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extended penod of tune The frequencj chosen 
for thw expernnents was 125 megac>cIes (2 4 
metels wax elength) The Bell Telephone Lab- 
omtones cooperated by furmshmg an ancraft 
rece~re~ for uw m the Bureau of An Commerce 
axplane SS 62 RCA Manufacturmg Com- 

pany also equpped their Waco amplane with B 

recarer for the tests, which took place between 

Mn) 28 and 30 1937 The results of these tests 
prolrd rerj gratlfjmg Later. further tests 

nere camed on by a group from the War De- 
pal tment Awcruft Radio Laboratory, Wright 
Fxld, Daj ton Olno, m a Fold trl-motored a- 
plane It 1s the pu’posp of this report to 

descllbe the equipment used m the tests made 

on May 2%30, 1937. by the pa~ormel of the 
Rsdw Delelopment Section, Bureau of An 

Cnmmrrce, the Bell Telephone Laboratones and 

RCA Mannfncturmg Company 

EQUIPMENT 

A Type TXI, 100-n att, crystal-controlled 
tmnsmtter cnpable of bang fully modulated 

by ather rolce “1 a 1020-cycle tone was used 
The TXT tl ansmltter rras ongmally desvgned 

for operstlon on 60 to 65 megacycles, and for 

the pm-pose of thw t&s \,a$ mod&d by the 
ntdlzatlon of recently dereloped transnusamn 

lme tank cncuts of high efficiency for opera- 

tlon at 125 megacycles at the Solver Hill Ex- 
perunentnl Radio StatIon An output of 100 
watts mas also obtamed at this frequency mth- 

out the us0 of addltlonal tubes -4 block 
schemata of the transrmtter IS shown m iigure 

1 A photograph of the trnnsmltter mstalled 

in the control tower at IndwapoILs An-port n 

show) m figure 2 
The antema consAed of a vertntl copper 

tube approslmately one-half wa, elength long, 

fed by the transmitter hy means of a v&mch 

(1) 
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Figure 8.- Signal strength at various distances from the airport...Flight at constant altitude of 1,ow feet. 

One flight -xas nlado in the Waco at. II con- The colnputed opticnl-path &itude for 62 miles 
st,ant a,ltitudc of 1,000 feet,, tonard Richmond, i’i apprOxil”“tely I,noo feet.. 
Ind. Readings uf signal input to the receiver 
wre made at, wrions d&axes from the trans. RESULTS 

titter. The results of this test a,rc sbonn in The rwulls obtained in 11~ flight tests on 125 
figure 8. Very good qualit,y speech c~nuld be ; vlegxyc~les xt Iudinnapolis indicate that, fre- 

received down to 100 nCcrovolts input. to the qwncies in this neighborhood are, nery suitable 
n333irer~ conwponding to about 45 n&s dis- for airport t,raiiic corrt~rol, and should provide 
tame at 1,060 feet altitude. This lane input a mwh beelter service than 278 kilocycles. Of 
YPBS received at 62 miles by iruxwsing altitude grcate,st importance is their frcedoru from at- 

to 1,500 feet. Howeverl ir~telligible spercb 
through considerable i&ion noise could bo n- 

uwsphwic disturbances, particnlarl~ under bad 

neathor conditions when t,he 278.lnlocycle fre- 
ceiwd at the same di&nce ut 1,000 feet rrltitude, quency fails. This nns xnply demonstrated in 



the flight, to ‘hrre~ IInnt,e duriq n st~om~J,whcn 

the 2GG.kilocycle, sign& from n 1,000.watt 
rndio range transmit,tcr am1 the ZTX-kilocycle 
signrtls from the 1 5.xmtt IralWcomrol t,rms- 
n&w rerr both oblitersted nt Lx t,llan 15 
miles from the airport, nhereus tlre~ 12%megu- 

cycle signals of t,be 1~01).watt trxnsmitter were 
clear up to 42 miles at 2:OOO feet, nltitnde. 

The rmults of the constant. altitude flight 

show that with the equipment used in these t&s 
good roic,e quality reccpt,ion mny bc obt,nined 

within or slight,ly beyond opt~irxl pat,11 distances 
up t,o altitudes of about 1,ooO feet,. At, higher 
altitudes, indicnt.ions am tha,t good reception 

can be obtained considerably beyond the optical 
distance. The limiting fxtor in these obserrw 
tions mas the ignition noise due to imperfect 
shielding, which permitted good roia reception 

down to about 100 microvolts input, to t,he. re- 

c&w in the case of the WRCO installation, and 

somemhn,t less in the cam of the NS-62 instal- 
l&m. 

CONCLUSIONS 

It, is concluded that : 

(1) Furthm flight tests should be made by 
the Borenu, p:irt,icularly under heav mill 
stat,ic c,onditions. 
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(2) dttent,ioll should be directed toward the 

inqmnwwmt of aircmft antann? nud rcwrirer 

installat~ions to eliminxte antenna directivity 

md reduce ignit,ion noises to a minimum. 

Indicntions are that the shie,lding md bonding 

rrquirrments of appnratus in airplnnes at, ultra- 
high frequencies is of somev\-hat greater im- 

portance than at low frequencies, but no great 

difficulty with ignition noise is ant,icilmted. 
: (3) The Bu~au should consider t,aking steps ,, 

lo encoursgc the use of frequencies in the band 
129-132 mcgacyc,les for airport traffic control 
nnd discourage t,he fint~her USA of 27X kilocycles 
for this service,. )Due to the propagation char- 
acteristics of the ultra-high frcquenciss, t,he 

interfrrencc problrm between ground stations at 
rarious airports should be minimized, since it is 

known that t,hrse frcqualcies RR not reflwted 

from the, Heariside layer; nnd follow an men- 
tially opt,ical path. Although a lOiSwatt trens- 

mitter was wed in these tests, it is quite, prob- 
able, that 2.5 watts will be auf&Cat and should 
materially mduce tho interferera zones be- 
t.ween airports. However, until sufficient ape- 
rience is gained at n number of airport 

installations, this power should not, be reduced 
below 100 n-ntt,s. 
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