
5 mi !cs. A pilot us ing such a measure­
ment however, coui<l not <letermine, 

fo r example, whether he was at 5, I 0, 
15 , or 20 miles. 

By combing the low-l reyuency meas­
urement with the higher-frequency 
measurement, a coarse and fine system 
is achieved . This coarse freyuency will 
resolve the five-mile ambiguity and, 
at the same time, the higher frey uency 
will gi,·e a more precise measuremen t 

oi distance. This general technique 
impro,·es the distance accuracy b:.' rhe 
ra: io of the [req uencies. f n this case, 
the impro"ement is approximately 18 
times. In practice, both coarse and fine 
systems are used simultaneously and 
io1ntl y. The automatic serYo sha ft po­
si tions out the coarse sys tem and then 
swi tches to the f-ine system. No action 
on the pilot"s part is required for any 
of these operat ions. The pilot merely 
knows the distance more accurately by 
the two-frequency method. 

Made by Sperry: Phys ical eyuipment 
hased on these pri nciples has been co n­
structed bv the Sperry Gyroscope Com­
pa ny and- is now undergoing Bight 
tnals by the All-Weather-Flying Divi­
sion of the USAF. By such a means, 
as the bas ic course fine system, ambi­
"uities are resolved and the necessary 
~u:u racy acquired. The addition of a 
second or even a third frequency does 
not complica te the sy~tem much over 
the simp'.e single-frequency system 
si nee al most all parts of the radio loop, 
transmitte rs, receivers, servos, etc. , are 
common to the two-freque ncy or three­
frequenc y sy~ tems. Thus, an increase 
in accuracy to ::dmost anyth:ng re­
auired ope~ationally can be achie ved, 
i;1cluding the extremely h igh accuracy 
required lor the final approac h. 

It is important/to note that discrete 
fixed frequencies are employed for the 
measurement, thus permitting the use 
of narrow-band fi lters adj usted to the 
measurement fre quencies. In this m an­
ner the o,·er-all bandwidth of the dis-

' . d tance measuren1ent system 1s reduce 
and the signal-to-noise r:Hio is im­
proved. T hese discrete lrequenc1 es 
ut ilize only a small percentage ot the 
a vailablc modulation spectrum ot the 
ai r "round ratio tr,:nsmission and re-

" ception equi pment. 

It is therefore possible to supply part 
of the radio loop by using another 
fac ility. The DME herein docribcd 
has been integrated with a 5,000-mc 

on1n i-range systen11 so that the 01nni 
range transmitter supplies a r;idio 
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ch;in nel to all ;iircrafr employing the 
system, and the omni-range receiver in 

the aircraft receives both the di stance­

measurement signal and the omni­
range signal. Modulation for • these 
functions and several other functions 
are fi ltered off at the aircraft's receiver 
and treated independently by measure­
ment circuits. Thus, economy of. rad io 
spectrum anJ equipment are an im­
portant part of this DME technique. 

M ultiple Use of the DME : It is ob­
vio us that if 50 aircraft are all trans­
mitting a continuous distance-measur­
ing tone distance-measuring tone mod­
ulation on the same rad io channel, 
interference between signals will be 
enco untered. T o avoid interference , 
each aircraft utilizes the radio channel 
only ;i frac tion of one percent of the 
time, thus reducing this problem to a 
point where it no longer can affect the 
system in operational use. If each air­
craft used the radio channel one-third 
o[ one percent of the time , 300 ti,ne 
in ter vals would be available. By sched­
uling the t!·ansmission time of each 
aircraft , a multiple aircraft service is 
provided. 

In practice, this scheduling is ac­
complished by azim uth scanning of 
the terminal area in a manner similar 
to a rotating searchlight beam. As the 
scann ing device passes through No rth, 
a signal is transmitted to all aircratt 
employing the s~r vice to notify them 
that they are to transmit at a time 
proporti ona l to th ~ir azimuth position. 
The azimuth scan is made 111 six 
seco nds. The aircraft employ their 
omni-range recei ve r for de termining 
their azimuth and thus the time at 
which they ca n measure d istance. For 

J etliner Dropped 
The Avro Canada Jetliner project 

is to be • put aside indefinitely in­
sofar as the Canadian Government 
is concerned, Minister of Defence 
Production C. D. Howe told the 
Commons recently. However, Avro 
Canada is still considering carry­
ing on with the development of the 
aircraft, and company officials say 
that there remains a good chance 
that the USAF will order a number 
for military transport use. Said Mr. 
Howe ... "Unfortunately, in times 
like these, with the urgent need for 
war planes, it has been decided lo 
put the work aside .. . If the oppor­
tunity offers a little later, we hope to 
complete the work. and produce a 
Canadian designed air trans port 
plane powered by Canadian jet 
engines". 

/(l gqJ-111/Sc 
example, an aircraft at N orth responds 
instantl y. An aircraft at 'JU degrees 

resp"nJs 1.5 seconJs later, an aircra ft 

at 180 Jegrees .3 sccon<ls later, and so 
fo rth. 

Procedure: The response time is 
l/60th of a second, du ring which th e 
radio loop between the air and ground 
is closed and a distance measu rement 
is made. This pe rrnits 18,600/ 60 or 

310 separate cycles of the higher-fre­
quency modulation to be measu red in 
the phase-comparing circuit. The phase­
measurement ci rcu it receives a signal 
fo r each cycle so that , essentiall y, the 
d istance is the ~l\·erage of the 3 10 con ­
secutive measurements <luring the 
1 / 6Uth of a seco nd. This signal is then 
stored in an electrical circuit and the 
next few seconds are used to f 
the control motor to the new p 

Since a precise measurement 
tance is made each six seconc 
possible, after fo ur or five r 
men ts , to establish the rate of ;"(' 
ot distance. This signal is al sc 1 -: · 
the servo motor to smooth oul '\.. 
dica tion. If a measu rement is 
ca use ot interference or loss c 
the rate of change of distance 
bered" 111 the elec trical circui' 
played to mo ve the phase meas u1rn 1-, 
device to the new assumed position. 
This can co ntinue fo r as many as four 
or fi ve consecutive missed measure­
ment periods. Thus, smooth and ac­
curate data are fed to the pilot ·s dis­
play. By the time-sharing process des­
cribed and the employment of rate 
and rate memory in the servo systems, 
a distance-measurement system is pro­
vicied wh ich will not be saturated 
under the highest possible anticipated 
utilization rate. 

Instrumentation: It is possible to pre­
sent distance da ta to the pilot in 
several forms. These include such 
standa rd-type indication as multiple­
hand clock-type indicators, Veeder­
l{oot co unters, electrical meter move­
ments, sy nchro repeaters, etc . In the 
terminal area , complex configurat ion 
of the Hight tracks under dense traffic 
conditions is more the rule than the 
exception. It appear s impossible for 
the pilot to Hy a track as illustrated 
in the accompanyi ng figure by means of 
an independent az imuth dial. d istance 
dial, and heading dial. 

For exa mple, in figure 3 it the air­
craft proceeds down the track as illus­
trated at point "A", the azimuth is 
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