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OPERATIONAL REQUIREMENTS FOR ATC DISPLAYS* 

FOREWORD 

This pro,ect was performed by the Cl”,1 Aeronautzcs Admmlstrat,on TechnIcal 
Development Center under the sponsorshrp of the Air Navlgatlon Development Board as a 
]omt cwll/mllltary effort to meet stated operat,onal requirements for a Common System of 
air navlgatmn and traffic control. 

INTRODUCTION 

Requrements for air traffic control (ATC) displays have been enumerated in general 
terms by several groups These Include reports by the Radm TechnIcal Commlssmn for 
Aeronautics (RTCA) Spec,al Commtttee 31. Al* Coordmatmg Committee (ACC) Special Workmg 
Groups 5 and 13, and various other orgamzatmns See blblmgraphy. Thzs report has been 
prepared to furmsh gudance to system and equpment designers on the display requirements 
whxh are consldered essentxal for air traff,c control. 

Although It IS recognized that some control functions may be handled automatically by 
machmes in the future, all of the reports llsted I” the btblmgraphy generally agree that the 
human controller ~111 be needed in the system to serve either as the active control-declsmn 
element or as a momtor of the machre. Sutable displays ~111 contmue to be essenhal, 
therefore, to provide the human controller with lnformatmn on the movement of all axcraft, 
and to permit hm, to determ,ne the need for new or addltmnal control Instructlox to provide 
for safe and expedltmus movement of traffic. 

Most of the reports mdxate the need for both a pxtorml-sltuatmn display showmg 
current posltmns and relatmnshlps between alrcraft and a planmng display showmg proposed 
occupancy of a,rspace to permit advance planmng of control and flow regulatmn 

The materlal in this report 1s based on (1) recommendatmns contamed xn the reports 
llsted K, the bxblmgraphy, (2) the results of experimental tests and evaluatmns conducted at 
the CAA TechnIcal Development Center (TDc), and (3) analysts and recommendatxons of ex- 
perwnced air traffic controllers. The orlgmal manuscript was prepared ln December, 1956, 
as part of an ANDB pro,ect for development of xnproved ATC dxplays after a series of 
conferences between personnel of the CAA Techmcal Development Center and the Air Force 
Traff~ Control and Landrig System group of Wright-Patterson Air Force Base. 

GENERAL OPERATIONAL REQUIREMENTS 

The followng general operatmnal requ>rements should be met by the dxplay system 

1. The display should mdlcate the present posltmn of all alrcraft in the control system. 
2. The d,splay should mdlcate the pro,ected or future flight path of each controlled 

alrcraft ln flight and of those aircraft deslrmg to enter the control system. 
3. The dxsplay should lndlcate airspace reserved for use and unassigned airspace avaIlable 

for use. 
4 The dxplay should lndlcate when and where control actmn 1s reqmred. 
5 The display should provide for msertmn of mformatmn by the human controller. 
6. The display must present mformatmn ,n the most effxwnt manner for max,mum 

economy of personnel. 
7 The display system must provide adequate rellablllty, fall-safeness, and protectmn 

agamst loss of data 

“Repnnted for general dlstrlbutmn from a lm,lted dlstrlbutmn report dated Apr,l, 1957, 
with rev~s1ons added in August, 1957. 
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Systems Des,gn and D,splay Inputs 
The detaled spec,f,cat,ons that follow are based on the concepts 

1 The advanced type of d,splay system ,s pr,marlly for h,gh-dens,ty traffic areas. that 1s. 
It may not be Just,f,able economically for low-density traffic areas 

2 A h,gh rate of accurate pos,t,cn data w,ll be ava,lable from most of the arcraft bemg 
controlled These pos,t,on data may be der,ved from pr,mary radar, from secondary radar 
(beacons), from arcraft nawgatmnal systems w,th data transmltted automatxally over 
a,r/ground data lmks. from special mllltary tact,cal systems, or from other spec,al positmn- 
reportmg systems under development 

3 A small percentage of arcraft may be handled on the bas,s of pos,t,ons est,mated from 
flight plans and vo,ce pos,t,on reports 

4 Su,table computers and automat,c data-processmg eqwpment w,ll be part of the ATC 
system enwronment 

5 A,r traff,c control w,ll be required on an area bas,s as well as on airways or heav,ly 
traveled routes 

6 One-way a,rways, channeled altitude levels, and “armus procedures designed to reduce 
traff,c problems w,ll be used on the more heavily traveled routes 

The d,splay system should prov,de for the follow,ng mformatmnal Inputs 

1 Computer-developed tracks based on fhght plans updated by the latest pos,t,on data 
avaIlable 

2 Primary radar returns 
3 Secondary radar (beacon) returns 
4 Track-wh,le-scan (TWS) radar-track,ng gates (automatx or human rate-arded) 
5 Pos,t,on. alt,tude. and ,dent,flcatmn ,nformat,on from alrcraft via automat,= 

a,r/ground data hnks or other automatic pos,tmn-reportmg dev,ces 
6 Other ATC fac,lltxs 
7 Spec,al m,1,tary tact,==1 systems 
8 Control personnel using the display 

F,gure 1 ,llustrates one poss,ble ATC system des,gn provldmg for mtegrated use of these 
,nputs In th,s suggested des,gn. a,rcraft tracks on the p,ctor,al d,splay would be generated 
by a computer (fhght pos,t,on generator) from the flight plan data These computer-developed 
tracks would be corrected and updated by any pos,t,on data avalable 

Vorce poslt,on reports from the arcraft would be mserted Into the fl,ght plan 
processor to update the fl,ght plan, the flight plan processor in turn feedmg these data to the 
fl,ght pos,t,on generator Insertion of the vo,ce pos,t,on reports may be done by the con- 
troller. his assxtant, or ,n some cases, by a third-party commumcator 

Pr,mary and secondary radar data would be ava,lable to the controller on h,s d,splay 
by t,me-shar,ng the wr,t,ng beam of the cathode ray tube (CRT) Prov,s,on should be made 
for the controller, h,s ass,stant. or a tracker to adJust the pos,t,on, d,rect,on, and speed of 
the arcraft track generated by the flight pos,t,on generator. based on actual observatmns of 
the radar returns from the arcraft In other words, after ldentlfymg a particular radar 
return, the controller would adlust the computer-generated track to follow the tdent,f,ed 
radar return TWS radar trackmg gates may be a part of the system It ,s envlsmned 
these gates would feed mto the fl,ght posltmn generator, automat,cally correct,ng the 
generated track to follow the radar or beacon returns 

Pos,t,on data rece,ved over a,r/ground data lmks, or from other special pos,t,on 
reportmg systems, xv,11 probably requ,re some processmg before ,t ,s used to correct the 
flight pos,t,on generator A lmk from spec,al mll,tary tactical systems to the ATC system 
~~11 perm,t requests for use of the a,rspace to be made and provide pos,t,on mformatlon on 
spec,al tact,cal vehicles wh,ch may not have normal commumcatmns capab,l,t,es w,th ATC 

It ,s ant,c,pated that all of the functmns ,ncluded w,thm the dotted lme m,ght be 
accomplished by one computer or several smaller computers workmg together The latter 
arrangement ,s preferable, ,n some respects, for slmpl,c,ty of design and rel,ab,l,ty 

Con’roller-Display Funct,ons 
A,r traff,c control 1s based on both long-term and short-term pred,ct,ons of occupancy 

of a,rspace Long-term plannmg ,s necessary to prov,de an orderly and exped,t,ous flow of 
traffic Flow control or flow regulatmn at “bottlenecks” ,n the a,rspace ,s mcluded ,n th,s 
long-term pred,ct,on control In the short-term control category are mcluded those control 



actions based on the ,mmed,ate sltuatmn such as radar vectorzng and “alt,tude-laddermg ” 
Typical of these are the procedures used durmg climbs to crmsmg altitude or durmg 
descents from cruxsmg altitude to destmatlon 

A third fun&on wh,ch must be performed In the control system ,s contmuous 
momtorlng of the movements of all arcraft to unsure that safe separatmn 1s. bemg maIn- 
ta,ned As ,n any control-system loop. pos,tmn data must be fed back at ,ntervals to con- 
f,rm that the arcraft 1s occupymg the a,rspace reserved for Its use 

In the system described the advance plannmg control functions are based on the use 
of displays showmg the future aIrspace-time relatlonshlps between arcraft The short-term 
control fun&ox and the contxnuous mon,tonng of movements of alrcraft are based on use 
of sltuatlan displays showmg the current arspace use of each aIrcraft 

Because It 1s dlffzcult for one controller In a h,gh-densxty traff,c sltuatmn to be 
shlftlng h,s thmkmg constantly from the lmmedlate control problems to those of long-tnne- 
ahead plannmg and control, ,t 1s bel,eved that these two control functmns should be handled by 
two different controllers This LS done today to a l,mlted extent, w,th some controllers 
handlmg the lmmedlate s,tuatmn and xvlth flow controllers and sector coordinators takmg a 
longer look ahead and coordlnatlng use of the airspace between several sectors 

In the proposed system, one group of controllers workmg w,th planning displays ~~11 
regulate flaw of traff,c, reserve airspace for use, and elxnmate as many potential confhcts 
as possible In advance A second group of controllers using sltuatmn d,splays ~111 momtor 
the current movements of traffic contmuously and prov,de the short-term control funct,onS 
The controllers on the current-s,tuat,on d,splays w,ll be alerted to any potential Conflicts 

which cannot be resolved m an opt,mum manner by the planmng controllers. 



Fig 2 Possible Sector Arrangement 

The plannmg-display controllers ~111 prowde flow regulatxm or flow control at 
bottlenecks ln the system such as alrports and therr associated holdmg stacks and mayor 
route junctions or mtersectlons They ~111 not schedule more traffic durmg periods of time 
(such as 15- or 30-mmute blocks) than the peak capaaty of these bottlececks w,ll allow The 
current-sxtuatlon controllers ~111 resolve rnpendmg conflicts and provide separation between 
these arcraft as they arrive, but they ~111 not be overloaded by peak demands mhxh exceed 
the capacity of the system. 

In high-density traffic areas the controlled airspace wzll be dlvlded mto sectors, both 
geographlcally and by altitude strata, with each controller bemg responstble for a defmed 
volume of axrspace See Fq 2. As traffic demands vary, the sectors may be comb,ned or 
subsectors may be establxhed The sectors for the planning controllers and current-sltuatlon 
controllers may or may not comclde During light traffic periods controllers may handle bath 
plannmg displays and sltuatlon displays simultaneously If these displays can be made 
physxally campatxble 

In general, It 1s envlsmned that the current-sltuatlon display controllers ~~11 be 
handlmg traffic from the current trne to 15 or 20 minutes ahead of current txne and the 



Fig. 3 Sltuatmn Display Console 

plannmg-dzplay controllers ~111 be concerned with the flow of traffic from 15 to 20 
mmutes ahead of current trne to two hours or more in advance. 

CURRENT-SITUATION DISPLAYS 

General Descr~ptmn. 
The current-sltuatmn display consoles should provide a plctorml display showrig the 

current geagraphlc posltmns of all arcraft bang controlled. They also should provide a 
lunlted tabular-display board. There should be Input buttons or devices by whxh the con- 
troller can Insert new mformatxx. Into the display and data-pracessmg system and for 
selective read-out of desired data. Figures 3 and 4 are artists’ concepts of mdl\ldual 
current-sltuatzon dlsplays. 

In usmg the plctorxal display the controller ~111 compare present positrons, altitudes, 
headmgs. and speeds of axcraft, and mentally, he ~111 extrapolate future flight paths for 
relatively short dzstances ahead. When arcraft at the same altitude are observed to be on 
closmg courses, the controller ~111 provide lateral, longltudmal, or altitude separatxm 
through vectoring, assignment of short-delay patterns, or assignment of nonconfl,ctmg 
altitudes or routes. 

Plcturlal Display 
The plctorlal display should present the followmg mformation items directly on the 

display at the current geographic posltmn of each arcraft 

1 A posltmn symbol mdlcatmg actual or estrnated posltmn of the arcraft and the quahty 
of pos~tmn data 

2 A headmg vector mdxatmg headmg and relative speed of the atrcraft 
3 The current altitude and the newly assIgned altitude when an altitude change IS takmg 

place 
4. The IdentIty (radm call) of the arcraft 
5. A mlnur,um route lndlcatmn for a short distance ahead, plus destmatmn. 
6. A potential conflict mdlcatmn 
7. An ‘lalrcraft-In-emergency” ,ndicatlon. 
a. Maps of required geographx reference data 

To reduce readabIlIty problems when targets overlap, suItable controls should be 
provided to permit the controller 
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1 To display traffic lnformatmn at selected altitudes only 
2 To cut off temporarily from the display all wntten data for indivtdually selected 

arcraft 

In addltmn to the processed data, the d,splay should permit d,rect display of prxnary 
radar returns and secondary radar-beacon returns Presentatmn of beacon returns should 
include a means for Iim~ted ldentlficatmn such as a single-blip presentation for all selected- 
code, beacon-equpped arcraft, a double-blip presentatmn for discrete Identity of lndivldual 
arcraft on the selected code, and an extended range blip to present aircraft ln emergency 

The follcwmg symbology 1s suggested for the plctorml display Approximate SIZES are 
for a ZO-Inch diameter display area Figure 5 Illustrates the format desired 

1 The current position symbol should be md~cated as follows 

Dot 
Size 0 030 inches 

Small circle 
Dmmeter 0 150 mches. 

A 0 050 Inches 

Small square 
Sides 0 150 Inches. 

A 0 050 inches 

Trmngle 
Sides 0 150 mches. 

A 0 050 mches 

Diamond 
Stdes 0 150 Inches, 

f 0 050 inches 

0 

0 

A 

0 

Indicates highly accurate posltmn data with posltlve Identl- 
flcatmn such as those derived from a radar beacon system 
=ath positive xdentif~catmn of targets, or from primary radar 
with a human-monitored TWS gate and posltlve ldentlfwatlon 

Indicates somewhat less accurate relative pos~tlon data such 
as those derived from arcraft navlgatron systems and 
transmItted to the ground over automatic posltlon-reportmg 
d evlces 

Indicates posltxon data dertved by primary radar with an 
automatic TWS gate (non-contmuous momtorlng) 

Indicates estimated posltmn data based on the flight plan 
updated by available posltmn reports such as v~lce reports, 
relatively Infrequent air/ground data-link reports over fixes, 
or occasmnal radar checks 

Indicates a departmg arcraft ready for takeoff but not yet 
airborne 

These lndxatmns of qual,ty of posltmn data will be used by the controller m determmmg the 
amount and type of separation required between va~mus fhghts 
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2 The heading vector should be mdlcated by a hne drawn from the current posltmn symbol 
This line should be drawn In 5” mcrements The length of the vector should represent one 
mmute of flying txne at scale factors of 6 to 20 miles per Inch and one-half minute of flying 
time at scale factors of 2 and 4 miles per mch 

The following mformatmn should be wrltten alongside the current posItIon symbol and 
vector All letters and numbers shall be standard Arabic characters 

1 The current altitude should be wrltten in two numerals representmg thousands of feet 
The current altitude should be followed on the same lme by a blank space If the altitude 1s 
based on voice reports or on pilot-Inserted data-link reports It should be followed by a dot 
If the altitude data are transduced directly from a sultable altxneter In the alrcraft and trans- 
mltted over data-lmk, beacon, or other automatic devices to the ground The dot or blank in 
third space should be followed by a V If the alrcraft E clxnbmg or descendmg wtth visual 
flight rule (VFR) restrictvans In the next two spaces, a newly asslgned altitude to which 
the atrcraft 1s clxnblng or descendmg can be lndlcated by numerals m thousands of feet 

2 The ldentlflcatlon of the alrcraft should be written on a lme below the altitude line 
It may consist of any comblnatlon of SIX letters or numbers This ~111 be the actual radio 
call used by the controller to commurncate wulth the alrcraft 

3 A mlmmum route mdlcatmn should be provided on the line below the tdentlflcation 
The airway route bemg flown currently or the next fix ahead ~111 be mdlcated by the hrst 
three figures or letters, followed by the destlnatlon In three letters 

4 Potential aIrspace conflicts determined by the automatic computers can be mdlcated 
by pulsatmg the brightness of the data for the aircraft In conflict 

5 An alrcraft-In-emergency mdlcatmn should be provided by drawmg a square around 
the entIre symbology for the particular arcraft 

6 SuItable maps of navxgatxon facllltles, route structure, arports. and sxnllar facllltles 
should be provided for selectmn by the controller 

Letters and numerals should be as small as practical. but they should have adequate 
readablllty to permit rapzd scanmng of data by the controller 
letters and figures approximately l/B- 

For a 20-inch display surface, 
inch to 3/16-inch are recommended 

lnformatmn should be wrltten at a rate high enough to elxnmate flicker problems Any 
restdual storage on the phosphor screen as targets move should not be bright enough to 
smear or make unreadable the new data being wrItten 

LimIted Tabular Display 
A small tabular display (electronic or electromechanical) 1s required next to the 

plctorml dtsplay to complete the current-sltuatmn display consoles It will serve several 
functions , mcludmg 

1 Tabular posting of aIrcraft in holding stacks and of arcraft proposmg departure from 
airports m the control sector where overlap of the target data on the plctorlal display may 
make the information unreadable 

2 Comparison of estimated times of alrcraft over any fixes m the controller’s sector. 
such as for sequencing aircraft properly ln approach stacks or for determlnatmn of potential 
conflicts based time separatmn 

3 A means of controller access to the display and automatic data-processmg system for 
entry of new Informatmn, lncludmg 

a Newly asslgned altitudes 
b Current altitudes as reported by voice to the controller 
c VFR restrzctmns In climb or descent 
d Posltmn reports from alrcraft not being tracked by radar or other means as 

received by the controller over air/ground voice channels 
e Modlflcatlon of stored flight plans to reflect issuance of holdmg mstructlons and 

expected release times for updating of planmng displays 
f Temporary cutoff of selected aircraft on the plctorlal display to reduce readmg 

problems of overlappmg data 

The fallowing mformatmn for each .+lrcraft dlsplayed on the associated pictorial display 
should be posted on the ltmlted tabular display 

1 ldent,f,catmn 
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2 Number and type of arcraft 
3 Current altitude 
4 VFR restrictmn m clnmb or descent 
5 Assigned altitude 
6 Fix designator 
7 Time, with a category lndxcatlon 

Identlflcatlon should consist of any comblnatlon of SIX letters or numbers, the number 
and type of arcraft should be designated by fxve characters or numbers Current and asslgned 
altitude should be expressed In thousands of feet The fix designator should represent any 
fa wtthtn the control sector of the controller The txne should represent 

1 The estimated txne over the fix, when followed by an E 
2 The actual time over the ftx, when followed by an A 
3 The proposed time of departure from an arport, when followed by a P 
4. The estimated time of departure from a fix If an arcraft 1s held or delayed en route, 

when followed by an H 

InformatIon on each flight should be posted In horleontal rows, with flights sequenced vertically 
by altitude 

An associated button by each horzontal row, or a movable electronic arrow, should 
be provided to permit selectman of lndlvlduz.1 fhghts by the controller for modlflcatlon of data 
In the system 

A confhct-alarm lamp, or a special symbol If a cathode ray tube 1s used, should be 
associated with each horlaontal row This alarm slcnal should be llghted by the computer to 
lndlcate less than standard predlcted twne separatlok between arcraft at tie same altitude 

A row of pushbuttons or other sultable selectors along the bottom of the llmtted tabular 
display should be provided to allow selectvan of xndlvrdual vertical columns for modlflcatlon 
of data by the controller A llmlted keyboard or other selectors should permit lnsertlon of 
new data in the board This should be a block of lnformatlon 

Other Design Factors 
Because of the problems caused by overlappIng target data on large combined area 

displays 1n high-density areas where all altitudes are presented on a common display, lndl- 
wdual sltuatlon-display consoles for each controller are desxred Through sultable automatic 
data-processing systems. only the processed data needed by a controller for his assIgned 
sector, plus llmlted overlap into adjacent sectors of aIrspace, should be presented Although 
the prxnary radar data for a geographic sector cannot be flltered by altitude layers, the raw 
radar data should be avazlable to the controller for checking posltlons shown by the automatic 
processing equxpment, for checking aperatIon of the TWS gates, and for verlflcatlon of posltlon 
data received by automatic means or by vcace Normally It 1s anticipated that assignment 
of TWS gates to new targets ~~11 be xntlated by the sltuatlon-display controller after radar 
xdenttlhcatlan of the target Automatic or human-rate-alded tracking by the controller, his 
assIstant, or tracking operators then ~~11 continue. 

It IS antlclpated that each sltuatlon-display controller can monitor the movements and 
provide short-term control for approxtmately 20 arcraft simultaneously In a general en route 
traffic sltuatlon when many of the arcraft are at asslgned crwslng altitude and continuous 
Issuance of new control InstructIons 1s not required When most of the axrcraft are In clxnbs 
or descents or are changing routes, and when many control InstructIons must be Issued. each 
controller may be able to handle up to ten arcraft only Design-wise, It 1s recommended 
that each sltuatlon-display console provide for a maxxnum capacity of up to 40 aircraft to 
permit display of data for the sector under control, with overlap into adlacent sectors The 
amount of traffw assigned to eachcontroller ~111 depend upon local area characterlstlcs 

The lndlwdual sltuatlon-dtsplay consoles should be provided wxth controls which ~111 
permit display of data for any portmn of the control area geographically and between any 
selected altitude levels The follawlng range scales are suggested for each plctorlal display 
(Scale factors are shown for a circular display 20 Inches In dmmeter ) 
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D,ameter of Area Range from center Scale Factor 
Covered of Emplay 
(m&s) (m,les) (mlles/,nch) 

400 200 20 
280 140 14 
200 100 10 

160 120 :: 6” 
80 40 4 
40 20 2 

The larger areas of coverage xv111 be used for high-altitude sectors and high-speed alrcraft 
where the airspace 1s stratIfled by altitude, and for comb,ned display of several sectors 
dung 1,ght traffxc cond,t,ons The shorter ranges wvlll be used for the h,gher density traffic 
areas 

If a cathode ray 
diameter ,s des,red 

tube 1s used for the p,ctor,al d,splay, a usable area 18 to 24 Inches ln 
The 1,mtted tabular d,splay may use an electromc tube or electrome- 

chamcal ,nd,cators Two hays of tabular data fir 20 &craft each may be provided, although 
one bay for all 40 atrcraft ,s preferred 

Good human eng,neerr,g practice 1s requ,red throughout The over-all console s1r.e 
should be approximately 52 Inches in height and 42 to 50 ,nches ,n width so that the controller 
can reach all portmns of the d,splay while seated Space must be provided for air/ground 
and mterphone commumcatn,ns key-selector equipment It 1s antxlpated that sultably located 
standby consoles w,ll be used to pronde a safety backup in the event of equipment failure 

PLANNING DISPLAY 

General Descnptnn 
The planrung d,splays should provtde mformat,on ,n tabular form on proposed occupancy 

of axrspace for a future permd of tnne The estnnated arrival tunes of aIrcraft at certa,n 
cntical pants III the airspace. such as at mayor a,rway ,unct,ons and ,ntersect,ons and at 
approach fxes or aIrports. should be posted along with other pertnat data mcludmg ,dentl- 
ftcatux,, alt,tude, and route of flrght A supplemental pcrtmn of the d,splay should show pre- 
d,cted relat,onshlps of arcraft on the lesser traveled routes and the relatmnshlp of these 
a,rcraft with pertment aIrcrafton mayor routes The assocnted automatic data-processmg 
equipment and computer should compute est,mates automat,cally, rev,s,ng these as new 
posltmn data are received It also should process flight-plan data for proper display and 
should Include act,vat,on of alert or conflwt-warrung s,gnals 

The planmng controllers xv111 be concerned pnmanly with exam,nat,on of new flights 
entermg the control area (ather takmg off from w,thm the area or entermg from an ad,acent 
control area), camparmg proposed routes and crusmg altitudes wzth those already assigned, 
and determmmg the best over-all orgarnzatmn of traffic flow to reduce the number of poten- 
t,al conflicts to a m,nzmum and to prowde a smooth traffic flow In usmg the plannmg d,s- 
plays, controllers can scan wsually and compare the est,mated tunes of arrival and relative 
speeds of arcraft at the same cru,smg altitudes over the posted f,xes Where less than the 
mu,umum t,me separat,on ,s predxted, the controller can exam,ne adJacent altitude levels 
or adJace,,t routes, and Insofar as poss,ble. he can reassign a,rcraft to nanconflxtmg routes 
or altttudes The planning controllers normally w,ll not be concerned with problems of 
clnnb-out or descent or other short-term control actmns, because these actmns can be 
handled by the current-s,tuat,on controllers 

In add,t,on to organumg traffic flow ,n advance to el,mx,ate as many confl,cts as 
posstble, the planmng controllersulll provide flow-control serv,ce From knowledge of 
forecast weather, ava,lable nav,gatmn and control ads. a,rport capac,ty, and potent,=1 de- 
mand for service, they ~111 est,mate the acceptance rate at bottlenecks ,n the system and 
hm,t the peak flow of traffic at these pants to prevent overloads By comparison of estunated 
arrival t,mes at these cntlcal pants. the controller will determme when the peak capacity 
for blocks of tune ~111 be exceeded and w,ll select appropriate alrcraft to reduce speed or 
delay en route to reduce the arr,val rate at the crItIca pomt to max,mum system capacity 
AIrcraft on tact,cal m~ss,ons or aIrcraft 11, emergency cond,t,ons can be prowded mlth 
pnonty-scheduled use of airspace as necessary 



F,g 6 Planning Display Console 

Normally the planning controllers will forward all control declsmns to the appropriate 
sltuatmn-display controller who currently 1s conttrolllng the a,rcraft or to the situatmn-display 
sector where the fl,ght f,rst w,ll enter the control area 

D&a&d Deslg” 
The data to be dlsplayed to the plannmg controllers may take several forms In 

whatever form used, however, It should Include items of the bas,c flight plan and proposed 
occupancy of a,rspace by route, altitude. and time It should be noted that computers may be 
programmed to do many of the routine dutws assoctated w,th the plannmg-control functm” If 
sufflclent capaaty and computing speed are available Th,s IS turn ~111 affect the amount and 
k,“d of data to be d,splayed for the human controller The followng descrtptm” 1s one way 
I” which data may be dlsplayed. based on automatlc computatm” and processing and on human 
controller decxsmns for all pla”“,ng and flow-control functmns F,gure 6 1s a” artist’s 
drawng of apossIble deslg” far the planmng d,splay console 

The plannmg displays may Include the follow,ng mformat,on at posted fwes 

1 Ide”t,f,catw” of a,rcraft SIX characters ,n any comb,nat,on of letters or numbers 
representIng the fl,ght ,de”t,ty 

2 Number and type of aIrcraft SIX characters. letters and/or numbers 
3 Eqmpment category Three characters, rhe first character representmg na.r,gat,on 

ads aboard the arcraft. the second character, the radio equipment for ATC communlcat~ons, 
and the third character, whether rada: beacon and/or au-ground data lmk 1s carried 

4 Departure airport Three-letter tde”t,fler 
5 Dest,“at,o” awport Three-letter ldentzfler 
6 Route to fix bang posted Four characters. numbers and/or letrers For direct-route 

fl,ghts the prev,ous f,x lde”t,fwr fcllowed by a dash can be ijed 
7 Fix be,“g posted Three-letter ,de”t,fler Th,s can be preced d by a four-character 

group ,“d,cat,“g d,sta”ce I” m,les and dIrectlo” from the fix for direct-route flights not 
passing directly over the fur 

8 Route from the Ox posted Four characters. numbers and/or letters For direct- 
route flights a dash should be followed by the three-letter lde”t,f,er for the next fix over whxch 
the flight ~111 pass 

9 Current sItnatIon d,splay sector Two d,g,ts to desIgnate the sector I” wh,ch fl,ght 1s 
operat,ng or WI11 enter first 

10 Estxnated tune over the f,x Four “umher~ ,” 24-hour clock tune This group ca” 
be preceded by a P If the fl,ght ,s not yet aIrborne and If time ,s based on a proposed 
departure time 

11 Requested or current altitude Two numbers ,“d,catl”g altitude I” thousands of feet 
12 Ass,g”ed altitude Two numbers >“d,catmg altitude I” thousands of feet 
13 Confl,ct,“g traffic Two s,x-character groups ,nd,cat,“g ldentlflcatlon of confl,ctIng 

flights 



1: 

All of th,s mformatlon should be posted I” tabular form for each mayor fix Fl,ght data may be 
be sequenced by altitude or by estimated trne over the f,x Normally flight data should be 
posted for a period of from 15 minutes to two hours prior to the estimated t,me over the f,x 
Each line of new or modlfled InformatIon should carry a dlstlnctlve symbol such as an asterisk 
at the begmmng of the lme to ldentlfy It as entry of new data 

At mtersectmns of mmor routes with major routes, and at mtersectmns of mr,or 
routes, only the crossmg aircraft and those alrcraft wIthIn 10 minutes and 2,000 feet of the 
crossmg alrcraft need be posted 

Access to the automatic data-processmg system by pushbuttons or selector sw,tches 
should be provided to permit the controller to madlfy mformatlon in Items 5 through 12 
Prov~smn should be made for traffic densltles of up to 80 alrcraft estimated over a f,x 

Because of the amount of data to be dIsplayed. and because the data to be displayed 
are not as crItIcal txmewlse as on the current-sltuatlon displays, It appears that a high-speed 
prmted paper readout device xv111 be smtable A new sheet of data updated approaxnately 
every ten minutes for all crltlcal fixes posted can be produced by such a prmter and 
assoctated computer 

Provlsmn should be made for the plannmg-display controller to transmit lmtlal ATC 
clearances to the control tower for departmg flights, mcludmg route and cruismg-altitude 
assignment The approved crulsmg altitude and route ~111 appear sxnultaneously at the 
proper current-sttuatmn display sector 

When the plannmg controller wishes to change the altitude of an aircraft en route or 
to slow down or delay an aircraft en route, this Lnformatmn can be transmitted by 
telautograph-type devices or voice commumcatlons over Interphone to the cognizant sltuatmn- 
display controller After effectmg the requested change the sltuatlon-display controller will 
msert the new altitude or new fix estxnate m the automatic data-processing system from the 
sxtuatmn-display Input keys 

Planmng displays may be provided as mdxvldual consoles or as one combined large 
display for all plannmg controllers If lndivldual displays are provided It should be possible 
to select any fixes and any altitude strata wIthInthe control area as traffic condltmns and 
avaIlable control personnel require 
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