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Th,s 1s a technical mformatlon report and does not 
necessanly represent CAA pohcy In all respects 



A DUAL-CONTROL COURSE-LINE COMPUTER 

CAA TYPE IA 

SUMMARY 

The CAA Type IA course-l,“e computer features dual control units. a factor which 
enables the p,lot to preset the parameters of the dest,“at,o” or of the waypo,“t on one of the 
control heads w,thout ,nterrupt,“g the operatlo” of the computer The p,lot can the” alternate 
control heads I” fl,ght Thus, when the flight plan 1s compr,sed of a 5uccess,o” of waypoInts. 
the gudance which the course-hne computer furnishes becomes more converuent to use than 
that gu,da”ce furnished when a angle control head IS employed The solutlo” of practical a,=- 
traffic-control problems may requ,re the pxlot to make several changes of course I” rapld 
succe5s,on The course-line computer w,th dual control heads enables the p,lot to preset the 
parameters of a course ,“to one head wh,le he 1s fly,“g a course set ,“to the other head 
Either set of parameters can be Introduced unmed,ately by means of a selector sw,tch 

The operat,o” of the CAA Type IA ,s s,mllar to that of the CAA Type I course-l,ne com- 
puter, a descr,pt,on of which IS contaned I” a previous publIcat,““, CAA TechnIcal Development 
Report No 152 As a result of the compact construct,on and of the use of m,“,ature components, 
a two-to-one reduct,on 1s s,ze and we,ght with respect to the CAA Type I computer control head 
was accomphshed The two control heads are mounted on the arcraft instrument panel I” 
standard x,strument openings The computer accuracy rerna,“s unchanged 

INTRODUCTION 

A course-l,“e computer 1s a type of arborne equ,pme”t wh,ch accepts ,“format,o” from 
the d,sta”ce-measur,ng-equipment (DME) and the very-h,gh-frequency-omnlrange (VOR) re- 
celv,“g equpment and wh,ch, after properly pracess,“g th,s ,“format,o”. presents the results 
on meter-type ,“d,catars wh,ch prov,de the p,lot w,th “track-gudance” and “d,stance-to-go” 
,nformat,o” for any selected course and dest,“at,o” w,th,” the range of the DME and of the VOR 
stat,“” When us,ng ,t as a “av,gat,o”al ad, the pllot or the “avlgator ,s requred to set on the 
correspo”d,ng controls of the course-l,“e computer (1) the dxtance of the destx,at,on or of the 
waypant from the om”,bear,“g-distance (OBD) statlo”, (2) the bear,“g of the destlnatlon from 
the OBD statlo”. and (3) the ,“te”ded course 

The CAA Type IA course-hne computer ls s,m,lar to the Type I computer except for the 
control heads The computer consists of four prx~,pal un,ts the servoamphfier umt, the con- 
trol urut, two of wh,ch are used I” the Type IA computer, the waypolnt-d,sta”ce mdlcator, the 
course-dev,at,on ,“d,cator, and the ,unct,on box with l”terco”“ect,“g cables Autosyn resolvers 
and linear potentrameters are used I” the ampl,f,er unit to resolve the problem set into the con- 
trol head I” a form smtable for present&on on the course and distance lndlcators used for VOR 
and DME operat,“” 1 

The development work on the CAA Type IA dual-control course-lxx computer was 
prompted by the study conducted by the Rad,o TechnIcal Comm,ttee for Aero”aut,cs (RTCA) 
Spec,al Comm,ttee SC-49 The follow,“g 1s quoted from the final report of that committee 

“It appears that 1” some termxnal area operations requ,rlng several changes of 
course I” quick success,o”, the ab,l,ty to preselect computer parameters w,ll be 
very des,rable “2 

1 Chester B Watts Jr , and Logan E Setzer, “CAA Type I Course Line Computer,” 
CAA Technical Development Report No 152, January 1952 

‘%tudy of Performance ObJect,ves of Course Line Computers,” F,nal Report, RTCA 
Speaal Comm,ttee SC-49, July 1949, Unpublished 



2 

F,g 1 Dual-Control-Head Computer 

Th,s report describes a pract,cal dual-control course-lme computer w,th emphasu on 
the design, the constructmn. and the use of the dual-control feature The results of several 
fl,ght tests are x,cluded to ,nd,cate how the ut,l,ty of the course-lrne computer ,s extended by 
the use of dual control heads 

DESCRIPTION 

Control-head s,ze was the l,m,t,ng factor ,n the construct,on of a pract,cal dual-cantrol- 
head computer, therefore, much effort was spent ,n des,gn,ng a compact dual-control head 
whzch could convemently be mounted on the arcraft ,nstrument panel As shown ,n Fig 1. two- 
and three-d,g,t counter-type md,cators were used for sett,ng ,n the co-ord,nates of the des,red 

F,g 2 Exposed V,ew of Control Head 
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F,g 4 Block Diagram of CAA Type IA Course-L,ne Computer 

course These counters were manufactured by the Kearfott Manufacturmg Corporatmn, 
Newark, N J Control head No 1 also contans the head-selector sw,tch wh,ch transfers the 
computer operat,on from one control head to the other by operat,ng a steppmg, solenmd. 
selector sw,tch ,n the JLl"CtlO" box F,g 2 ,s an exposed v,ew showng the constructmn and 
placement of the varmus components of the control head Fig 3 1s a schemat,c d,agram of 
one of the control heads and shows the connectmns from the control head to the other 
computer ““Its 

The distance and omn,range servoampllfwrs are ,dentlcal to those used ,n the Type I 
computer and are mounted ,n one-half of a standard ATR case No attempt was made to 
m,n,atur,ze th,s part,cular un,t of the computer 

As shown on the block d,agram. F,g 4. the computer course mformat,on 1s fed to the 
course dev,at,on ,nd,cator (CDI) normally used w,th the omn,bear,ng selector (OBS) when 
omnlrange rad,als are flown The course w,dth of a course-1,ne computer ,s mdependent of the 
d,stance from the arcraft to the OBD statmn and can be adlusted to any des,red course *ens,- 
t,v,ty The course w,dth of the Type IA computer IS approxmately e,ght m,les, f,ve dots to five 
dots on the CDI, wh,ch ,s the same as the course sens,t,v,ty of an omn,range rece,ver operatmg 
approximately 23 m,les from an OBD stat,on and adJusted f 

s 
r a 20” course w,dth The distance 

,nformat,on ,s fed to a Coll,ns waypmnt-distance ,nd,cator The operat,ng d,stance of the com- 
puter 1s adlusted for a max,m”m of 100 m,les F,g 5 shows the d,stance-to-waypant ,nd,cator 
mounted w,th the two controlunlts on the ,nstrument panel of a DC-3 arcraft belong,ng to TDEC 
The sw,tch at the left of the co,,trol heads controls the power to the computer and the course ,n- 
formatlo” to the CD1 When the computer ,s ,n operatmn, the computer left-r,ght g”,dance ,s 
connected to the CDI, otherw,se the navlgatmn-recaver left-r,ght g”,dance 1s connected directly 
to the CD1 

‘Watts and Setaer. op clt 



F1g 5 instrument Panel of DC-3 A,rplane 

FLIGHT TESTS 

In plannmg the flight tests, cour*es were selected wh,ch would provide an apportunlty to 
evaluate the dual control heads ,n preselectmg and mmed,ately mtroducmg a new set of fhght 
parameters The flights were flown along a square and a tnangular course, each a~promnately 
12 m,les on a s,de. and around a 5-m&-long race-rrack-type holdmg pattern The square and 
trm,gular patterns were chosen ,n an effort to s,mulate, in part, vector approach and departure 
routes to and from congested term,nal areas wh,ch are remote from the OBD statmn The co- 
ordinates of the waypomt and the settmg of the desired course far each of the three vectors of 
the tr,angle and far each of the four vectors of the square uere obtaIned from a map and were 
listed on a card The p&t preset the followng set of fl,ght parameters Into one control head 
wh,le he was fl,mg by the lnformatlon 5et ,nto the other head When the dxstance-to-waypalnt 
,nd,cator ,ndlcated zero dstance, the p,lot mmed,ately sw,tched ,n the alternate control head, 
which was set to the parameters of the next waypomt, and flew the IndIrated courses Th,s 
procedure was repeated each t,me the arplane reached a waypolnr Figures 6 and 7 are plots 
of the track of the alrplan~ along the selected courses 
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F,g 6 Track of Amplane 

Prehrmnary fhght tests ,nd,cated negl,g,ble d,fferences between the course and the dls- 
tance mformatmn furmshed by e,ther control head when they were set up w,th the same co- 
ordmates It follows that the performance descnptmn for the course-l,ne computers g,ven ,n 
Techmcal Development Report No 152 applres to ather model of computer 

The Type IA computer makes possible the establ,shment and execut,on of hold,ng patterns 
between any two po,nts w,thm the range 01 a smgle OBD statmn w,thout the need of add,t,onal 
markers or of other f,x ,nformat,on The co-ordmates of the waypmnts wh,ch ,dent,fy these two 
selected holdmg pants could be obtamed from a map III the arcraft or could conce,vably be ob- 
tamed from the a,r-traffic-control center They are set mto the computer control heads The 
pzlot selects the des,red course by means of the control-head selector sw,tch When the a,=- 
craft arr,ves over one holdmg pant as ,nd,cated by a zero d,stance ,nd,cat,on on the waypomt- 
dtstance ,nd,cator. the p,lot swatches ,n the alternate control head and fl,es the arcraft to the 
other hold,ng pomt Th,s procedure of repeatedly flymg two preselected alternate courses ,s 
all that ,s necessary ,.I order to execute a holdmg pattern between two pomts w,th the dual-head 
course-line computer A race-track type of holdmg pattern was set up and was flown ,n the 
vlcmty of Ind,anapol,s Flgure 8 shows the track of the a,r@ane relat,ve to the selected 
CDUTE~S and to the holdmg pants 

fb,d 
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F,g 7 Track of A,rplane 

Tests were conducted to determ,ne the t,me necessary to reset. ,n a s,ngle control head, 
the co-ord,nates of consecutive waypants The average time for several tests was approx,- 
mately 30 seconds The pilot requzred from 10 to 60 seconds for each operatmn. dependmg 
upon the d,fference between the consecut,ve waypant co-ord,nates The txne necessary to 
reset a s,ngle control head becomes cr,t,cal in congested terminal areas where the p,lot has 
to fly courses cons,et,ng of vectors, each of wh,ch may requ,re two minutes or less By means 
of dual control heads the p,lot can preset. at his own conven,ence, the co-o=d,nates of consecu- 
tlve vectors and can sw,tch control heads ,mmed,ately upon arr,val at a waypoint or at a 
deet,nat,on 

CONCLUSIONS 

The add,tlon of a second computer control head prowdes a means of presett,ng computer 
co-ord,nates so that left-right gu,dance and d,stance ,nformat,on along succeedmg courses ,s 
,mmed,ately avaIlable to the p,lot upon arrlva.1 at a waypo,nt Th,s thereby el,m,nates the loss 
of nav,gat,onal mformat,on dunng the resettmg of the control head 

The ,mmed,ate ava,labzl,ty of guidance along succeedmg courses enables the p,lot to use 
the course-1,ne computer for fly,ng holdmg and terml=,al-area patterns 
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F,g 8 Track of Airplane 

The design of the CAA Type IA computer demonstrates the pract,cab~l,ty of mountmg 
course-lmecomputer control heads in three-mch panel apemmge and of usmg a dual-head 
lnstallatlan 


