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National Allocation Plan 

for Asslgnmg Radio Range Frequencies 

m the Band 119-126 Megacycles 

SUMMARY 

The plan outlmed herem was deTeloped aa a 
’ guldo m asslgnmg operatmg frcquencles to all 

ultra-high-frequency radio range statlons now 
planned or wluch m the future may be budt as ri 
part of the natlonal system of air navlgatlon 
radio ads The plan 1s based upon a standard 
channehng system m the band of radio frequen- 
cle8 between 119 and 126 megacycles, which IS 
devoted exclusively to radio range service 
Frequency mtorvals between assignable operat- 
mg channels are umformly estabhshed at 200 
kilocycles, thus provldmg 8, total of 36 channels 
mclus~ve of the termmal froquenmes of the 
band 

INTRODUCTION 

For the first tune m the hIstory of aeronautl- 
cal commumcahons It has become possible to 
apply advance techmcal planrung m the alloc~ 
tmn of radio frequenaes to the end that there 
shall be an ordaly expansion of servxe on a 
natlonal scale This can be assured only 
through systematz adherence to & oomprehen- 
sme long-range plan Costly, dangerous, and 
sometmxs makeshIft readlustments, which are 
necessary 111 the case of the 200400 kIlocycle 
range semce m order TV accommodate each new 
station, can thus be avolded on ultra-bh 
frequencms The ultnnate radio-frequency re- 
qurements of the aeronautical services and the 
course of future development were not so well 
known when the orlgmal service allocatmns 
wers made m the low and mednun-high fre- 
quenaes upon which acronautlcal radm com- 
munxatlons have haetofore bow dependent 
As a result, m order to find operatmg froquencles 
for vitally needed safety ads, It was necessary to 

reduce to the oxtrcme lmut, both the frequency 
separation between contiguous range channels 
and the geogrnplucal separatmn between sta- 
tlons shnrmg the same frequency The number 
of addltlonal statlons whxh could be accom- 
modated thereby n-as mcreased several fold, but 
at the cost of contmual I-evasion of frequency 
assignments with attendant groat expense, not 
to mention the resultmg confusion and dSiculty 
fol the usere of such facllltles The actual cost 
of changmg the frequency of only one sum&a- 
neous range stat1on a~emges at least 5800, exclu- 
slve of the salanes of the force of technlcmns 
requuxd The mdu-ect expense to the users and 
others who must keep thor operatmg mnnuals 
and records up to date 1s dficult to e&mate. 
but It IS considerable when It 1s remembered 
that to add one new statlon or change the fra- 
quency of an exlstmg one m such a vast mter- 
lockmg natlonnl network usually m\olves a 
renrrnngcment at several other statlone 11, the 
same area III order to avoId mterference 

These frequency allocation problems are 
usually capable of tecluucnl solutions when only 
amway radio feclhtles are consIdered, but when 
statlons of other serv~es are mvolved the ques- 
tlon becomes one for negotmtmn The com- 
prormso demanded frequently cannot be toler- 
ated and mmunum safety standards stfi 
mnmtamed The only slternatlve m such cr~ees 
1s to lnmt flight operstmns 

Fortunately, however, It 1s now possible to 
take advantage of the foreslght wisely apphed 
by the Interdepartmental Radio Advisory Com- 
nuttee when the frequencms above 30,000 MO- 
cycles were allocated finally to spectic sei-YICBS 
The scronautlcal serials eventually were 
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mterference whxh would be greatly ettenuated 
with distance 

given an exclusive hand of frequencies Instead 
of bang forced to suffer mtclfercncc from other 
se~v~.cs as they noa do m tho 20&400 kdocycle 
bend It was posslblo to obtam an excluswe 
frequency band m competltlon with confhct- 
mg demands from other services only because 
those responsible for the allocntlon were de- 
smous of svoldmg past mlstnkes and were able 
to appreaate both the importance and mrtnlfold 
advantages of the econom~al use of a small 
ex~luswe band, mstertd of a dangerous and 
me5clent sharmg of B large number of scattered 
frequencies 

From this prcmlse wns developed a standard 
geoguphlcal unit area. for radio-frequency 
nsslgnment purposes This umt area 1s a 500. 
m&z square subdlvlded mto 25 equal 100-m& 
square areas, to each of which IS asagned an 
mdlrldual radio frequency from the followmg 
hst of 25 prunnry channels 

BASIS OF ALLOCATION PLAN 

DISCUSSION 
119 2 megacycles 122 4 
119 4 

megacyrles 
122 6 

119 6 122 8 
1198 123 2 
1202 123 4 
1204 123 6 

121 6 124 8 
121 8 125 2 
1222 

On the basis of eerv~e and mtelference red11 
as detennmed by propagstlon charactenstlcs, 
earth curvature, fhght altitudes, and aversge 
statloo spncmg, It was determmed that a even 120 6 123 8 

frequency assignment might be repeated safely 120 8 1242 

at distances of approxnnately 500 m&s AK- 1212 1244 

craft mldway between two such ststlons tram- 
1214 124 6 

mlttmg on the e&me frequency would not 
expect to hear a signal from either until rcech- 
mg altitudes of 29,000 feet or more, even takmg 
mto account wave refix&on, emce hne of sight 
would be somewhere above 41,000 feet COD 
sldenng the natural geographical sprung be- 
tween Imports on & representst1ve a1rvay, & 
maxunum of four mtermedlate statlone was 
estimated as deerable to provide e range at 
bends m the arvay or at pomts where stations 
sre necessary because of large and abrupt 
changes m ground contour Thus, & total of 
five frequencies was estsbhshed as the mmunum 
number requred throughout & d=tance of 500 
m&e, the 8eme frequenws bemg usable by 
repetltlon md&mt~ely m the saxme sequence m 
any gwen drectlon With statlons spaced at 
approxnnately loo-mile mtervals the alrcraft 
would naturally tune to the frequency of the 
nearest ground statlon so the posslblllty of 
mterference from any other statlone operatmg 
on the same frequency would be extremely 
remote If an aucraft were at very great 
altitudes under such clrcumstences and should 
for that reason hear unwanted slgnsls, these 
srgmls would of course be overndden by the 
local dewed signal because of the much greater 
mtenslty of the latter as compared with the and the average 19 nearly 2 5 megacycles 

These umts, when supermposed upon the map 
of the cantmental Umted States, provide a 
defimte geographIcal subdlvlslon of the entire 
country with a predetermmed frequency for any 
location which may be selected now or m the 
future Flgure 1 dlustratos the reeommrnded 
subdwlslon of the contmental Umted States 
into 500~de square umts for frequency assign- 
ment purposes 

In order to achieve the maxunum posslble 
frequency separation between a statlon located 
m any pertuxlar 100~ml10 squaw area and any 
stntlon m one of the eight areas contguous 
thereto, It 19 deemable to depart from a normal 
consecutwe numencd asslgrunent of the 25 
avadable primary channels A consecutme 
system of assignment would give e mmnnum 
frequency separation of only 200 kdocycles be- 
tween 8ome of the adjommg areas It 19 pos- 
sible, how-ever, to eri-1ve at an arbitrary duposl- 
uon of frequencies which would give aa much ae 
400 kdocycles mmunum separation between 
stations m adjommg are&s One such arrange- 
ment 1s mdlcatod m figure 2 where the mmlmum 
separation has been mcreased to 400 kdocyclea 
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APPLICATION OF ALLOCATION PLAN TO FOUR. 
COURSE AURAL RANGE SYSTEM 

If we assume a standard four-course aurltl 
range and essentxxlly the same dlsposltlon of 
designated alrwaya of the Umtcd States as of 
the date of this report, ultwhhlgh-frequency 
replacements for the exlstmg 250 low-frequency 
anway ,mges of all classes can be accom- 
modated plus sufficient addltlonel stetlons to 
provldc complete natIonal serv~e coverage 

As ar traffic becomes hewer, especmlly at 
pomts where arways converge, there 1s also a 
growmg need for auxdla~ ranges at c&am 
termmals to prorldc addltlonal approaches over 
wh-hlch the highly concentrated flow of mcom- 
mg and outgomg rur traffic from several dlrec- 
tlons can be segregated and safely duected To 
provide for this supplemental type of range, 
eight addltlonal frequenws are designated from 
which may be selected frequcncws \vlth ade- 
quate geographical separation from othel chan- 
nels m use m that partlculrw aren The cntlre 
eight. supplemental channels mny bo duphtated 
H sufficient mumbar of tuoes to ca,ro for nil local 
sltuatlons whxh can be reasonably antmlpated 
The frequencies proposed for this purpose EWO 

119 0 megacycles 123 0 megacycles 
120 0 124 0 
1210 125 0 
122 0 126 0 

Three adary prunery channels also are pro- 
vldcd for use as substltutos m case any of the 
25 regular channels are found for any reason 
to be unusable-for exampl6, on account of 
local or harmonic mterference from stations of 
other savces whxh may happen to be situated 
m close geographIca proxlmlty The fre- 
quencu% axe 

125 4 megacycles 
125 6 
125 8 

APPLICATION OF ALLOCATION PLAN TO TWO- 
COURSE VISUAL RANGE SYSTEMS 

Many pllots who have had expermnce wth 
ultra-bh-frequency locahzers of the Cwll 
Aeronautics Admmlstratlon’s mstrument land- 
mg system strongly advocate the adoptlon 
of two-coune ranges There 1s no funda- 
mental difference between the present mstru- 
ment lendmg local~zo~ and the proposed two- 
cour3e range The serwce radms of the range 
IS, of course, greater It has numerous sdvan- 
tages over the four-course range important 
among which 1s the sunphficatlon of the pdots’ 
nsvlgatlonal problems 

The same allocatIon plan would be equally 
apphcable to ranges of the two-course type 

EFFECT ON RECEIVER DESIGN 

The nllocatlon plan as outhned lends Itself 
to the use of ancraft recewers deslgncd for 
push-button tunmg This form of slmphficd 
tunmg 1s consldered dearable, partuxlarly 
from the standpomt of scheduled au- earner 
operations The plan pernuts an nllocatlon of 
the mnmnum numba of push-buttons fol Iange 
ser~ux on arcraft regularly assigned to any 
park&x route, and allows for the resorvatlon 
of other pretuned freqnenaes for mstrument 
landmg locnhzor and awpolt traffic control 
sorv~e wlthout mvolvmg an unreasonable 
number of push-buttons 

CONCLUSIONS 

An experimental apphcatlon of thu allooa- 
bon plrm on a Natlon-wide scope based upon 
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exstm~ and mtmpeted future reqummmts 
for rndlo range sermce loads to the conclusion 
that the adoptlon of such & plan wll- 

a Contribute to the most econonucal and 
efficient utlhzatlon of the frequencm 
now avadable for range sermce 

b AvoId the necemty for costly and confus- 
lngfrequencychanges~~ch~ould other- 
WIW be necessary m order to awommo- 
date addltlonal stations as they are 

added from tune to trno to serve nex 
routes or to till gnps on existing airways 

o Reduce u&r-station r&o interference to a 
nunmum by prooldmg the rnaxm~~rn 
possible frequency separntlon between 
geograpbxally contiguous stations 

d Accommodate themexnnum possible num- 
ber of statlons 

e Facdltate the solution of tunmg problems 
m the design and operatlon of arcraft 
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