude. .

Les 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)‘ Ideallzed latitude distribution of atmospheric n01se
grades..

Figures on curves are Mc/s;

Fig. 6 (a) Intensidad de campo requerida para rediotelefonfa en
presencia de ruldo atmosférico; mediodfa de junio en el
hemisferio norte, diciembre en el hemnisferio sur.

(b) Intensidad de campo requerida para radiotelefonfa en
presencla de ruido atmosférioco, noche.

(c) Distribucidén tedrica de los grados de intensidad del
ruido atmosférico en funcion de la latitud

~

Puc. 6. (a) Hanpﬂxennocrs noxd, TpedyeMas AXf PaisMOTEIePOHHH ,
OpH HaJUYuM aTMoc(epHHX noMex, NOoJXJAeH:, UDHD
B CEBEpHOM NOoJymapuy, Aexacéph B NXHOM NOJYLaPUH.
NudpH Ha’xpnanx'odoaaaqamm YacToTy B MII.

(b) HampsxzesHOCTSH moJg, TpebSyeMas AJs paﬂnowexe@onnn,,
npu EaJIUYAu awmoc@epﬂmx TOMEX, HOUBD.

(e¢) Hzeaansmposaxzoe Uacnpeaeaenze HOHCOB ammocmep—
HHX IOMeX IO IZpoTaM.
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.Fige 7. Portees minimm & midi au mois de Juln, zone W, hémi -
S sphére nord, O tache solalreo-

Les chlffres flgurant sur les courbes renresentenu des
Mc/s. : ‘ "

e ——FMU coucﬁe E ¢ = - = -FOT couche F2

Figs 7. Minimm distance range, noon, June, W-zone, northern
hemisphere, sunspot number O.

Figﬁres'on curves are Mc/s.
E-layer MUF - - —‘e F2-layer OWF

‘Fig. 7. Alcance minimo, medlodla, Junlo, zona~W, hemlsferlo
septentrional, actividad solar O. ‘

Las cifras que flguran en las curvas renresentan Mc/s.

FMU. Capa-E o - - —'- FOT capa F2

Prc. /e MUuHEMaIbEAL gaxiHOCTE‘AeﬂCTBKg, NIoJaLEHL, HKHE,
*  8oHa-W , ceBepHOE HmOoJylLapue, YUCJIO COJIHEUHHX
_ngareR O, udpH Ha KpUBHX 00603HAYAWT YacCTOTY
B MIIe ‘ ' ' : -

Caoit~-E MITU Aé - = Cuxoit F2 OPY
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Figo 8,

Fig; 8.

Fig. 8.

Pnce8;

Portées minlmum a2 midi au mois de. JUJn, zone W, hémisphére nord

125 taches solalres.

Les chlffres flgurant sur les courbes representent des MC/So

FMU couche E = - = -~ FOT couche F2

Minimum distance range, noon, June, W»zone, northern hemisphere,
sunspot number 125. :

Figures on curves are Mc/s.

E-layer MUF = = = = F2«layer OWF

Alcance mlnimo, mediodia, junio, zona-W, hemisferio septentr1o—
nal, actividad solar 125.

Las cifras que figuran en las curvas represeﬁﬁan Mc/ s

FMU capa-E = = = = FOT capa F2

MuruManpEasS AalbHEOCTH JelicTBUd, nonxena;’zmns, 3oHa~-W
CeBEepHOE IoJyuapue, YUCJIO COJIHEYHHX narer 125, - Ludpu
Ha KPEBHX 00603HAUART qacwomy B MIT. '

Cao#t-F M - - - - Cxoit F2 OPU.
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Fig. 9. Portées minimum & midi au mois de décembre, zone W, hémi-
sphére sud, O tache solaire. .

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

i MeoucheE = = == FOT coucheFZ .

Fig. 9. Minimum distance range, noon, December, W-zone, southern .
hemisphere » sunspot number O.

Figures on curves are Me/s.

E-layer MUF =~ =~ - = - F2-layer OWF

Fig. 9. Alcance minimo,.mediodfa, diciembre, zona-W, hemisferio
austral, actividad solar O. )

Las cifras que figuran en las cu;jr'va\s representan Mc/s.

FMU capa E | ~ = = = FOT capa F2

Puc.9. MmruMaJgbHas JaJlBHOCTH JAelicTBHSA, HOJJIAEHL JAeKalph,
' BOHa~-W, BXHOE DmoJymaple, UHCJIO COJHEUHHX usrer O.
Indpu Ha KPUBHX 0603HAYANT YACTOTY B MTI. '

Cro#i-E MIIU - - - - Cxoii ®, OPU -
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Fig. 10. Portées minimim & midi au mois de décembre, zone W,
: ' hémisphére sud, 125 taches sola.ires.

Le; chiffres figura.nt sur les courbes._ représentent des
‘Me/s.

FMU couche E - = ~ — FOT couche F2

Fig. 10. Minimm distané_e range, noon, December, W-zone, southern
.. ~hemisphere, sunspot number 125.

Figures on curves are Mc/s.

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

—

Fig. 10. AAlcance minimo, mediod:ta, diclembre, zona—W, hemisferio
_a.ustral ’ actividad solar 125. :

La.s- cifras que figuran en las curvas reprégentan Mc/s.

MUcapa E . == - - FOT capa F2

Puc.10. MuEEMAJIBHaS AZaJBHOCTH JLeiicTBHMA, HNOXLEHB, JAeKabpb, -
- BOHa+=W , DXHOE HOJymapue, YUCIO COJHEYHHX HATECH 125
[udpH Ha chmamc 0603HaYanT tzacTo'ry B MII. '

CXo#-E MU~ =-'- - - Cxok 2 0PY
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Fig. 11. Portées minimm & midi au mois de Juin, zone I, hemi—
« ‘ sphere nord, O ta.che solaire.

Le; chiffres f:.gurant sur les courbes representent des
" Me/s. :

i

MU couche E =~ - -'= - FOT couche F2

Fig. 11. Minimum distance range, noon, June, I-zone, northern
hemisphere, sunspot mumber O. :

Figures on curves are Mc/s.

—___ E-layer MUF » - - = _ F2-layer OWF

Fig. 11. Alcance minimo, mediodia, junio, zona I, hemisferio
septentriona.l, actividad solar O..

Las cifras que figuran en. las curves representa.n Mc/s.

MU capa E -——- 'FOTda.pa.FZ

Puc.11. MEEmMansHas Z2JBHOCTH JZelicTBud, IOJAEHS,
' UDHEB, 30Ha- 1, CeBepHOE NOJYIapHe, YUCJIO

coanevEnx naTerE O. IudpH Ha KPUBHX OGOBHAYANT YACTOTY
B MII. :

Cro#~E- MIIU - - - Caoit"F2 OPY.
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Fig. 12. Portées minimm & midi au mois.de ju:l.n, zone I, hani- '
_ ' sphere nord, 125 taches: sola.ires.

, 137 chiffres flgura.nt sur les courbes représentent des
< Mc S. .

e FMU couche E P FOT couche F2

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

. Figures on curves are Mc/s.

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

Fig. 12. " Alcance minimo, inédiodia., junio, zona I, hemisferio
septentrional, actividad solar 125.

Las cifras que figuran en las curvas representan Me/s. .

"mmzcapaga e - - ,rﬁmraqmgrz

Pnc.12. MEnEMaABHAS .ZlaJIBHOCTB JeltcTBUS, IOJAZEHD,
UDEL, 30Ha - I, ceBepHOe HoOJyliapue, UUCJIO

coarevHHx ngTeH 125. IundpH Ha KPUBHX oéoana-
: qam' qac'ro'ry B MI‘]I. .

CIoH-E MIU — - — — Cxoft F2 OPU
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Fig. 13 . Portees minimm & midi au mois de decanbre, zone I, hémi-
sphére sud, O tache solaire. ‘

Le? chiffyes figm'ant sur les courbes représentent des
Me/s.

MU couche E - = = = FOT couche F2

Fig. 13. Minimum distance range, noon, December, I-zone, southern
hemisphere, sunspot number O. '

Figures on curves are Mc/s. -

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

Fig. 13. Alcance minimo, med:l.odia, dic:!.embre, zona I, hemisferio
austral, actividad solar O.

las cifras que figuran en las curvas representan Me/s.

- FMU capa E --—-"FOTcapaF2

- Puce13. MurmMarrsasf AAJIBHOCTH AeliCTBHSI, HNOJIAEED,

- Aexalpb, 80HA - I, DRHOE NOJYWAPHE,UHCJIO
COJHEYHHX NO9TeH O. Ondpu HA KpKBI:IX 0603Ha~
4apT qacTOTy B MII.

Cro#t=E MY -~ - - Cxoii F2 OPU
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Fig. 1l4. . Portées mlm.mmn a4 midi au mois de decembre, zone I,
~ hémisphére sud, 125 taches solaires.

Les ch:.ffres figurant sur les courbes representent
des Mc/ S, v

. FMU couche E - - - - FOT couche F2

Fig. 1. Minimum distance range, noon, December, I-zone, s southern
: hemlsphere » sunspot number 125.

Figures on curves are Mc/s.

~ E-layer MUF - - = = F2-layer OWF

Fig. 14. ‘Alcance mfnimo , mediodfa, diciembre, zona I, hemlsferio
: ' austral, actividad solar 125.

.Las cifras que flguran en las curvas representan Mc/ s.

MU capa EE = - - - - FOT capa F2

Puc. 140 MUEZHATBHAS ZaXbHOCTE ZEHCTBUSL, IOJIAEHB, g
. rmexabps, 30Ha -1, HxHOe IOJymapue, YHUCIO

coJHEeYHHX maTeH 125, Ilnmpu Ha Icpmam odosnatzam'
JacTOTy B MTI.

' Cno#i-E MIU - - - -Caxoit F2 OPU,
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Hg. 15.

Fig. 15.

A‘PKCQ150

Portées minimum, 3 nidi au mois de juin, zone E, hémi-
sphere nord, 0 tache solaire.

Les chiffres figurant sur les courbes representent des

Mc/s.

MU couche E - - - - - FOT couche F2

Minimum distance range, noon, June, ' E-zone, 'y northern
hemisPhere, .sunspot number O. , -

. Flgures on curves are Mc/s.

E-layer MUF - -4-—-_- F2- layer OWF

Alcance m.nimo, mediodia, Junio, zona—E, Hemisferio
septentrional, actividad solar O.

Las cifras que figuran en las curvas representan Mc/s. '

_FT"IUcapa'.E“l':_“ - = - = 'FOT capa F2

MuRuMaarHAS AaJBHOCTH JeilcTBuUdA, NOILEHD,
HOHB, 30Ha-E, CEeBEPHOE IIOJymapHe, YUCIO
coqHeunux ngrer O. QuépH HA KPUBHX odoaHa—
YanT YacTOTy B MIle

Cioii-E MIIY - - -~ CJgoit FR OPU.
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Fié. 16, Portées minimum a midi au mois de juin, ‘zone E, hémi~
' sphere nord, 125 taches solaires.

Le? chiffres figurant sur les courbes representent des
Me Se

FMﬁ couche E f;-'- - FOT couche F27

Fig. 16. Minimm distance range, noon, June, E-zone, northern
" hemisphere,- sunspot number 125.

Figures on curves are Mc/s,»

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

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

3

- FMU capa E - - - - FOT capa F2

PH00160 MKEHM&JBH&Q AaJBHOCTH Aeﬁchnﬂ, IOXZEHS ,
UOHE, 30Ha-E, CeBepHOEe moJymapue, YUCJIO
COJHEUHHNX NSTeHE 125. IudpH Ha KPUBHX

- oéoanaqamw qaCTOTy B MI'H.

~

CaoH~E MIU = = - = Cxoft F2 0Py
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Fig. 17.

\

Fig. 17.

Fig. 17.

PKCo 1 7o

Portées minimum & midi au mois de décembre,“zone E,
hémisphére sud, fO tache ‘solaire.

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

N

. ——————— MU couche E = = = - FOT couche F2.

Minimun distance range, noon, December, E—zone, southern
hemisphere, sunspot number O.

Figures on curves are Me/s.

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

Alcance minimo, mediodia, diciembre, zona-E, hemisferio

" austral, actividad solar O.

Las cifras que figuran en las curvas représent.an' Me/s.

 FMU capa E S ===~ FOT capa F2

MurniarsEas Z8IBHOCTE ZelicTBus, HOJAEHB,
Zexalps, 30Ha —-E, HXHOE NOJymapue, dIUCJIO
CcoJHeuBHX IarTeH Q. Hmnpn: Ha KPUBHX oéoaﬂaqam'

© 4acToTy B MIH.

)

Caoit~E an --- c.mﬁ F2 OPY. .
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Fig. 18. Portées minimum 3 midi au mois de décembre, zone E,
- hémisphére sud, 125 taches solaires.

Les chiffres figurant sur les cou.rbes representent
des Mc/ S.

MU couche E "= = = = FOT couche F2

Fig. 18. Minimum distance range, noon, December, E-zone, southern
hemisphere, sunspot number 125.

Figures' on curves are Mc/s.

E-layer MUF =~ = - - = F2-layer OWF

Fig. 18. Alcance m:z‘.nlmo , mediocdia, d:.ciembre 3 zona-E, hemisferio
~ austral, actividad solar 125.

las cifras que figuran en las curvas representa.n Mc/s.

FMU capa E ~ = - = FOT capa F2

Puc,18. MmrumansrEas AZaJBHOCT® JAelCTBES, HOJLEHB,
Aexalps, 30Ha-E , DXHOE NOJymapue, UUCIO
conrHevyRHX naTeH O. IudpH Ha KPUBHX O06O3HaA-
JapT YacTOTy B MIN.

Caoit-E MIIY - - -Cxoit F2 OPY
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" Fig. 19.

F‘ig' 190

Fig. 19.

Puce19.

Portées minimum (FMU F2), zone W, heure locale 20.00 au
point milieu du trajet,ractivité solaire minimum. '

‘Les chiffres figu;ant sur les courbes représentent des

Mc/s,

décembre: - = = = juin .

Minimuh distance range (F2 MUF), W-zone, 2000 local time
at the midpoint of the path, sunspot number O.

Figures on curves are Mc/s.

December - = = = June

Alcance minimo (FMU F2), zona-W, 2000 hora local en el
punto medio del trayecto, actividad solar O.

los ntmeros en las curvas indicen la frecuencia en Mc/s:

diciembre = - - - - . junlo

MunnMaapHad JZaJbHOCT® JZeitcTBusa (MIUF2 ),
soHa W, 20y,00M, MECTHEOrO BpPEMEHH B cpelHei
TOYKE JUHUU CBA3U, UYUCJIO COJHEUHHX nsarerH O.
Indpu Ha KpUBHX OGO3EHAYANT YaCTOTY B MII.

. lexadpr - - - - - - - upEB
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Fig. 20. Portées minimum (FMU F2), zone W, heure locale 00.00
~ au point milieu du trajet, activité solaire minimtm.

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

décembre -_—— juin

Fig. 20. Minimm distance range (F2MUF), w;zone, 0000 local time
at the mldpoint of the path, sunspot nnmber 0.

Figures on curves are Mc/s.

December - = == June

 Fig. 20. Alcance minimo (FMU F2), zona W, 0000 hora local en el
S punto medio del trayecto,'actividad solar O.

Los mimeros en las curvas indican la frecuencia en Mc/s.

!

1ﬁ£iaﬂme" - === junio

Prnc. 20. MunmMaibHAS JalbHOCTH JAeiersus (MU F2 ),
‘ sogaW , 00v,00mM. MeCTHOTO BpeMeHY B cpelHelt
TOYKE JUHUM CBSB3U, UHCJIO COJHEUYHHX HSITeHE O.

Iudpe Ha KPUBHX O603HaUYADT YACTOTY B MII.

Aexa6pp = - - - - IDED
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Fig, 21,  Portées minimm (FMU F2), zone W, heure locale 04.00 au
point-milieu du tra;et, actlv:.te solaire minimm.

,Le; chiffres figurant sur 1es courbes representent des
. Mc/se

~——o——eedécembre " = === juin

Fige 21, Minimum distance range (F2 MUF), W-zone, 0400 local time
at the midpoint of the path, sunspot number O.

Figures on curves are Mc/s.

December = . = === June

Fig. 21. Alcance minimo (FMU F2), zona-W, 0400 hora local en el
. punto medio del trayecto, actividad solar O. '

Los nimeros en las curvas indican la frecuencia. en Mc/ S.

diciemtre - - = = = junio

Puce 21, MuEEMaTBHAS Z8JIEHOCTS Aeﬁcwanz (Mmy F2 ), aona-W,
OL.OOM. MecTHOIO BpEMEeHHN B cpeJjHell Toyke JIMHUL
CBA3H, YUCJIO COJHEYHHNX naTeRE O, I[uQpH Ha KpU-
BHX odoaﬂaqam' qac'ro'ry B MI‘II. : o

Aexacéps - = = = - UBED
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e

Fig. 22, Portees minimum (FMU F2), zone I, ‘heure locale 20.00 au point

milieu du trajet, activité solaire minlmum. ,

} Les chiffres flgurant sur les courbes representent'des Mc/s. -

décembre . = = = = juin

Fige 22, Minimm 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

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

Los mimeros en las curvas indicanjla frecuencia en Mc/ s

diciembre - = = = junlo

Puc.22, MumuMAJbHas AaibHOCTH Zedicrsus (MIY F2), soma-I,

20y, "O0Ms MECTHOTO. BPEMEHU B CpejJHell TOouKe JAWHUU

CBSI3HM, YMCJIO COJHeUHNX nareH O, [udpH Ha KPUBHX
‘0603HaYanT YacTOTY B MII. -

Lexaopp | = = = - IDHB
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Fig. 23. Portées minimm (FMU F2), zone I, heure loecale 00.00
"au point milieu du trajet, activité solaire minimm.

Le; chiffres figurant éufwles courbes représentent des
Mc Se o .

décembre © e === juin’

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

‘Figures on curves are Mc/s.

December , - = = = June

'Fig..23. Alcance minimo (FMU F2), zona-I, 0000 hora local en
el punto medio del trayecto, actividad solar O.

Los nimeros en las curvas indican la frecuencia en

) MC/S- ~

_ "diciembre - <= = junio .

Puc.23. MunmvarxrHas AalbHOCTE JeieTsua (MIU FR ),
- soga I , OOu,00M, MECTHOI'O BpPEMEHEN B cpelHell
TOYKe JUHHH CBIBK, YMCJIO COJHEUYHHX HOATEH O.
-OudpH Ha KPUBHX 0603HAYaLT YaCTOTY B MII.

———— Jllexabpp — = = - — - UDHB .
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Fige R4 Portées minimum (FMU F2), zone I, heure locale 0400
au point milieu du trajet, activité solaire minimum.

Le7.chiffres figurant sur les courbes représentent des -
Me/se - ' Co B

 décembre . = = = = juin

Fige 24. Minimum distance range (F2 MUF), I-zone, 0400 local
i time at the midpoint of the path, sunspot number 0.

. Figures on curves are Mc/s.

December - = = = June
.f ) .

Fig. 24. Alcance minimo (FMU F2), zona-I, OLOthora Iocalvén
. el punto medio del trayecto, actividad solar O.

Lo7 nimeros en las curvas indican la frecuencia en
Mc Se

diciembre - = = = junio

Puc.24. MummEuMaJpHas ZalbrocTs JeiicTsus (MIU F2 ), soma=-1,
OLv, OOM, MECTHOTO BpEMEHH B cpeiHell TOUKE JWHME
- CBSIBM, YKCJIO coxBevuHux ngaTeR O. [udpH Ha KPUBHX
0603HavYanT HYacTOTy B MII, o

AeKalps . - = = = JUPHD
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Figo 25 °

Figo 25.

Fig ° 25 °

Puc, 25.

Portées minimum (FMU F2), zone E, heure locale 20.00 au
point milieu du trajet, activité solaire minimum,

Lé;fchiffres figurant sur les courbes représentent des
Me/s. ’ ' ' '

dédembre ©+ = = == juin

‘Minimum distance range (F2 MUF), Eonne, 2000 local time

at the midpoint of the path, sunspot number O.

‘Figures on curves are Mc/s.

December T- f - = June

Alcance mfnimo (FMU F2),.zona-E,,2006 hora local en el
punto medio del trayecto, actividad solar O.

Los nimeros en las curvas indican la frecuencia en Mec/s.

diciembre A - = = = junio ' -

MupnMansEas ZalbEOCTH JAeficTsusa (MIU F2 ), soma-E,

20y, OOM, MeECTHOTI'O BpPEMEeHHM B CcpejHell TOYKe JUHUK

CBSBY, YHUCJIO COJXHEUYEHRX nare® O. [upH Ha KPUBHX
0603HaYaNT YacTOTY B MII. ‘ )

Zexaops = = = = OPHb
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Fig. 26. Portées minimm (RMU-F2), zore E, heure locale 00.00
: . au point milieu du trajet, activité solaire minimm.

137 chiffres figurant sur les courbes reprééentent des
Me/s. o

décembre = === Jjuin

Fig. 26. Minimum distance range (F2 MUF), E-zone, 0000 local
time at the midpoint of the path, sunspot nmumber O.

Figures on curves aré Mc/s.

December - === June

Fig.- 26. Alcance mfnimo.(FMU F2),.zona—E, 0000 hora local en
el punto medio del trayecto, actividad solar O.

Los mimeros en las curvas indican la frecuencia en

Me/s. :

~diciembre - - - - junio

Puc.26. MunumMalrmasd ZaxpHocTh JAeiicTaus (MIU F2),
: 3oxna~-E,004y, O0M. MECTHOIO BPEMEHM B CpejHe#
TOYKE JWHENN CBIBM, YKUCIO COJHEUHHX IATeH O.
OudpH Ha KPUBHX O0603HAYART YACTOTY B MII.

———JleXalpp =— = = = = = JOH
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Fig; 7. Portées minimm (FMU F2), zone E, heure locale 04.00
" au point milieu du trajet, activité solaire. minimum

il

‘ Lej chiffres figurant sur - les courbes representent des
- Mc/s.

”

décembre © _ - - = -~ juin

Fig.‘27. ‘Minimum distance range (F2 MUF); E-zone, 0400 local |
_ , time at the midpoint of the path, sunspot mmber O.

Figures on curves are Mc/s.

December - - == June

Fig. 27. Aleance méximo (FMU F2), zona-E, 0400 hora local en
el punto medio del trayecto, actividad solar 0.

07 nimeros en las curvas indican la frecuencia en
Me/s.

‘ ——-———- di_c}.émbre -— - - junio

Pnc.27. ManMaasnaz A8ABHOCTS Aeﬁcmsnz (MHQFZ )
soEa -E, OLy,00M. MeCTHOrO BpPEeMEHH B CpeX~
Heil TOUKE JUHUN CBABH, YHCJIO COJHEUHHX Hf=-

Tex O. Iudpr HEa KpumBEX 0603EaATANT qacrowy
B MII,.
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Fig. 28. Portées maximum & midi pour la radiotéléphonie, limitde par

Figo 280

Fig. 28.

Puco

28,

les parasites atmosphériques & la station terrestre, avec une
puissance de créte de 200 watts rayonnée par 1'aéronef, ou
limitée par le niveau des parasites d'origine locale a bord de
1taéronef (intensité du champ nécessaire: 20 pv/m), avec une
puissance de créte de 4 kW rayonnée par la station terrestre.
Juin dans 1'hémisphére nord, décembre dans 1'hémisphdre sud,
équinoxe entre 10° N et 10° S, activité solaire O, Portée
conditionnée par des FMU suffisamment hautes,

Les chiffres figurant sur les courbes représentent des Me/s.

-parasites atmosphériques - - - = parasites d'origine
locale,

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 pv/m required field intensity) with 4 kW peak power radiated
by the ground station., June in the northern hemisphere, December
in the southern hemisphere, equinox between 10° N and 10° S,
Sunspot number O, Subject to sufficiently high MUF,.

Figures on curves are Mc/s.

Atmospheric noise -~ = = = Aircraft noise.

Alcance mdximo para radiotelefonia, al mediodia, limitado por
el ruido atmosférico en la estacidn de tierra, con una poten-
cia mdxima de 200 vatios irradiada por la aeronave, o por el
ruido de la aeronave (intensidad de campo requerida 20 pv/m)
con una potencia mdxime de 4 kilovatios irradiada por la es-
tacién de tierra. Junio en el hemisferio septentrional, diciem
bre en el hemisferio austral, equinoccio entre 10° Ny 10° S.
Actividad solar O. Sujeto a una FMU suficientemente elevada.

Los nimeros de las curvas indican la frecuencia en Me/s.

Ruido atmosférico - = = = Ruido de la aeronave

MaxcumagpEas JalbHOCTH JeitcTBuSA HOp¥ paiuoTeredoHHU

B INOJZEHb, OTpaHuyvyeHHad AJS HaseMHO# cTaHnuM aTMoC—
depEEME NOMeXaMy IpH NUKOBOH MONMHOCTH UBJIYUYCHHS ca-
Moxera B 200 BaTT HJIW CaMOJETHHMU HoMexamu (mpu Tpe-
6yeMoil HAIDPAXEEHOCTH NOJfS B 20 MKB/M) IDH IUKOBOM
MONHOCTY K3JYYeHNS HaseMHo#l cTaummy B 4 ®BT. HOHB

B CeBEepHOM NOoJymapuy, JAexaéph B DXEOM NOJIYMApPHU,

- paBBROJeHCTBYE MexZy 100 ceBepHOll M 1000XHOY mMMPOTH.

Uucao coJHeyHHX nsaTeH O. Illpu ycaoBuE ZOCTaTOYEO
BHCoKo# MIIU. IIudpH Ha KPHBHX OCO3HAYANT YaCTOTY B MIK.

Arvocdeprne momexm - - - [[oMexm Ha camoJeTe
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Fig. 29.

Figo 29.

‘Fig. 29.

| Puc. 29

Portées maximm & midi pour la radiotéléphonie, limitée par
les parasites atmosphériques & la station terrestre, avec une
puissance de créte de 200 watts, rayonnée par l'aéronef, ou
limitée par le niveau des parasites d'origine locale & bord

‘de 1'adronef (intensité du champ nécessaire: 20 ;nnﬁn) avec une

puissance de créte de 4 kW, rayonnée par la station terrestre.
Juin dans 1'hémisphére nord, décembre dans l'hémisphére sudo

‘dquinoxe entre 10° N. et 10° S, Activité solaire 125, Portée

conditionnée par des FMU suffisamment hautes,

Les chiffres figﬁrant sur;lés courbes représenﬁeni de§~Mq7s»

parasites atmosphériques - - - - parasites d'origine
' : ' } locale

N : :
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 pv/m required field intensity) with 4 kW peak power radiated

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.

v——-—-—ﬂAtmospheric noise - = = = Aircraft noise

Alcance mdximo para radiotelefonia, al mediodia, limitado
por el ruido atmosférico en la estacidén de tierra con una -
potencia mdxima de 200 vatios irradiada por la aeronave,o
por el ruido de la aeronave (siendo la intensidad de cam-
po requerida de 20 uv/m) con una potencia mdxima de 4 ki-
lovatios irradiada por la estacién 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 mimeros de las curvas.indican la frecuencia en Mc/s. -

Ruido atmosférico - = - - Ruido de la aeronave.

MaxcumMaapEas AaJIBHOCTE JAeiCTBUS NP paZHOTEISPOHUN,
B IOJZACHB, OTpAEUUYCHHAS AJI HA3EMHON CTAHIUU aTMOC=

‘PepHHMU IOMEeXaM¥ IpY NFKOBO# MONHOCTHM HM3JIYyYEeHuS ca-

MoJzeTa B 200 BaTT HJM CAMOJETHHMM Iomexamu (Ipm Tpe-
6yeMo#t HalpgXeHHOCTH mNoxs B 20 MKB/M) HpHu IHKOBOH
MOLHOCTHK HUBJYYEHUS HaseMHOM craHuuu B 4 kBT. HOHD

B CEBEpHOM IoJyluapul, ZAexadépPds B DXHOM IOJYEIApHH,
paBHOJZeHCTBUE MexJy 100 cesepHO# um 10° IXHO# WUPOTH.
Jucao COJHEYHHX nATeH 125. [Ipu yCcaoBMH JAOCTATOYHO BH~-
coroit MIIY. Imdph Ha KPUBHX OCO3HAYAWT YacTOTY B MTl.

ATMocdepHHE IoMexu - - - IloMexy Ha caMoJere’
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‘Fig. 30.

Fig: 30

Fig. 30.

Puc, 30,.

Portées maximum des communications radiotéléphoniques

air-sol pendant la nuit, en présence de parasites atmosphé-
riques, avec une puissance de créte de 200 watts, rayonnée

par 1l'aéronef. Portée conditionnée par des FMU suffisammant
hautes. Les valeurs de la puissance de créte de la station

" terrestre, & dr01te de la figure, indiquent les portées cor-

respondantes en présence uniquement de parasites d'origine
locale & bord de l'aéronef. ,

" Les chiffres figurant sur lés courbes représehtent des Mc/s.

Maximum distance range for radiotelephcne 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'rlght indicate corresponding ground-air

ranges in the presence of local alrcraft noise only.

Figures on curves are Mc/s

Alcance mdximo para comunicacion de aire a tierra por radio-
telefonfa durante la noche, en presencia de ruido atmosférico
basado en una potencia méxima de 200 vatios, irradiada por la.
aeronave. Sujeto a una FMU suficientemente elevada. Los valo-
res de la potencia médxima de la estacidn de tierra que figu-

‘ren a la derecha indican los alcances correspondientes de
- tierra a aire en presencla del ruido local de la aeronave,

solamente.

Los nimeros en las curvas indican la frecuencla en Mc/s.

MaxcumMasrHad ZalbHOCTE ACUCTBUA AXd DAAUOTEIEePOHHOM
csasu, “camoser-semasg", HOUBD, OCymecTBISeMas caMo=-

JleToM, M3JIYYanmuM OHKOBYD MONHOCTE B 200 BaTT, IpH

HaJUYuy aTMOCOEPHHX HOMEeX, IOpU YCJIOBUU JLOCTaTOYHO
BHCOKO# MIIU, 3HavyeHUS NUKOBO# MONMHOCTY HAaBeMHO
cramnnmu (cmpasa) o6oszauaeT COOTBETCTBEHHYD LaJbHOCTH
ZelcTBug cpgsu ''semag-camoser'", UpH HAJIUYKUE TOJBKO
MECTHHX NOMEX Ha caMmoJeTe. UudpH Ha KPHBHX 0603Ea- .
YapT vacToTy B MTIU,. - ' :



800 w

4000 @

3000 |-

Jvoow

e, km

Distanc
PACCTOﬂHME B KM,

2000

-

200 W

1000 -

" Latitude
WUPOTA

'Fig.30  Pnc. 30 :



Fig. 31. Portées maximum des communications radiotéléphoniques
air-sol en présence de parasites atmosphériques, avec une
puissance de créte de 200 watts, rayonnée par 1'aéronef.
Portée conditionnée par des FMU suffissmment hautes. Heure
locale & la station terrestre 20,00, Les chiffres sur les
courbes indiquent le degré des parasites & la station ter-
restre (pour les stations au nord de 30° N et au sud de
30° S avec un degré de parasites 3 ou moins, en hiver seulement).
Les valeurs de la puissance de créte rayonnée par la station
terrestre, dans le haut de la figure, indiquent les portées
correspondantes en présence uniquement de parasites d'origine
‘locale & bord de l'aéronef. :

Fig. 31, Maximum distance range for radiotelephone air-ground communi- «
cation in the presence of atmospheric noise, based on 200 watts
pesk power radiated by the aircraft. Subjeet 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 correspondlng ground-air ranges in the presence of local
aircraft noise only. :

.Fig. 31. Alcance mdximo para comunicacidén de aire a tierra por radio-
telefonia en presencia de ruido atmosférico, basado en una
potencia méxima de 200 vatios irradiada por la aeronave. Su-
jeto a una FMU suficientemente elevada. 2000 hora local en

- 1a estacidén de tierra. Los numeros en las curvas indican el

- grado de ruido en la estacidén 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 estacidn de tierra
que figuran en la parte superior, indican los alcances co-
rrespondientes Ge tierra a aire en presencia de ruldo local
de la aeronave solamente.

Pnc. 31. MaxcuMmanrrasg A8JbHOCTH JAeHCTBUS AJI paxnorexe@onnoﬁ
csasu "camoxer-szeMaq'", ocymecTBasgeMas caMOJETOM, H3-
JyYapL¥M INKOBYH MOmHOCTH B 200 BaTT, IpH HAJIUYKM aT-
MOCHEepHHX IOMEeX, NpU YCJIOBHY JOCTATOYHO BHCOKO# MIIY.
204.00M, MECTHOTO BpPEMEHU H&a HaseMHO# cTaEnuu. [uGpH
‘Ha KpHBHX O0GO3HAYANT NO4C IOMEX Ha HaseMHOH CTaHIUK
(suMo#t ToxpKO AXS cTamEnuit ceBepHee 30° cepepHO#i W DE-~
Hee 30° pxEO! mMUPOTH, B IOACE IOMEX 3 UJHU MeHee)
JHaYeHU s NUKOBOU MOMHOCTH HaseMHO cTamuuy yxKasaHHHE

~ Ha BEPXY 0603HaAYalT COOTBETCTBEHHY® AaJbHOCTH JAeicTBHA
cBa3u "semag-camoier', npn HaJuIu® Ha CaMoJeTe TOJLKO
MECTHHX IIOMEX.



« . | : - }vatts
226 [r—r———— “ﬁ' a T Il — |i ! ’;’_‘____l‘,_l-——
15.0 ) —f B
110.0 - / | ' " : : :
g« ‘ , R _
B : / ey

~ Distance, km.
PACCTOSHUE 8 KM._

Fig. 3]

Puc. 31



Figs 32, Portées maximum des communications radiotéléphoniques
: alr-sol, en presence de parasites atmOSpherlques, avec
une puissance de créte de 200 watts, rayonnde par 1'aé-
. ronef, Portee conditionnée par des FMU suffisamment hautes.-
Heure locale & la station au sol 00.00, Les chlffres sur
les courbes indiquent le degré des parasites a la station
terrestre (pour les stations au nord de 30° N et au sud de
30° S avec un degré de paras1tes de 3 ou moins, -en hlver seu-
lement). Les valeurs de la’ puissance de créte rayonnée par
la station terrestre, dans le haut de la figure indiquent les:
portées correspondantes en presence uniquement de parasites
~d'origine locale & bord de l'aéronef,

© Pige 32. Maximum distance range for radiotelephone alr-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 mdximo para comunicacidn de aire a tierra por radio-
telefonia en. presencia de ruido atmosférico, basado en una
potencia mdaxima de 200 vatios irradiada por la aeronave.
Sujeto a una FMU suficientemente elevada. 0000 hora local
en la estacidén de tierra. Los nimeros en las curvas indican -
el grado de ruido en la estacién 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 mdxima irradiada de la estacidn de
tierra situados en la parte superior, indican los alcances
de tierra a aire correspondientes; en presencia de ruldo‘
local de la aeronave, solamente. :

" Puc. 32.MaxcuMaibHasg AAJBHOCTE Je#cTBUSE AJA DPaiNOTEIePOHHONR -
cBasu "caMmoaer-zeMxas'!, ocymecTsasemMas camMoJeTOM, U3-
JAYIaRMUM IHEOBYH MOLHOCTH B 200 BaTT, NpuU HaJMYUKM aT-
MOCHEepHHX IOMEX, IOPM YCJIOBHUK JOCTATOYHO BHCOKOH# MIIY.
'00u, OOM, MeCTHOI'O BpPEMEHN Ha HaBeMHON cTaHIOUW. [[nQpH
HA KPUBHX 0003HaAYalT B30HYy NOMEeX Ha Ha3eMHOI CcTaHIuM _
(suMoO#t TONBKO AJS cTaHNu#t cesepHee 30° ceBepHOR u HXHEe .
300 prHO¥ MUPOTH B HOfACE IOMEX 3 HJIU MeHee). 3HaYEHUS
IVKOBO} MOKHOCTH Ha3EMHO# CTAaHONM YyKas3aHHHE HaBEPXY -
0603HaAYaT COOTBETCTBEHHY® JAaJIbHOCTE JAEHCTBUS CBSI3U -
"semag-camoaer!, npn HaJn4uy Ha CamMoJeTe TOJBKO Mecwnnx'
noMeX. :
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Figo 33’0

Figo 33.

Fig. 33.

Prc.

33,

Portées maximum des communicetions radiotéléphoniques

air-sol en présence de parasites atmosphériques, avec une
. » 1 ’

puissance de créte de 200 watts, rayonnée par l'aéronef,

"Portée conditionnée par des FMU suffisamment hautes. . Heure

locale & la station du sol: 04.00 Les chiffres sur les
courbes indiquent le degré des parasites & ld station ter-
restre (en hivér seulement, pour des stations au nord de 30° N .
et au sud de 30° S avec un degré de para31tes de 3 ou moins).
Les valeurs de la pulssance de créte rayonnée par la station
terrestre, dans le haut de la figure indiquent les portées
correspondantes en presence unlauement de para31tes d'origine
locale & bord de 1l'aéronef,

Maximum distance range for radiotelephone aireground comru-
nication in the presence of atmospheric noise, based on 200
watts peak power radiated by the aircraft. OSubject to suffi-.
ciently high MUF, 0400 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.

Alcance mdximo para comunicacidén de aire a tierra por radio-
telefonia en presencia de ruido atmosférico, basado en una
potencia mdxima de 200 vatios irradiada por la aeronave.

Suweto a una FMU suficientemente elevada. 0400 hora local

fen la estacidén de tierra, Los mimeros en las curvas indican

el grado de ruido en la estacidn 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 mdxima irradiada de la estacién 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. '

MakcuMaJpHag ASJBHOCTH JelcTBUS AXA paZuoreredoHHON
cBa3u "camoxer-~3eMasg', ocymecTBJasieMas CaMOJETOM, U3-
Jy9apmuM NHKOBY MOomHOCTS B 200 BaTT, IpM HaAJIUYUU ar-
MOCOEepHHX IOMEeX, HDPY YCIOBMY JOCTaTOYHO BHCOKOH MIU,
O4u, OOM. MecTHOTO BpEMEHM Ha Ha3eMHOM cTasnuu., [udpH
Ha KpUBHX OOO3HAYaKT Iodc IIOMEeX Ha Hal3eMHo# cTarunuu
(suMo#t ToaBKO AJS CTaHIM ceBepHee 30° ceBepHO# MUPOTH
u pxHee 30° DXHOI mWPOTH, B NOScCEe IOMEX 3 HJIU MEHEE).
SHavyeHus NUKOBOJi MOMHEOCTH Ha3E€MHOH cTaHnuu yKasaHHHE
HaBepxXy o0603HayalT COOTBETCTBEHHYD JaJBHOCTH JelCTBHUSA
"semag-camoser" npu HaJIWYUK Ha CaMOJETE TOJBKO MECTHHX
IOMEX, '
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Fige 34

Fig'o 34

| Fige 34.

Puc. 3L,

Portées maximum % midi en radiotélégraphie (manuelle), limi-
tée par les parasites atmosphériques & la station terrestre,
avec une puissance de créte de 50 watts rayonnée par 1'aéro-
nef; ou limitée par les parasites d'origine locale & bord de
1'aéronef (intensité du champ nécessaire : 5 mv/m) avec une
puissance de créte de 1 kW rayonnée par la station terrestre,
Juin pour 1'hémisphére nord, décembre pour l'hémisphére sud,
équinoxe entre 10°N et 10°S, Activité solaire 0. Portée
conditionnée par des FMU suffisamment hautes. Les chiffres
figurant sur les courbes représentent des Mc/s.

——— parasites atmosphériques - - - - parasites d'origine
locale,

Maximm 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 mv/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 O, Subject to sufficient-
ly high MUF, Figures on curves are Mc/s.

_— Atmospheric noise - = = = Ajrcraft noise.

Alcance mdximo para radiotelegraffa (manual) a mediodfa, limi-
tado por el ruido atmosférico en la estacién de tierra con
una potencia méxima de 50 vatios irradiada‘por la aeronave,

o por el ruido de la aercnave, (siendo la intensidad de campo
requerida de 5;uw/m) con une potenciz méxima de 1 kilovatio,
irradiada por la estacidén de tierra. Junio en el hemisferio
.septentrional, diciembre en el hemisferio austral, equinoccio
entre’ los 10°N y los 10°S. Actividad solar O. Sujeto a una

" FMU suficientemente elevada. Los numeros en las curvas indi-

can la frecuencia en Mc/s.

Ruido atmosférico ~ = = = Ruido de la aeronave.

MaxcumaixsEag JAQIBHOCTD JeicTBus AJAd paimoTeterpadun
(py4anoit), B moXZeHs, OTpaHMUYEHHAS Ha HA3eMHOA CTAaHIUU
aTMOCOEePHHMHY IOMEXaMZ IpH IUKOBOY MomuEocT B 50 BaTT,
3 IyYaeMoil CaMOJIETOM, WJIU IoMexaMu Ha camoJteTe (Ipnu
TpeSyeMoit HaUpAXeEHOCTH IOJS B 5 MKB/M) IIpH HUKOBOH

‘MomHOoCTZ B 1 KB, uM3JayyaeMoli HaseMHO# cTaruzeil. HoED

B CEBEpHOM IOJymapn¥, ZLexkalphs B DXHOM OOJYIADPNH, DaBHO=-
deHcrsue MexAy 100 cesepHO#l u 100 mxHOI mUPOTH. YuCJIO

COJHEUHHX IaTeR O, Upm YCIOBUE JOCTA&TOYHO BHCOKOH MIU.

Iuipx Ha KPUBHX OGO3HAYaAWT MII,.

ATMocdepENEe IOMEXH® - - - - JloMexu Ha caMoJgere
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Fige 35. - Portées maximum & midi en radlotelegraphie (manuelle), limitée
par les parasites atmosphériques a la station terrestre avec
une puissance de créte de 50 watts rayonnee par l'aéronef; ou
limitée par les parasites d'origine locale & bord de 1'aéronef
(1ntensite du champ necessaire t 5 pv/m) avec une puissance de
créte de 1 kW rayonnée par la station terrestre. Juin pour
l'hemisphere nord, décembre pour 1'hémisphére sud, équinoxe
entre 10N et 10°S,- Activité solaire 125. Portée condition-
née par des FMU suffisamment hautes. Les chiffres figurant
sur les courbes représentent des Mc/s. :

parasites atmosphériques -—— - para31tes

Fig. 35. Maximum distance range for radiotelegraph (manual) at ndon as

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

Atmospheric noise = = - - Aircraft noise.

Fige 35. Alcance méximo para radiotelegrafia (manual) a mediodfia, limi-
tado por ruido atmosférico en la estacién 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 reque-
rida de 5 nv/m) con una potencia méxime de 1 kilovatio irra-
diada por la estacidn de tierra. Junio en el hemisferio sep- -
tentrional, diciembre en el hemisferio austral, ‘equinoceio
entre los 10°N y los 10°S, Actividad solar 125. Sujeto a
una TMU suficientemente elevada, Los nimeros en las curvas
indican la frecuencia en Mc/s. -

,Ruido’atmogféfico -—- Ruido‘de la aeronave.

PH00350 MaxcuMaanrHas ZaJBHOCTH AeﬁCTBnﬂ ZJs pajuoTenerpaduu
(pyqnoﬁ) B I0JXEHb, OTpaBUYEHHAS Ha HA3eMHEO# CcTaHnuu
aTMOCPEepHIMHE IOMeXaMHu NIpH IuKoBolt momuHocT: B 50 BarT,

" MBJyYaeMoil caMOoJIeTOM mAK IoMexaMu Ha camoxeTe (IpH
TpebyeMoll HAUPIKEHHOCTM IOJA. B-5 MKB/M) Ipu IUKOBOML
MOWHOCTY B 1 KB MBJIyuYaeMoll HaseMHON cramnuei. HoHD
B CEBEPHOM IOoIyuapu#d, XAexalpdr B NXHOM IOJyLapUUe. ‘
Pasrosencrsue Mexzy 100 ceBepHO# m 100 NxHO! MUDOTH,
Yucao coJHeuHHX . IsTeH 125, Ilpm ycJoBuum ZOCTATOYHO
- BHCoxo# MIU,  IudpH Ha KPUBHX O0CO3HAYANT MII.

ATMocepHHE HmOMexXH - - - = lloMexu Ha camoJjaere

~ d'origine locale.. :

“
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Fig. 36. Portées maximum en radiotélégraphie (manuelle) des communica-
tions air-sol pendant la nuit en presence de parasites atmo-
sphermues avec une pmssance de créte de 50 watts, rayonnée
par 1'aéronef. Portée conditionnée par des FMU suffisamnent
bautes. La portée sol-air pour une intensité de champ né-

- cessaire de 5 nv/m est supérieure 2 4000 km pour une puissance
de 50 watts ou davantage, rayonnée par la station terrestre. -
Les chiffres figurant sur les courbes representent des Mc/s.

- Fig. 36. ‘Ma}mmum distance range for radlotelegraph (manual) air—ground
communication at night in the presence of atmospheric noise,
based on 50 watts peak power radiated by the aircraft. Subject
Yo sufficiently high MUF. Ground-air range for 5 ).tv/m required
field intensity is greater than 4000 km for 50 watts or more
peak power radia'bed by the ground station. Figures on curves

 are Mc/s. ,

Fig. 36. AJ.cance méximo para comnmcacidn de aire a tierra por radio-
telegrafia (manual), por la noche, en presencia de ruido
atmosférico, con base en una potencia mdxima de 50 vatios,

_ irradiada por la aeronave. Sujeto a wna MU suficientemente
.elevada. El alcance de tierra a aire para la intensidad de
campo requerida de 5 pv/m es superior a 4000 km. para una
potencia mdxima, irradiada por la estacién de tierra de
50 vatios o mas. Los mimeros ‘en las curvas indican la fre-

cuencia en Mc/s.

i

Pucs 36, MaxcumasbHas AaibHOCTH JefCTBUS Axd pazunoTexerpadrol
(pyunoit) cBasu "camorer-seMas", HOWUBD, OCymECTBJIAEeMas
caMoJeTOM, U3JyYanmuM OINKOBYK MOmMHOCTE B 50 BaTT, IpHU
YCJOBHZ ZAOCTaTOYHO BHCOKO# MIY. - LaxpHOCTH JAelCTBUI
cBa3u "semad-caMmoxeT" Zas TpedyeMoil HAIpANESHHOCTH IOJS
B 5 MxB/M ¥ OUKOBOIl MomHocT B 50 mau 6oJee BaTT, U3~
JyJyaeMoit HaseMHO# cTaHnuei, npeBHmaeT uOOO KM, IIudpH
Ha KpUBHX 0603HaYapT MIIl,
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Fig. 37. Portées maximum en radiotélégraphie (manuelle) des communi-

- cations air-sol en présence de parasites atmosphériques avec
une puissance de créte de 50 watts, rayonnée par 1'aéronef.
Portée conditionnée par des FMU suffisamment hautes. Heure
locale & la station au sol: 20.00. Les chiffres sur les courbes
indiquent le degré des parasites & la station terrestre (pour
les stations au nord de 30 N et au sud de 30 S avec un degré
de parasites de 3 ou moins, en hiver seulement). La portée
sol-air, pour une intensité de champ nécessaire de 5 pv/m, est
suppérieure & 4000 km, pour une puissance de créte de 50 watts
ou davantage, rayonnée par la station terrestre.-

Fig. 37. Maximun 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 mv/m
required field intensity is greater than 4000 km for 50 watts
or more peak power radiated by the ground station.

Fig. 37. Alcance mdximo para comunicacidn de aire a tierra por radio- .
‘ telegraffa (manual), en presencia de ruido atmosférico, basado

en una’potencia méxima de 50 vatios, irradiada por la aeronave.
Sujeto a una FMU suficientemente elevada. 2000 horas local en
la estacion de tierra. los numeros en las curvas indican el
grado de ruido en la estacidn de tierra (para las estaciones
situadas al norte de los 30° N y al sur de los 30° S cun un
grado de ruido 3 o menor invierno solamente). El alcance de
aire a tierra para la intensidad de campo requerida de 5 zv/m
es -superior a 4000 lm. para una potencia mdxims, irradiada por
la estacion de tierra de 50 vatios o mas. Los numeros en las
curvas indican la frecuencia en Mc/s.

Puc.37. MaxcuMmMaJrHad AaJXBHOCTH JelicTBUS AXS paiuoregerpadHoit

: (pyumoii) csasu "camoaeT-seMia", ocyumecTBJISeMas CaMO-
JEeTOM C NUKOBOI MOLHOCTBW B 50 BaTT, IpU HAJUUYUM
aTMoCPEepHIX IIoMeX, IIp¥ YCJAOBUM JLOCTATOYHO BHCOKOR
MY, 204u,00M. MECTHOTO -BpEeMEHN H&a Has3eMHO! CTaHIUU,
IndpH Ha XPUBHX 0003HAYAKNT IOSC IIOMEX Ha Ha3eMHOHU
cragnuu (suMo#t TOJBKO AJg cTaHnuit ceBepHee 300 ceBep-
ot 1 DxHee 30° HXHOH# NMPOTH B HOSCE NOMEX 3 HJIH

- MeHee), JlaapHOCTH JAeilcTBMS cBI3:M '"seMag-camoer"

Ang TpebyeMoil HanpSLKeHHOCTH IOJIS B 5 MKB/M ¥ INUKOBOIM
MomHOCTZ B 50 uJam 6oJee BaTT, UBJIYUaAEMoit cTaHnueil,
apeBHuaeT 4000 ¥M,
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Fig. 38,

Figc 380

Fig. 38.

Puc. 38,

Portées maximum en radiotélégraphie (manuelle) des communica~-
tions air-sol, en présence de parasites atmosphériques, avec
une puissance de créte de 50 watts, rayonnée par 1l'aéronef,
Portée conditionnée par des FMU suffisamment hautes., Heure -
locale & la station au s0l: 00,00 Les chiffres sur les courbes
indiquent le degré des parasites & la station terrestre (pour
les stations au nord de 30° N et au sud de 30° S avec un degré
de parasites de 3 ou moins en hiver seulement). La portée
sol=-air, pour une intensité de champ nécessaire de 5 pv/m, est
supérieure & 4000 km, pour une puissance de créte de 50 watts
ou davantage, rayonnée par la station terrestre,

Maximum distance range for radictelegraph (manual) air-ground
commmication in the presence of atmospheric noise, based on
50 watts peak power radiated by the aircraft. Subject to
sufficiently high MUF. 0000 local time at the ground statiomo
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 av/m with
noise grade 3 or less. Ground-air range for 5 uv/m required
field intensity is greater than 4000 km for 50 watts or more
peak power radiated by the ground station.

Alcance mdximo para comunicacidén de aire a tierra por radio-
telegrafia (manual), en presencia de ruido atmosférico, ba-
sado en una potencia mdxima de 50 vatios irradiada por la
aeronave. Sujeto a una FMU suficientemente elevada. 0OO0O ho-
ra local en la estacién de tierra. Los mimeros de las curvas
indican el grado de ruido en la estacién 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 stv/m es superior a 4000 km. para una potencia
méxima irradiada por la estacién de tierra de 50 vatios o -
mAs.

MarkcuMaJbEas AalbHEOCTH JeficTBuS Aas paiuorererpadrHOi
(pyumoit) cBsasm "camoaerT-seMasa", ocymecCTBJISEMas cCaMoO-
JeToM, U3JYyUabIuUM IVKOBY® MomHocTs B 50 BarT, IpM Ha-
ANYuE aTMOCPEpHHX IOMeX, IpW YCJIOBHM JOCTATOYHO BHCO-
xoit MIIU, OO4,00M, MECTHOIO BpEMEHM Ha HaseMHOH# crTai-
nuy. IudpH Ha KPpUBHX O0603HAYalT IIOSC lIoMeXx Ha HaseM-
Ho#t crannuu (suMoit, TOJXBKO Zad cTaEmuit cesepHee 300
CeBepHO# MUPOTH M IxHee 300 KNXHOK IMPOTH, B NOodCe IoMeX
3 uJay MeHee )., JaJprHOCTE JLeiCTBUS cB43X 'semMag-camogeT!
Zag TpebyeMo¥ HaAIpIxeHHOCTH IHOJS B 5 MKB/M M IHKOBOi
MONHOCTE B 50 uJam GoJee BaTT, U3JIyUaeMO# BRaseMHO# cTaH=—
nueit, npesnumaeT {000 KM.
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Fig. 39.

Fig. 39.

Fig. 39.

chO 39o

Portées maximum en radiotélégraphie (manuelle) des communica-
tions air-sol en présence de parasites atmosphériques, avec
une puissance de créte de 50 watts, rayonnée par 1'aéronef.
Portée conditionnée par des FMU suffisamment hautes. Heure
locale & la station du sol: 04.00. Les chiffres sur les
courbes indiquent le degré des parasites & la station ter-
restre (pour les stations au nord de 30°N et au sud de 30° S
avec un degré de parasites de 3 ou moins, en hiver seulement).
Ia portée sol-air, pour une intensité de champ nécessaire de
5 sv/m, est supérieure & 4000 km, pour une puissance de créte
de 50 watts ou davantage, rayonnée par la station terrestre. -

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.
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 av/m
required field intensity is greater than 4000 km for 50 watts
or more peak power radiated by the ground station.

Alcance maximo para comunicacidn de aire a tierra por radio-
telegrafia (manual), en presencia de ruido atmosférico, ba-
sado en una potencia mdxima de 50 vatios, irradiada por la
aeronave. Sujeto a una FMU suficientemente elevada. 0400 hora
local en la estacidn de tierra. Los nimeros en las curves
indican el grado de ruido en-la estacién 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 inviernc solamente)

- El alcance de aire a tierra de la intensidad de campo reque-

rida de 5 jwv/m es superior-a 4000 km. para una potencia
méxima, irradiada por la estatidén de tierra de 50 vatios o més.

. + .
axcuMasbHas AaXbHOCTH JeficTBuS Aa% paiuoreaerpadHoH
DpyuHON) cBA3Hm "caMoJaeT-zeMasa", OCYMECTBJISEMAas 'CaMo-
JETOM, H3JIyYabIUM IHUKOBY® MONHOCTH B 50 BaTT, IpH
HaJuYuy aTMoc(epHHX NOoMeX, IpY YCJIOBHH JLOCTATOYHO
BHCOKO# MIIU, Ol.O00OM, MECTHOTO BPEMEHM Ha HaszeMHOH
cTarnuu, [udpH Ha XPUBHX 0603HavanT IofAC IOMEeX Ha

. HaseMEOM cramEnuy (3uMO#, TOJBKO LIS CTAHNLH CeBEpHEE

300 ceBepuo#t ¥ pxHee 30° PXHEOY MUDPOTH, B IOSCE IOMEX

3 uax MeEHee)., JaXsHOCTBH JeiicTBUS cBA3M "seMasg-caMoget"
AJas Tpe6yeMo¥t HANIPAKEHHOCTY NOJIL B 5 MKB/M, IOpH MU=
KoBoi#t MomHocTH B 50 uau Soaee BaTT, u3JyYaeMoi Ha-
3eMEO# cTarnuei, npesnmaeT 4000 XM, :
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Fig. 4o a 72. Portees mmlmum et maximum pour la radiotéléphonie,
a midi.

- = = - Portées minimum, 125 taches solaires

Portées minimum, O tache solairs
= == > = Portées maximum, 125 taches solaires-
e=———e— Portées maximum, O tache solaire

"Fig. 40 - 72. Combined minimm and maximum rangés for radiotelephone
: . communication at noon. . ‘

-'- = - minimum range, sunspot number 125
————— minimm range, sunspot number O
a3 e o maximum range, sunspot number 125
erm— maximum range, sunspot number O

Figz,D - 72. Alcances minimo ¥y mdximo combinados para la comunicac:.on
- por medio de radiotelefonia a mediodia.

Y
- — = - alcance minimo, actividad solar 125
- ~alcance minimo, actividad solar O
en e = malcance méximo, actividad solar 125
alcance mdximo, actividad solar O

Puco 440 -~ 72 KoOMOGUMHEMpPOBAHHEAS Y MUHUMAJBHAL U MaKEUMaIbEa s
‘ JaJBEOCTE AeﬁCTBME Aas paﬂnoweﬂewonxoﬁ CB 93U
‘B IOJXAEHB.

- - - MUHUMAJXBHA S ZaJBHOCTH AeﬁCTSHﬂ CBABH,
YHUCJO COJHEUHHX HnareH 125,

‘MUHMMaJbHASA ZaJbHOCTH JAeiicTBuSA CBA3M,
YUCJIO COJHEUYHHX nATeH Oe -

 cmeme=csMARCUMATBEA S AaJBHOCTB AeﬁCTBKH CB A3,
YUCJIO COJHEUHHX IATEH. 125.

MakKcuMalbHad AaJBHOCTE AeﬁCTBMH cBﬁsn,l
YYCJAO COJHEYEHX IgreH O, ’
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Fig. 73. Portées de brouillage en fonction de la portée utile et du
, rapport de protection, pour le minimum de 1l'activité solaire.
- Les chiffres sur les courbes indiquent la portée utile en
: kllometres.

4 Mc/s. Station réceptrice au péint ol le soleil est au
: zenith. Stations émettrices situées dans des
directions quelconques.

Fig. 73. Interference range as a function of service range and protection
‘ ratio at sunspot minimum. Numbers on curves glve service
range in kilometers.

4 Me/s.  Receiving station at the subsolar point. Transmitting
station located in any directions. '

Fig. 73. Alcance de la interferencia como funcidn de la distancia de
operacion y el coeflclente _de proteccidén en el minimo de
actividad solar. Los mimeros de las curvas indlcan la dlS-
.tancla de operacidn en kllametros. :

4 Mc/s. Estacidn receptora en el punto subsolar. Las es-

' -+ taciones de transmision emplazadas en cualquler »

- direccidn. :

Puc. 73, - JaxprHOCTH NOMEX B BaBUCHMOCTE OT IOJEB3HO# ZaJbHOCTH
AelicTBUS M YypOBHS BamUTH B IEPUOZ MUHUMYMA COJHEUHHX
‘I9TeH, [[uppH Ha KPUBHX O0GO3HAYaRT padoqym JAaJBHOCTE-
AeicTBUS CBA3HU B mnxomewpaxo

4 wrm., Ipmemzas CTaHOUS B IIOACOJHEYHOH TOUKE,
lleperabmas CTaRNNS pacrnoJoxera B JOGOM
\ Hanpaa.nennu° ‘ .
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Fige 74 Portées de brouillage en fonction de la portée utile et

: du rapport de protection, .pour le minimum de 1l'activité
solaire. Les chiffres sur les courbes 1nd1quent la por-
tee utile en kllometres.

4 Mc/s. ‘Station receptrlce 3 60° du p01nt ou le soleil

PR est au zenith. Stations émettrices dans une
direction faisant un angle droit avec celle du
point ol le soleil est au zenith. -

Fig. 74. Interference range as a function of service range and
‘ protection ratio at sunspot minimume. Numbers on curves
give service range in kilometers. : '

4 Mc/s. Receiving station 60° from the subsolar pointe .
Transmitting stations located at right angles
to the direction of the subsolar point. .

\

Fige. 74+ Alcance de la interferencia como funcidn de la distancia
" de operacion y el coeficiente de proteccidn en el minimo
de actividad solar. Los numeros de las curvas indican
»la distancia de opera01on en kilometros.

\ 4 Mc/s. Estaclén receptora a 60°'de1 puntq'subsolar.
R - . Las estaciones transmisoras emplazadas en angu-
‘ los rectos respecto a la direccidn del punto
subsolar. ' :

Pucs 74. LaasHOCTH 'IOMEX B B34BHCHMOCTH OT IOJE3HOH ZAJBHOGTHU
: AefCTBUS ¥ YPOBHA 3aMUTH B IEPUOA MUHUMYyMa COJHEUHHX
oaTeH. LudpH Ha KPUBHX 0603HAYADT noxesﬁym AaJBHOCTH
AEHCTBUS CBABL B KmxomeTpax.

4 mrn. Ipuenzas crammus orerout Ha 60° or Hoxcox-
. HeyHO#l Tourm. Ilepejakmue CTAEIUM PACIOJOXEHH
IOk OpAMHMYM yIJIaMM K HalpaBJIeHUD Ha HOJLCOJ-
HEYHYH TOYKY.
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Fig. 75.

Portées de brouillage en fonction de la portée utile et du
rapport de protection, pour le minimum de 1l'activité solaire.
Les chiffres sur les courbes 1nd1quent la portee utile en
kllometres.

4 Mp/s. Station receptrice a 600 du. point ou le solell est

Fig. 75.

. F‘igo 75‘

Puc.75.

au zenith. Statlons émettrices situdes dans la di-
rection paralleéle a la llgne de demarcatlon entre
le jour et la nuit. S

Interference range as a function of service range and protec-
tion ratio at sunspot minimum. Numbers on curves give serV1ce
range in kilometers. . _

4 Me/s. VRece1v1ng station 60° from the subsolar point . Trans-
mitting stations located in the direction of the day~
night line o :

Alcance de la interferencia como funcidn de la distancia de

operacién y el coeficiente de proteccién en el minimo de

~actividad solar. Los nimeros de las curvas 1nd1can la dis-

tancia de opera016n en kllémetros. B

4 Mc/s. La estacién receptora a 60° del ‘punto subsolar
las estaciones transmisoras emplazadas en la di—
reccion de 'la linea dim-noche.:

ﬂaJILHOCTB 'IOMeX B 3aBUCUMOCTH oT fIIOJIGBHO]/I .ZIaJI.BHOCTK

AeflCTBUS ¥ yPOBHS BaMUTH B NePUOL MUHUMyMa COJHEUHHX

naTed. Qudpl Ha KPUBHX 00603HAY2NT padouyykd LaJbEOCTEH

LeicTeuda CBA3E B KUJOMETDaX. :

4 urm. Hpuenas CTAHIES OTCTOUT Ha,60° OT IIOZCOJHEY~-
HO¥ Toukm. llepeZabmume CTaEOUU PaCHOJOXEHH B
HanpaneHnn JUHUM AEHB-HOYb.
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Fig. 76. Portées de broulllage en fonction de la portée utile et du

: ' rapport de protection pour le minimum de 1'activité solaire.
Les chiffres sur les courbes indlquent la portée utile en
kilométres.

4 Mc/s. Station receptrlce sur la llgne de demarcatlon entre
' le jour et la nuit. Stations émettrices situdes dans
la dlrectlon du point ou le soleil est au zenlth.

- Fig. 76. Interference range as a function of service range and pro—e
- _tection ratio at sumspot. mlnlmum. Numbers on curves give’
service range in kilometers.

4 Mc/s. Receiving station at the day-nlght line. Transmlttlng
stations located in tne direction of the subsolar
point.

Fig. 76. Alcance de la interferencia como funcién de la distancia de
operacién y coeficiente de proteccidn en el minimo de Activi-
dad solar. Los nimeros de las curvas indican la distancia ‘de
operacién en kilémetros. .

4 Mc/s. La estacidn receptora en la lfnea -dis-noche. las es-
) taciones tranemisoras emplazadas en la dlreccidn del
punto subsolar :

Puc.76. AalrHOCTH HOMEX B 3aBHCHMOCTH OT IOJE3HOX ZaJBHOCTH
ZelicTBUAL ¥ YyPOBHSA BaMUTH B OEpHOJL MUHAIMYMa COJHEY~-
'HHX naTeH. JudpH Ha XPHUBHX O0CO3HAYANT padoqym Xaxsp=-
HOCTB Ae#cTBES CBASH B mnxomewpax. .

4 Mrn. Ilpnemaaga cwannﬁz Ha xnnnn Aens-noqs.ﬂepezammas
CTaEIus pacnoxomena B HalIpaBJICHERN noacoxneqnoﬁ
Toqmn.
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. Figs 77. -Portées de brouillage en fonction de la portée utile et du

' ‘ rapport'de protection pour le minimum de 1l'activité solaire,
Les chiffres sur les courbes indiquent la portée utile en
kilometres. - :

6 Mc/s. Station receptrice au point ol le soleil est au
zénith. Stations emettrices gitudes dans des

directions quelconques.

Fige 77. Inﬁerference 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 at the subsolar point.' Trang-
- mitting stations located in any directionse

Fig. 77. Alcance de la interferencia como funcidn de la distancia
. ‘de operacidn y el coeficiente de proteccidén en el minimo
de actividad solar. Los mimeros de las.curvas indican la
distancia de operacidn en kildmetros. :

6 Mc/s. Estacién receptora en el punto subsolar. Esta—
h clones transmisoras 31tuadas en todas direccio-
- nes. : '

Puco 77. JaJrHOCTE IIOMEX B 3aBHCHMOCTH OT IOJEBHO# AZaxb-
: HOCTH ZeHCTBYS ¥ YPOBHSA 3alUTH B NEepUOL MUHIMyMA
COJHEYHHX IAT€H., [udpH Ha KPUBHX O0CO3HAYaRT paco-
qy0 Aaxsnocms zeﬁcTBna CBSA3YM B KUJIOMETPAEXe

6 urm. IlpueMHEAS CTAHNUY B IOJACOJHSYHON TOUKE,
' Ilepezapmas CTAHERUS pacnoxoweﬂa B JINGOM
Hanpaaxennn.
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Fig. 78, Portées de brouillage en fonction de la portée utile et du
A rapport de protection, pour le minimum de- 1'activité. solaire.
Les chiffres sur les courbes indiquent la portee utile en
kilometres. ' o

6 Mc/ss Station réceptrice 3 60° du point ou le soleil est
au zénith, Stations émettrices situées dans une
dlrection faisant un 'angle droit avec celle du point
ou le soleil est au zénith. S

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 angles to
the direction’of the subsolar point.

Fig. 78. Alcance de la interferencia como funcidn de la distancia
. de operacidén y el coeflciente de proteccidn en el minimo
de actividad solar. Los nimeros de las curvas indican la

' distancia de operacidén en kilometros. :

6 Mc/s. Estacidén receptora a 60° del punto subsolar. Las
estaciones transmisoras emplazadas en dngulos rec-
 tos respecto a la direccidn del punto subsolar.

Puco 78. Aaxsﬂocrs noMex B B38BUCHUMOCTH OT noxeanoﬁ AaJab -
HOCTH ZeiicTBES M YPOBHSA BamUTH B IIepuoJ MUHUMyMAa
COJHEYHHX HATEH. [uOpH Ha EpUBHX OGO3HAUAWT NOJE3-
HYHL ZaJBHOCTE AeMCTBES ¢BA3U B KUJIOMETDAX. '

‘ 6 urum.  IIpumeMHas cTaHNUS OTCTOMT Ha 60° orT moz-
. COJHeYHO#l TO4YKM, Ilepezanmue CTaHNUA Dpac—
NOJOXEHH IOX HPSMHME yrJaMi K’ Hanpasxennm
Ha NOACOJIHEUHYR TOYKY. ‘
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Fig. -

Fig. 79.

‘Fig. 79.

Puc.79.

Portées de brouillage en fonction de la portée utile et du
rapport de protection, pour le minimum de 1'activité solaire.
Les chiffres sur les courbes 1ndiquent la portee utile en

.kilometres. . s

6 Mc/s. Station réceﬁtrice a 60° du point ol le .soleil est

au zénith. Statlons émettrices situées dans la di-
rection paralldle & la ligne de démarcation entre
le jour et la nuit.

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 in the direction
of the day—night llne.

Alcance de la interferencia como funcidn de la distancia de
operacidn y el coeflciente de proteccidn en el minimo de-acti-
vidad solar. Los nimeros de las curvas indican 1a dlstancla
de operacién en kllémetros. '
6 Mc/s. La estacidn receptora a 60° del punto subsolar. Las
estaciones transmisoras emplazadas en la direccidn
de la-1lfnea dfa-noche.

JalsEOCTH IOMEX B aaBﬁCHMOCTH OT INOJE3HO¥ ZaJb-

"HOCTH JeiicTBUA M YDPOBHA 3aNUTH B IePUOJ MUHUMYyMS

COJHEUHHX NITeH. LupH Ha KPUBHX 0603HaAYaART paco-
Yy ZLaJlBHOCTH AeﬁcTan CBABU B mnnomempax.

" 6 Mrm. - IpueMEas: CT&HHKH orcTouT Ha 60° oT nozcox-_‘

‘HeyHOoll Touku. llepesakmue cTaEnuU pacnoJgoxe=
. BEH B HAUPaBISHUN JUHUA LeHB-HOUb.
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Fig. 80. Portées de brouillage en fonction de la portée utile et du
- rapport de protection, pour le minimum de 1'activité solaire:
-+ Les chiffres sur les courbes indiquent la portee utile en

. kllcmetres. .

6 Mc/s. Station réceptrice sur la ligne de démarcation entre
le jour et la nuit. Stations émettrices situdes
dans la direction du point ol le soleil est au zenith. .

Fig. 80. “Interference range as a function of service range and protéction '
A ratio at sunspot minimum. Numbers on curves ‘give service range
in kilometers. S .

6 Mc/s. Receiving station at’ the day-night line. Trahsmitting
stations located in the direction of the subsolar
- point.

Fig. 80. Aleande de la interferencia como funcidn de la distancia de
. operacidn y coeflciente de proteccidn en el minimo de acti-
vidad solar. Los numeros de las curvas indican la distancia

de operacidn en kilometros.v

6 Mc/s La estacidn receptora en la linea. dia-noche. Las es-
T taciones transmisoras emplazadas en la dlre001on del
punto subsolar. -

Puc, 80. Aaabnocrs ImoMex B 3aBHCEHMOCTM OT IOJe3HO’ AaJBHOCTE :
AeiCTBUS M YPOBES BalWTH B NIEePHOJ MUHUNyMa COJHEYHHX
nsaTeH. OudpH Ha KPUBHX 0GO3EATANT Padovuyn ZaJbHOCTH
Aei#tCTBES CBI3H B EAIOMETPAXe

6 Mrn. HpneMHas CTaHNNS Ha JNHAX JLCHB-HOYUb.
llepesawmaa cTaBnud pacnoxomena B Hanpazxennn
TMOACOJHEUYHO# TOUKHU. o \
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Fig. 81. Portees de broulllage en fonction de la portée utile et du
rapport de protection, pour le minimum de 1'activité solaire.
Les chiffres sur les courbes indlquent la portée utlle en
kllometres.‘-

10 Mc/s. Station réceptrlce au point ol le soleil est au
: zénith. Stations emettrices situées dans des di-.
rections quelcongues.

. Fig. 81. Interference range as a function of service range and pro-
- tection ratio at sunspot minimum, Numbers on curves give
service range in kilometers. o -

10 Mc/s. Receiving station at the subsolar point. Trans-
' mitting stations located in any directionss

N

Fig. 81. Alcance de la interferencia como funcidn de la distancia de
" operacidn y el coeficiente de proteccidn en el minimo de
actividad solar. Los ndmeros de las curvas indican la dis-
tancia de operacidén eén kilémetros.

10‘Mc/s.; Estacién receptora en el punto subSdlar. Las esta-
ciones de transmisién emplazadas en cualquier di-
~reccién.

Puc,81. Aaxsﬁocms noMex B sasncnmocmn OT TOJe3HOH AalbHOCTH
AeicTBUS ® YPOBHA BQUUTH B IePHOL MUHEMYMa COJHEYHHX
IaTEH., [uPpH Ea KPUBHX 0603HAUAKT . paéoqym ASJIBHOCTSH
ZelicTBUA CBABH B RRJIOMETPEX s _

10 MI'I,. Hpnemnaﬂ CTagEnuga B uoncoxaeqnoﬁ TOYKE,
llepezapmas CTa®ENUd PACHOJOXEHA B JNOGOM
HEanpaBJIeHAU. :

-
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Fig. 82. Portées de brouillage en fonction de la portée utile et du ;

R . rapport de protection pour le minimum de l'activité solaire. -
Les chiffres'sur les courbes indiquent la portée utile -en
kilomdtres. .

10 Me/s. Station réceptrice & 60° du point ou le soleil est
: au zénith. Stations émettrices situées dans une di-
rection faisant un angle droit avec celle du. p01nt
ou le soleil est au zénith.

Fig. 82. Interférence range as a function of service range and pro-
: - tection ratio at sunspot minimum. Numbers on curves give
service range in kilometers. o K

- 10 Me/s. Receiving station 60° from the subsolar point..
: - Transmitting stations located at right angles to
‘the direction of the subsolar point.

.Fig. 82. Alcance de la interferencia como funcidén de la distancia de
operacién y el coeficiente de proteccién en el minimo de
actividad solar. Los ntmeros de las .curvas 1ndican la dis-
tancia de operaclén en kilémetros. .

: lO‘Mc/s. ,Estéhién receptora a 60°,delpunto subsolar, Las
estaeiones transmisoras emplazadas en 4ngulos rec-
tos respecto a la direccién del punto subsolar.

Puc.82, [JarpHOCTH IOMEX B 34BUCHMOCTH OT NOJE3HOK JaIbHOCTH
AelicTBUS X YyPOBHS BamUTH B IIEPHUOJL MUHUMYMa COJHEUHHX
naTeH. lzgpn Ha KPUBHX 0CO3HAYANT nOJe 3EYD ﬂaJBHOCTB
JeicTBug cnzan B mzxomewpax.

]10 MTIe Hpnemnas crammus orcrour ma 60° oT IoACOIHE U~
HO} TOYKU. llepejanmue CTAENUY DACIOJOXEHH IOX
DpAMIMH yDASKE K HalpasAeHED Ha TOACOTHETHYR
TOUKYa - |

s
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Fig. 83. Portées de brouillage en fonction de la portée utile et du
"~ rapport de protection, pour le minimm de 1l'activité solaire.
~Les chiffres sur les courbes indiquent 1a portée utile en
kllumétres. 5 _ ~

10 Mc/s. Station réceptrice a 60° du pomnt oﬁ le soleil est.

. au zénith. Statlogs émettrices situées dans la di-:
rection paralldle & la ligne de démarcation entre

le jour et la nuit. . '

Fig. 83. Interference range as a function of service range and protec-
tion ratio at sunspot minimm. Numbers on curves give service .
range in kilometers.

'lO‘Mc/s. Receiving station 60° from the subsolar p01nt.
o - Transmitting stations located in the direction
of “the daybnight line _

Fig. 83.. Alcance de la interferencia como funcidén de la distancia de
operacién y el coeflclente de. proteccidén en el minimo de ac-
- tividad solar. Los mimeros de las curvas indican la distan—
- cla de operac1on en kilometros.

10 Mc/s. la estacién’ receptora a 60° del punto subsolar.
: Las estaciones transmisoras emplazadas en la di-
reccidén de la linea d1a~noche.

Puc., 83. LalbHOCTH HOMEX B BaBUCHUMOCTH OT IOJE3HOR JAailbHOCTH
" JelicTBYS ¥ YypOBHSA BalUTH B IEepUOX MUHUMYME COJEEUYHHX
ngared, Iudpi BEa KpUBHX 00603HaYa®T paéoqym ABJBHOCTS
zeﬁcmanz CBASY B KHJOMeTane

10 urm, IpueMHas cTaENKd OTCTOET Ha 60° OT HOA-
 COJHeuYHO# TOuKM, llepejapmme CTaENIN pac-
- DOJOXEHH B HAaNpaBJICHEHM JUENM- J€HB-~HOUE,



km -

Interference Range, km
brouillage, km
de .interf
AAANDHACTD NOMEX B KM.
s
o
o

Portee de

erencia,

Alcance

10,000

. 8000

[
o
(o]
el

2000

1 1

20 30

v Protection Ratlo, db

Rapport de¢ protection, db
Coeficiente. de proteccion, db
3AUUTHOE OTHOWEHWE B AE’

Fig.83  Puc.83

40

50 °



 Fig. 84,

. Flp'~ 840

. Fig.LSA.

PMGQSQ.‘

Portées de broulllage en fonction de la portée utile et du
rapport de protection, pour le minimum de llactivité solaire.

- Les chiffres sur les courbes 1ndiquent la portee utile en

kilomdtres.
110 Me/s.  Station récéptrice sur la ligne de démarcation entre.

le jour et la nuit. Stations émettrices situées dans
la direction du point ol le soleil est au zénith.

Interference range as a functlon of service range and protectlon

ratio at sunspot minimum. Numbers on curves glve service rang

in_kllqmeters.

10 M¢/s. Recéiving station at the day-night line. ‘Transmitﬁing
: stations located in the direction of the subsolar point.

Alcance de la interferencia como fun016n de la distancia de. ope-
racidn y coeficiente de proteccion ‘en_el minimo de actividad
solar. Los nimeros de las curvas indican la dlst&nCl& de opera—*
cidn en kildmetros. .
10 Mc/s., La estacidn receptora. en la linea dfa-noche. Las es-
. taciones transmisoras emplazadas en la direccion del
punto subsolar. o

I

- lanpHOCTH NOMEeX B 34BUCHMOCTH OT [OJE3HOH AarbHOCTH

ZeiicTBUA ¥ YyPOBHY 3amMUTH B IEePpHOL MUHEMyMa COJHEYHHX
"IMTeH. [uPpH Ha KPUBHX 0603HAYART DPalboUyw Aaxsnocrs
faeﬁcwsnﬂ CBSBX B xnnomeTpax.

10, MrI. HpHeMHaH CTAHIMS Ha INEUE ASHB-HOUB.
- llepeanmas CTaHLES PACNOJOXEHA B EaNpaBIeHny
nozcoxneqnoﬂ TOYKNe
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Fig. 85. Portées de brouillage en fonctlon de la portee utile- et du

) rapport de protection, pour le minimm de 1'activité solaire.
- Les .chiffres sur les courbes indiquent la portée utlle en
fkilometres. K 4

15 Mc/s. Station receptrice au p01nt ou le soleil est au zénith.
Stations émettrices situdes dans des dlrectlons ‘quel-
conques.

Fig. 85. ~Interference range as a function of service range and proé
- tection ratio at sunspot minimum. Numbers on curves give ser-
vice range in kilometers.

15,Mc/s..Réceiving station at the -subsolar point. Transmitting
stations located in any directionms.

Fig. 85. Alcance de la interferencia como funcidn de la distancia de
operacidn y el coeficiente de proteccidn en el minimo de acti-
vidad solar. Los mimeros de las curvas indican la distancia de
operacion en kildmetros.

15 Mc/s. Estacidn receptora.enAel punto subsolar. Las estacio-
‘ nes de transmisidn emplazadas en cualquier direccidn.

N

Puc.85, ° LanrpEOCTH IIOMEX B B38BHCUMOCTH OT IOJE3HOR ZaJlbHOCTH
- AeiicTBUS U YPOBHA 3amMUTH B IepHOL MUHIMyMa COJHEYHHX ..
N9TeHe Hn@pm Ha KPUBHX OOCO3HAYANT pPasouyl AaIBHOCTS
Zeitersus CBABL B xnxomempax.

~ 15 Mru. IlpueMHad CTaHNUA B IOJCOJHEYHON Tonme.
" llepeanmas CTAHNUS PACIOJOXEEHA B meOM
HaIpaBJIEeHUL. -
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Figo 86o

Portées de broulllage en fonction de la portée utile et du |
rapport de protection, pour le minimm de 1l'activité solaire.

.Les chiffres sur les courbes indiquent la portee utile en

kilometreSo

15 Mc/so~ Station réceptrice & 60° du point ou le soleil est

Fig. 86,

Fig..56.

Puco - 86,

au zénith, Stations émettrices situées dans une
direction faisant un angle droit avec celle du point .
‘ ou le soleil est au zénith. . ,

Interference rénge as a functioﬁ of -service range and pro-
tection ratio at sunspot minimm. Numbers on curves give
service rangein kilometerss - : : ) _

15 Mc/s. Receiving station 60° from the subsolar pointe

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

Alcance de la interferehcla como funcidn de la distancia de
- operacidén y el.coeficiente de proteccidén en el minimo de ac-

tividad solar. Los nimeros de las curvas\indlcan la dlstan—
cia de operacion en kllometros.

15 Mc/s. Estacidn receptora a 60° del punto subsolar. Las
~ estaciones transmisoras emplazadas en dngulos rec-
tos respecto a la d1r60010n del punto subsolwr.

JalBHOCTE HOMEX B 38BUCHMOCTY OT HOJE3HO# ZAXBHOCTH .
ACHCTBUS ¥ YPOBHS BalUTH B IEPHOX MUENMYMA COJHEYHHX
nareH. IudpH Ha KpHBHX 0003HaYaDT no.ueenym ZaJBEOCTB
ZejicTBUS CBASH B KR JIOMETDAX e - . _

15 Mrn. Hpnemias c'z{anuns oTcTouT Ha 600 OT I0ACOJHEET =

' : HO#t ToukKu. [lepejammue CTAENXNY DPACHOJOXEHH IO
NpSMHMEY yDJaMé E HaNpaBJIeENd HA noAcoxHeqnym
TOUKY. . .



e, km
age, km )
erencia. km

Y
f

ce Ran
Portee de broui

Alcance de inter
- AAAbKOCTD (IOMEX B KM

‘ lntérferen

10000

8000

(92}
o
Q
O

p
o
o
(o]

| R R N
» 20 B 30

. ~ . Protection Ratio, db

Rapport de protection, db
:Goeficiente de proteccion, db
3AULUTHOE OTHOWEHUE B AB

Fig.86  Pnc.86




Fig. 87.

Fig. 87.

Fig. 87.

Prec.87.

Portées de brouillage en fonction de la portée utile et du
rapport de protection, pour le minimum de 1'activité- solalre.
Les chiffres sur les courbes indiquent la portée utile en
kilométres. ,

15 Mc/s. ‘Station réceptrice & 60° du point ou le soleil est
~au zénith. Stations'emettrices situées dans la di-

rection paralléle & 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 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.

Alcancé de la interferencia como funcién de la distancia de

- operacién y el coeficiente de proteccidn en el minimo de

actividaed solar. Los ntmeros dé las curvas indican 1a distan-

cia de operacidn en kildémetros.

15 Mc/s. La estacidn receptora a 60° del punto subsolar. Las
o ' estaciones transmisoras emplazadas en la direccién
- de la linea d{a-noche. - :

‘LaXBHOCTE IOMEX B . 34BHCHMOCTH OT HOJE3HOU ZaJBPHOCTH
AelicTBHS ¥ YPOBHS B3alUTH B LIEPHOXL MUHHMyMa COJHEIHHX
naTeH. ludpH Ha KPUBHX O0603HAYANRT pPacouyn AaxLHocms
Aeﬁcwznz CBA3M B KHJIOMETDAX. :

15.:Mrn. llpueMHAS CTaHDUS orerouT Ha 600 or
© . NOACOJHEUYHO¥# TOuKu. Illepezabmue CTaAHRIUH
PacHoJOXeHH B HaIPaBJICHUN JUHUM AEHB—HOUB. ~
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"Fig,_88.

. Fig. 88.

Pﬁc. _880

. Portées de brouillage en fonction de la portée utlle et du
rapport de protection, pour le minimum de 1'activité solaire.
Les chiffres sur les courbes indlquent la portee utile en

: kilometres.

lS‘Mc/s. Station réceptrice sur la ligne de démarbation
‘ entre le jour et la nuit. Stations emettrlces
~ situées dans la direction du point. ou le .soleil
est au zénith. : a

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/§. .ReceiVing station at the day-night line. Trans-
‘mitting stations located in the direction of tHe-
subsolar point. ,

et

Alcance de la interferencia como funcion de la digtancia de
operacién y coeficlente de proteccidn en el minimo de acti-
vided solar. Los nimeros de las curvas 1ndican la distancia
de operacidén en kllémetros.

15 Mc/s. La estacién receptora en la linea dfa-noche. las
~ estaciones transmisoras emplazadas en la direccion_'
del punto subsolar.

JaJpHOCTE IIOMEX B 3aBUCHMOCTH OT IHOJe3HO# AaXBHOCTH-
JeilcTBuS X yPOBHA B3amUTH B IEePHOL MUHEMYMA COJHEYHHX
nareH. IudpH HEaA XPUBHX 0603HaUaT pasouy® LaJBHOCTS

AeicTBHuSA CBASY B KnxomeTpax.

15 Mrm. Hpnemnaa CTapEnusd Ha JUENN LEHB—-HOYb. Hepezammaz
CTaHIUS pacnoxoxena B Hanpanxexmn noacoxneqnoﬁ
TOUKHUe ,

’
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Fig. 89. Portées de brouillage en fonction de la portée utile et du
‘ rapport de protection pour le minimum de l'activité solaire.
- Les chiffres sur les courbes indiquent la portée utile en
kilomdtres. :

20;Mc/s. ‘Station feceptrlée au point. ot le soleil est au
zénith. Stations emettrices situées 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
> serv1ce range in kilometers.

20 Mc/s. Receiving»station‘at the subsolar point; Trans-.
) mitting stations located in any directioms.

.

Fig. 89. Alcance de la interferencia como funcidn de la distancia de

c  operacion y el coeflciente de proteccidn en el minimo de acti- -
vidad soalr. Los numeros de las curvas indican la distancia
de operacidén en kilometros.

20 Mc/s. Estacién receptora en el punto subsolar. Las esta-
o ciones de transmlsidn emplazadas en cualquier di-
reccidn.

Puc.89. JalrHOCTH IOMEX B 32BHCHMOCTH OT HOJIE3HOH# ZaJIBHOCTH
: _AelicTBUS W YyPOBHS BamUTH B IEPHOX MUHUMYMA COJHEUHHX
ngaTeH., LUudpH Ha KPUBHX 0603EaYANT paéoqym Aaxsnocms
AeicTBuS CBASY B Knxomerpax°

20 Mrn. HpneMHaz CTaHOHS B noacoxﬂeqaoﬁ TOUKE, :
: NMepexabmasd CTaHIAI pacnoxoxena B JOOOM L
HanpaneHnno
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Fig. 90.

Fig. 90.

Portees de broulllage en fonction de la portée utile et du
‘rapport de protection pour le minimum de 1'activité solaire.
Les chiffres sur les courbes 1ndiquent la portée utile en
kilométres. ‘ :

20 Mc/s. Station réceptrice & 60° du point ou le soleil-est
S au zénith. Stations émettrices dans une direction
faisant un angle droit avec celle du point ou le
" soleil est au zenith.

Interference range as a function of service range and pro-
tection ratio at sunspot minimm. Numbers on curves give

service range in kilometers.

20 M¢/s. Receiﬁing station 60° from the subsolar poiﬂt; Trans-

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

Fig. 90 Alcance de la interferencia como funcidén de la distancia de
: _operacién.y el coeficiente de proteccidn en el minimo de acti-
vidad solar. Los nimeros . de las curvas 1nd1can 1la dlstancia de
operacién en kildmetros.

20 Mc/s. Estacidn receptora a 60° del punto subSolér.’Las,és—fv‘

‘Puc.90.

taciones transmisoras emplazadas en 4ngulos rectos
respecto a la direccidn del punto subsoclar.

LalbHOCT® IOMEX B B4BHCUMOCTY OT IOJE3HOH JZAXBHOCTH
AeficTBHA ¥ YDPOBHS BallUTH B IEpPHOL MUHIMyMa COJHEYHHX
nared. OuOpH Ha KPUBHX 0603HAUYANT HOJE3HYD JalBHOCTH
ZelicTBud CBASH B KLIOMETDAX. : '

20 M;u. Hpﬁewdaﬂ craxnus orcrouT Ha 60° oT
IIOACONHEYHOH Touku. llepefanmue CTaHIUK
PACIOJIOREHH IIOA IPAMHEMY yIDJI&MK K HaIpaB—
JEeHUK Ha NOLCOJHEUYHYD TOUKY.



10000

8000

km

ra,

6000

km .

km

age,
B KM

: ?e,
erenc

& Ran
rouil

4000

Interferenc
Portee de b

ance de interf
AASLDHOCTD NQMEX

Alc

2000

T |

o . - 10 20 30 . 40

Protection Ratio, db

Rapport de protection, db
Coeficiente de proteccion. db
3AIMWTHOE CQTHOWEHUE B AbB

Fig.90  Pnc.30



Fig. 91. Portées de brouillage en fonctlon de la portée utile et du

. *  * rapport de protection, pour le minimum de 1l'activité solaire.

~ ~ Les chiffres sur les courbes indiquent 1a portée utile en
kllométres.

20 Mc/s. Station réceptrice a 60° du point ol le soleil est

- au zénith. Staﬁlons émettrices situdes dans la di-

: rection paralléle & la ligne de démarcation entre‘
le jour et la nuit.

"Fig.'9l. Interference rénge as a function of service range and pro-
tection ratlo at sunspot minimum. Numbers on 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 11ne. o :

Fig. 91. Alcance de la. interferencia como funcidén ' de la dlstancia de
operacidn y el coeficiente de proteccidn en el minimo de acti-
vidad solar. Los nimeros de las curvas 1ndican la dlstan01a
de operacidn en kilometros. S

20 Mc/s. La estacion receptora & 60° del punto subsolar. Las

' estaciones transmisoras emplazadas en la dlrec01on
de la linea dia~-noche.

L

~

‘Puco.91. LaJlpHOCTE IIOMEX B 34BUCHUMOCTH OT NOJEe3HOH Jaab— .
e HOCTH JAeificTBUSI ¥ YPOBHES BamUTH B IEPUOL MUHUMYyME
COJHEUHHX HNATeH. IPpH Ha KpUBKX 0603HAYENT pa-
6ouyH AalXbHOCTE JelicTBUS CBI3U B KUJIOMETDaX. )

20 Mrn, llpmeMHasa cTaENUS OTCTOUT HA 60° o7
IOACOJHEYHO! TOYKHU. lleperabmye cTaHIUU
PacUHOJOXEHN B HANPABICHMU JUHUU AECHL-
"HOUYbo
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TFige 92,

Fige 92,

Fig. 92.

Pnce

Portees de brouillage en fonction de la portée utile et du
rapport de protection, pour le minimum de 1l'activité solaire.
Les chiffres sur les courbes: 1ndiquent la portee utile en

* kilométres, -

20 Mc/s.. Station réceptrice sur la ligne de demarcatlon entre
le jour et la nuit. - Statlons émettrices situdes dans
la direction du point ol le soleil est au zénith, '

Interference range as a function of serviee range endwprotectiOn
ratio at sunspot minimum. Numbers on curves give service range :

in kilometers.

.20 Mc/se. Receiving station at the day-night line. Transmitting

92,

20 Me/s. La estacién receptora en la llnee dia-noche. Las’

stations located in the directlon of the subsolar
point. .

Alcance de la 1nterferencla como func1on de la distancia de
operacidén y coeplclente de proteccidn en el mfnimo de acti-
vidad solar. Los numercs de las curvas indican la dlstanc:La~
de Operu01on en k qpetros.

o

estaciones transmisoras emplazadas en la d1r6001on
del punto subsolar. ~

LaJpHOCTE IIOMEX B 3aBKCUMOCTE OT IOJE3HO# ZalbHOCTH
ZelicTBuUdg ¥ YyPOBHS 3aMUTH B Neproi MUENMYyMaA COJHEUHHX
nared. UudpH Ha. KPUBHX 0603HAYaAWT DPacody® JaJbBHOCTS

. ZelicTBUS CBS3Y B KHJOMETDAX.

20 urn., IlpueMHas CTAENES HA JUENM AEHb-HOUb. _
Ilepesavmas CTaHOMA pacIoJoXeHa B Hampas-
JEeHUM IIOACOJHEYHON TOYKU,
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Fig. 93.

Fig. 93.

Fig; 93.

EHC. 93. .

Portees de broulllage en fonctlon de la portee utile et du
rapport de protection, pour le minimum de 1' activité solaire.
Les chiffres sur les courbes 1nd1quent la portée utile en
kllometres. : '

25 Mc/s. - Station receptrlce au point ou le soleil est au-
’ ’zenlth. Stations émettrices s1tuees dans des di-
rections quelconques.

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 at the subsolar point. Trans-. =

mlttlng stations located in any dlrectlons.

Alcance de la interferencia comé funcién de la distancia de

“operacién y el coeficiente de proteccidn en el minimo de

actividad solar. Los nimeros de las curvas: indican le distan-

.cia de operacién en kilémetros.

25 Mc/s; Estac1on receptora en el punto subsolar. Las esta—
ciones de transmisién emplazadas en.cualquier di-
reccién.

JaJpEOCTS NIOMEX B B32BUCUMOCTH OT HOJE3HON AAXBHOCTH.

Ae¥cTBUS ¥ YPOBHES BalUTH B IePUOL MUHUMyMa COJHEUHHX

naTeH. [QudpH He KPUBHX 0CO3HAYART paéoqyw AaﬂbHOCTB

ABMCTBHH CBS3M B KHJIOMETDAaX.

25. MPH. IIpueMyrasa’ CTaHunﬂ B IOACOJHEUHON TOYKE.
llepezapmas CTaHUUA PaCIOJOXEHA B J060M
HanpaBﬂeHﬂﬂ.
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Fig. 94.

Fig. 94.

Fj"g. 94-

Puc. 94,

Portées de brouillage en fonction de la portée’utile et du
rapport de protection, pour le minimum de 1l'activité solaire.
les chiffres sur les courbes: indlquent la portee utlle en
kllometres.

25 Mc/s. Station réceptrice & 60° du point ou le soleil est
: au zenlth. Stations émettrices dans une dlrectlon
- faisant un angle droit avec celle du point ol le
soleil est au zénith.

Interference range as a function of service range and proteétibn
ratio at sunspot minimum. Numbers on curves give service
range -in kilometers. - : ' ’

25 Mc/s. Recelving station 605 from the subsolar point. Trans-
mitting stations located at right angles to the: ’
direction of the .subsolar p01nt.

Alcance de interferencia como funcién de la distancia de
operacidn y el coeficiente de proteccién en el miInimo de-

‘actividad solar. Los ntmeros de las curvas indican la distan-
- cia de operacién en kilémetros. :

25 Mé/s. Estacién receptora a 60° del punto eubsolar. Las .
estaciones transmisoras emplazadag en anguloq rectos ‘
-respecto a la direccion del punto subsclar. o

»

AaJbHOCTH IIOMEX B, 3aBHCUMOCTH OT NOJE3HOH ZalBEOCTH
ZeficTBHS U YPOBHS BallUTH B HEPUOZ MUHUMYMAE COJHEYHHX
naTeH. Judpi Ha KPUBHX 0C03HAYANT MOJIESHYD AAIBHOCTE
ZefcTBUA CBABK B XUJIOMETDAX.

25 uro. llpumemuas cmaannﬁ orcrouT ma 60° or rozcoxheqw
HO#l Touku. Illepejanmue CTaHUUKU PACIOJOXEHH
IO HOPAMHMI yDJaMy K nanpasxeﬁﬂm Ha noAcoxﬁeq—
HYD TOYKY. S
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- Tig. 95.

Fig. 95.

Fig. 95.

Puc,

95,

Portées de brouillage en fonction de la portée utile et du

- rapport de protection, pour le minimum de 1l'activité solaire.

Les chiffres sur les courbes indiquent la portée utile en
kilom®tres.

25 Mc/s. Station réceptrice & 60° du point ol le soleil est.

- au zenith. Statlons émettrices situées dans la di-
rection paralléle a la ligne de démarcatlon entre
le jour et la nuit,’ :

Interference range as a functlon of service range and pro-
tection ratio at sunspot minimm. Numbers on curves give
service range in kilometers. :

25 Mc/s. Receiving statlon 60° from the subsolar point.
' Transmitting stations located in the direction
‘of the day-night line. :

Alcance de la interferencia como funcién de la -distancia ~
de operacidén y el coeficiente de proteccidn en el minimo
de actividad solar. Los. nimeros de las curvas indlcan la
distancia de opera01on en kildmetros.

25 Mc/s. La estacidn receptora a 60°'del punto sﬁbsolar.

Las estaciones transmisoras emplazadas en la
. direccién de la linea dia-noche.

JlaIbHOCTE TOMEX B BaBUCHMOCTH OT IOJXE3HOH Zass-—

. HOCTU JeiCTBMS B YPOBHS 3aNUTH B Iepuo] MUHUMyMA

COJHEUHHX naTeH, LuPpH Ha KPUBHX 0603HAUamT pa-
604Yy®D ZaaBHOCTE zeﬁcrana CBH3M B mnzouerpax.

25 Mrm. IlpueMHas CTaHIES OTCTOHT Ea 600 oT moZ-
COJHEeYHO# TOUKM., Ilepezapmue cTaHIOUU. pac-—
IIOJOXEEH B HampaBJeHUN JUENYM ACHB-HOUb.
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Fig. 96. Portées de brouillage en fonction de la portée utile et du
' ' rapport de protection, pour le minimm de l'activité solaire.
‘Les chiffres sur les courbes 1ndiquent la portée utile en
kilombtres.'

25‘Mc/s. Station réceptrice sur la ligne de démarcation entre
le jour et la nuit. Stations émettrices situédes 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;v~Receiving station at the day-night line. Trans-
B mitting stations located in the direction of the
subsolar point.

Fig. 96. Alcance de la interferencia como funcidn de la distancia de
operacidn y coeficiénte de proteccidén en el minimo de acti-,
vidad solar. Los nimeros de las curvas indican la dlstancla

. de @peraclon en kildmetros.

- 25 Mc/s; La esta01on receptora en la 1linéa dia-noche. Las
estaciones transmisoras emplazadas en la direc-
- ¢ién del punto subsolar.

Puc, 96. JaspHOCTH IIOMEX B 3aBHCHMOCTE OT IOJE3HOH# ZaJBHOCTH
ZelicTBESA ¥ YPOBHS B4MUTH B IEpUOJ MUHHMYMa COJHEUHHX
ngred. [Ir@pH Ha KPUBHX O0C03HATADT padoqym AaJBHOCTD
ACHACTBHSA CBSI3M B KUJIOMETDAX,

25 Mr. IIpueMHas CTaHUUS HU JUEAY LEHB=HOYb.
Ilepejavmag cTaEquy pacnoxomeﬁa B Hanpan-
JEHUH noAcoxHeqnoﬁ TOYKHU
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Figo 970

Figo 970

Portées de brouillage en fonction de la portée utile et du
repport de protection, conditions de.nuit (sans absorption),
pour toutes les fréquences supérieures a 3 Mc/s. Les-

chiffres sur les courbes 1ndiquent la portée utile en kilo-
metres.

‘Interference range as a function of service range and pro-
tection ratio, night conditions (no absorption), all fre-
quencies 3 Mc¢/s and greater. Numbers on curves give ser=-

. vice range in kilometers.,
N .

Figo 970

Puc. 975

Alcance de interferencia como funcién de la distancia de
operacidn y del coeficiente de proteceidn, condiciones noc-
turnas (absorcidn nula), todas las frecuencias 3 Mc/s y

mayores. Los nimeros de las curvas indican la distancia

de operacién en kilbmetros.

JarbHOCTS IOMEX B 38BHCUMOCTHE OT IOJE3HON JaJBHOCTH
AeflcTBus ¥ YDOBHS BamuTH, B HOYHHX ycaoBusx (6es
DOTJOWEHNS ), H& BCEX YACTOTAX OT 3 MPI H BHIE,

Iudpn Ha KPUBHX OBO3HAUANT padouyn IaJBHOCTE AeﬁCTBKﬂ

'CBABIHE B HKUJIOMETPaX.
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Fig; 98.

Figo 980 .

Rapport des 1ntensites des champs du 31gnal utile et du
brouilleur en fonction de 1'espacement entre frequences,
pour la radiotelephonle & double bande latérale; fréquence
de modulation. maximum : 3 kc/s, rapports de protectlon de
25 db (courbe A) et 30 db (courbe.B).

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 &),
and 30 decibels (curve B).

Relacién de intensidad de cempo de las sefales deseadas a
indeseadas como funcion de la separacién de frecuencias

. para radiotelefonia de banda lateral doble, c¢on una fre-

Puc, 98,

cuencia de modulacién méxima de 3-kc/s, coeficientes de

proteccidén de 25 decibeles (curva A), y 30 decibeles
(curva B).

OTHOMEHNE HANPIKEHHOCTE! MNOJS NMOJEe3HOTO ¥ MemanueTo
‘CETH8JOB B BaBUCHMOCTH OT pa3leJeHUI UacToT, IPpH .
LBYXNOJOCHO% paimoTeliedOHUM, C MaKCHMAIBHOR wacTOTOMR
MOAyJXamu¥ B 3 KII, COOTBETCTByDLIUEE YPOBHIM samnwm
"B 25 Aé ( xzpusast A) m B 30 16 (xpuBas B)
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Fig. 99.

Portées de brouillage en fonction de la portée utile et de
1'espacement entre frequences, pour la radiotéléphonie &
double bande latérale; fréquence de modulation maximum 3 kc/s,
conditions de nuit (sans absorption), pour les fréquences
superleures a3 Mc/s. Rapport de protection 25 db lorsque

" 'les puissances rayonnées sont égales. Les chiffres sur les

Pige 99.

Figo 990

courbes indiquent la portée utile en kilométres.

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 Me/s and greater. Protection ratio 25 decibels
for equal radiated powers. Numbers on curves give service
range in kilometers. o '

Alcance de interferencia como funcién de la distancia de
operacidn y la separacidn de frecuencias; radiotelefonia
de banda.lateral doble, con una frecuencia de modulacidn

: _méxime de 3 Ke/s, condiciones nocturnas (absoreién nula), -

para las frecuencias de 3 Mc/s y mayores. Coeficiente de
proteccidn de 25 decibeles para potencias irradiadas igua-
les. .Los nimeros en las curvas . indican la distancia de

' operacién en kilémetros.

Puc.99. JanrHOCTH IIOMEX B 3aBUCHMOCTH OT palboueit JalbHOCTU

JAeiicTBUS CBSSE ¥ Pa3AEISHHAI YacTOT NpPHU LBYXIOJOCHOH
painoTesedOHENE C MaKCUMAJBHONE YaCTOTO! MOAYIALUZ B

3 KIH, B HOUHNX ycnoBuax (6es moraomeHus AJd BCEX
9acTOT B 3 NTI ¥ BHNE). YPOBEHH 3amuTH B 25 A6 Opw
OIZMHAKOBOH# maayvyaeMoit MomEocTu. [mdpH Ha EPUBHX 0603-
Haya®dT padouyyp AaJbHOCTD JAEHCTBMA CBIBW B KUJIOMETPAX.
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Fig. 100, Portées de brouillage‘en fonction de la portée utile et de
1l'espacement entre fréquences pour la radiotéléphonie &
doublé bande-latérale; fréquence de modulation maximum
3 kc/s, condltlons de nuit (sans absorptlon), pour les
fréquences supérieures & 3 Mc/s. Rapport de protection
30 db.lorsque les puissances rayonnées sont égales. Les
chiffres sur les courbes indiquent la portée utile en

 kilométres.

Fig, lOO. Interference range as a functlon 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. _ - I )

Pige. 100. Alcance de 1nterferen01a como funcidn de la distancia de

‘ operacion y la. separacidn de frecuencias; radiotelefonia
de banda lateral doble, con una frecuencia de modulacidn
méxima de 3 Kc/s, condiciones riocturnas (absorcién nula),
para las frecuencias de 3 Mc/s y mayores. Coeficiente de
proteccidn de 30 decibeles para potencias irradiadas igua-
les. Los niumeros en las curvas 1ndican la dlstancla de -
operacidn en kildmetros. :

Puc.100. LalbHOCTH NOMEX B 3aBHCHMOCTH OoT pasdoyeid ZaJBHOCTH
ZelicTBUI CBSASU ¥ DPa3leJeHud. qaCTOT, napyu ABYXHOJOCHOR
PazuoTEeIePOHUM ¢ MAKCUMAJILHOA YaCTOTOH MOAYyJIALDUK B

roy 8 Xrum, B HOYHHX ycxoBuax (des norxomeﬂnz) AASL Bcex
YaCcTOT B 3 MII ¥ BHmE. JPOBEHP 3amuTH B 30 zd/ np®
OZMHAXOBOH m3JAyuaeMOi MOmMHOCTH. IMOPH Ha KPEBHX 00603=
HayakhT pabouyn ZLaJbHOCTH ZLeUCTBUS CBA3Y B KHIOMETDPAX.
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