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DEVELOPMENT OF A PORTABLE RADAR SIMULATOR* 

SUMM.ARY 

This report deecrlbes the development of a portable tr.amng dence for the basx traimng 
of ill= traffx controllers m radar-vectormg and arrcraft-epacmg procedures Imtlal resulte 
mdrcate that such a device ml1 speed up radar-trauung operations, pro-de more thorough 
traxmng. and result m elzable economea m the over-all program 

INTRODUCTION 

In the early days of radar tratflc control. no radar-trarnxng devrces were avaxlable All 
practice runs bad to be made on tbe actual radar equipment, usrng real amcraft for targets 
Per -11, the cost of that trammg was very hrgh, not only because of tbe lugh cost of arcraft 
operatmn, but because of the low degree of axcraft utilrzatmn due to equpment outages, poor 
weather, and the lack of a contu~uou~ supply of arcraft Use of real radar equpment for 
pnmary trammg often was undesrrable because of mterference wrth normal arrport traffx 
Practice approaches often mvolved cross-trzffx operationa and frequent congeet,.on of 
cormnurucataon channels For theee reason8 rt became desirable to develop some meane of 
sumlatmg radar-target operahons for tramng purposes Aa s result, several types of 
radar-trzamng devxcee were bult 

EARLY MODELS 

One of the first desrgns was an attachment to a Lmk trarner Ths type was qute 
satisfactory for trammg programa conducted at a centraheed locatron. however. ,t was to., 
bulky to be curled around to various locations for local trammg programs The character- 
letx of portabllrty was qute deelrable because large amount8 of travel funds could be saved 
rf all baerc trammg could be conducted at the home base8 of the trarneee 

In 1950. a very elmple portable radar srmulator was developed It 18 shown III hga 1. 
2, and 3 Thle sxmulator presented a smgle spot of kght to smmlate an aircraft target movmg 
across tbe dllaplay The target wae motor-driven to move at a con&ant speed. and the dxrectmn 
of travel could be controlled manually m turns to any dealred hesdmg Thrs amulator was used 
first-at the Clnl Aeronautics Admr~etratmn Techmcal Development Center m the development 
of the tangential approach system It then was ueed for several yeara m basic radar trammg 
at a number of arrport traffic-control towers and at the CAA Aeronautical Ceziter 

THREE-TARGET SIMULATOR 

Meanwhxle, slmulatmn stu&ea at TDC mdrcated that the most effective fun&n of 
terrmnal-area radar was not to conduct PPI approaches but to gvrde ancraft Into the landmg 
system and to apace them precrsely behmd each other on the final approach path 2 To provide 
traznrng m tha phase of the operatmn, a simulator obnously wae requred whrch would be capa- 
ble of presenting two or more controllable targets ermultieously on the &splay Therefore. 
work was started on the design of a three-target elmulator To avold mecbamcal 

*Manuecnpt subnutted for pubhcahon June 1956 

1 
G A4 Anderson, N R Smxtb. T K Vickera, and M H Yost, “A Prelmu,rary 

Inveshgatmn of the Applxatmn of the TaPgentral Approach Prmclple to Au Traffic Control, ‘I 
CAA Techmcal Development Report No 149. October 1951. 

2 
C M Anderaoo and T. K Vxckera, “Appkcahon of Srmulation Tecbmques m the 

Study of Termmal-Area An Traffx Control Problema, 
No 192, November 1953 

” CAA Techmcal Development Report 

5 1956 



2 

Fig 1 Smgle-Target Radar Smmlator 

Fig 2 Smgle-Target Radar Srnulator m Use 



Fug 3 Mecharucal Hookup of Smgle-Target Radar Simulator 

between two or more drrve urmts movrng on a common surface. the simple mechamcal drive of 
the type used m the prevmus dealgn could not be adopted Inetead, an entirely tiferent type 
of drive mechamsm employmg optical meant of target movement v/a8 deeigned. as shown m 
Fig 4 

Each of the three-target drwe mute 18 a motor-driven Integrating device, employmg 
turprng rrmtore to produce standard rate. 3’ per eecond turna in erther &rectmn Targete are 
&splayed on s 12-mch scope face. as shown in Fig 5 Target speeds are controllable from 
100 to 700 knots uarng a 40-rmle radar range, or from 50 to 350 knots uarng a 20-lmle radar 
range Figure 6 shows the layout of one of the target-control panels, and Fxg 7 presents the 
wirmg dzagram for that 1netallat1on 

The entlre sFmulator fits Into a shrppmg case approumately 16 by 18 by 24 mches. a8 
ehown IP Fig 8 The power supply 1s metalled beneath the three-target control panels shown 
in Fig 9 The lndrndual target-control panels may be left 1n their rack as shown in Fig 9, 
or they may be detached for remote operation, ae shown in Wg 10 For stowage. the scope 
unit whrch contairre tbe target-drive mechamsm ~a locked u, the retracted positron aa shown m 
Fig 10 For operation, the scope vrut LB tllted forward toward the operator as shown m 
Fig. 11 By openrng a door LP the elde of the scope box. mdrv~dual targets may be poelhoned 
in the scope face manually at the start of each run 

DESIRED REFINEMENTS 

The prototype three-target portable radar simulator hae been used for several months 
at the In&anapohs arport traffic control tower and at the Army Electroruc Proving Ground, 
Fort Huchuca. Arrzona As a result of tbxe operatron m basic radar traming, the follow-mg 
nunor design changes are recommended 

1 The power supply operatea whenever the cord 1s plugged u,to a power source For 
additional convenxence. rt would be deexrable to pronde a maeter swltch mth a pxlot light 
located m a prormnent place in the chaeers 

2 For economy. the prototype smulator wa8 equpped ~11th surplus autoayne for headrng 
1ndlcat1on on the control panele These autosyne orlgmally were demgned for operatmn at 26 
volts. 10 cycles per second (cps). but they actually operate at 6 volts, 60 cps As a result, the 
heating mdxators occasmnally lag noticeably durrng turne To elxnmate th~hrs clfficulty. rt ZB 
recommended that the present synchroa be replaced wltb unts of a more mutable type 



Fig. 4 Drwe MechaPlem for Three-Target Sunulator 
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Fig 5 Target I3rsplay 

Fxg 6 hdrvzdual Target Control Panel 
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CONTROL PANEL NO I 

Fig. 7 Wlrmg Dmgram of Three-Target Smmlator 
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Fig. 8 Three-Target Smmlator Packed for Shipment 

* . 
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Fig. 10 Control Psnela Detached for Remote Operatwn 

Fag 11 Simulator m Operatmg Poalhon 
(U S Army Photograph) 
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3 The lunged door of the scope box 1s equpped with a Dzus fastener which requires a 
screwdriver or sunlIar tool for unlockmg Because tbm door must be opened often for manual 
settmg of the targete. It 1s recommended that the present fastener be replaced by a flush-type 
Camloc fastener whxh can be unlocked manually and hfted by means of a retractable handle 

4 Because of foukng of two cable connectorB, the scope box cannot be trlted forward or re- 
tracted unless the No 3 control panel IS removed from rts rack or unleee Its comectmg cable 
is unplugged temporarrly A skght relocation of the cable connectors would elmmate this 
nueance 

CONCLUSIONS 

1 In the present kve-year program of the CAA Offxe of Federal Axways, whxh mvolves 
a greatly expanded me of radar for an traffic control purpoees, use of a Butable number of 
portable radar smnulators offers an opportumty to tram all control personnel m basrc radar 
procedures at a conerderable savmg m over-all cost of the trarmng program The savmg could 
be effected through a drastzc reduction m travel and per diem expenses by conductmg most of 
the baelc trammng at the home basee of the tramees In a large program of tbu nature, exten- 
sive savxnga 111 man-hours would reevlt from the fart that trammng schedules could contume 
umnterrupted by weather. traffx contitmne, or the lack of avallable ancraft Tranung 
sessuxm could be more lntenelve becauee trauung devices can handle more rune per hour than 
can be handled with real arcraft Sunulator targete can be repoaltmned almost Instantly to 
start a new run In ad&tlon, tramng runs can be started, atopped, or repeated at any pant 
for explanatzone, &ecussmns. or concentrated practice on certam phases of the operatmn 
Varmue types of emergency &aatmns or other abnormal condltrons can be sunulated wrtb com- 
plete safety Tramees can learn them basrc lessons wltbout Jeopar&zmg the safety. good ~111. 
or confidence of the flrng pub& 

2 The three-target portable radar sunulator has proved emtable for conducting the followmg 
phases of the radar-t*alPmg program 

A Applrcatvm and hming of standard radar phraseologles 
B Co-ordmatmn of mformatlon from the symbohc and plctorlal &splays 
C Comprehenswn of the geometrxal relatlonshrpe xnvolved m Intercepting and trackxxg 

deared courtzee (mclu&ng allowance for the tu-mng radius of the axcraft) 
D PPI-approach procedures 
E Multieed approach operatlone, xacludmg optnnum epacxng of axcraft on the fum.1 

approach path 
F Departure opera!xons 
G Au route control problems (uwolvlng not more than three arcraft) 

The ObJechve of tis phase of the program IS to gave the trainee a complete understandmg of the 
baex prlnclples zwolved a~ well as an apportumty to become proficxnt m mtegratmg the var- 
xous procedures znto a smoothly functmnmg operation It hae been found that extenswe practice 
on the radar szmvlator can buld up the tramee’s prohclency and poise to a high level After 
completion of tbxs phase of the traxung, the trarnee muet make the final transdmn to the actual 
radar equpment The more reahstx hrs basic tramlng has been, however, the fewer problems 
he wrll have 1n learnmg to use the actual radar equpment 
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