
FEDERAL AVIATION AGENCY 
BUREAU OF FLIGHT STANDARDS 

Washington 2 5 , D. C . 

May 21*, I96I 

CIVIL AIR REGULATIONS DRAFT RELEASE NO. 61-11 

SUBJECT: Requirement for Airborne Distance Measuring Equipment 

The Bureau of Fl ight Standards of the Federal Aviat ion Agency has 
under consideration amendments to Parts 4 0 , 4 1 , 4 2 , and 43 of the C i v i l 
Air Regulations* The reasons therefor are set forth in the explanatory 
statement of the attached proposal which was published today i n the 
Federal Register as a notice of proposed rule making. 

The Bureau of 'Flight Standards des ires that a l l persons who w i l l be 
af fected by the requirements of this proposal be f u l l y informed as to i t s 
e f f e c t upon them and i s therefore c irculat ing copies in order to afford 
interested persons ample opportunity to submit comments as they may 
desire* 

Because of the xarge number of comments which we ant ic ipate receiving 
in response to this draft re lease , we w i l l be unable to acknowledge receipt 
of each reply* However, you may be assured that a l l comment w i l l be given 
careful consideration* 

I t should be noted that comments should be submitted in duplicate to 
the Docket Section of the Federal Aviation Agency on or before August 1 , 
1961* Thereafter, such comments w i l l be avai lable in the Docket Section 
to a l l interested persons, and as addit ional period w i l l be allowed for 
submission of further comments in response thereto* In order to insure 
consideration, such additional comments must be received on or before 
October 1 , 1961* 

D i r e c t o r , 
Bureau of F l ight Standards 
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As published in the Federal Register on May 24, 1961 (26 F.R. 4455) 

FEDERAL AVIATION A6ENCY 
l 1 4 CFR PORTS 4 0 , 4 1 , 4 2 , 4 3 1 

Docfcet Ko. 731; Draft Release So 

AIRBORNE DISTANCE MEASURING 
EQUIPMENT 
REQUIREMENT 

Pursuant to the authority delegated 
TO me LAY the Administrator (14 CFR 
405.27.1. notice IS hereby given that there 
is UNDET consideration a proposal to 
amend Parts 40, 41, 42, and 43 of the 
Civil Air Refutations as hereinafter set 
forth. 

Interested persons may participate in 
the making of the proposed rules BY sub
mittals such written data, views, or 
arguments as they may desire, Com
munications should be submitted in 
duplicate to the Docket Section of the 
Federal Aviation Agency. Room B-316, 
1711 New York Avenue NW., 'Washington 
25. DC, on cr before August 1, 1961. 
Thereafter, such comments will BE avail
able in the Docket Section to all in
terested persons. After examination of 
the original comments received, inter
ESTED persons may submit such ADDI
tional comments in response thereto as 
they may desire. Such additional com
ments must be submitted on or before 
October 1. 1961. (Photostatic copies of 
:omments on file in the Docket Section 
may be obtained upon payment of the 
cost of such copies.' All original com
ments and additional comments in re
sponse thereto received by the dates 
specified for receipt thereof will be con
sidered BY the Administrator before 
taMng action on the proposed rules. 
The proposals contained in this notice 
may be changed in the light of the com
ments received. 

Distance measuring equipment (DME) 
is that portion of the standard interna
tionally adapted short-range system of 
navigation which indicates TO a pilot the 
distance an aircraft is from a ground 
station. The bearing, or azimuth, por
tion of this system is obtained by the use 
of very high frequency omnirange 
(VORi equipment. VOR "DME as used 
herein means airborne radio naviga
tional equipment consisting of a VOR 
receiver and distance measuring equip
ment The term VORTAC is used to DE
scribe a VOR facility at which a TACAN 
facility has been co-located and from 
which the airborne VOR DME receives 
bearing and distance information. The 
bearing and distance information re
ceived from the VORTAC facility fur
nishes the pilot with continuous infor
mation of the airplane's position with 
respect to that facility. 

Military aircraft utilize a TACAN re
ceiver which, when tuned to a ground 
military TACAN station or to a civil 
VORTAC station, furnishes the pilot 
with continuous bearing and distance 
information. Civil aircraft equipped 
with VOR DME may also obtain dis
tance from military TACAN stations due 
to a system of pairing VOR frequencies 
with TACAN frequencies. 

In the interest of expediting to the 
maximum the installation of distance 

measuring ground facilities, certain VOR 
facilities will be equipped for the time 
being with only the distance portion of 
a TACAN facility. This is necessary due 
to the shortage of certain equipment. 
When this equipment is available, these 
facilities, which will be known in the in
terim as VOR-DME facilities, will be 
fully converted to VORTACs. During 
this interim period, 'military aircraft 
Which are equipped with TACAN will be 
able to receive distance information 
from these VOR-DME facilities. 

The regulations presently require that 
civil aircraft must be VOR-equlpped 
when thep operate IFR on the existing 
VOR airways, Low frequency airways 
are rapidly being discontinued and re
placed by VOR airways, so that in the 
not too distant future IFR flight along 
virtually all the airways or in other con
trolled airspace will require VOR equip
ment. There is, however, no regulation 
in effect today which requires distance 
measuring eoulpment on aircraft. 

In 1957. the President's Air Coordinat
ing Committee, with representation from 
all segments of the aviation industry, 
published ACC 68/11 (revised) outlining 
the minimum operational performance 
requirements for a VORTAC air traffic 
control system. 

Some of the recommendations and 
conclusions stated in ACC 53/11 with 
regard to a VORTAC airway route struc
ture and air traffic control service are: 

1. Traffic volume, complexity of op
erations, safety requirements, efficient 
use of airspace, and the expeditious 
movement of air traffic dictate that 
maximum use of both the azimuth and 
distance measuring capabilities of VOR
TAC will be required in the navigation 
of aircraft subject to positive separation 
and in the performance of air traffic con
trol service for such aircraft by at least 
1965. At that time, 

(al The air traffic control system will 
have to be based on both the azimuth 
and distance capabilities of VORTAC: 

(b) Aircraft to be operated under in
strument flight rules will be required to 
have both distance measuring and azi
muth capability and 

<c) Aircraft to be operated under 
Visual Flight Rules and in such a man
ner that they will be subject to posi
tive separation will be required to have 
both distance measuring and azimuth 
capability. 

Since 1957, the Federal Aviation 
Agency, the military servioes, and cer
tain civil aviation groups have proceeded 
on the assumption that the conclusions 
of ACC 58/11 would be effectuated by 
1965. Major advances have been made 
by the military services and civil avia
tion with respect to the manufacture, 
programing, and installation of VOR/ 
DME and TACAN equipment. However, 
the overall program does not appear to be 
progressing at a rate which will achieve 
the 1965 goal emphasized in the ACC 
conclusions. It is becoming increasingly 
apparent that some definite impetus to 
the program must be given by the Agency 
at this time. 

Accordingly, on March 22, 1961, the 
Bureau of Flight Standards held an in
dustry-wide conference in Washington, 
D.C., to discuss these matters, This was 

attended by representatives from a 
meats of aviation, Including inte 
manufacturers of aviation equipn 

The sense of the discussions AJ 
opinions expressed at the meeti! 
cheated general acceptance Of: 

1. The -validity of a complete 
DME and TACAN operational er 
ment for IFR flight. 

2. The desirability ot airborn 
tance information for both navigi 
and air traffic control purposes. 

3. The necessity of Increasing U 
rent rate of progress, t£ the 196 
is to he achieved. 

4. The fact that increased pi 
would necessitate". 

(a) Widespread awareness in s 
ments of aviation as to the use 
benefits of the VORTAC syst 
navigation. 

(bl increased production of s 
equipment for both air carrier an 
eral aviation use. 

(ĉ  Accelerated installation pw 
for both airborne and ground equi: 

<d> Increased effort among all 
try and governmental groups to * 
nate the production, installatio: 
operational implementation of 
equipment. 

(e) Accelerated development a: 
plementation of air traffic control 
dures for the use of DME equiprt 
achieve the maximum benefits ! 
widespread installation Of DME. 

It was evident that despite tfi 
mendable efforts on the part of n 
the aviation industry to equip th< 
planes with DME, sufficient progr 
not and is not being made. It w 
evident that the Federal Aviation 
must at this time give new ii 
direction, and guidance to the DIt 
fram if the common short-range: 
VORTAC, is to be a reality by 191 

The Federal airways route st: 
has been realigned on the thre 
basis as part of the entire progr; 
visioned in ACC 58/11: Low altiti 
to 14,500 feet MSL>, intermedia' 
tude <14,5.0Q to 24,000 feet MSI 
high altitude (24,000 feet and 
The order of installation and Iocs 
DME equipped facilities is beins 
basically so as to serve first, tl 
altitude route structure and the ti 
areas serving these routes; ne 
intermediate; and finally, the 1c 
tude route structures and their ass 
terminal areas. 

Effective April 6. 1961, all h 
quency airways above 14,500 fei 
were discontinued so that the hi 
intermediate altitudes are now t 
trolled airspace containing onl 
airways and jet routes, with the ex 
of a very few low frequency high ; 
jet routes. The FAA installatii 
gram includes completion of all 
VORTAC facilities serving these 
tures by January 1,1963. the maj 
which will be completed by July 
It is anticipated that by 1965 • 
frequency airways route structur 
14.500 feet MSL will have been 
tinued and replaced by VOR 
served by VORTAC facilities. 

Air traffic control separation 
and procedures have been establi 
the use of DME. These procedv 



esult in more efficient air traffic control 
f aircraft which are DME-equipped. 
'he publication of arrival and departure 
rocedures, holding procedures, and in-
trument approach procedures based on 
he use of VOR/DME and TACAN will 
e expedited by the Agency. 
With respect to user installation and 

se of VOR/DME equipment, the Air 
transport Association announced at the 
larch 22 conference that the scheduled 
ir carriers planned the full installation 
•f VOR/DME equipment and use of the 
rORTAC system before 1965. Many of 
heir turbine-powered airplanes are cur-
ently equipped with DME. Various 
lectronic manufacturers at the confer-
nce assured those present that full-scale 
iroduction of DME equipment, suitable 
or large airplanes, will be forthcoming 
n the very near future, and in sufficient 
uantity to meet the schedule being pro-
K>sed in this notice. It was also indi-
afced that the military services will have 
,11 of their first line and tactical air-
>lanes TACAN-equipped by July 1961, 
Jid will make every effort to equip the 
emalnder of their airplanes as rapidly 
,s possible thereafter. 

The general aviation groups at the 
inference indicated a somewhat more 
:autious approach to the subjece of re-
[uired airborne DME equipment. Prin-
ilpally, they questioned the availability 
>f lightweight, low cost, and reliable 
JME equipment suitable for use in small 
Jrplanes and the availability of test and 
-ervice facilities. In this respect, it was 
tated by one manufacturer that light
weight DME, suitable for the greater 
lumber of the smaller types of airplanes 
ised for IFR flying by general aviation, 
las been developed and will soon be 
ivailable to the public, other manu-
acturers pointed out that they are also 
leveloping lightweight DME and stated 
;hat they will have sets in production in 
,he near future. 

At the present time, only that radio 
lavigational equipment which is used by 
ilr carriers must meet the requirements 
>f applicable Technical Standard Orders. 
Some thought has been given recently to 
unending Part 43 of the Civil Air Regu-
ations to require that radio navigational 
iquipment on all airplanes being oper-
ited IFR in the air traffic control system 
neet applicable TSO requirements. No 
iecision on this matter has been made as 
ret. If it is decided to effect such a re-
luirement, it will not be made applicable 
;o any radio navigational equipment, in-
sluding DME, constructed prior to the 
jfteetive date of such a requirement. 
Htowever, whether or not it is decided to 
•equire that all radio navigational equip-
nent meet Technical Standard Order 
•equirements, if it is found that any par-
.fctilar type of such equipment, including 
DME, is of such a nature that its opera-
;ion would be derogatory to the air traffic 
;ontrol system, appropriate corrective 
iction will be taken. 

It is recognized that a need will exist 
;or providing test and servicing facilities 
which are convenient and generally 
ivailable. In this connection, the ground 
md airborne check points presently 
ivailable for checking VOR receiver per
formance will be expanded to provide a 

check for airborne distance measuring 
equipment. 

In connection with the benefits, needs, 
and uses of DME, it should be noted that 
the VORTAC system of navigation has 
always been premised on the fact that, 
for maximum safety and efficiency, dis
tance information as received from the 
DME is just as important as the bearing 
information derived from the VOR. To
gether they make up the Rho Theta 
System of Short-range Navigation, 
adopted not only by the United States 
but also by all members of ICAO as the 
international standard until 1975. 

As to its uses, it is emphasized that 
DME used together with VOR simplifies 
the pilot's work in the navigation of his 
aircraft, since it provides him with, in 
addition to bearing information, a con
tinuous reading of the number of nauti
cal miles to or from the facility to which 
the equipment is tuned. With the aid of 
DME, the pilot has the means of know
ing his position at all times, and there
fore the task of accurately estimating the 
time to the next fix is greatly simplified. 
Since it enhances the accuracy of pilot 
estimates, it therefore enhances the con
trol of air traffic. 

A further consideration rests in the 
capacity of DME to assist a pilot in stay
ing within the limits of the airspace 
assigned him by his air traffic control 
clearance. It would be an invaluable 
tool particularly with respect to jet air
craft approaching terminal areas at high 
speeds. At such times the deceleration 
characteristics of these aircraft magnify 
the significance of error in estimating 
position and the proper time to begin a 
decleration. 

DME also greatly facilitates the navi
gation of the airplane in the avoidance 
of severe weather and turbulence, in 
holding, and in rerouting by air traffic 
control. The fact that the pilot's job is 
simplified by the use of DME in itself 
increases the safety of the flight. 

Instrument approach procedures can
not be approved at many airports due 
to the lack of a radio navigational aid 
located suitably close to such airports. 
Many such airports are located a distance 
from a VOR facility such that, while an 
approach predicated on VOR only may 
not be approved, the addition of DME 
equipment to that VOR facility will 
permit approval of an instrument ap
proach procedure. As a result, airplanes 
equipped with VOR/DME will be able to 
operate into many more airports under 
instrument conditions than is now 
possible. 

An early requirement for airborne 
DME raises the question of whether dual 
equipment should be mandatory for air 
carriers, under the concept presently in
corporated in the regulations. An early 
requirement for dual distance measur
ing equipment for air carriers could, in 
light of the availability of equipment, 
result in a delay in equipping all users of 
the airspace. It appears, at this time, 
that greater safety advantages would 
accrue if all users of the airspace were 
equipped with a single DME rather than 
a smaller number with dual equipment. 
At an appropriate time, air carrier re
quirements for dual DME will be reeval
uated. 

The PAA recognizes the industry de
sire that users be allowed to determine 
whether the VOR and DME equipment 
controls should be located in one control 
head or whether separate tuning controls 
should be provided. It is requested that 
serious consideration be given to this 
matter and that comment be made 
thereon in view of the flexibility and the 
more complete navigational information 
which separate tuning would provide 
during the interim period until all 
VORTAC stations are commissioned. 

In proposing any program which re
quires the installation of airborne dis
tance measuring equipment, considera
tion must be given to the program being 
followed by this Agency in connection 
with implementing the airways route 
structure. Since first priority has been 
given to those VORTAC facilities re
quired primarily to serve the high alti
tude route structure, followed by those 
facilities needed primarily for the inter
mediate altitude routes, and last, the 
low altitude routes, it is proposed that 
the airplanes normally using these routes 
be equipped in that order. 

Further, safety considerations dictate 
installation of DME in the highest speed 
airplanes first. Inasmuch as the newer 
large airplanes, which are predominantly 
jet types, are already wired for DME, 
installation on such airplanes can be 
accomplished expeditiously. Relatively 
more reworking and rewiring is required 
on the older airplanes in order to install 
DME. Therefore, more time is required 
both to schedule and accomplish this 
work, and to plan for the phasing out of 
those airplanes which are not to be re
tained in service and are not, therefore, 
to be equipped with DME. Further, 
these types generally operate wholly in 
the low altitude strata. It is reason
able then, to require the installation of 
DME in those types at a later date. Con
sideration of cruising altitudes and 
speeds, and the type of IFR operations 
normally involved, indicates less urgency 
in installing DME in small, relatively 
slow, nonpressurized airplanes. In con
sideration thereof, and in view of the 
development and production of light
weight, low-cost DME, it is not proposed 
to require DME for small, nonpressur
ized, piston-powered airplanes at this 
time. At such time as suitable light
weight airborne DME is generally avail
able, the need for additional regulatory 
action will be reevaluated in light of the 
progress being made in the programing 
and installation of DME in these types 
of airplanes. 

The current rate of airborne DME in
stallation, the anticipated increase in 
traffic volume, the increasing number of 
high-speed airplanes, and the resultant 
complexity of operations necessitate/re
quiring a broad, long-term DME instal
lation program, it is clearly evident 
that all air carrier and other large air
planes, and all airplanes which operate 
at high altitudes or at high speeds, must 
be equipped with DME by 1964, if opera
ting IFR in the air traffic control 
systems. 

In his remarks to the conference on 
DME on March 22, 1961, the Administra
tor indicated that the Agency would pre-



fer to seek reasonable compliance in mat
ters of this nature. Although the 
program which the air carriers have 
CTIRMTARIVC initiated is recognized snd is 
in general accord with the considerations 
mentioned herein, it is believed that the 
DUE installation schedule proposed 
herein is more appropriate considering 
the capabilities and needs of the industry 
and of the PAA. 

In consideration of the foregoing, it is 
proposed to amend Parts 40. 41. 42. and 
43 of the Civil Air Regulations to require 
the foUoTrins civil aircraft of the United 
States, when operating under instru
ment flight rules in the controlled air
space of the United States, to be equipped 
on and after the date specified, with dis
tance measuring equipment (DME), 
capable of receiving and indicating dis
tance information from VORTAC facil
ities; 

1. Jury 1, 19B2. all turbojet airplanes. 
2. January 1, 1S63, alt turboprop air

planes. 
3. July 1, 1963, an pressurized air

planes. 
4. January 1, 1964, all other airplanes 

having a maximum certificated tafeeoff 
weight of more than 12,500 pounds. 

These amendments are proposed 
under the authority of sections 31.3(a), 
601, 604, 605 of the Federal Aviation Act 
Of 1958 (72 Stat- 752. 775, 778. 49 TJJS-C. 
1354(a),1421.1424,1425). 

Issued in Washington, D.C-. on May 
19.196L 

OSCABHIKKE, 
Director, Bureau 

of Flight Standards. 

MAT 19.IS51. 
[P£ Doc 61-4804: Filed. May 23. 1961: 


