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National Allocation Plan

for Assignng Radio Range Frequencies
m the Band 119-126 Megacycles

SUMMARY

The plan outlined heremn was developed as a
guide 1 assigning operating frequencies to all
ultra-high-frequency radio range stations now
planned or which 1 the future may be built as a
part of the national system of air navigation
radio axids  The plan 1s based upon a standard
channeling system n the band of radio frequen-
cles between 119 and 126 megacyeles, which 18
devoted exclusively to radio range service
Frequency intervals between assignable operat-
Ing channels are umformly established at 200
kilocycles, thus providing a total of 36 channels
mclusive of the terminal frequencies of the
band

INTRODUCTION

For the first time 1 the history of aeronauti-
cal communications 1t has become possible to
apply advance technical planning mn the alloca-
ton of radio frequencies to the end that there
shall be an ordeily expansion of service on a
national scale This can be assured only
through systematic adherence to a comprehen-
sive long-range plan Costly, dangerous, and
sometimes makeshift readjustments, which are
necessaTy m the case of the 200400 klocycle
range service 1n order to accommodate each new
station, can thus be avoided on ultra-high
frequencies The ultimate radio-frequency re-
quirements of the aeronautical services and the
eourse of future development were not so well
known when the orginal service allocations
were made m the low and medmum-high fre-
quencies upon which acronautical radio com-
munications have heiretofore been dependent
As a result, n order to find operating frequencies
for vitally needed safety aids, 1t was necessary to
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reduce to the extreme linat, both the frequency
separation between contiguous range channels
and the geographrcal separation between sta-
tions sharing the same frequency The number
of additional stations which could be accom-
modated thereby was mereased several fold, but
at the cost of contmual revision of {requency
assignments with attendant great expense, not
to mention the resulting confusion and difficulty
fo1 the users of such faciities The actual cost
of changing the frequency of only one sumulta-
neous range station averages at least $800, exclu-
sive of the salames of the force of technicians
required The mmdirecl expense to the users and
others who must keep their operating manuals
and records up to date 1# difficult to estimate,
but 1t 18 considerable when 1t 15 remembered
that to add one new station or change the fre-
queney of an existing one 1 such a vast mter-
focking mnational network usually mvolves a
rearrangement at several other stations i the
same arca m order to avoid imterference

These {irequency allocation problems are
usually eapable of technical solutions when only
arway radio facilities are considered, but when
stations of other services are mvolved the ques-
tion becomes one for negotiation The com-
promase demanded frequently cannot be toler-
ated and vmunimum safety standards stall
maimntamed The only alternative m such cases
18 to hnmt flight operations

Fortunately, however, 1t 15 now possible to
take advantage of the foresight wisely applied
by the Interdepartmental Radio Adwvisory Com-
mittee when the frequencies above 30,000 klo-
cycles were allocated finally to specific services
The acronautical services eventually were



given an exclugive band of frequencies msterd
of bemng forced to suffer inteiference from other
services 43 they now do mn the 200—400 kilocycle
band It was possible to obtam an exclusive
frequency band m competition with econflict-
img demands from other services only because
those responsible for the allocation were de-
sirous of avoiding past mistakes and were able
to appreciate both the importance and manifold
advantages of the economucal use of a small
exclusive band, mstead of a dangerous and
wmefficient sharing of a large number of scattered
frequencies
DISCUSSION

On the basis of service and mieiference radn
as determmed by propagation characlemsties,
earth curvature, flight altitudes, and average
station spacing, 1t was determined that a given
frequency assignment might be repeated safely
at distances of approximately 500 mues Air-
craft midway between two such stations trans-
mitting on the same frequency would not
expect to hear a signal from either until reach-
mg altitudes of 29,000 feet or more, even taking
mto account wave refrachion, since line of sight
would be somewhere above 41,000 feet Con-
sidering the natural geographical spacing be-
tween airports on a representafive airway, a
maximum of four wntermediate stations was
estimated as desirable to provide a range at
bends mn the awrway or at pomts where stations
are necessary because of large and abrupt
changes i ground contour Thus, & total of
five frequencies was established as the mimmum
number required throughout a distance of 500
miles, the same frequencies being usable by
repetition indefimitely m the same sequence m
any pgiven direction With stations spaced at
epproximately 100-mile mtervals the awrcraft
would naturally tune to the frequency of the
nearest ground station so the possibility of
wmterference from any other stations operating
on the same frequency would be extremely
remote I an eircraft were at very great
altitudes under such eircumstances and should
for that resson hear unwanted sgnals, these
mgnals would of course be overridden by the
local desired signal because of the much greater
mtensity of the latter as compared with the

interference which would be greatly attenueted
with distance

BASIS OF ALLOCATION PLAN

From this premise was developed a standard
geographical umit area for radwo-frequency
assignment purposes This umt aren 15 a 500-
mile square subdivided mto 25 equal 100-mile
square areas, to each of which 15 assigned an
wdividual radio frequency from the following
list of 25 primary channels

119 2 megacycles 122 4 megacycleg
122 6

119 4

119 6 122 8
119 8 123 2
1202 123 4
120 4 123 6
120 6 123 8
120 & 124 2
1212 124 4
121 4 124 6
121 6 124 8
1218 1252
122 2

These units, when superimposed upon the map
of the continental United States, provide e
defimite geographical subdivision of the entire
country with a predetermined frequency for any
location which may be selected now or 1n the
future TFigure 1 llustrates the recommended
subdivision of the continental United States
mto 500-mile square umts for frequency assign-
ment purposes

In order to achieve the maximum possible
frequency separation between a station located
m any particular 100-mle square area and any
station m one of the eipht areas contiguous
thereto, 1t 13 desirable to depart from a normsl
consecutive numerical sssignment of the 25
avalable primary channels A consecutive
system of assignment would give a mmimum
frequency separation of only 200 kilocycles be-
tween some of the adjomning ereas It 19 pos-
sible, however, to arrive at an arbitrary disposi-
tion of frequencies which would give as much as
400 kilocycles rmnimum separation between
stations 1 adjommng areas One such arrange-
ment 18 iIndicated 1n figure 2 where the mimimum
separation has been wereased to 400 kilocycles
snd the average 18 nearly 2 5 megacycles
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Figare 2

APPLICATION OF ALLOCATION PLAN TO FOUR-
COURSE AURAL RANGE SYSTEM

If we assume & standard four-course aural
range and essentially the same disposition of
designated awrways of the United States as of
the date of this report, vlira-high-frequency
teplacements for the existing 250 low-frequency
arrway 1anges of all classes can be accom-
modated plus sufficient additional stations to
provide complete national service coverage

As arr traffic becomes heavier, especially at
pomnts where arrways converge, there 1s also a
growimng need for auxtliary ranges at certmm
terminals to provide additicnal approaches over
which the ghly concentrated flow of meom-
mg and outgomng arr traffic from several direc-
tions can be scgregated and safely directed To
provide for this supplemental type of range,
eizht additional frequencies are designated from
which may be selected frequencies with ade-
quate geographical separation from other chan-
nels 1 use wn that particulay area  The cntire
eight supplemental channels may bo duplicated
a suffictent number of tumes to care for all local
situations which can be reasonably anticipated
The frequencies proposed for this purpose are

119 0 megacycles 123 0 megacycles

1200 124 0
1210 1250
1220 126 0

Three auxihary primary channels zlso are pro-
vided for use as substitutes 1n case any of the
25 regular channels are found for any reason
to be unusable—for examplé, on account of
local or harmonic mterference from statrons of
other services which may happen to be situated
mm close geographical proxmmity The fre-
quencles are
125 4 megacycles

125 6
125 8

APPLICATION OF ALLOCATION PLAN TO TWO-
COURSE VISUAL RANGE SYSTEMS

Many pilots who have had experence with
ultra-hich-frequency localizers of the Civil
Aeronautics Admmistration’s mstrument land-
mg system strongly advocate the adoption
of two-course ranges ‘There 15 no funda-
mental difference between the present mstru-
ment landing localizer and the proposed two-
course range  The service radius of the range
18, of course, greater It has numerous advan-
tages ovet the four-course range mmportant
among which 1s the sumphfication of the pilots’
navigational problems

The same allocation plan would be equally
applicable to ranges of the two-course type

EFFECT ON RECEIVER DESIGN

The allocation plan as outhned lends 1tself
to the use of arcraft receivers designed for
push-button tuning This form of smmplified
tunmg 18 considered desirable, particularly
from the standpomnt of scheduled sir carmer
operations The plan permits an allocation of
the mmimum number of push-buttons for 1ange
service on awrcraft regularly assigned to any
particular route, and allows for the reservation
of other pretuned frequencies for nstrument
landing locahzer and aiwrport traffic control
service without mvolving an unreasonable
number of push-buttons

CONCLUSIONS

An expermental application of this alloca-
tion plan on a Nation-wide scope based upon



existmg and anticipated future requirements
for radio range service leads to the conclusion
that the adoption of such a plan will—

a Contribute to the most economucal and
efficient utilization of the frequencies
now available for range service

b Avmd the necessity for costly and confus-
ing frequency changes which would other-
wise be necessary 1n order to accommo-
date additional stations as they are

added from time to time to Serve new
routes or to fill gaps on existing aurways

¢ Reduce inter-station radio interference to a
miummumn by providing the maximum
possible frequency separation belween
geographically contiguous stations

d Accommodate the maximum possible num-
ber of stations

e Facilitate the solution of tuning problems
m the design and operntion of aireraft
Teceivers



