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The Air Navigation Development Board (ANDB) was established 
by the Depdments of Defense end Commerce m 1948 to carry out a 
unzfled development progrsm aimed at meeting the stated operational 
requirements of the common militarJ/civll .slr navigation and traffic 
control system. This project, sponsored and fu-~anced by the ANDB, is 
a part of that progrs2n. The ANDB is located ulthin the sdmlnistratlve 
framework of the Civil Aeronautics Aclminlstratlon for housekeepmg 
purposes only. Persons desirw to ccmmun~ate with ANDB should address 
the Executive Secretary, Air Navigation Develoment Board, Clvll 
Aeronautics Admlnw5ratlon, w-g, Wsshmgton 25, Il. C. 



THE STATUS OF THE EX'SERIK~~'NTAL 
PICTORIAL SITUATIOV DISPLAY PROJECT 

The status of the development of the Pxtorlal Situation Display, 
an a= navigation system and a traffic control aid, is described in this 
report. The Pxtorkt Slta&t,lon Display wa3 developed by the Radio 
Corporation of America ;t Camden, ~q. 3. The eq:lpment 1s a modtiled ver- 
sion of the Teleran ground-to-air piotorlaJ communicat%on system. The 
ground equipment transmits to the aircraft, on televzsion form, a-craft 
posltlon information obtavled from surveillance radar, maps of the neigh- 
boring terrain, and slmulaked visual commands. A large number of picture 
channels can be transmitted over one r-f channel by use of a time rrmlti- 
plexlng system In conJunction with a storage tube. 

Recent television techniquea and the Graphechon storage tube have 
been Incorporated m the modxfied equipment. At present, certain charac- 
teristlcs are unsatxfactory. The evaluation of the equipment has been 
cancelled at the request of 4XDB because of the lack of operational re- 
qulrements and the cost of further development to rectify the troubles in 
the present equipment. 

INTRODUCTION 

In the early part of E&6, the Radio Corporation of Amarica pro- 
posed development of a navlgatlon and aar traffx control system utFliz3n.g 
radar and television techniques. The proposed system would provide to 
each equipped alrcraft its range and azimuth with respect to a selected 
ground station, the location of other aircraft in the same altitude layer 
in the area, the sltitude of the axcraft, means for self ident~Ucatlon, 
map end weather mformation, and information to enable instrument landmg. 
On the recommendation of the Stratton Cormnlttee on Air Navigation and 
Traffic Control, the Department of the ix Force initiated the proJect for 
the development and evaluation of such a system under Contract 
r,J 20~099~x-107. In April, 1948, two ground stations, one an alrport sta- 
tion and the other an aWays statlon, were installed at Andrews Freld and 
Gravelly Point, respectively. Evaluation tests on these installations 
were performed from December 6, 
are set forth in an RC.$ report.1 

lYh6, to February 18, 19h9, and the results 
This evaluation was also reported by the 

1 RCA Statistlcsl Report on the Performance of the Teleran Xodel 
Equipment During the Evaluatson Tests i'lade from December 6, 19k8, to 
February 16, 19h9. 
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3151stElectronics Group, Watson Laboratorles.2 This latter report states 
that the system had not proven to be of value to the military service, was 
complicated and difficult to mamtain, required excessive bandwidth for op- 
eration, did not provide a sufficient number of altitude separation layers, 
was entJrely inadequate with regard to azimuth resolution, and did not pro- 
vide a satisfactory landing display. In view of the above, the Watson 
Laboratories report recommended that no further development of this device 
be carried on by the Department of the !ur Force. 

Since the equipment did provide means for televismg information 
from ground to air, consideration was given to using It to dsmonstrate the 
utility of an aarborne pictorial display. RCA prepared a proposal, based 
on the Teleran eqerlenee, for an experxnental system. After negotlatlon 
and modtilcatlon of the proposal, Contract Cca-20672 rras entered into on 
June 30, 1950, between ?XDB and F& for the development of a visual air- 
ground communication link. The purpose of this contract was "to develop a 
pictorial display that could be televised to an aircraft prssentlng the 
pllot with a display of the terrmnsl area traffic situation, a map of tne 
surrounding area, terraln features, and to provide a system for visual com- 
nands to be transmitted to the pilot." This activity was to be under the 

technical responsibility of the Department of the .tir Force All-Qeather 
Flysng Dlvislon because of their Interest and previous experience w&h par- 
tions of the Teleran system which would be used u1 this program. Later, the 
reorganization of the Xnght Air Development Center and designation of the 
.Xll+eather Flight Section as an evaluating organization made it neCeSSaI’Y 

to withdraw this project which was then in the developmental stage. The 
traffic control aspects of this project suggested its assignment to the CAB 
Technical Development and Evaluation Center, and on October 31, 1951, the 
technical responsibility for this proJect was transferred to TDEC. 

At the tlrne of the transfer, all ground components had been 
chec!ced and were operative except the antenna. The airborne equipment was 
about 65 per cent complete, but no actual flight testmg of the system had 
been accomplished by that date. 

CQUIPhENT DESCRIPTION 

The Pictorial Situation Display presents information to the pilot 
in visud form on a seven-mCh kinescope. All necessary flight jnformatlon, 
such as position, proxamlty of other aircraft, weather, and flight jnstruc- 
tions, are collected at a ground location, converted as necessary, and 
transmitted as a standard television picture for wsual presentation in the 
aIrcraft* Each tlype of information is transmstted separately and can be 
selected for lndlvldusl display by the pllotr However, any desired group Of 

signals can be combined in the channel normally used for test Pattern 

2Technlcal Report No. h6, dated Wovember 30, 19&J, 3l%st 
Electronics Group, 1Jatson Laboratories. 
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transmission. 4J.l signals are confined to a 12-megacycle channel by time- 
shared rrmltiplexing technques. 

Since txne-sharing involves interruptions 111 the transmission of 
a given signal and each period required the transmaasion of at least one 
full frame of a television picture, covering l/30 of a second, it follows 
that with 90 time=shared periods, transmission m a gsren channel would 
occur once in three seconds. To obtain a continuous display an the au- 
craft, a Graphechon storage unit is employed between the receiver and dis- 
PlaY* This unzt stores the intermittent signals and delivers a continuous 
output to the display unit. 

In the present equipment facilities are provided for handlang 
the following types of information: 

RADQ DATA - A PPI display of all aarcraft u1 the mapped area, showing 
azxnuth and range, obtavled from a suitably located search radar. 

UP DATA - A map of the terrain over which the aircraft is flying, 
covering an area consistent wath reliable television transmission end ac- 
curate radar scan, showvlg airports, beacons, and salient topographical 
features. 

OFFER DATA - Special flight mstructions, weather maps or weather 
information. 

TEST PATTERN - .$ bar or grating pattern intended primarily for check- 
system operation and making linearity adjustments. 

Descraption of Ground Equipment. 
The equipment comprising a ground x&Xtlation consists of ten 

rack assemblies arranged in two groups, Six racks, contaming data prep- 
aration circuits, are grouped to form the studlo equipment. The remaining 
four racks contain the radio transmitter circuits and may be located at 
some tistance from the studio racks0 

A target simulator rack may be employed to provide a simulated 
radar input when a check of equipment operation is desired. The signals 
provided consist of trigger pulses, one- and ten-speed servo information, 
ana two simulated target echoes, 180" apart, that may be adJusted to 
a&omatically traverse a radial, cxrcular or spiral course- Variable 
levels of noise may also be introduced veto its video output. 

An over-all functional block diagram of a complete ground mat& 
lation as shown 111 Fig. 1. For clarity and ease of descriptxon, the chaasas 
an the studlo racks are grouped according to function in the d%agram and 
will be described under these groups. 



1. Synchronizing end i%lt~plexmg Circuits. 
The pulse unit develops the tvned synchronizing pulses. These 

tuled pulses are used by the code unit to develop horrzontal and vertical 
synchrcnlzation, and blankmg pulses that are alstr~buted to the various 
chassis by the dlstnbut;on empllfler. These pulses provide for a 525- 
line interlaced television signal with a field of &I fields or 30 frames 
per second. The code unit, by means of an jnternal units-count ring 
oscillator and a separate tens-count ring csclllator, develops coding for 
the individual inteli2gence signals end enablvlg pulses to control multi- 
plexing of the channelsr Thus, the code nnlt, III conJunctlon with the 
multiplex ejector, causes the output of the wformatlon circuits to be 
gated through the multiplexer ~TI the correct order. 

The enabling pulses are timed to permit each channel to feed one 
conplete television ryeme in sequence to the trenwitter- Sylce the frame 
rate 1s 30 per second and 90 channels are provided, a given frame wfll be 
repeated every three seconds when the full 50 multiplexed chmels are in 
use. TO mamntan a oonetant display m the airborne equipment under these 
concutlons, a pxture storage unit IS used between the receiver and display 
uniL. A Graphechon tube In the storage unit provrdes sufflclent signal 
storage to assure continuous signal Input to the display during the three- 
second titervals between signal transmissions in a given channel. 

2. Radar Video Circuits. 
These clrcults accept video, trigger, and azum~th data sqnals 

from a suitable search radar, which is not part of the equipment or the 
target slmulabor, end develop a fllckerless PPI type of display output 
with stendsrd television scan. 

Conversion from radial radar deflection to televlslon scan 1s 
made In the Graphechon chassys, where the storage property of the tube 
dso steadies the video output. The Graphechon unit mcludes a rrlde band 
r-f ampltifler. The writing deflection and video chassis provides video 
anplti:cation end radaal deflection, keyed by radar trigger pulses, for 
the wrltlng end of the Graphechon. The rotating yoke at the input end of 
the Graphechon tube 1s driven U-I synchronism with the search antenna rota- 
tion by means of the servo control in response to azimuth data derived 
from the radar equipment. At the reading end, telezsion deflection is 
cbtelned from the reading video chassis which IS trlggered by synchro- 
nlzlng pulses from the pulse unit. Enabling aulses from the code unit are 
used to srfitch the reading beam on during trensmisslon periods, and the 
Output 1s fed through the video mixer to the transmitter. 

3. Nap and Order Cucults. 
Two sets of video signals are developed I.P these chassis, namely, 

map video and order video. A dual flying spot scanner assembly is incor- 
porated in the FSS unit. The kinescope yoke is driven by deflection cur- 
rents from the deflection unit with the beam set for opt- brilliance. 
me mwing spot on the lclnescope screen 1s prOJeCted through an engularly- 
positioned, helf-silvered vurror -tiich dlv~des the Ulumination, permitting 
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one-half to pass to the map slide and reflecting the other one&half to the 
order slide; Tb.e slides contaln the in&rmatlon to be transmitted u1 the 
form of clear lines on an opaque film between glass plates. 

Light passing through the clear sections of the film, as the pro- 
Jetted spot traverses the entire face of the slides, is picked up by photo- 
cells to form the elements of the video output signals. The outputs are 
amplafied in the video amplifier to provide two outputs for each channel. 
One output of each channel is gated through the multaplexer to the trans- 
mLtter, and the other output is fed to the monrtor. 

lb Test and Iionltorlng Cirmuits~ 
The A-scope mormtor, with a five-inch screen, 1s used to deter- 

mine vl-deo signal amplitudes and waveshapes of the signals at horizontal 
or vertical synchronizing sweep frequencies. In addition, the A-scope 
monitor can be used with a patch cord to check waveshapes at test points on 
the various chassis when trouble shooting. The raster monitor, with a ten- 
anch screen,is used to check video picture quality at the outputs of the 
various lntelllgence channels. 
plexer, 

‘Ihen mtched into the output of the multi- 
it displays the signals as fed ~II sequence to the transmitter. The 

monitors can be switched into the various output circuits by mears of the 
monitor selector panel. The grating generator provides barred or grating 
video signals to check the lanearity of television deflection circuits in 
the entire system, including the airborne equipment. The generator output 
is fed to the multiplexer and gated into proper time-sharing sequence to 
be fed to the transmitter. 

5. Transmitter Circuits. 
The video mixer chassis was originally used 111 Teleran for the 

hiitmg and mixing of video signals. Video signals are not mixed or 
clipped in the transmitter, but the removal of the unilsed components was 
not considered econormcally desirable. The circuits used consist of two 
completely separate charmels. The video channel includes an attenuator 
and a linear video amplifier. The synchronizing channel ulcludes pro- 
vision for clipping both the top and the base of the synchronizing pulses 
and 1s followed by a linear amplifier- 

The exciter and modulator chassis contains crrcu:ts for ampli- 
fying and mixang the video and synchronizing signals, phased to cause in- 
crease of carrier level for video and decrease of carrier level for 
synchronizing signals. The circuits Include the master oscillator, buffer 
amplifier, and nodulated amplifier, the latter being modulated by the 
above-mentioned video and synchronizmg amplifier output. The modulated 
r-f output is fed to the high level assembly. The hagh level assembly 
consists of two power amplifiers operating in cascade to raise the r-f 
signal level to the power level required. Circuits are included for bias 
control, overload protection, and for monitorang the amplified signals. A 
standing wave indicator is also included to facilitate power output checks 
and antenna natchmg. The monitor selector panel provides switching facil- 
sties to connect the monitors ylto the transmatter circuits at such poants 
as requ~e frequent cnecks during operation. It simultaneously connects 
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the A-scope and raster monitor to a selected point and connects the proper 
enabling pulses to provide individual display of any of the four tule- 
sharing picture signals. The scope monitor displays the waveform at any 
selected pomt, either with line or with frame sweep frequency. Prcv~slon 
is made to &spiay vertical deflection voltages from test points on the 
chassis, as may be necessary for trouble shooting or for adjustment pro- 
ceuures. A panel meter also indxates transrmtter output, as represented 
by the r-f voltage on the plate of the power amplxfzer. The monLtor dis- 
Phys the pxture s1gna.l at various pomts in the equipment, either each 
picture separately or the combined swals as desired. It provides a con- 
tlnuous check on video transmission at all times. 

6. Target Simulator. 
The purpose of this rack 1s to provide a rea&ly available 

source of radar signals when a radar installation 1s not available or 1s 
inoperative. It can be used for check- end adjusting the radar vrdeo 
channel in the equfpment or as a radar signal source for evaluation tests. 
The antenna chassis contans the motor-driven selayn generators, differ- 
entlal generators, and potentiometers that develop aaunuth and range data. 
The mechanism includes clutches that allow a manual change of azmth end 
range data or automatx development of radial, CUYXI,~~, or spiral target 
courses~ The slgnal .sLmulator chassis develops the basic 1200 pps radar 
trigger and the target echo pulses. The cxccults also include a noise 
generator to simulate closely contitlons of actual radar reception. 

Description of Axrborne Equipment. 
The airborne equipment consists of a receiver, storage unit, 

indicator, and associated power supplies. An over-all functional block 
diagram of a complete airborne lnstallat~on 1s shown 111 Fig. 2. 

1. Receiver. 
Fig. 3 LS a photographic VE?W of the receiver- The NO-megacycle 

television signal transmitted by the ground trsnsrutter is detected in the 
receiver. A !ceyed AGC system in the receiver tends to prevent video output 
signal variations due to aircraft propeller modulation of the ~ncormng 
SlgilalS, aircraft attitude, alrcraft range, and antenna patterns. 
Separation of the synchronzzatlon signals from the video szgnals and de- 
coding of the picture channel ldentlflcatlon pulses are accomplxhed In the 
reoeiver. Video output signals are provided for the storage urmtt. 

2. Storage Unit. 
Fig. !J is a photographic view of the storage unit. Video and 

synchronlzatlon sxgnals from the receiver operate the storage unit. The 
intermittent picture information 1s written on the target of the Grpahechon 
by the writing deflection and video corcults. The stored picture on the 
target of the Graphechon 1s read off the target by the readu7g deflection 
and video clrcults. Due to the storage properties of the Graphechon, 
OTJtpUt video signals are obtained from each field of scanning so that the 
picture vxwed on the indxator ktiescope wo.ll be free of flxker. 



3. Indicator Unit. 
Fig. 5 1s a photographic view of the indicator unit. Synchro- 

niZation signals from tne receiver and video s~gnsls from the storage unit 
operate the indicator unit. ‘h scsnnmg and vxdeo circuits of the indi- 
cator vnat present the pictorial information on the face of the indicator 
kinescope in rectangular tslev:slon coar&nates. A transparent ax-craft 
heading disc in front of the uldicator kinescope shows heading of the air- 
craft witn respect to other aircraft courses which are indxated by traals 
benind the target. 

ECUIi%E??.f 2EVEIDPKEIIT 

General. 
In general, the origmal Teleran equipment was modtiled to in- 

corporate recent televisxon techniques and the Graphechon storage tube. A 
large portion of the features of Teleran were elaminated an the expert- 
mental Pictorial Situation Pisplay sxce it was felt that the evaluation 
could be acco.nplished without the complexity of the Teleran system. Tile 
features of Teleren not incorporated in the experimental Pictorial 
Situation l&splay anclrlde the self-identtiication line, altxtude coding, 
instrument landing presentation, write-.m &splay, and number of channels 
available. 

RCA made the following detailed modifications to components of tba 
Teleran system that are used m the Pxctorial Situation Display: 

The synchronizing and multiplexing circuits have been modified to 
give odd-lule interlacing instead of even-line mterlacing. im automatx 
frequency control circuit has been added to s-ynchroniae the televialon 
field pulses with the power line frequency. The ring osctilator circuits 
have been modified for better stability, The flying spot scsnner chassis 
has been motiied to incorporate a shorter persistence cathode-ray tube, 
an improved video ampltiier, head-on multlpller phototubes, and an improved 
mechanical design in the phototube mount,~ 

The monitor circuits have been modtiled to operate on the odd- 
line Interlaced television system. The scannmg cucuts have been im- 
proved to give better stability, and the monitor kinescopes have been 
replaced with kinescopes with I”/ type phosphors. 

The band pass characterstlcs of the transmitter modulator have 
been mproved. A standing wave xxbcator has been added to the transmitter 
and an insulating material with higher dielectric strength has been used 
in the filament lines to the final power amplrfier tube. 

The Graphechon chassis is a completely new unit and it replaces 
the storage orthiccn console. The Graphechoo gives improved resolution, 
irrproved signal-to-noise ratlo, less cross talk, less shading, a wide 
range of control of storage tune, and is simpler to elign. The Teleran 
ground antenna had been broken by a wmdstorm. The antenna has been corn- 
pletely reworked +o strengthen A and to remove corrosion on the internal 



tapered transmission Imesa An unproved, keyed MC system has been incor- 
porated III the a-borne receiver to rmnimsze video output signal variations 
due to aircraft propeller modulation of the incoming signals, aircraft 
attitude, aircraft range and antenna patterns. 

Addltlonal synchronlzang pulse output has been provided for the 
storage unit. The airborne storage unit 1s a completely new unit. The 
a-borne indicator sweep clrcurts have been modified for use with an odd- 
line interlacmg television system. The horizontal scanning circuits have 
been modified for more stable operation. 

Progress During TDEC Supervision of Development Contract. 
The alrborne equipment was ylstalled 1s1 a DC-3 aarcraft, R-183, 

during Xarch, 1952, at TDEC. Two representatives of TDEC attended a SIX- 
week training program on the Pictorial Sltuatlon Display equlpment during 
the last week of April to the first week in June. Flight tests at the RCA 
plant started on Day lh. Ilu‘ci-aft M-183 Was flown to Camden to partxi- 
pate Fn flight tests during the periods of Ray 12 to i6, i;ay 26 to 29, and 
June 5 to 13. The ax-borne receiver synchronizat,lon clrcults were unstable 
during the tests. 

ticraft X-la3 was flown to Camden for a demonstration of the 
equipment to ANDB and TDEC representatives on July 2. The demonstratron 
and test flights indicated that the equipment was not ready for evaluation. 
The followxng characterlstlcs needed Improvement: 

1. Airborne equipment synchronxation. 
2. Resolution. 

i' Linearity- e fiquipment operation reliability. 
5. Signal-to-noise ratio, 

A number of photographs were made of the face of the indicator 
!:mescope III the axplane &rang the demonstration and preliminary test 
flights. Figs. 6 to 15 are photographs of the face of the airborne mdi- 
cator kinescope that are representative of the conditions that prevtied 
during the flights. 

The test flights with the equlpment located on the premises Of 
the contractor demonstrated that the system for Pictorial Situation Display 
was not yet ready for evaluation. The contractor estimated that consader- 
able money and trme would be requulred to achieve a level of performance 
whxh would be considered adequate for an operational evaluation. Further- 
more, due to increased ;;ir Force operatlond actlvlty 1~1 the UHF bend, the 
extension of the frequency authorizattlon, 300 4 6 NC, for this project 
seemed extremely doubtful after July, 1953. Hence, any plans to contxue 
the proJect would have to provide eventual3.y for a change w the operating 
frequency of the air-ground channel. Therefore, the iur I‘!avlgatlon 
Development Board reconmended to the Aar Coordinating Committee, Air 
Traffx Control and Navigation Panel, 111 a letter dated September 9, 1952, 
that th;s proJect be either stopped or completely reotx&ed depending upon 
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whether a firm operational requirement still existed. On October 20, 1952, 
the Nav Panel replied as follows: 

“The Panel feels that an operational requirement continues to 
exist for an airborne pictorial situation display for use in the Common 
system. Rowever, this requirement does not indicate that the Teleran dis- 
play concept itself is desirable, but instead that some type of system is 
needed. In this connection the Research and Development Board guidance to 
dTB on pro:ects for Fiscal Sear 19% is cited. iin operational-technical 
systems study should be ef:ected to establish what the specific criteria 
are and what te&nique would best suffice for the purpose. Tins is to be 
done m lieu of actual equipment development. ,. . . I’ 

The jXDB decided to ternnnate the present contract for develop- 
ment of an mborne pictorial situation display and to postpone any further 
action in this field until the -4~ Traffic Control and Navigation Panel 
Spec:al Tiorklng Group on Pictorial Display has formulated a statement for 
the operational requirements for tiiL5 program. 

A representative of ‘IDCC visited toe BCA plant during the Week Of 

January 12, 1953, to arrange for shipment of the equipment to I’DEC. A con- 
ference was held between the RCA and TDEC engineers to determine the causes 
of improper operation of the equipment during the test and demonstration 
flights- It was agreed that instability in the operation of the equipment 
during the flight tests could be due to the unfortunate choice of the 
transmitted signal polarJ;ty and the receiver XC sampling cncUltt. The 
synchronizing signal portion of the transmitted signal IS at mmimum modu- 
latlon. Standard entertainment television transmstters transmit the 
s;nchroluzmg signals at m~imum modulation to reduce the effects of noise 
on the receiver synchroniz&tlon circuits. The video information in the 
Teleran system that makes up the brigh t elements of the flndl picture has 
a very low duty cycle. The bright video information is transmitted as an 
mcrease in transmitter power output so that the average power dissipated 
in the foal aplifier a? the tranmmltter is considerably lower than the 
peak porrer. 

The PGC sample is taken from the portion of the blanking pedestal 
f ollohnng the synchronizing pulse. The gating signal used for the AGC 
ssmpl~lg is formed from the output of the horizontal oscillator. The air- 
borne receiver uses a high Q oscillator that is controlled in frequency by 
the output of a phase discrmnator. Such a system has good noise irrmunity 
but it will not respcnd to rapid frequency changes. !ben multi-path 
signals ae received, it is possible that the occurrence of a reflected 
synchronizsmg signal during the AGC sampling time would change the AGC 
voltage, the amplitude of the synchronizing pulses fed to the phase dis- 
criminator, and upset the horlzontsl oscillator. 

It is possible that reversal of the transmitted signal polarity, 
tdzng the MC sample during the e’ynchronizlng pulse mterval, and in- 
creasing the AGC tima -or&ant ::ould flprovc the synchronizing stability of 
the au-borne receiver. 
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The equipment was shipped to TDEC, for storage and use on other 
proJects, ciurmg January, 1953. 

The evaluation of the equapment has been cancelled at the request 
of ANDB because of the lack of detalled operational requirement6 and the 
cost of further development to recta-3 the trouble 111 the present equip- 
ment . The evaluation program for this equipment was based upon the ob- 
jectmes lxted an Append= A. 

Components of the system are finding use III the ATC mc 
stiator at TDEC. The televlsaon synchronizmg generator has been modi- 
fied to provide synchronlaation signals at standard commercial rates to 
the stiulator televlslon system. The studlo monitor console is being used 
as a control monitor. The flying spot scanner will be incorporated 111 the 
simulator televlslon system to provide additIonal information for the 
final displays. 

1 
Should the A3r Coorc?inat.tmg Committee determAne that an opera? 

tional requirement exxts for an alrcreft cockplt d&splay of the type 
1 attempted in this development program, it is believed that a new develop- 

ment, using different techniques and some other portion of the radio 
frequency spectrum, w1.11 be requared. 



APPENDIXA 

RVPXJATIOIi OBJECTIVES 

Durong the <development of the experimental Pictorial Situation 
Display, an evaluation program under ANDB Project 6.2.11 was prepared for 
this equx.pment to detelrmne its operational and tetical characteristics. 
The objectives of this program were: 

1. Determxne the range, accuracy, and resolution characterxtics of 
the vxsual data relay equipment when mstslled u1 axcraft at VXiOUS ele- 
vat-ons and azl;rmths and with different headings and attxtudes. ,:ccxracy 
and resolution character,stlcs are to be measured relative to the normal 
ASR-PPI &wlay x&cations. 

2. Deter-e suitability of the axrbcrne &splay from the brilllsnce, 
linearity, resolution, and stability standpomnts. 

3. Prepare recommendations for future development work as indicated 
by the performsnce of the equipments tested. In partxular, detsrmlne 
quantitative, reaLstlc values for resolution, accuracy, stability, display 
brtiliance, size and weight of axborne components, extent of time multi- 
plexing desired, methods of message insertion desired, and the degree of 
airborne storage desired. 

40 Determine test equipment needs and matitenance features desxed. 
5. Determme the value of the equipment as a traffic control aid, 

includx?g the feaslbllxty of using the equipment as a ground-air communi- 
cation link m terrmnsl areas experlencmg traffx rates slrmlar to those 
encountered at todayIs ma;or ao.r terrmnals. Ilus determination should 
consider the utolxty of the eqapment when used ~TI conjunction with 
standard voice comnunxatlon facllltles, and should include consideration 
of the reduction, ti any, whxh can be achieved 111 the use of voice facti- 
dies as a result of vxcsl data relay. Commands sent aloft should be VI 
the form of controlmessage- a and also XI the form of pictorial description 
of the path to be followed by the a-craft. 

6. Determine the utility of the equipment as a terminal area navl- 
gation aid. The flyaMllty and accuracy should be compared to that achxvad 
on the VCR-DDE system using pictorial end/or course line computers. 



FIG I BLOCK DIAGRAM OF GROUND EQUIPMENT 



k- RFCFIYER STORAGE JNIT~lNoICFTOR+ 

FIG. 2 BLOCK DIAGRAM OF AIRBORNE EQUIPMENT 
















