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ENCLOSURE

JOINT MILITARY CHARACTERISTICS
FOR AN INTEGRATED AIR NAVIGATION AND
TRAFFIC CONTROL SYSTEM WITHIN THE CONTROL ZONE

Reoort by the Joint Aids to Navigetion Penel ‘ \
IHE PROBLEM

. 1. To adopt jolnt military rcquirements and charactcristics

for an integrated system of air navigation, traffic control,

approach and landing wltnin the control zonc.

FACTS BEARING ON TEE PROBLEM
2. Mllltary alr operations requlrc an expcditicus solcetlon
to the problem of operation of tactical and transport alrecraft
under all conditions of wisibility. At the rcsent tirce no
joint nilitary chagacteristics >xist for a syaten tras will

solve this problen.

5. The systen rust bc designed to asccarmodatc all types of

nilitary eircraft, lncluding thoseo whose svaco limitetions will

not permit the lnstallation of cquinment equal to the Jreasent
allowonec. In view of limiting spacc, weignt, and aerodynamnic
factors, the airborae cqQquipnment must imposc minimum dctriment
to aircraft performance, the primary burden belng >laced upon

the surface lnstallations.

b, T-c system must wmoet rilitary sccurity roequircncnis in
order thet tnoe eguipment will oe of maximum scervliec ve frlendly
alrcraft and of rinlmmum svrvicce to an encmy. Tho suscentibllity

to encmy ccuntcrmeasures rmust be held te a minlmum.

5. Thc gencral requircoments for navigation, cormmunications
and traffic control apply alizc to oscrations” of alrcraft
carriers end alr bascs, and 1t 1s cssentizl that tcechnlgres

and prccedurcs be coordinated for the maxlmum svandardlzation.




v REF ID:A708%94

_BESTRIGTED- i

<. Mk¢ Air Mavigrtilon Dewclopmcnt Board (ANDB) is wresently jro-
sceding with thc dovcloumcnt of a "cormon system” of navigesional
alds designod to mect civil and non-tvactical military avi.ticon
requircnents for traffic centrol and alr navigatjon: It appears'
that the origanel cencedt of thc "common systom" will not fvlfill
cortaln allitary rcquirements.
DISCUSSION

7. Discussion and assumntions are ccntained in Appendix "D".

' CORCLUSIONS

. 8. Militery alrcraft will b: roquirad to ojcrate under all con-
dltions of wcather. An integratced system of navigation, traffic
control, anproach, and landing aids rmust be“devoloscd and mado
operatlional beforc all-weather air oncration cam beceore an actual-

1ty. Sueciz a system 13 not now avallabls.

9. Any "common system" adonted by tho Unitcd States aiould
accormodetc nllitary cporations, however, the avellcbilitvy of a
gatisfactory milltary systcm shovld not bu dclayed pending the in-

togration and devclopment of a fully satisfactory "cormon syscim”.

16. Bocanas the requarcment for all-wecathor flight is vitel to
11l types of military ozcrations, Lae priority of tnis dovelooment
should be detornined by thc Joint Chlcfs cf Svaff as azprorriate
to thc mission conccrned.

RECOMMENDATIONS

11. Thet the jelnt =wilitary charactcristics as containcd in

Apnendix "A" bo approved.

12. That the agproved mllitary charactceristics and svinorting
staff stvdy bv transmitted to ths Cheirman, Raseerch and Develop-
ment Board for ap»ronriate rescarch and developmenti actlon, to the
Scrvieces for information and guridance and the Chairman, Air Faviga-

tlon Devolooment Board %or information.

S ———————




REF ID:A70894

-

"15. That the develoonent and evaluation of the necessarv elerents
f this systen bc prosccuted with the same nrlority 8 cther osacn-

Jdal requirciionts of air defensc end anti-subnarine warfarc.

COORDINATION -
14. Coordéinction with thc Joint Warning and Target Information
*anel, thc Countermeasures Pancl, tho Communications Eguipacnt Panel

!

nd the Frequeney Allocation Pancl is decemod noecessary.




1. Obiective.

ekt —————

a. To »provido a mecans for thc continuous safe and efficlcnt
movemont of air traffic within the control zonc vnder all conditions
of visibility. Thc baslc systen of alds shall orovidc cormmwnication,
navigation and traffic control.

b. The following oncrational rcaquiremcnts nust be satisficd
to accomplish thc statce obiectivce:

(1) Twe systom shall, insofar as csracticabl., dcny ser-
vicc or countermcasurcs to the oncay, and not bo subjcet to inter-
ferenco, cithcr natural cr "man made".

(2) The systoem shall bc adantablo, insofar as is practi-
.cable, to both carrier and land basc opcration.

(3) The system shall srovidc for tho safs, orderly and
oxpuditiovs flow of air traffic throughout thc controllcd zone, and
shall bc squ that 1t iz wossible for the alrereft to be navigated,
without visual rcfeorince to the grommd, over all —ortiona of the
route including take=-off anc landing.

(%) Thc system shell providc 2 landing retc of at least
two alrceraft »er runvey por minutc.

(5 Bc rcadily .ntogratcd with the alr dcfensc requirc-
ments.

(8) The systen shall providc for thc irmecdizte exchange
of rertiacnt navigatlon and control intellizencc throuvghout tne
controlled zono.

(7) The system shall orovide completec autoratie traffic

eontrol, wit: provision for cither autaratic or manucl flight. The

ground vortlion of thc systcwm shall be capable of manvel oweratlon

when rcquired.

(Z) Providec a minimum simalteneous contrel cepacilr of

B3 air>lrnes, and a desired caztaclty of 300 alrrlanes.

—RESTRICTED Y-
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-BESTRICTED-
(8) The ground portion of the system &t a particular
installation must be cavable of operationzl control from a single

location.

(10) Configuration of the ground comﬁbnents wilill b2
edanted to fixcd, portable, shirboard or air transportable versions.
'as roquircd.

(11) The system shall vrovide to tho pilot contlnucus
indication of distance and azim th from a seclectcd geographical
point' in tho controlled zone. !

(12) The systcm shall permit vsc of any op.rationally
dssirablc track within the control zonc.

(13) The system shall orerate Lo an altitude of at least
50,000 fect, and nmust have a radial coverage of 100 niles at line
of sight.

(14) The systcm shzll b- canablc of opecration in all

parts of.thc world.

“

2. Pronosed Scrvice Employment.

- - -

&. Tnstallations wlll be atilized at the following: d
(1) Ailr bases, with apnlicable portigns apprcpriatdly
sited witrnin thc control zone.
(2) Airecraft carricrs or tenders, with asplicasle por-
tions 1n svpoorting yéssels. ~
(3) Thc alrberne portion of the aystem shall bc canable
of installation in ail tyoses of mlllitery mwircraft.

b. Internal location of cquipment:

(1) kdequately protocted azact for control operatwons
in a designated control ccenter.

(2) Fquipjment end antcenna locations s required for
satisrfactory neérformance.

(3) Airborne components available for pilut control and

disrlay. '

. 3. Tho syster shall orovide for tho following functions:

a. Primary functions.

—RESTRICTED ~5-
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(1) Avtomatid idcntifieation, tracking, sequcneing,
spacing ond dirceticn of flight peta for zll aireraft w-thin the
controllcd zoae.

(2} The systcm shall bo oapa%lc of providinsg ¢ continrous
and exn~dit-ovs track control fron any desircd »noiat in the control
zont to tvhe comyletion off landing roll.

(3) The systcm shall provido a means of cnabllng airernft
to procced cex2cditiously to tiaelr oarking area or to the take-off
runvey under conditiens of low visihilicy.

(%) Avtomatically controlling the flight -ath of depart- )
ing aircraf't through thc departurc area.

- (5) Auvtomatic control c¢f wmissed anprcaches.
) (5) The systcm shall orovide svrveillanco cf the approach
path to insurc safety, and shall vrovide precise approach rath
guidancc tc aircrafy without full equilanint.

(7) The system shall srovide for the immediatc cxchange «
of 1intolligoenco taroughout th. controlled zonc.

- (?) Thc system shall provide to the tilot continuous
indication of distance: and ~zimvth “rom a scloctcd geographical
point in trc controlled zong.

b. Sccondary functions.

(1) Be rcedily intcgratsd with the air definso roquire-
mcnts. .

(2) The syster shall bs capable of cxtension by install-
ing additional surface units and interconnecting corivunication
chonncls. .

(3) Maxirum sceuraty as rogords obtaining of intclla-
gcnee fron §h¢ systcm by thce eneny, or cnemy countern.asurcs.

(4} Maximum employment of installations and oquitucnts
previovsly mrovided for tectical jﬁrjoscs. -

Y. G@Gercral
g. In an All Wcathecr Opzration it 1s consicdired ncccs;afy
that air or>.rations, both coribet and transport, bc conductcd with

-RESTERICHEDR-- ~6-
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2 maximm degree of nafetv and eXficiency under all conditichs of
visibllity. A nreroquisite to safe and efficlont all weather oncre-
tion is the haghest degrce of instrument flight >roficleoncy and
judgnent on the nart of theo pilot. Nevertholess, in ordor to handle
large numbers of eircraft end to permit them to land expuditiously
undcr cenditions of low visibility and ceiling, automatic featurcs
are considcrcd nccessary.
. b. Thc oserational qnployment of combat aircraft, narticular-
ly in the inaitial phasc of any frture war, mey rcquire thc cxceution
of combat mieslons to tho maxinnum tactlcal radius of the alrcraft
conccrned. Thlas ncans that aircraft rcturning to base will not

- have an appreccidble amount of raserve fuel. ILandings must be accom-
pliyhed 28 coxncditiously as the acceptancec rate of the rvaway or
runways will »nernilt, regardlcss of wvisibllity. In ordcr to do this,
precisc timing'is nuecegsary to cstablish desired landing inter-
vals ‘not only on the final arorozch path, but cxtendlng into the
control arce as far as necessary. '

¢. Thc most hazardcus and difficult flight conditions are

Encountercd in the control zone including the acproacn and. landing.
Thc combination of poor weathcr conditicns and high traffic'density
rultiplics these difficulties and hazards. No satisfoctory solu-
tion has bhoon found to tho nroblom of short distances navigation,
traffic control, and landing during all weather and hisn traffile

density conditions.

- 5. Avallability Date.
a. A Drosont and continuing nced cxlsts for this systcn,

end until stevs are telkin to provide such a system the capablility
of air ozcrations ls reduccd intoleorably durling seriods of low
visiblllity. It is not cxzected that the system will be dovelosed
in one sto. to its complete form, slncc operational cx_.cricnce and
dcecvcleornents in assoclatced frélds will pcrnit periodlic inorovonent
in accuracy. minimuq_visibllity, traffic handling ceacity and
ianﬂlng intorval. To szcelfy o date for the complete systom is

wraoalistic, thorcforc, rescare.. and develosment of oxisting cquin-
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mcnt shovld e ccnbilauous until ®light oporations can be confuegsed

without rciord to weether condit.ons.

II - OPERATIONAL CHAIACTERISTICS
l. ZFrequcncr COVIIago. .

&. As rcquired.
b. Channel rcquircnents as necessary.

2. Ermission as required.
3. Range 23 roequired.

4, Spatial covcragc as réquircd.

5. Minimun susceptlibllity to interfcrence comsat.ble vwith func-
tionnl scrformancc standards.

6. Individuvol clenc identificeation ce required.

7. Stability =8 rcquired.
8. Resolutlon apnd discerimination as roequircd.
é. Accuracy and fidelaity as_raquircd.
10. Emolcy, insofar as feasiblc, the éﬁuipmcnt installcd in ths
‘aircqgft as rcquired by 1ts nis.ion., Suppnlcrieniery functions shall
be acconnlished by surface ixastzlled equipment to the naxioum extont
practicab}o.

III - PHYSICAL GHARACTERISTICS

1. Any dotriment to aireraft pcrformence, ceusod by installa-
tion of tho systems components, shall bc held fc 2 minimmm. Config-
uration of tnc ground: components will be adawntod to fixzcd, portable,
shinboard or alr transportable vcrsions as rcquircd. ,

2. Arrangcment and coordination of—componcnt units os requircd:

3. JProvision to oweratc with currently effective conmunication
system.

L, Power sur2lr as roquircd.

5. Maximu., Jractlcablo standardization.

6. Construction charactcristics as alorosriate to sur.oss of
individual comzonont and oserating location.
T. Arrangomcant of cquipmcné as rcquired for moét cfrficlent

opecration.

—RESTRICTED -8~
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« Conwact, purtasle Fro~flight ground cest wmits shsll Do ~re-
vicdced for tosting and alizning 2ll airbornc system comoncnta.

C. B8tabillzation as regquircd.

1¢. S3tendard dcstruction requircrmonts will axnlsy.

11. Meriinm unc of minlaturizeticn tochniques for cirbernc oquin-
rent.

IV - EQUIPMENT OPERATION LMD MLINTENANCE CHARACTERISTICE

1. Oogretins time for surface installatlions contin< "s cxcent
for routinc melntcnancc »crlods. aAlrborne copurating time for dura-
tion of fl_g:t,

2. Adjustments to h. ths minaman cowrratible wich satiafactory
oxuration.

3.Control fccotrrcs as roquired.

4. Data tronc-ission os rcgrircd.

5. The syabor s2all 1ncersorete 1211 safo Jrovisicns.

5. all zirscerac cqulsments chall bu provided vith an> resriatce
indicators to rlert the ~ilot ZIn th. cvent of malfunction of the
syston.,

T. Opti+u~- war--ud tin: to {ull cperaticn.

8. Minirum muwber and skill of Torstmnncl consctibl: wita satis-
factory functi~ning.

3. The ccmsonent wvqul.ients will be dosigned sc »83 t~ wern't
;age of marntcnane. an the filld, 1.¢., bvilt u tost cquipment,
quick change, rugged ant interecaangeable ecovigen nbs.  Hacrg -new
rnaintonane. procedures (roquir.d during ~pe-rations) shell oo
canabl. of being aceom.lished by substitution of commoncnts with

nower-on ingsofar a2s standard ensincering safcty, design, and con-

struction Jracticc will sermit.
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APPENDIZ "B"

MEMORANDUM FOR THE CHAIRMAN, RESEALCE AND DEVELOPﬁENT BOARD

Subjcet: Jolnt Military Charccteristices for an Inccgrated Aar
Navization and Traf’ic Control Systcm witkin the Control
Zonc.

Enclosurc: Cody of Subjeet Rcport.

”

Tho cnclosurs was approved for jolnt use on by the

Joint Communicetions-Eloctronlcs Cormittec, and iz forwarded to the
Commlittoo on Navigation, Researca and Devclopment Board, {for eprrop-

riate roscarch and dovelopment acticn.

~10-
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MEMORANDUM FOR THz SERVICES AND THE CHAIRMAN, AIR NAVIGATION

Subjcet:

Enclcsure:

l. Tho onclosurc was anproved for joint use

DEVELOPMENT BOARD.

Joint Military Characteristics for an Integrated Air
Navigaticon and Traffic Control Systenm within tho
Control Zone ]

Cony of Subject Report.

by the Joint Comrmunicatlions-Elcctronics Committce, and 1s forwardcd

to the Scrvices for information and guidance and to tne Chairman,

Alr Navigation Development Board for informaticn.

2. A co>y of the cnclosurc is beilng forwardod to tne Committec

on Navigatlon, Rosecarch and Dovclopment Board, for apgroﬁriatc re-

scarch and dovelonnent actlon.
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APPENDIZ "D"
JOINT ,M;LIEA% CHARACTERISTICS
FOR AN INTEG%%E TR NAVIGATION AND
TRAFFIC CONTROL TEM WITEIN THE CONTROL ZONE
Discussion ‘
- 1. An aar-traffic control eystom must satisfy two rimary op.r-
ational functions:
2. Maintcnance of safe scperction botwcen alrcerart.
b. Exhcditious zrogreas of alrcraft operating in the syston.
2. Tactical mllitary air oncrotions, ineluding treining flight.
consist basically of off-alrwayvd flighte. Thes. flights will have,
rendom timcs of arrival and dircctions of approach to the control
zone. A 873tem edequatc to mect all nillltary requirermcnta rmst
accomodate such fljghts as well as schoduled noint-to-polnt fligkts.

The system must bc capablc of handling alreraft arriving both singly

and 1nforjation.

3. An irmecdietc requlroricnt for such a syctem is durionstrated
both in thc condvet of the Berlin Air Lift and 1n the conduct of
tactical training opvrations.

k. The gxoccution of combat missions will rcquire oxration at
thce maiimun 2crlformancc of tho ajrcrafl conccrnid, with the result
that roturning sircraft will roquirc the wost exncdii-oua handling
within the control zono.

5. Thc syston should provido sufficient and cpire-riate data
to permit ovtonatic as well as manucl control of all alreraft. Menvel
Anstrument londing 1s a neccssary alternat: to monitorod autonatic
landing. '

. DEFINITION

S. The dcfinltion fer "contrsl zonc™ in Civil Air id.sulation,
Part 60.T7L is as follows: an air soacc of definod dimcnzions de-
signatcd by thc Administrator oxlending upward from the surfoce to
include onc or moro airports and wlthin which rules additlionel to
those governlng flight_in control arcas apply for the ﬁrot,ctlrn of
air traffic”. '

—ESTRICTHD- -12-
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ASSUMPTIONS

7. The abowc definition is asssumcd, to aprly. Ths control zon:
may be of any varying sizc and share which can bc circumnscrihzd by
a2 eirelce of radius not in exccss of 100 milous. The numbor and
rclative location of lending arcas willl vary among control zones,
with cech landing arca cqulpped to accorplish senaratc inltlal and
final ﬁpproach control.

8. Sccarity assungtionq are cs follows:

a. An enomy will be able to intcrcept end take vseful bear-
ings on signals in a2ll parts of,the frequcney szectrui, either freon
alrcraft or surface installations. Thec use of VHF and UHF will
restrict thc radius within which thc eneny can obtain intelligencce
from thc system's o»cration, and within which the encmy may be cx-
sected to intcrcest end D/F all tyocs of signals.

b. The cnomy wlll bc caJgble 6f egmitting intorferring signals
sffcetive to a deczree walch will depend upon the distance from the
recelving installation concerned, and uoon thu relative nagnitudc
of usofvl and jamming signals.
¢. The location of fixcd radisting cloments of the systom

sannot bo lkept Trom the enemy for an gxtinsive operating -ericd,

ut thc usc of VEF and higher frequsncics ;ill requlre a morc cox-
scensive rceconnalssance on thu “art of the cnemy. i
- d. Dcrendonco on alrborne cuissions will yield usofnl infer-
}ation to a proeperly equipped cnemy, thoruby ondangering thoe sccurity
2>f our own aircraft, and should bc kept to a minimum.
9. The zresently proposcd celvil alr traffiec control systcm may
not mect all socurity rcquircnonts, and rney nbt accomodete all
' typcs of tactlical eclircraft at tho rcqulrcd intcorval.
10. Arcds immedlately downwlnd and uswind of cach active landing

- —

atrin wil} be riserved for final aoproach, »sull-u., and dcgarﬁuru.

L e ] —

11. Aircraft rtulling up from a mlsscd approach will rcquire a
1ew epprooch with a minimum of dolay, and will follow a designatcd
wocedurce to arriveo at a point for rcsmacing an the asproach sattérm.

! 12. Wegather iInformaticn within the aroroach control arca will be

—RESTRICTED -13-
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provided tc the pilots.

13. Meny military aircraft will bec equippcd with cirbornc r:Qnr,
IFF, and radlo altiwctcrs.

14%. A suitablc bcacon will bc neccssary for rader assist and
idcntificetion. such beacon will bz available to supplcront other

’

navigational alds.



