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INTRODUCTION
 

BACKGR0,U1ID .
 

Considera,tion is presen'tly being given to replacing 
System {NAS) with a new updated system which will 
Replacement (9020Rl' System. A determination must 
displays.are to be used with the new system. 

the 
be 

be 

pres.ent 
referred 

made. as 

National 
to as 

to what 

Airspace 
the 9020 

type of 

PURPOSE. 

The purpo,se of this. project was t.O investigate the possibility of using the plan 
View Displays. (PVDls) from the preseat NAS as displays for the 9020R System. 

Two possibilities were' c.onsidered·:: (1) using the PVDls p.ermanently as simple 
monitors dri'Ven by analog Xi and Y defle'ction 8'ignalsand ;'Video .unblanking signals 
from tihe 90020RSystem, and (2) switching the PVD"s back and, forth between the two 
systems .during t.he initial phase of the 9020R operatio.n with,out .. caus.ing. system 
problems..; . The feasibility of driving. the PVD's from the 9020R System over various 
lengths of cables was also to be determined. 

DISCUSSION 

Originally, transmitting analog. X and Y deflection signals and the Z video signal 
was cons.ide:red.. This would, have eliminated. the controller's capability to adjust 
the bl:ight:neSli' levelt& o.f vrarious data classes. In order to maintain the present 
capab&Hties of the· PND, it was decided. to transmit video. unblanking signals and 
three-categor.y -enable bits along with the analog X and. Y deflection signals. 

Two:BV:D's were modified lQ,r ·this project. The firs.t' PVD , which .wi1lbe referred to 
as the driver PVD, was modified to provide simulated signal outputs from the 9020R 
Syst,em. This PVDwas driven by either the NAS or the" En Route Radatr Display 
Recording Sys.tem (ERDIRSJ ,. and" it was ,. modified as described belo.w to provide 
external analog X and;}t deflection signals and video unblanking signals. The 
second 'PVD,which will be referred to as the switch PVD, was modified to display 
either the norma:hdata ,received! f1T.om the present NAS 0.1' the external data received 
from th.e' 9,020R simula,tor. Data' -were selected by mean,s: of a switch on the front 
panel of the PVD. The R-control interfac'ewas also switched between two output 
positions of the radar;, keyboard multiplexor (RKM):' at the same time the data were 
switched, in order to demonstrate the effect on the present NAS. The R-control 
interfa.ce is used. for communication between the RKM loc ated in the N,AS and 
the Keybo,a:l'd, ~uick Action P-anel, Category and Funct ion Key Panels, and the 
Radar.Pos:Et';:tQ:ll eompu.t~r R-eadau.t. Disp.tay 'ReRD.),. which are located in the PVD. A 
photQg·raph ,ahowinlt the test. setu:p, including the two mo;dified.Fvn's, the RKM switch 
box, and test equipm:eat!' ased t.O make measurements on the PVD~s, is shown in 
figure 1. (A bboc'k diagrant of the PVD modifiC'ations and interconnections is shown 
in figureA-L A simpJ;ified drawing of the RKMswitch is sh.own in figure A-2.) 
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SWITCRPVD . 

In theswitch'PVD,~it;was "necessary.' to open" a number; of circuit connections 'on the 
Video Inl!censity Control ,-, A2 . ,Pri'ntedCircuit Board:(PCB) _ .. and on, the 'Signal 
Pattern ,'£orrection·- .. AS . PCB. Thes e, ;coonec,ti'ons ]"were •,rerouted through' relays 
that,were' :then .used,:to~>swit'ch,in the ',s imul'ated" 9020R.signals. The . relays were 
mounted directly. onthe,A2 ,anci::A5, .PCR's . Line' receivers , , terminators, and input 
conne"Ctorsc:;we£e t.,a1so ,,·,:.,moun,ted ·:<on,;:;:the::"two"r'pCB{s . A ·spareswi tch, located <on the 
systemicS t,atus "control:;panel of ,the0pvn,,"wasil-iwined"an;;;and",used,:, to: cont'ro 1 the' relays 
mounted ;,·on:,therPCB~s. FiguX',es' 2and,:3;show:}.phot'O'gD~aphsi;'of;:the\"wo:"'modified"PCB's. 
A photogl'\sph:,of,. the . dower ,,·:b,a!sketc:;pfthe,,',swi1..ch';"PVD~.is 2.1Shown\i,:in;'figure· 4. An 
external".;box;cont,aining::';lfelaysw,was:::connected;be'8Ween::;the;rR-eont~ohconnector,of the 
switchPVDi:and., two <RKM;output , connec·t'Qrs. ,This'i.BKM\'switchl,box'l',owaS;tus'ed:to: switch 
thePVD',eR-eontrols, to' theotherRKM~;,output coOftector(iwhen"the:.special: front panel 
swit-ch:was .,act,ivated. A .photo'graph»:ofthe,e<,RKM,\.:swi,tch:'box. is" shown in" figure S. 
(Figu~es#"A-5~and}"A-7"shQw"scb;ema:tics,,:of;the:::ullmndi Schematicsfied;,,,A2;\:andcAS'PCB' s . 
of the: .A2{.and.i1':A5 -t'iPCBl s ,g,modified .,'for",:"the "swicch"PVD "are -,:shaWlh.in figures A-6 
and.A-8. Figure A-IO.,-showsa. schemaJ:ic;drawing~of therswitch:box.) 

DRLVER;c<'PVD. 

In tlhez2dr1::verPVD,., it Iwas:!j;required>to output-signals 'frem't:heA2 and the AS PCB's. 
No 'connections,ron';~he;::,~ards ,.had:,.to be,:opened. On";theJ,,A2 ,PCB, ;.; signaL;points were 
conneC.ted.:to 1 ine'driY'ers:that ,;were'2;mountced;'On~the card. The line driver outputs 
were 'wilZed :",to"output,:conne.ctiors ,that ".•were:als.o!<,moun,ted>directlyon the card. On 
the,AS;·PCB,;:,thelfanalQg\',X'.,:an<!J:Y defle.ction.:.·s.ignals wereltwired.to output.connectors 
that ';-iwere::mounted",directly on .the' card. . The;;;,analog line drivers were mounted on 
the:"PVD <Ch11SUS '"abQve' the .lewer :,:baaket::and':'connected;,.to. the A2 PCB by coaxial 
cabl'es.: F~gur.cesv6 tand:7show;;:photiogr;aphs :.of.the'modified,"PCB',s. A phot;ograph of 
the::,,10wer,',b-aaket2!of,:the'z;;:driverPVD .is;,shownin figure'8. The analog line' driver 
box .. is loc:at.edin ::.. the'·,ii,upper :ieft:, cot:ner ·.of ,·the.rphotogn'aph. Figure' 9 shows a 
schematic L~rawitng ;;:ofthe',Xtand:Y :~.anal;ogline;dri!vers. (Schematics of the A2 
and,,;AS ~PC1t",s, !:,.modi£ied:for.the driver PVD " are:' shown. in ..' figures ,'"A-12 andA-13.) 

The-·tS voltpower-csupply .in:theswitchPVD, ,;,and~::.the'T5 volt and +15 volt power 
supp.1i.-es.in..;.1lihe-dri'Yer·'PVD,,'were':;used'·to ::provide :powerfor'the .,modifications. These 
supplies had "adequate ;reservepower to meet the: small. additional .requirements of 
the,S'.modificat ions. 
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FIGURE 2. MODIFIED A2 PCB -- SWITCH PVD 
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,HL~TIC ClTY.I'lEW JEIUU l:l1-2386 

FIGURE 3. MODIFIED AS PCB -- SWITCH PVD 
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8 1 - 2 3 

82-25-4 

LOWER BASKET - SWITCH PVD 
FIGURE 4. 
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FIGURE 6. MODIFIED A2 PCB -- DRIVER PVD
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FIGURE 7. MODIFIED AS PCB - DRIVER PVD
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FIGURE 8. LOWER BASKET -- DRIVER PVD
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DATA PROCESSED BY THE FAA TECHNICAL CENTER
 
ATLANTIC CITY AI RPORT. N.J. 08405
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TEST1NG 

The driver PVD and the switch PVD were located side by side. They were inter­
connected by four cables. The analog X and Y deflection signals were transmitted 
over two 100-ohm coaxial cables. A 75-ohm coaxial cable was used for the character 
unb I anking signal connect ion. The category enable signals, vector unblanking 
signal, and character unblank enable signal were transmitted over twisted pair 
ribbon cable. 

Cables of various lengths were used to conduct tests. Cable lengths of 20, 50, 70, 
and 100 feet were used. At each cable length, the data presented on the switch PVD 
were observed for legibility, jitter, or noise problems, missing data, and overall 
appearance. At each distance, line width and brightness measurements were made. 
Intensity was measured at the center of the display. Horizontal line width 
measurements were taken at the center and at the north and south ends of the 
display. Vertical line width measurements were taken at the center and at the east 
and west ends of the display. The on-line test pattern was displayed on the PVD 
and used when the measurements were taken. 

The equipment used to take line width and brightness measurements was shown ~n 

figure 1. The equipment is listed in table 1. The line width and brightness 
measurements that were taken with various lengths of cable connections are listed 
in table 2. 

TABLE 1. TEST EQUIPMENT 

Manufacturer Model No. Equipment 

Gamma Scientific In~. 220 Standard Lamp Source 

Gamma Scientific Inc. 220-1A Luminance Standard Head 

Gamma Scientific Inc. 700-l0A Photometric Microscope 

Gam~a Scientific Inc. 700-10-66 Scanning Micrometer Eyepiece 

Gamma Scientific Inc. 700-10-4 Variable Aperture Photometric Lens 

Gamma Scientific Inc. 700-10-39 Eyepiece 

Gamma Scientific Inc. 2020-6 Photomultiplier Detector Assembly 

Camma Scientific Inc. 2020 Photometer 

'tJeston 759 Foot L~1bert Meter 
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TABLE 2. LINE WIDTH AND INTENSITY MEASUREMENTS FOR VARIOUS CABLE LENGTHS
 

Cable Length 

Line Unswitched 20 50 70 100 
position Mode (ft) (ft) (ft) (ft) Unit 

North 20.16 20.02 20.85 20.85 20.16 Mills 
Horizontal 

South 18.07 18.57 18.07 18.76 18.77 Mills 
Horizontal 

West 17.38 18.07 18.07 20.55 20.16 Mills 
Vertical 

East 19.46 19.46 19.46 19.07 19.77 Mills 
Vertical 

Center 16.46 17.07 17.07 17.38 17.68 Mills 
Vertical 

Center 16.68 16.29 17.38 16.68 16.99 Mills 
Horizontal 

Intensity 50 50 50 50 50 Foot 
Lamberts 

At distances of 20 t 50 t and 70 feet t any differences that may have existed were 
visibly indistinguishable compared to the unswitched mode. All of the data were 
legible and clear. There was no evidence of noise or jitter throughout the 
display. 

At a distance of 100 feet t the overall appearance of the display was still similar. 
The characters were still clear and legible although there was some problem with 
the unblanking signal t causing a minute amount of character-stroke blanking. Also, 
some of the vector intersections did not meet exactly. While no attempt was made t 
these problems could probably be corrected by realigning the driver PVD. 

At the 100-foot distance, there was a slight amount of jitter occasionally at 
several positions on the display. 

When the switch PVD was cabled to 70 and 100 feet from the driver displaYt the 
overall size of the displayed data was reduced. This was easily corrected by 
adjusting the 200-ohm X and Y adjustment trimpots on the A5 PCB of the switch PVD. 

When the swi tch PVD was swi tched between the NAS and the external input from 
the simulated 9020R, the R-control interface was switched between two different 
output connectors of the system RKM. The R-controls functioned in either position. 
When the PVD was switched t there was no impact on the NAS other than the single 
printouts listed in figure A-2. 
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Figure 10 shows a photograph of' the test pattern on the switch. PVD when it was 
being driven in the·unswitched mode by the present NAS. Figure 11 is a photograph 
of the test pattern on the driver PVD. Figures 12 and 13 show the test pauern 
displayed on the switch PVD while it was being driven by the driver PVD (switched 
mode of operation) at distances of 50 and 100 feet. 

CONCLUSIONS 

The switch Plan View Display (PVO) operated very well up to 50 feet • At 70 feet, 
the display present.at.ionwas. st.ill very good. At 100 feet, the only major problem 
was an intermittent .small amount of ji.tter a few places on the PVD screen. 

The brightness and. 1ine· widths of the display presentation were not affected 
significant.ly when driving the g-witch PVD at distances up to 100: feet. 

The PVD' s could be modified and switched back and forth between the present 
National Airspace System (NAS) and a future 9020 Replacement (9020R) System with 
no appreciab.le impact on the present NAS operation during the transition period. 
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FIGURE 11. TEST PATTERN DRIVER PVD 
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FIGURE 13. TEST PATTERN SWITCH PVD -- 100 FEET
 



APPENDIX A 

PVD MODIFICATION DOCUMENTATION 

The Plan View Display (PVD) was modified to display either the normal data 
received from the present National Airspace System (NAS) or external analog X and Y 
deflection signals, video unblanking signals, and category bits from a future 9020 
Replacement (9020R) System. Data are selected by means of a switch on the front 
panel of the PVD. The R-control interface is also switched. 

A block diagram of the PVD modifications is shown in figure A-I. A simplified 
drawing of the radar keyboard mult iplexor (RKM) switch is shown in figure A-2. 

A spare switch located on the System Status Control Panel of the PVD was wired in 
and used to control relays mounted on the video intensity control printed circuit 
board (PCB) (A2), the signal pattern correction PCB (A2), and a circuit board 
located in the RKM switch box. These relays are used to switch the PVD back and 
forth between the two modes of operation. 

Flush-mounted inverted integrated circuit (IC) sockets were used on the A2 and A5 
PCB's. These sockets were glued to the component sides of the PCB's. Using this 
type of socket eliminated the need to drill holes for the socket pins. Small 
pieces of fiberboard were glued between the sockets and the PCB's. These were used 
as insulators. 

The A2 PCB modification required four 14-pin IC sockets and four 16-pin IC sockets. 
The 16-pin IC sockets were three SN75115N and one SN75122N line receivers. The 
14-pin IC sockets were three Sigma 195 TE-2CIE-56 relay IC sockets and one 14-pin 
header containing resistors. A BNC connector and a signal connector were also 
mounted on the A2 card using brackets and standoffs. 

The Al PCB modification required one 14-pin IC socket and one 16-pin IC socket for 
a sigma 195-TE-2CIE-56 relay and a header containing resistors. Two 200-ohm 
trimpots and two BNC connectors on a bracket were also mounted on the Al PCB. 

Photographs of the component sides of the modified A2 and A5 PCB's are shown in 
figures A-3 and A-4. Figures A-5 and A-6 show the schematic and layout of the 
video intensity control PCB before and after being modified. Figures A-7 and A-8 
show the schematic and layout of the signal pattern correction PCB before and after 
being modified. By examining the drawings, it can be determined which connections 
should be opened and which connections should be made in order to complete the card 
modifications. 

Figure A-9 shows a photograph of the RKM switch box. Figure A-I0 shows the 
layout and wiring of the relay card which is mounted inside the box on standoffs. 
The relays are Sigma type 195 TE-2CIE-56. The "P" connector shown on sheet 3 of 
figure A-I0 is an Amphenol Type 17-20250-1 (390). The "c" and "N" connectors are 
duplicates of the R-control connector on the PVD. 

Figure A-II shows the lower basket of the modified PVD. The three coaxial cables 
and the signal cable are brought out directly from the PCB's. In a field version, 
BNC connectors and a signal connector would be mounted on the PVD chassis. Short 
cables from these connectors to the PCB connectors would be used to bring the 
signals to the external PVD connectors. 
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Table A-I contains an estimate of the manpower requirements for the PVD 
modification. Table A-2 contains a cost estimate for the PVDmodification. 

On the signal pattern correction PCB, all of the interconnections between the BNC 
connectors, the relay contacts, and 'the pincushion module inputs are made using 
coaxial cable. 

On the video intensity PCB, the interconnections between the BNCconnector, the 
relay contacts,and the line receiver are made u.singcoaxial cable; and the 
interconnect ions between the si.gnalconnector, the relay contacts, and the line 
receivers are made using twisted pair wiring. 

The output from the front panel switch used to switch the relays on the A2 and AS 
PCB's is brought into the PCB's using test point receptacles that were mounted on 
the PCB'.s for this purpose. In a field version, this switch -output would be 
brought into the PCB's by using spare pins on the back of the card cage. 

Table A-3 contains the pin c'O,nnections for the short cable that connects the RKM 
Switch Box to the R-controlconnector of the PVD . 

.TABLEA-l. PVDSWITCHMANPOWERESTlMATE 

A2 G1!rd .:'Modifi.cat iQn 

AS Car.dModif ication 2 Man Days 

PVD'Modi:fication 

RKM"Swi tchBox'F:abric at ion 
2 Man Days 

CabIe ',RKM '.Box-rPVD 

(3)	 Long .ami .(3) Sho.rtCoaxi,a! Cables 
1 'Man Day 

(1) ,Lcmg.'tIllId (I)ShartSignal.C.4hle 

Toea!: 5 Man Days 

IfNoCiabIe As.semb lies: 4 Man' Days 
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TABLE A-2. PVD SWITCH -- PARTS LIST AND COST ESTIMATE
 

Quantity 

6 

6 

2 

1 

4 

4 

1 

1 

2 

2 

2 

4 

1 

1 

3 

1 

A2 Card 

Relays, Sigma Number 195TE-2CIE-5G, 

SN75115N, Line Receivers 

SN75122N, Line Receivers 

IC Header with 75 Ohm, 2.2K Resistors 

14-Pin IC Sockets 

16-pin IC Sockets 

BNC Connector, Chassis Mount Receptic1e 

Plug, Ampheno1 type 17-20250-1(390) 

A5 Card 

BNC Connectors, Chassis Mount Receptic1e 

Relays, Sigma Number 195TE-2CIE-5G 

110 Ohm, 1 Watt Resistors 

200-0hm Trimpots 

16-pin IC Sockets 

14-Pin IC Sockets 

Special Connector Brackets 

Miscellaneous Hardware 

PVD Connectors 

BNC Connector, Chassis Mount Recepticle 

Plug, Amphenol Type 17-20250-1(390) 

Unit 
Cost 

$13.45 

1.00 

1.00 

1.50 

1.50 

1.50 

2.37 

1.50 

13 .45 

.10 

1.50 

1.00 

1.00 

1.50 

Total: 

Total 
Cost 

$80.70 

6.00 

2.00 

1.00 

6.00 

6.00 

1.50 

2.37 

3.00 

26.90 

.20 

6.00 

1.00 

1.00 

20.00 

20.00 

4.50 

2.37 

$191.67 
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TABLE A-2. PVD SWITCH - PARTS LIST AND COST ESTIMATE (Continued) 

Unit Total 
Quantity Cost Cost 

R.KM Swi t chBox 

8 Relays, Sigma Number 195TE-2CIE-5G, $13.45 $107.60 

6 14-piu IC Sockets 150 9.00 

1 Plug, Ampheno1 Type 17-2a250-1(390) 2.37 2.37 

2 Box Mount, Mate with RKM Cables 1O.eO 20.00 

2 LED's 1.00 2.00 

1 Lense Cap for LED 1.00 

1 Bud CabiuetNo. SC-12100 12.25 

Total: $154.22 

A2 And A5 Card Cable Assemblies - Oaeead of each hardwired to PVD chassis mounted 
connectors. The othe.l' eud comnected to A2 and AS card connectors. 

2 2 it. RG 62/U Coax $1.37 $4.11 

3 BNC Plug Connector UG 260/U 1.00 

1 2 ft. RG 59/U Coax 1.00 

1 2 ft. Cable, Twisted Pair Alpha No. 3586/16 3.52 

1 Connector, Amphenol 17-10250-1(390) .97 

1 Backs;hell, Ampheaol 17-1372 
Total: $10.60 
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TABLE A-2. PVD SWITCH -- PARTS LIST AND COST ESTIMATE (Continued) 

Quantity 
Unit 
Cost 

Total 
Cost 

Cable - RKM Switch Box to PVD 

1 6 ft. Alpha No. 3586/16 Cable $3.00 

1 Connector Ampheno1 17-10250-1(390) 3.52 

1 Backshe11, Ampheno1 17-1372 .97 

1 Connector, Type 30194 PT05SE-14-15S 10.00 

Total: $17.49 

100 ft. Cable Assemblies to 9020R 

2 RG 62/U Coaxial Cables $30.00 

1 RG 59/U Coaxial Cables 15.00 

6 BNC Plug Connectors UG 260/U $1.37 8.22 

2 Connector, Amphenol 17-10250-1(390) 3.52 7.04 

2 Backshell, Amphenol 17-1372 .97 1.94 

1 Alpha No. 3586/16 Cable 50.00 

Total: $112.20 

Total Cost (less external cable assemblies) 

$191.67 + $154.22 + $10.60 + $17.49 = $373.98 

Total Cost (including external cable assemblies) 

$373.98 + $112.20 = $486.18 
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TABLE A-3. CABLE - RKMSWITCH BOX TO PVD 

RKMSwitch Box Side PVD Side 

Connector Amphenol 17-10250-1(390) Mate to PVD 
Backshe11 Ampheno1 17-1372 R-ControlConnector 

Pins pins 

1 M 

2 N 

3 C 

4 D 

5 A 

6 B 

7 E 

8 F 

9 G 

10 H 

12 P 

Cable Length 6 Feet 

Gable Type iAlpha No. 3S8$!I6 
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31 
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CLOCK 
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21 I- ­
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lIJ 
...J 
::::> 
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0 
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C
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•.---­

' ­
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ATLANTIC CITY AIRPORT. N.J. 08405
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RKM I DATA PROCESSED BY THE fAA TECHNICAL CENTER 
ATlANTIC CITY AIRPORT. N.J. 08405 

01 02 

n 

OPEN
 

R CONTROLS RCONTROLS 

PVO 
SWITCH PVO-I 

ANALOG 
XVZ PVO-2 

WHEN :,VD-1 R-CONTROLS ARE SWITCHED TO RKM D2 POSITION: 

(a)	 ONE "CONSOLE-1 FAILURE" REPORT WILL BE PRINTED. 
(b) ONE "CONSOLE-2 ON" REPORT WILL BE PRINTED.
 

WHEN PVD-1 R-CONTROLS ARE SWITCHED BACK TO RKM DI POSITION,
 

(a)	 ONE "CONSOLE...,()N" REPORT WILL BE PRINTED. 
(b)	 AND ONE "CONSOLE-2 FAILURE" REPORT WILL BE 

PRINTED. 

FIGURE A-2. DIAGRAM OF RKM SWITCH 
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FIGURE A-3. MODIFIED A2 PCB -- SWITCH PVD 
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82-25-3 
F A.A TECHHICAl CE.I'4TER 

.TLA1'iTIC CITY. ME"" JfRSEY 

FIGURE A-4. MODIFIED AS PCB -- SWITCH PVD 
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FIGURE A-5. UNMODIFIED A-2 PCB (SHEET 4 OF 4) 
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	INTRODUCTION. 
	BACKGR0,U1ID .. 
	Considera,tion is presen'tly being given to replacing System {NAS) with a new updated system which will Replacement (9020Rl' System. A determination must displays.are to be used with the new system. 
	Considera,tion is presen'tly being given to replacing System {NAS) with a new updated system which will Replacement (9020Rl' System. A determination must displays.are to be used with the new system. 
	Considera,tion is presen'tly being given to replacing System {NAS) with a new updated system which will Replacement (9020Rl' System. A determination must displays.are to be used with the new system. 
	the be be 
	pres.ent referred made. as 
	National to as to what 
	Airspace the 9020 type of 

	PURPOSE. 
	PURPOSE. 


	The purpo,se of this. project was t.O investigate the possibility of using the plan View Displays. (PVDls) from the preseat NAS as displays for the 9020R System. 
	Two possibilities were' c.onsidered·:: (1) using the PVDls p.ermanently as simple monitors dri'Ven by analog Xi and Y defle'ction 8'ignalsand ;'Video .unblanking signals from tihe 90020RSystem, and (2) switching the PVD"s back and, forth between the two systems .during t.he initial phase of the 9020R operatio.n with,out .. caus.ing. system problems..; . The feasibility of driving. the PVD's from the 9020R System over various lengths of cables was also to be determined. 
	DISCUSSION 
	Originally, transmitting analog. X and Y deflection signals and the Z video signal was cons.ide:red.. This would, have eliminated. the controller's capability to adjust the bl:ight:neSli' levelt& o.f vrarious data classes. In order to maintain the present capab&Hties of the· PND, it was decided. to transmit video. unblanking signals and three-categor.y -enable bits along with the analog X and. Y deflection signals. 
	Two:BV:D's were modified lQ,r ·this project. The firs.t' PVD , which .wi1lbe referred to as the driver PVD, was modified to provide simulated signal outputs from the 9020R Syst,em. This PVDwas driven by either the NAS or the" En Route Radatr Display Recording Sys.tem (ERDIRSJ ,. and" it was ,. modified as described belo.w to provide external analog X and;}t deflection signals and video unblanking signals. The second 'PVD,which will be referred to as the switch PVD, was modified to display either the norma:h
	I. 
	2. 
	SWITCRPVD . 
	In theswitch'PVD,~it;was "necessary.' to open" a number; of circuit connections 'on the Video Inl!censity Control ,-, A2 .,Pri'ntedCircuit Board:(PCB) _ .. and on, the 'Signal Pattern ,'£orrection·-.. AS. PCB. These,;coonec,ti'ons]"were•,rerouted through'relays that,were' :then .used,:to~>swit'ch,in the ',s imul'ated" 9020R.signals. The . relays were mounted directly. onthe,A2 ,anci::A5, .PCR's . Line' receivers , , terminators, and input conne"Ctorsc:;we£e t.,a1so ,,·,:.,moun,ted ·:<on,;:;:the::"two"r'pCB{
	s. A photogl'\sph:,of,. the . dower ,,·:b,a!sketc:;pfthe,,',swi1..ch';"PVD~.is 2.1Shown\i,:in;'figure· 4. An external".;box;cont,aining::';lfelaysw,was:::connected;be'8Ween::;the;rR-eont~ohconnector,of the switchPVDi:and., two<RKM;output ,connec·t'Qrs. ,This'i.BKM\'switchl,box'l',owaS;tus'ed:to: switch thePVD',eR-eontrols, to' theotherRKM~;,output coOftector(iwhen"the:.special: front panel swit-ch:was .,act,ivated. A .photo'graph»:ofthe,e<,RKM,\.:swi,tch:'box. is" shown in" figure S. (Figu~es#"A-5~and}"A-7"
	fied;,,,A2;\:andcAS'PCB' s . of the:.A2{.and.i1':A5 -t'iPCBl s ,g,modified.,'for",:"the "swicch"PVD "are-,:shaWlh.in figures A-6 and.A-8. Figure A-IO.,-showsa. schemaJ:ic;drawing~of therswitch:box.) 
	DRLVER;c<'PVD. 
	In tlhez2dr1::verPVD,., it Iwas:!j;required>to output-signals 'frem't:heA2 and the AS PCB's. No 'connections,ron';~he;::,~ards ,.had:,.to be,:opened. On";theJ,,A2 ,PCB, ;.; signaL;points were conneC.ted.:to 1 ine'driY'ers:that ,;were'2;mountced;'On~the card. The line driver outputs were 'wilZed :",to"output,:conne.ctiors ,that ".•were:als.o!<,moun,ted>directlyon the card. On the,AS;·PCB,;:,thelfanalQg\',X'.,:an<!J:Y defle.ction.:.·s.ignals wereltwired.to output.connectors that ';-iwere::mounted",directly on
	The-·tS voltpower-csupply .in:theswitchPVD, ,;,and~::.the'T5 volt and +15 volt power supp.1i.-es.in..;.1lihe-dri'Yer·'PVD,,'were':;used'·to ::provide :powerfor'the.,modifications. These supplies had "adequate ;reservepower to meet the: small. additional .requirements of the,S'.modifications. 
	3 
	Figure
	82-25-2
	F J" 4.. TEC/'fHIOL ChIT U UU.HlIC CITY. HE'.-JEJeSf't 
	8l-2389 
	FIGURE 2. MODIFIED A2 PCB --SWITCH PVD 
	4 
	Figure
	82-25-3 
	FA" TEOtI'lICAL Ce...1"EIt ,HL~TIC ClTY.I'lEW JEIUU 
	l:l1-2386 
	FIGURE 3. MODIFIED AS PCB --SWITCH PVD 
	5 
	F...... TECHHIUL CEMTEf! UI,.ANflC CITY, HEW( Jf:IUE'1' 8 1 -2 3 82-25-4 
	LOWER BASKET -SWITCH PVD 
	FIGURE 4. 
	6 
	7. 
	FIGURE 6. MODIFIED A2 PCB --DRIVER PVD. 
	8. 
	rr ... A. TECHNICAL CEM T0: A1LAHT!C OTY, "e.... JER~e)! 1.11-2387 
	FIGURE 7. MODIFIED AS PCB -DRIVER PVD. 
	9. 
	A f lo.A. TECHNICAl C fERW ATL;l,JHIC CITY. MEW JEliSEy 82-25-8 
	FIGURE 8. LOWER BASKET --DRIVER PVD. 
	10. 
	DATA PROCESSED BY THE FAA TECHNICAL CENTER. ATLANTIC CITY AI RPORT. N.J. 08405. 
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	FIGURE 9. ANALOG LINE DRIVERS 
	TEST1NG 
	TEST1NG 

	The driver PVD and the switch PVD were located side by side. They were inter­connected by four cables. The analog X and Y deflection signals were transmitted over two 100-ohm coaxial cables. A 75-ohm coaxial cable was used for the character unb I anking signal connect ion. The category enable signals, vector unblanking signal, and character unblank enable signal were transmitted over twisted pair ribbon cable. 
	Cables of various lengths were used to conduct tests. Cable lengths of 20, 50, 70, and 100 feet were used. At each cable length, the data presented on the switch PVD were observed for legibility, jitter, or noise problems, missing data, and overall appearance. At each distance, line width and brightness measurements were made. Intensity was measured at the center of the display. Horizontal line width measurements were taken at the center and at the north and south ends of the display. Vertical line width me
	The equipment used to take line width and brightness measurements was shown ~n 
	figure 
	figure 
	figure 
	1. 
	The 
	equipment 
	is 
	listed 
	in 
	table 
	1. 
	The 
	line 
	width 
	and 
	brightness 

	measurements 
	measurements 
	that 
	were 
	taken 
	with 
	various 
	lengths 
	of 
	cable 
	connections 
	are 
	listed 

	in 
	in 
	table 
	2. 


	TABLE 1. TEST EQUIPMENT 
	TABLE 1. TEST EQUIPMENT 

	Manufacturer Model No. Equipment Gamma Scientific In~. 220 Standard Lamp Source Gamma Scientific Inc. 220-1A Luminance Standard Head Gamma Scientific Inc. 700-l0A Photometric Microscope Gam~a Scientific Inc. 700-10-66 Scanning Micrometer Eyepiece Gamma Scientific Inc. 700-10-4 Variable Aperture Photometric Lens Gamma Scientific Inc. 700-10-39 Eyepiece Gamma Scientific Inc. 2020-6 Photomultiplier Detector Assembly Camma Scientific Inc. 2020 Photometer 'tJeston 759 Foot L~1bert Meter 
	12 
	12 

	TABLE 2. LINE WIDTH AND INTENSITY MEASUREMENTS FOR VARIOUS CABLE LENGTHS. 
	Cable Length 
	Cable Length 
	Cable Length 

	Line 
	Line 
	Unswitched 
	20 
	50 
	70 
	100 

	position 
	position 
	Mode 
	(ft) 
	(ft) 
	(ft) 
	(ft) 
	Unit 


	North 20.16 20.02 20.85 20.85 20.16 Mills Horizontal 
	South 18.07 18.57 18.07 18.76 18.77 Mills Horizontal 
	West 17.38 18.07 18.07 20.55 20.16 Mills Vertical 
	East 19.46 19.46 19.46 19.07 19.77 Mills Vertical 
	Center 16.46 17.07 17.07 17.38 17.68 Mills Vertical 
	Center 16.68 16.29 17.38 16.68 16.99 Mills Horizontal 
	Intensity 50 50 50 50 50 Foot Lamberts 
	At distances of 20 t 50 t and 70 feet t any differences that may have existed were visibly indistinguishable compared to the unswitched mode. All of the data were legible and clear. There was no evidence of noise or jitter throughout the display. 
	At a distance of 100 feet t the overall appearance of the display was still similar. The characters were still clear and legible although there was some problem with the unblanking signal causing a minute amount of character-stroke blanking. Also, some of the vector intersections did not meet exactly. While no attempt was made these problems could probably be corrected by realigning the driver PVD. 
	t 
	t 

	At the 100-foot distance, there was a slight amount of jitter occasionally at several positions on the display. 
	When the switch PVD was cabled to 70 and 100 feet from the driver displaYt the overall size of the displayed data was reduced. This was easily corrected by adjusting the 200-ohm X and Y adjustment trimpots on the A5 PCB of the switch PVD. 
	When the swi tch PVD was switched between the NAS and the external input from the simulated 9020R, the R-control interface was switched between two different output connectors of the system RKM. The R-controls functioned in either position. When the PVD was switched t there was no impact on the NAS other than the single printouts listed in figure A-2. 
	13 
	13 

	Figure 10 shows a photograph of' the test pattern on the switch. PVD when it was being driven in the·unswitched mode by the present NAS. Figure 11 is a photograph of the test pattern on the driver PVD. Figures 12 and 13 show the test pauern displayed on the switch PVD while it was being driven by the driver PVD (switched mode of operation) at distances of 50 and 100 feet. 
	CONCLUSIONS 
	CONCLUSIONS 

	The switch Plan View Display (PVO) operated very well up to 50 feet • At 70 feet, the display present.at.ionwas. st.ill very good. At 100 feet, the only major problem was an intermittent .small amount of ji.tter a few places on the PVD screen. 
	The brightness and. 1ine· widths of the display presentation were not affected significant.ly when driving the g-witch PVD at distances up to 100: feet. 
	The PVD' s could be modified and switched back and forth between the present National Airspace System (NAS) and a future 9020 Replacement (9020R) System with no appreciab.le impact on the present NAS operation during the transition period. 
	14. 
	14. 
	o 
	...... 

	0' 
	­.
	FIGURE 11. TEST PATTERN DRIVER PVD 
	FIGURE 11. TEST PATTERN DRIVER PVD 
	17. 

	...... 
	OJ 
	FIGURE 13. TEST PATTERN SWITCH PVD --100 FEET. 
	APPENDIX A 
	APPENDIX A 
	PVD MODIFICATION DOCUMENTATION 

	The Plan View Display (PVD) was modified to display either the normal data received from the present National Airspace System (NAS) or external analog X and Y deflection signals, video unblanking signals, and category bits from a future 9020 Replacement (9020R) System. Data are selected by means of a switch on the front panel of the PVD. The R-control interface is also switched. 
	A block diagram of the PVD modifications is shown in figure A-I. A simplified drawing of the radar keyboard mult iplexor (RKM) switch is shown in figure A-2. 
	A spare switch located on the System Status Control Panel of the PVD was wired in and used to control relays mounted on the video intensity control printed circuit board (PCB) (A2), the signal pattern correction PCB (A2), and a circuit board located in the RKM switch box. These relays are used to switch the PVD back and forth between the two modes of operation. 
	Flush-mounted inverted integrated circuit (IC) sockets were used on the A2 and A5 PCB's. These sockets were glued to the component sides of the PCB's. Using this type of socket eliminated the need to drill holes for the socket pins. Small pieces of fiberboard were glued between the sockets and the PCB's. These were used as insulators. 
	The A2 PCB modification required four 14-pin IC sockets and four 16-pin IC sockets. The 16-pin IC sockets were three SN75115N and one SN75122N line receivers. The 14-pin IC sockets were three Sigma 195 TE-2CIE-56 relay IC sockets and one 14-pin header containing resistors. A BNC connector and a signal connector were also mounted on the A2 card using brackets and standoffs. 
	The Al PCB modification required one 14-pin IC socket and one 16-pin IC socket for a sigma 195-TE-2CIE-56 relay and a header containing resistors. Two 200-ohm trimpots and two BNC connectors on a bracket were also mounted on the Al PCB. 
	Photographs of the component sides of the modified A2 and A5 PCB's are shown in figures A-3 and A-4. Figures A-5 and A-6 show the schematic and layout of the video intensity control PCB before and after being modified. Figures A-7 and A-8 show the schematic and layout of the signal pattern correction PCB before and after being modified. By examining the drawings, it can be determined which connections should be opened and which connections should be made in order to complete the card modifications. 
	Figure A-9 shows a photograph of the RKM switch box. Figure A-I0 shows the layout and wiring of the relay card which is mounted inside the box on standoffs. The relays are Sigma type 195 TE-2CIE-56. The "P" connector shown on sheet 3 of figure A-I0 is an Amphenol Type 17-20250-1 (390). The "c" and "N" connectors are duplicates of the R-control connector on the PVD. 
	Figure A-II shows the lower basket of the modified PVD. The three coaxial cables and the signal cable are brought out directly from the PCB's. In a field version, BNC connectors and a signal connector would be mounted on the PVD chassis. Short cables from these connectors to the PCB connectors would be used to bring the signals to the external PVD connectors. 
	A-I 
	A-I 

	Table A-I contains an estimate of the manpower requirements for the PVD modification. Table A-2 contains a cost estimate for the PVDmodification. 
	On the signal pattern correction PCB, all of the interconnections between the BNC connectors, the relay contacts, and 'the pincushion module inputs are made using coaxial cable. 
	On the video intensity PCB, the interconnections between the BNCconnector, the relay contacts,and the line receiver are made u.singcoaxial cable; and the interconnect ions between the si.gnalconnector, the relay contacts, and the line receivers are made using twisted pair wiring. 
	The output from the front panel switch used to switch the relays on the A2 and AS PCB's is brought into the PCB's using test point receptacles that were mounted on the PCB'.s for this purpose. In a field version, this switch -output would be brought into the PCB's by using spare pins on the back of the card cage. 
	Table A-3 contains the pin c'O,nnections for the short cable that connects the RKM Switch Box to the R-controlconnector of the PVD . 
	.TABLEA-l. PVDSWITCHMANPOWERESTlMATE 
	.TABLEA-l. PVDSWITCHMANPOWERESTlMATE 

	A2 G1!rd .:'Modifi.catiQn AS Car.dModification 2 Man Days PVD'Modi:fication 
	RKM"Swi tchBox'F:abrication 
	2 Man Days 
	2 Man Days 

	CabIe ',RKM '.Box-rPVD 
	(3). 
	(3). 
	(3). 
	Long .ami .(3) Sho.rtCoaxi,a! Cables 1 'Man Day 

	(1) 
	(1) 
	,Lcmg.'tIllId (I)ShartSignal.C.4hle 


	Toea!: 5 Man Days IfNoCiabIe As.semblies: 4 Man'Days 
	Toea!: 5 Man Days IfNoCiabIe As.semblies: 4 Man'Days 
	A-2. 
	TABLE A-2. PVD SWITCH --PARTS LIST AND COST ESTIMATE. 

	Quantity 
	6 
	6 
	2 
	1 
	4 
	4 
	1 1 
	2 
	2 2 4 1 
	1 
	3 
	1 
	A2 Card Relays, Sigma Number 195TE-2CIE-5G, SN75115N, Line Receivers SN75122N, Line Receivers IC Header with 75 Ohm, 2.2K Resistors 14-Pin IC Sockets 16-pin IC Sockets BNC Connector, Chassis Mount Receptic1e Plug, Ampheno1 type 17-20250-1(390) 
	A2 Card Relays, Sigma Number 195TE-2CIE-5G, SN75115N, Line Receivers SN75122N, Line Receivers IC Header with 75 Ohm, 2.2K Resistors 14-Pin IC Sockets 16-pin IC Sockets BNC Connector, Chassis Mount Receptic1e Plug, Ampheno1 type 17-20250-1(390) 
	A5 Card BNC Connectors, Chassis Mount Receptic1e Relays, Sigma Number 195TE-2CIE-5G 110 Ohm, 1 Watt Resistors 200-0hm Trimpots 16-pin IC Sockets 14-Pin IC Sockets Special Connector Brackets Miscellaneous Hardware 
	PVD Connectors BNC Connector, Chassis Mount Recepticle Plug, Amphenol Type 17-20250-1(390) 
	Unit Cost 
	$13.45 
	1.00 
	1.00 
	1.50 
	1.50 
	1.50 
	2.37 
	1.50 
	13 .45 
	.10 
	1.50 
	1.00 
	1.00 
	1.50 
	Total: 
	Total Cost 
	$80.70 
	6.00 
	2.00 
	1.00 
	6.00 
	6.00 
	1.50 
	2.37 
	3.00 
	26.90 
	.20 
	6.00 
	1.00 
	1.00 
	20.00 
	20.00 
	4.50 
	2.37 $191.67 
	A-3. 

	TABLE A-2. PVD SWITCH -PARTS LIST AND COST ESTIMATE (Continued) 
	TABLE A-2. PVD SWITCH -PARTS LIST AND COST ESTIMATE (Continued) 
	TABLE A-2. PVD SWITCH -PARTS LIST AND COST ESTIMATE (Continued) 

	Unit 
	Unit 
	Total 

	Quantity 
	Quantity 
	Cost 
	Cost 

	TR
	R.KM 
	Swit chBox 

	8 
	8 
	Relays, Sigma Number 195TE-2CIE-5G, 
	$13.45 
	$107.60 

	6 
	6 
	14-piu IC 
	Sockets 
	150 
	9.00 

	1 
	1 
	Plug, Ampheno1 Type 17-2a250-1(390) 
	2.37 
	2.37 

	2 
	2 
	Box Mount, Mate with RKM Cables 
	1O.eO 
	20.00 

	2 
	2 
	LED's 
	1.00 
	2.00 

	1 
	1 
	Lense Cap 
	for LED 
	1.00 

	1 
	1 
	Bud CabiuetNo. 
	SC-12100 
	12.25 

	TR
	Total: 
	$154.22 


	A2 And A5 Card Cable Assemblies -Oaeead of each hardwired to PVD chassis mounted connectors. The othe.l' eud comnected to A2 and AS card connectors. 2 2 it. RG 62/U Coax $1.37 $4.11 3 BNC Plug Connector UG 260/U 1.00 1 2 ft. RG 59/U Coax 1.00 12 ft. Cable, Twisted Pair Alpha No. 3586/16 3.52 1 Connector, Amphenol 17-10250-1(390) .97 1 Backs;hell, Ampheaol 17-1372 Total: $10.60 
	A-4. 
	A-4. 

	TABLE A-2. PVD SWITCH --PARTS LIST AND COST ESTIMATE (Continued) 
	TABLE A-2. PVD SWITCH --PARTS LIST AND COST ESTIMATE (Continued) 
	TABLE A-2. PVD SWITCH --PARTS LIST AND COST ESTIMATE (Continued) 

	Quantity 
	Quantity 
	Unit Cost 
	Total Cost 

	TR
	Cable 
	-RKM 
	Switch Box 
	to PVD 

	1 
	1 
	6 ft. 
	Alpha No. 
	3586/16 Cable 
	$3.00 

	1 
	1 
	Connector Ampheno1 17-10250-1(390) 
	3.52 

	1 
	1 
	Backshe11, Ampheno1 17-1372 
	.97 

	1 
	1 
	Connector, Type 30194 PT05SE-14-15S 
	10.00 

	TR
	Total: 
	$17.49 


	100 ft. Cable Assemblies to 9020R 2 RG 62/U Coaxial Cables $30.00 1 RG 59/U Coaxial Cables 15.00 6 BNC Plug Connectors UG 260/U $1.37 8.22 2 Connector, Amphenol 17-10250-1(390) 3.52 7.04 2 Backshell, Amphenol 17-1372 .97 1.94 1 Alpha No. 3586/16 Cable 50.00 
	Total: $112.20 
	Total: $112.20 

	Total Cost (less external cable assemblies) 
	$191.67 + $154.22 + $10.60 + $17.49 = $373.98 
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