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FEDERAL AVIATION AGENCY
BUREAU OF FLIGHT STANDARDS
Washington 25, D, C,

May 2h, 1961

CIVIL AIR REGUIATIONS DRAFT RELEBASE NO. 61-11

SUBJECT: Requirement for Airborne Distance Measuring Equipment

The Bureau of Flight Standards of the Federal Aviation Agency bas
under consideration amendments to Parts 40, 41, 42, and 43 of the Civil
Air Regulations, The reasons therefor are set forth in the explanatory
statement of the attached proposal which was published today in the
Federal Register as a notice of proposed rule making,

The Bureau of Flight Standards desires that all persons who will be
affected by the requirements of this proposal be fully informed as to its
effect upon them and is therefore circulating copies in order to afford
interested persons ample opportunity to submit comments as they may
desire,

Because of the riarge number of comments which we anticipate receiving
in response to this draft release, we will be unable to acknowledge receipt
of each reply, However, you may be assured that all comment will be given
careful consideration,

It should be noted that comments should be submitted in duplicate %o
the Docket Section of the Federal Aviation Agency on or before August 1,
1961, ‘Thereafter, such comments will be available in the Docket Section
to all interested persons, and an additional period will be allowed for
submission of further comments in response theretoe In order to insure
consideration, such additional comments must be received on or before

October 1, 1961,
Cheny /Srste

Director,
Huregu of Flight Standards

071



As published in the Bederal Register on May 24, 1961 (26 F.R. 4455)

FEDERAL AVIATION AGENCY

1 14 CFR Parts 40, 41, 42, 43]

jReg. Docket No. 751, Draft Release Ko

61-11)

AIRBORNE DISTANCE MEASURING
EQUIPMENT

Requirement

Pursuani to the suthority delegated
to me by the Administretor (14 CFR
40327, potice is hereby given that there
is under consideration a proposal to
amend Parts 40, 41, 42 and 43 of the
Civil Air Regulstions as hereinafter set
forth,

Interested persons may participate in
the making of the proposed rules by sub-
mitting such written dsta, views, or
arguments as they may desite, Com-
munications should be submitted in
duptieate to the Docket Section of the
Federal Aviation Agency. Room B-316,
1711 Bew York Avenue NW., Washington
25. DL, on ¢r before Aungust 1, 1961
Thereafter, such comments will be avail-
ahle in the Docket Section to ell 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, 1861, (Photostatic coples of
omments on file in the Docke! Section
may be obtained upon payment of the
cost of such copies.d All original com-
ments and addit:onal comments in re-
sponse thereto received by the dates
specified for receipt theteof will be von-
sidered by the Adminisirator before
taking sction on the proposed rules.
The proposals contained tn this notice
may be chancged in the light of the com-
ments recaived.

Distance measuring equipment (DME)
is thar portion of the standard internsa-
tionally adopted short-range system of
navigation whieh indicates to a pilot the
distance an aireraft is from a ground
station. The bearing, or azimuth, por-
tion of this sestem is obtained by the use
of wery high frequency omnirahge
(VORY equipment. VOR DME as used
hearein means airborne radio paviga-
tional equinment congisting of a VOR
receiver and distance measuring eguip-
ment. The term VORTAC is used {0 de~
seribe g VOR facility at which a TACAN
facility bas been co-located and from
which the airborne VOR DME receives
bearing and distance information. The
bearing and distance informasation re-
ceived from the VORTAC facility fur-
nigshes the pilot with continuous infor-
mation of the sirplane's position with
respect to that facility.

Ailitary aireraft utitize 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 alrcraft equipped
with VOR DME may alse obiain dis-
tance from military TACAN stations due
o & system of pairing VOR frequencies
with TACAN frequencies.

In the interest of expediting to the
maximign the jnstallation of distance

measuring ground facilities, certain VOR
facilities will be equipped for the time
being with only the distance portion of
& TACAN facility, This is necessary due
to the shortage of certain etmiptnent.
When this equipment is available, thase
Tacilities, which will be knhown in the in-
terim 88 VOR-DME facilities, will be
fully converted to VORTACs., During
this interim period, military aircyaft
which are eqeipped with TACAN will be
able to receive distance information
from these VOR-DME facilities,

The regulations presently require that
elvil aircraft must be VOR-equipped
when they operate IFR on the existing
VOR airways. Low frequency airways
are rapidly being discontinued and re-
placed by VOR aitrwaygs, so that in the
not too distant future IFR fight along
virtually all the airways or in other ¢on-
frolled airspace will require VOR eguip-
ment. There is, however, no regulation
in efect today which requires distance
measuring eqguipment on aireraft.

In 195Y, the Presjident’s Air Coordinat-
ing Committee, with representation from
all segments of the aviation industry,
published ACC B8/11 (revised) outlining
the minimum operational performance
requirements for a VORTAC air traffic
control system.

Some of the recommendations and
conclusions stated in ACC 58/11 with
regard to a VORTAC airway route struc-
ture and air trafiic controel sarvice are:

1. Traflic volume, complexity of op-
erations, safety requirements, efficient
use of eirspace, and the expeditious
movement of air traffic dictate that
maximum use of both the azimmuyth 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 trafiic con-
trol service for such aircraft by at least
1965. At that time,

(a) The air traffic control system wild
have to be based on both the azimyth
and distance capabilities of VORTAC;

(b» Aircraft to be pperated under in-
strument Bight rules will be required to
have both distance measuring snd azi-
muth capability and

(¢} Aircraft to be operaied under
Visual Flight Rules and in such 8 man-
ner that they will he subject to posi-
tive separation will be required to have
both distance measuring and azimuth
capability.

Since 1957, the TFederal Aviation
Agency, the military services, and cer-
tain civil aviation groups have proceeded
on the assumpticon that the conclusions
of ACC 5811 would be effectuated by
1965. Malor advances have been made
by the military services and civil avis-
tion with respect to the manufacture,
programing, and instaliation of VOR/
DME and TACAN equipment. However,
the overall program does not appear to be
progressing at a rate which wil! achieve
the 1965 goal emphasized in the ACC
conclusions, 1t is becoming inereasingly
apparent that some definite impetus to
the program must be given by the Agency
at this time,

Accordingly, on March 22, 1861, the
Bureau of Flight Standards held an in-~
dustry-wide conference in 'Washington,
D.C,, to discuss these matters, This was

attended by reprasentatives from s
ments of aviaton, incloding inte
manufacturers of aviation eguipo

The sense of the discussions w
opinions expressed at the meeti
dicated general aeceptance of:

1. The validity of a completie
DME and TACAN operations) er
ment for IFR flight.

2. The desirability of airborn
tance information for both navig:
and airv traffic control purposes.

3. The necessity of increasing {t
rent rate of progress, if the 186
is tohe achieved.

4. The fact that Increased m
would necessitate:

(8) Widespread awareness in g
ments of aviation as to the wus:
benefits of the VORTAC syst
navigation.

(0 Incressed preduction of s
equipment for both alr carrier ap
eral aviation use.

{c) Accelerated installation pre
for both airborne and ground equl

(d) Increased effort among all
try and governmental groups to
nate the production, installatio:
operational implementation of
eguipment.

{e} Accelerated development a
plementation of air traffic control
dures for the use of DME equipm
achieve the maximum benefits 1
widespread installation of DME,

It was evident that desgpite th
mendable efiorts on the part of &
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
direction, and guidance to the DN
gram if the common short-range
VORTAC, 1s tp he g reality by 10t

The Faderal qirways route st
has been tealigned on the thre
basls as part of the entire progr:
visioned in ACC 58/11: Low altitr
to 14,300 feet MSL), intermedia
tude (14500 to 24,000 feet MSI
high altitude (24,000 feet and -
The order of installation and loc:
DME equipped facilities is beins
basically sp as to serve first, t¥
altitude route structure and the te
arens serving these routes; ne
intermediate; and fnelly, the
tude route structures and their ass
terminal arens.

Effective April 6, 1961, all k
quency airways above 14,600 fe
were discontiinued so that the hi
intermediate altitudes are now
trolled airspace containing onl
asirways and jet routes, with the ex
of a very few low {requency high
jet routes. The FAA installatii
gram inciudes completion of ali
VORTAC facilities serving these
tures by January 1, 1963, the maj
which will be completed by July
It is anticipated that by 1965
frequency alrways route structur
14,500 feet MSL will have been
tinued and replaced by VOR
served by VORTAC facilities.

Air fraflic contrel separation
and procedures have besn establi:
the use of DME, These procedy



esult in more efficient air traffie 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
ransport Association announced at the
darch 22 conference that the scheduled
ir carriers planned the full installation
f VOR/DME equipment and use of the
TORTAC system before 1965. Many of
heir turbine-powered airplanes are cur-
ently equipped with DME. Various
lectronic manufacturers at the confer-
nece assured those present that full-scale
roduction 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-
wsed in this notice. It was also indi-
sted that the military services will have
11 of their first line and tactical air-
rdanes TACAN-equipped by July 1961,
nd will make every effort to equip the
emainder of their airplanes as rapidly
5 possible thereafter.

The general aviation groups at the
onference indicated a somewhat more
autious approach to the subject of re-
miired airborne DME equipment. Prin-
ipally, they questioned the availability
» lightweight, low cost, and reliable
IJME equipment suitable for use in small
rplanes and the availability of test and
ervice facilities. In this respect, it was
tated by one manufacturer that light-
velight DME, suitable for the greater
wmber of the smaller types of airplanes
1sed for IFR flying by general aviation,
1a5 been developed and will soon be
wvailable to the public. Other manu-
‘acturers pointed out that they are also
ieveloping lightweight DME and stated
hat they will have sets in production in
he near future.

At the present time, only that radio
1avigational equipment which is used by
i carriers must meet the requirements
if applicable Technical Standard Orders.
lome thought has been given recently to
wmending Part, 43 of the Civil Air Regu-
ations to require that radio navigational
wquipment on all airplanes being oper-
wed IFR in the air traflic confrol system
neet applicable TSO requirements, No
{ecision on this matter has been made as
ret. If it is decided to effect such a re-
juirement, it will not be made applicable
0 any radio navigational equipment, in-
sluding DME, constructed prior to the
iffective date of such a requirement.
Jowever, 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-
deular type of such equipment, including
JME, is of such a nature that its opera-
on would be derogatory to the air traffic
ontrol system, appropriate corrective
wction will be taken.

It is recognized that a need will exist
‘or providing test and servicing facilities
vhich are convenient and generally
wvailable. In this connection, the ground
and airborne check points presently
wailable for checking VOR receiver per-
‘ormance will be expanded to provide s

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 ICAQ as the
international standard until 1875,

As fo 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 alsc 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
simplifled 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 radioc navigational aid
located suitably close to such airports.
Many such airports are lgcated a distance
from a VOR facility such that, while an
approach predicated on VOR only may
not be approved, the addition of DME
equipment fo 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 inte many more airports under
instrument conditions than 1is 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-
corporgted 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 wetre
equipped with a single DME rather than
a smeiller number with dual equipment.
At an appropriate time, air carrier re-
quirements for dual DME will be reeval-
uated.

The FAA recognizes the industry de-
sire that users be sllowed to determine
whether the VOR and DME equipment
controls should be located in one control
head or whether separate tuning controls
shonld be provided. Ii is requested that
serious cunsideration bhe 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
VORTACU stations are commissioned.

In proposihg any program which re-
guires 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 fo those VORTAC facilities re-
quired primarily to serve the high aiti~
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
he 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 airplahes 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 2 later date. Con-
sideration of cruising altitudes and
speeds, ahd the type of IFR operations
normally involved, indicates less urgency
in installing DMI 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 guitable light-
weight airborne DME is generaliy avail-
able, the need for additional regulatory
action will be reevaluated in light of the
progress being made in the programing
and instaliation of DME in these types
of airplanes.

The current rate of airborne DME in-
stallation, the anticipated increase in
trafiic volume, the increasing number of
high-speed airplanes, and the resultant
complexity of operations necessitate re-
guiring & 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
he gquipped with DME by 1964, if opera-
ting IFR in the air trafic 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 complignee in mat-
ters of this pature. Although the
program which the air carriers have
voluntarily initisted is recogmized and is
in general aecond with the eonsiderstions
mentioned herein, it is believed that the
DME insislation schedule proposed
herein is more appropriate considering
the capahilities and needs of the industry
angd of the FAA,

In consideration of the foregoing, it is
proposed to amend Parts 40, 41, 42, and
43 of the Civil Air Regulations to renuire
the following civil aircraft of the United
States, when operaiing under instro-
ment fight rules in the conirolled air-
space of the Dnited States, to be equipped
on ang after the date specified, with dis~
tance measuring equinmeni (DME),
capable of receiving and indicating dis-
tance information from VORTAC facil-
ities:

1. Joly 1, 1962, =11 furbojet airplanes,

2. January 1, 1863, all turboprop air-

3. July 1, 1863, all pressurized air-
planes,

4. January 1, 1964, all other airplanes
having a8 maximumn cerfificated takeoff
weight of more than 12,500 pounds.

‘These amendments are proposed
under the authority of sections 313(a),
601, 601, 605 of the Federal Aviation Act
of 1958 (72 Stat. 752, 775, 778, 49 US.C.
1354(a), 1421, 1422, 1425),

Issued in Washington, D.C. on May
19, 1961,
Qscaz BaggE,
Director, Bureau
of Flight Standards.
A¥av 19, 1961.
[FE. Doc. 61-2804; Filed, May 23, 1961;
§:50am.|
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