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SOMMARY 

This report   describes  the development of a te levis ion  e lectronlc  
marker for  applicatlon  with  scan-conversion  equipments The scan-conversion 

t e l e v l s i o n   I n f o m t i o n   a s   w e l l  as to   s tore   th i s   radar   in format ion  t o  provlde 
epulpment i s  used t o  convert  rho/theta  radar  information  to rectilinear 

a t r a i l   h l s t o r y  of the  a i rcpaf t   targets   being displayed The electronic  
marker  has  an XY cont ro l   s t lck  which  can be  manlpulated t o  mark a pa r t i cu la r  
a i r c ra f t  on the   t e l ev i s lon   r a s t e r   fo r   con t ro l l e r  hand-off t o  remote loca- 
t lons  With t h i s  marker, it i s  poss ib le   for  a cont ro l le r   to   po in t  cut any 
a n c r a f t  on t h e   t e l e v l s l o n   r a s t e r   t o  one or  more cont ro l le rs  whose posi t ions 
are  remotely  located The marker c w  conslst  of any preselected symbol 
and/or  alpha-numeric  designatmn 

Pmom-cPIoiT 

of the Air Route Trafflc  Control (ARTC) Centers and control  towers  in  the 
Scan-converslon eqzlipments are   being  instal led  present ly  in many 

Unlted  States. These e ufpments  convert  rho/theta radar i n f o m t l o n   t o  
r ec t l l i nea r   t e l ev l s ion  ? T9-1 mformatfon The scan-conversion  tube  has  the 
capability of storlng  the  rho/theta radar Information,  and  thus  provlde a 

f ron t s   t r a f f i c   con t ro l i e r s  i s  t h a t  of ldent l fying a par t icu lar   a i rc raf t  on 
t r a l  h is tory  of the  a l rcraf t   targets   being  displayed.  A problem t h a t  con- 

another.  For  rho/theta displays, llght g m s  have been developed' t o   i den t l fy  
a radar  dlsplay when the  control ier   posi t lons  are   remotely  located from  one 

the   a i r c ra f t  under  consldePatioc. Ths provides   pos i t lve   t a rge t   ldent l f l -  
cation  but  has some disadvantages,  such  as random tr iggering of t he  marker 

light gun only when the sweep passes  through  the  target. Thus, on slow-scan 
on noise  or  preclpltatmr-,  and requl r lng   the   radar   cont ro l le r   to   t r igger   the  

radar (6 r p m  - lO-seeozd scan), It fs poss ib le   to  mark a target   only once 
every l G  seconds With the  scac-converslon system, new technlques can be 

mark par t lcu lar   t a rgezs  on the  scan-converted TV display, a new type of 
employed t o   f a c i l l t a t e   t h e  hand-off func t ion   In   cont ro l lmg  a i rc raf t .  To 

e lectronic  marker was designed at the  FAA Technical Development Center 

ta rge t  on TIP monitors  having  the same synchronizing  system 
( T E )  This marker can he wed t o   i den t i fy   pos i t i ve ly  a par t icu lar   radar  

Between Air !Traffic  Controllers,"  Technical Development Report No. 384, 
'Lawrence E. If, "A Llght Gun f o r  Radar Hand-Off of Aircraft  

January 1959 
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DESCRIPI: OF EQUIPMENT 

The e l e c u o n i c  marker described i n   t h i s   r e p o r t  may be any selected 

any locatlon on the  TV raster   with a hlgh degree of accuracy and  with a mn-  
symbol and/or  alpha-numeric  deslgnatlon Th,- Parker  can  be posltloned at 

i m  of e f fo r t  and time on the   par t  of the  trafflc  controller  by  manipulation 
of the XY coordinate "JOY s t lck , '   as  shown In  Flg 1. Flgure 2 i l l u s t r a t e s  
the  mwement of the  marker on a TV display from  one posi t ion  to   another  

A block  diagram of the  e lectronic  marker  and i t s  possible  system 

Fig.  3 1s used to   separa te   the  composite horizontal  and v e r t i c a l  sync  of 
application fo r  radar  hand-offs 1 s  shorn In   F lg  3.  The sync separa tor   in  

pulse   t r iggers  a llnear  delay  generator t o  posl t lon  the marker ve r t i ca l ly  
the  scan-conversion  or camera equipment. In   the  ver t lcal   b lock,   the  sync 

used t o  develop a saw-tooth waveform The length of the   ver t ica l   d i sp lay  
on the TV r a s t e r  Thls delay  generator  tr iggers a display gate generator 

gate  deterrmnes  the number of hor lzonta l   ras te r   l ines   tha t  will scan  the 
marker negative  placed  over  the  face  plate of a 1-lnch  cathode-ray  tube 
(CRT). I n  each horizontal   block  in  Flg 3, the  horlzontal  sync pulse 
t r iggers  a i lnear   delay  generator   to   posi t ion  the marker horizontally on 

play  gate  generator t o  develop a saw-tooth waveform.  The length of the 
the  TV raster This horizontal  delay  generator  tr iggers E horizontal   dis-  

hor izonta l   d i sp lay   ga te   de temnes   the   s ize  of the  horizontal   portion of 
the  marker Thus, the  TV ra s t e r  on the  1-Inch CRT consists  only of t h a t  
portion of the t o t a l  TV ra s t e r  where the  marker i s  t o  be  generated This 
procedure u t i l l z e s   t h e  maxlmum CRT resolution  for  generatlng  the marker. 

The CRT r a s t e r  1s m t e n s i f i e d  by the  horlzontal   display  gates 
which r lde  on a vertical   display  gate  pedestal .  The generating marker infor- 
matlon is  mxed n t h  the  scan-converted information to   d i sp lay   the  composlte 
video as shown In Flg 1 Figures 4 and 5 are  the  schematic  virlng  diagrams 

t o  allow  the  controller t o  cycle  the bngh tness   l eve l  of the marker when 
of the  prototype  marker. A flashea also was worked i n t o  the  original  design 

ca l l ing   a t ten t ion   to   an   a i rc raf t   tha t  i s  ready f o r  hand-off The f lasher  
c i r c u i t s  were deslgned  into  the sweep c i r c u t s  so that  additional  markers 
could  ut i l ize  a c o m n  photomultlplier and video amplifier 

TESTS 

The electronic  marker has undergone  rmnor equipment t e s t s   p r l o r  
t o  an  operational evaluation for  radar  hand-offs from the  Indlanapolis 
tower t o  the  ARE Center. .On December 16, 1958, the  marker was ins t a l l ed  
i n   t h e  cab of the  Indianapolrs  tower. No adjustments were made other  than 
an  adgustment of the  photomultiplier sensitivity a f t e r   t h e  second  day of 
q e r a t i o n  Only two adjustments of s ens i t i v i ty  have been made i n   t h e  first 
720 hours of continuous  operation.  Maintenance  reports  Indicate  that  the 
operation  and  stabil l ty are very good 
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CONCLUSIONS 

This  type of e lectronic  marker fo r  handing off t a rge t s  Prom a 
tower pos i t ion   to  an ARE Center  positfon 1s more desirable  than  the light 
gun o r  time-shared marker techniques Although the  techniques  described 
i n  this report   are  l imited  to  television  applications,   electronic  markers 
can be  desigmed for   other   types of sweeps The marker generating equipment 
can be in s t a l l ed  i n  t he  equlpment room with  only  the  control   s t ick  being 
located In the  tower cab 
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FIG. I SCAN  CONVERTED  RADAR  TARGET  MARKER 



FIG 2 TELEVISION  SCAN-CONVERSION  RADAR  DISPLAY SHOWING MOVEMENT O F  MARKER 
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FIG 3 BLOCK DIAGRAM  OF T V  ELECTRONIC  MARKER FOR RADAR HANDOFFS 
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