
A VOR-DMl3 SIMULATOR 
FOR LINK TRA:INERS 

BY 
Edward,M. Blount, Hugh A. Kay 

and Raymond E. McCormick 
Navigation Aids Evaluation Division 

Technical Development Report No. 193 

CIVIL AERONAUTICS ADMINISTRATION 
* TECHNICAL DEVELOPMENT AND 

EVALUATION CENTER 

INDIANAPOLIS, ISDIANA 

March 1953 .’ 

3.366 
,’ 



TABLEOFCONTENTS 

SUMMARY 
INTRODUCTION 
MECHANICAL DESCRIPTION 
THEORY OF OPERATION 
TEST PROCEDURES AND RESULTS 
INSTRUCTIONS FOR SETTING UP A PROBLEM 

Page 
1 
1 
1 
1 
8 

10 



Manuscript received September 1952 



A VOR-DME SIMULATOR FOR LINK TRAINERS 

SUMMARY 

This report describes a VOR-DME 
sunulator whxh may be us e d wxth a Link 
tramer either to provrde basic omnxange 
and distance measurement ~“strumentatm” 
or to supply mformatm” far the “per&m” of 
“armus types of “avlgatlo” computers 
Errors I” the sm,ulator are less than one 
degree 1” bearing and less than one-half 
mile 1” distance Suggestvans are Included 
for allgnlng the equipment and for setting up 
navlgatmnal problems 

INTRODUCTION 

The TechnIcal Developmentand 
Evaluation Center of the Clvll Aeronautics 
Admmlstratmn 1s conducting a” evaluatmn 
program on the CAA Type III portable pxto- 
r1al computer One of the phases of this 
program requxed a series of simulated 
fhghts I” a Link trainer Although recent 
models of this tramer are equipped W&I 
modern “avlgatmnal alds. many earlier 
types (mcludlng the mstallatm” at TDEC) 
have no prowsmns for such facllltles As a 
result, It was necessary to design equipment 
to provide snnulated bearing and distance 
l”formatlo” This equipment can be used to 
actuate one or more tvpes of computers 1” 

‘- the Lmk cockplt 
Since the VOR-DME simulator 

developed for this purpose dlsplayed a high 
degree of accuracy, a descrlptmn of Its con- 
structm” was consIdered desirable I” case 
other groups contemplate the assembly of a 
slrmlar umt 

MECHANICAL DESCRIPTION 

The Model ANT-18 Link tramer uses 
a” automatx recorder, commonly known as 
a crab, which 1s driven over a map on the 
mstructor’s desk to record the ground path 
“made good Ir Pulses of power from the 
tramer impart forward motmn to the crab 
Turnmg 1s accomplished by a teletorque 
crab motor which 1s synchronzed with a 
teletorque transmitter geared directly to the 
vertical shaft support of the trainer The 
recordmg wheel and the two drive wheels of 
the crab thus turn m synchronism with the 
tramer, while the crab frame retams any 
preset orlentataon with respect to the 
mstructor’s desk 

To provide VOR mformatmn, a trans- 
mlttmg Autosyn was placed O” a tripod on 

the crab as shown ,n Fig 1 The Autosyn 
stator was rIgIdly attached to the crab The 
rotor 1s turned by a cable which rotates 
about a” 3x1s perpendicular to the statmn 
Thus, crab movement about a radms pro- 
duces mechanxal rotatm” of the shaft of the 
crab Autosyn equal to the change 1” bearmg 
to the statron The cable was attached to the 
Autosy” shaft extension, passed through the 
cable guide over two pulleys, and attached to 
a wevght whxh mamtams co” s t a” t cable 
tensmn The cable guide IS supported by the 
omnlbearlng distance (~BD) p0sltl0”l”g arm 
and extensmn attached to a vertical pipe 
secured to the back of the mstructor’s desk 
The arm and extensm” are adJustable so 
that the cable guide can be placed over the 
center of the desk An eccentric shaft exten- 
SK,,, was used on the Autosyn to eff e c t a 
more rap Ed response to small changes m 
bearrng 

To obtam DME mformatlon, a distance 
potentmmeter was m o u n t e d on msulators 
between the pulleys on the OBD posltmnmg 
arm A wiper and a wiper holder were 
attached to the cable m such a manner that 
the wiper could make electrical contact with 
the potentmmeter The portmn of the cable 
extendmg from the crab to the wiper was 
made of 12-pound test, silk-covered flax 
cord while the remamder of the cable was a 
No 22, 12-strand, plastic-covered copper 
wire A w”rm gear at the top of the vertical 
support raises the OBD simulator arm 
assembly to provide slant range distances at 
varxous altitudes up to 40,000 feet This 
v,“rm gear 1s turned by a” altitude control 
knob All leads were fed through the p’pe 
support to a junctmn box under the tramer 
desk OBD mformatmn and the dir e c t 
current (dc) supply were transferred to the 
trainer through slip rings mounted on top of 
the fuselage The 115-volt, 400-cycle per 
second (cps) conductors were brought to the 
Link tramer through the b a s e I” order to 
prevent voltage from bang mduced mto the 
Autosy” leads Fig. 2 shows a close-up 
view of the several compo”e”ts of the 
slm”l@.tor. 

THEORY OF OPERATION 

system I. 
Basx omnl-mstrumentatmn Includes 

a” omnlbearme selector (OBS). a devlatmn 
lndlcator with -flag alarm; and’s TO-FROM 
lndlcator For this, the clrcultry shown m 
Fig 3 ~111 suffice When a preselected 



Fig 1 View of Instructor’s Desk Showmg VOR-DME Sunulator 

bearmg 1s set mto the OBS, the error voltage 
will be zero If the crab Autosyn and the OBS 
Autosyn are electrically aligned or are 180” 
out of alignment Under all other condxtmns, 
there ~111 be mduced m the rotor of the OBS 
Autosyn a voltage proportmnal m magmtude 
to the angular dmplacement of this shaft with 
respect to the Autosyn rotor of the crab The 
phase of this voltage m the OBS Autosyn 
rotor varies directly with the sine of the 
angle of displacement between the two shafts 

This e r r o I voltage 1s fed through a 
two-stage ampllfler to a phase-sensltm 
detector and 1s applied to the vertical needle 
of the devmtmn mdlcator Vacuumtube V-IA 
1s coupled to tube V-1B. which I” turn has 
the prrnary wndmg of transformer T-l as 
a plate load The two secondary wmdmgs 
are connected through the 3 15-volt wmdmgs 
of transformer T-2 andthroughresxstors R-b 
and R-7 to rectlflers CR-1 The third 
secondary wmdmg of T-l proxdes feedback 
to the cathode of tube V-IA to stabl1z.e the 

gam of the ampllfler The two power sup- 
plies of 3 15 volts obtamed from T-2 and 
applied to the secondary wmdmgs of T-l are 
of equal magmtude but of opposite phase 
They are added mdwidually to the error 
voltage mtroduced I” the secondary wmdmgs 
of T-l, and the combmations are applied to 
the two bridge rectlflers CR-l Since the 
error voltage and one of the 3 15 voltages 
are in phase, the error voltage ~111 add to 
the mphase 3 15 voltage and ~111 subtract 
from the out-of-phase 3 15 voltage The 
rectlflers are connected so that the difference 
of these two voltage sums ~111 be applied to 
the vertxal movement of the devmtmn mdl- 
cator Resxstors R-b and R-7 cancel effects 
of varlatmns 1” the forward resistance of 
the rectrflers, while R-9 1s a potentmmeter 
adjusted to elxnmate any unbalance m the 
circuit R-l provides a course width 
ad]ustment 

The sensmg ampllfler which provides 
TO-FROM mformatmn receives Its signal 



Fq 2 Arrangement of VOR-DME Simulator Components 

voltage f I o m a second OBS Autosyn rotor 
wmdmg which IS displaced 90” from that 
whxh feeds the devlatlon mdlcator ampllfler 
This displacement produces a voltage pro- 
portmnal to the cosu-~e of the angle of dls- 
placement between the Autosyn rotors and 
provides a maxrnum TO-FROM signal 
when the devlatmn sqnal IS zero Since the 
30-cps phase shifter 11, the OBS would pro- 
vlde only one of the se voltages, It was 
necessary to substitute a 400-cps resolver 
In 1ts place 

To ahgn the Autosyns of the crab and 
OBS set the crab at any known bearmg TO 
the OBD statmn, then set this same bearmg 
on the OBS Turn the resolver III the OBS 
until the devlatmn mdlcator 1s centered and 
the TO-FROM meter reads TO In the 
sensmg ampllfler, R-12 1s a grad current 
lunltmg reslstar and V-2A IS a voltage 
ampllf~er resxtor-capacitor (RC) coupled to 
v-2B The latter tube has relay K-l as a 
plate load A 60-cps reference voltage IS 
applied to the plate of V-ZB through K-l and 

filter capautor C-3 li the crab IS movmg 
TO the statmn the reference voltage on the 
plate and the sqnal voltage on the grid are 
in phase, and the tube ~111 conduct durmg 
posltwe half cycles causrng K-l to close 
Ii the reference and sxgnal voltages are out 
of phase, the sqnal voltage xv111 cut off plate 
current durmg posltwe half cycles of plate 
voltage and K-l will open to mdlcate FROM 
the statmn To the two contacts of K-l, 3 15 
volts at 60 cps of opposite phase are applied 
Rectlfxrs CR-2 and CR-3 are connected I,, 
such a manner thatoperatmnof K-l reverses 
the I‘ e ctlf led current to the TO-FROM 
mdlcator movement 

The flag-alarm meter movement 1 s 
energxed by rectlfymg 3 15 volts from one 
wmdlng of transformer T-2 through crystal 
dlade CR-4 The flag 1s thereby held down 
whenever the equpment 1s operatmg 

The distance measuring portmn of this 
system utllmes the dxstance potentmmeter 
as a voltage dlvlder fed from a low voltage 
dc source The equipment 1s so connected 
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Fig. 3 Schematx Diagram System I 



5 

PARTS LIST FOR SYSTEM I (FIG 3) 

A-l.A-2 Tv~e A4-221-3-B 400-cps resolvers, Eclipse- 

C-l 
c-2 
c-3 
c-4 
c-5 

R-l 
R-2 
R-3 
R-4 
R-5 
~-6 
R-7 
R-8 
R-9 
R-10 
R-l 1 
R-12 
R-13 
R-14 
R-15 
R-16 
R-17 
R-l I3 
R-19 
R-20 
R-21 
R-22 
R-23 

CR-1 
CR-2 
CR-3 
CR-4 

MA 

CH-I 

V-l 
v-2 
v-3 
v-4 

K-l 

T-l 

T-2 

Paper condenser 
Paper condenser 
Paper condenser 
Electrolytic condenser 
Electrolytic condenser 

Potentmmeter 
FIxed reslstar 
F,xed reslstor 
FIxed reslstor 
FIxed reslstor 
FIxed reslstor 
FIxed reslstor 
FIxed reslstor 
Potentiometer 
Fxed reslstor 
F,xed reslstor 
Fxed reslstor 
FIxed reslstor 
FIxed resIstor 
Fxed reslstor 
FIxed reslstor 
FIxed reslstor 
FIxed reslstor 
Flxed reslstor 
Flxed reslstor 
Potentiometer 
Potentmmeter (See text) 
Potentiometer 

F,lter reactor 

Vacuum tube 
Vacuum tube 
Voltage regulator tube 
Vacuum tube 

0 01 mfd 
0 1 mfd 
01 mfd 

24 0 mfd 
10 0 mfd 

500,000 ohms 
2,700 ohms 

100,000 ohms 
470,000 ohms 

1,000 ohms 
470 ohms 
470 ohms 
470 ohms 
100 ohms 
470 ohms 

39,000 ohms 
1 megohm 

3,900 ohms 
220,000 ohms 

1 megohm 
2,700 ohms 
2,700 ohms 

22,000 ohms 
2,500 ohms (10 w) 
3,000 ohms 

500 ohms 
Type lK-LlBprec~smn potentmmeter 
Value selected to give full-scale 
meter deflectIon w,th R-22 at 
mrnmun resistance 

Copper oxtde, double bridge 
Selemum, Type IN34 
Selemum, Type lN34 
Germamum. Type lN38 

O-1 range 

4 henrys 

Type lZAU7 
Type 12AX7 
Type OA2 
Type 5Y3 

Relay, smgle-pole. double-throw, one contact normally closed, operatmg current 
1 0 mllllampere (ma) 

Transformer, AF, Umted Transformer Company (Collms part No 677 019900) 
prxnary, 25,000 ohms center tap (c t ), secondary No 1, 1000 ohms, secondary No 2 
1000 ohms. secondary No 3, 20,000 ohms c t 

Transformer, power prunary, 117 volts, 60 cps, secondary No 1, 520 volts c t at 
50 to 90 ma, secondary No 2, 5 volts at 2 0 amps, secondary No 3. 6 3 volts c t at 
3 0 amps, secondary No 4(or addltronal heater transformer), 6 3 volts c t at 1 0 amp 



that at zero m&s from the OBD statmn the 
slldmg contact 1 s at the ground end of the 
potentmmeter, and no current flows through 
the distance mdlcator meter movement 
Voltage 1s proportional to range for other 
distances up to 100 nules, at which pomt 
full-scale deflectmn 1s obtamed on the meter 
The mdxator can be any avallable meter 
movement, preferably an O-l mlllmrnmeter 
v&h a sutable series reslstor added to adJuSt 
for full-scale deflectmn A dw.1 calibrated 
from 0 to 100 nules may be securedover the 
original meter scale 

system II 
This system which provides bearme 

and range mformatmn m suItable form for 
operatmn of course-line and plctorml 
computers m the Lmk cockpit presents a 
more complex problem than one supplymg 
only basic ornnlrange and DME mdxatmns 
Accordmgly the cucuts are more Involved 
and addltmnal components are necessary 

Fig 4 shows the clrcuts used to feed 
pxtorml and course-lme computers The 
rotor of the crab transmlttmg Autosyn. a 
30-cps phase shifter, 1s energized with 
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C-l 
c-2 
c-3 
c-4 

R-l 
R-2 
R-3 
R-4 
R-5 
R-b 
R-7 
R-B 
R-9 
R-10 
R-11 
R-12 
R-13 
R-14 
R-15 
R-lb 

T-l 

V-l 
v-2 

M 

PARTS LIST 
FOR SERVOAMPLIFIER (FIG 5) 

Paper condenser 
Paper condenser 
Paper condenser 
Paper condenser 

Potentiometer 
F,xed resIstor 
Fxed reslstor 
Fixed resIstor 
Fxed resIstor 
FIxed reslstor 
Fxed reslstor 
Fmed reslstor 
FIxed resistor 
Fxed resistor 
F,xed resIstor 
Fxed resistor 
Fxed reslstor 
Fmed reslstor 
Fmed resIstor 
FIxed resIstor 

0 05 mfd 
0 05 mfd 
0 01 mfd 
0 1 mfd 

250.000 ohms 
100.000 ohms 
220,000 ohms 

1,000 ohms 
100,000 ohms 
470,000 ohms 
100,000 ohms 

1,000 ohms 
470,000 ohms 

1,000 ohms 
1 megohm 

150,000 ohms 
68,000 ohms 
68,000 ohms 

8,200 ohms 
10 ohms 

Output transformer 15.000 ohms to 
Collins Part 150 ohms 
No 044 4033 01 

12AU7 
12AU7 

Servomotor In OBI 

2 5 volts at 400 cps, and the stators are 
connected to the stators of a recelvmg 
Autosyn m the ammbearmg mdlcator (OBI) 
on the Instructor’s desk Error voltage 

obtamed from the rotor of the OBI Autosyn 
1s ampllfled and used to run the dlfferentml 
Autosyn m the desk OBI The rotor of this 
transmitter 1s energized and Its stators are 
connected to a recelvmg Autosyn m the 
modtiled OBI on the mstrument panel of the 
tramer A voltage taken from the rotor of 
the Autosyn of the modified OBI recewer 1s 
fed to a second servoampltiler which actuates 
servomotor M-2 A differential Autosyn and 
a 400-cps resolver coupled to this shaft 
supply bearmg mformatmn to the plctarlal 
and course-lme computers, respectively 

The several Autosyns used m this 
mstallatlon must be aligned for proper 
operatmn To accamplxh this the stators of 
the 30-cps phase shtiter, which was substl- 
tuted for the dlfferentlal Autosyn m the OBI 
on the mstructor’s desk, were rotated until 
the modlfled OBI read the same The crab 
was alIgned with the trainer headmg at 0”. 
and the stators of the crab Autosyn were 
rotated until the OBI mdlcated zero The 
computers used m the Lmk tramer were 
alIgned wxth the modtiled OBI, m accordance 
with their mstructmn manuals 

Each OBI requues a servoampllfier 
and a source of 10 to 15 volts at 400 cps to 
drive Its control motor A schematx dla- 
gramof a sutable ampllfler. which was used 
with the equpment at this Center, 1s shown 
111 Fq 5 An error voltage from the rotor 
of the recelvmg Autosyn IS applied to the 
grid of tube V-IA through the voltage dlwder 
formed by potentmmeter R-l and reslstor 
R-2 Tubes V-1A and V-1B form a two-stage 
RC-coupled ampllfler feedmg output ampllfler 
v-2 The grid of V-2B 1s connected to 
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Fig 6 Error Curve. System I 

voltage dlvlder R-11, and R-12 1s fed from 
the output of V-2A, thus pravldmg phase 
mversux for a balanced output output 
transformer T-I 1s connected to a feedback 
bridge conslstmg of resistors R-13, R-14, 
R-15, condenser C-4, and the motor wading 
When there 1s a phase difference between the 
transmitting and recelvlng Autosyns, error 
voltage 1s applied to the grid of V-IA to 
operate the motor The feedback bridge 1s 
balanced when the motor IS not runnmg, but 
due to back electromotive force (emf) m the 
motor wmdmg, this bridge 1s unbalanced 
when the motor is rotating The back emf 1s 
proportnmal to motor speed, and a portmn 
of It IS fed back to the grid of tube V-1A 
through resistor R-3 as a degenerative 
voltage to reduce huntmg m the system 

DME information 1s furnished to the 
computers by the same type of distance 
potentrameter prevmusly desc:rlbed Smce 
the distance potentmmeter 1s used both by 
the plctorlal computer In a bridge clrcult 
and by the course-line computer as a voltage 
dlvlder, the two types of equpment cannot 
be operated sunultaneausly from the same 
source 

The necessary resistance per unit 
lengthof the dlstancepotentmmeter 1s deter- 
mmed by the scale of the map used and by 
computer requrementts At thus Center a 
map hawng a scale of 1 250,000 was selected 
to conform to the rate of travel of the crab 

The computers requre a resistance 
varymg from 0 to 1000 ohms to cover a dls- 
tance from 0 to 120 miles Since 60 miles 
IS the maxnnum range of this CAA Type III 
plctorlal computer, the resistance need vary 
only from 0 to 575 ohms This resistance 
must be dlstrlbuted over 18 Inches corres- 
pondlng to 60 miles on the map The re- 
manning 425 ohms are obtained by the use of 
a variable resistor R-l, Fig 4. placed m 
serxs with the distance potentvxneter The 
lO,OOO-ohm variable reslstor R-2, shown in 
dotted lines, wxll be needed If the computer 
used with the srnulator does not provide 
sufflclent range adJustma+ for calzbratlon 
The distributed linear resistance used for 
the distance potentiometer m this lnstallatlon 

1s the resistance element removed from a 
Type lK-LIB precision potentiometer 
obtained from the FordEngmeerlng Company 

The lnltlal adJustment of the DME 
srnulator consisted fxst of settmg the 
resistance of the parallel combznatmn R-2 
and the distance potentwmeter to 575 ohms 
and then of settmg R-l to a value which 
would cause the computer m use to lndlcate 
60 miles when the crab 1s 17 5 Inches from 
the OBD statlon The computer was then 
calibrated accordmg to the manufacturer’s 
mstructlons The variable reslstar R-3 
sxnplliies the fmal calibration 

TEST PROCEDURE5 AND RESULTS 

System I 
The accuracy of bearing lnformatlon 

was measured by settmg the crab at known 
bearings TO the OBD statIon at a range of 
15 miles and centering the devlatlon indicator 
by adJustmg the omnlbearlng selector 
Table I hsts the data taken m this test, and 
Fig 6 shows the error curve obtamed 

Maximum errors m the bearmg Infor- 
matlon of System I at a range of 15 miles 
are * 0 5'. however, It should be pomted out 
that bearmgs are unreliable at distances of 
less than one nule from the OBD station 
because of the mechanIca canstructmn of 
the simulator 

The accuracy of distance mformatwn 
la shown in Table II m the form of resistance 
measurements from wiper to ground on the 
distance potentvxneter This test was con- 
ducted by settmg the crab at posItions on a 
map corresponding to known distances to the 
OBD station and measurmg resistance with 
a Type S Leeds and Northrup brtdge 

The maxrnum errors m the distance 
mformatlon of System I are less than 2 0 per 
cent Since the llnearlty of the distance 
potentiometer 1s wlthm 0 1 per cent. this 
test prrnarlly measured the accuracy of 
travel of the wiper arm The repeatablllty 
of distance settings 1s wlthln 1 0 per cent 
In the flnal analysis the accuracy of distance 
lndlcation 1s largely determined by the 
precision of callbratlon of the distance 
meter 

System II 
The accuracy of bearmg lnformatlon 

supplied by this system was measured by 
placmg the crab at known bearings TO the 
OBD statIon and recordmg the mdicated 
bearings of the OBI on the instructor’s desk 
and the modlfxd OBI m the tramer These 
readmgs are shown m Table III For refer- 
ence, the readlnge of the CAA Type III 
plctorlal computer are also included 
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IND.G.1163 

Fig 7 Smulated Flqht Paths Recorded by Lmk Crab and CAA Type III Plctorml Computer 
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Maxrnum bearmg errors, noted ln 
System II, between the crab pos,tmn and the 
modlfled OBI which drives the computers 
are * 1 5” Errors in &stance mdlcatmns 
for tins system are of the same magmtude 
as those discussed under System I Table IV 
1s Included to show the extent of error 
that may be encountered when usmg the 
&stance potentmmeter to drive a CAA 
Type III plctor,al computer In this test the 

computer was calibrated at 5, 10, 15, 30, 
and 55 miles 

To present an over-all picture of the 
accuracy with which System II operates, a 
problem was tried out in the tramer and 
recordmgs of both the crab and the pxtorml 
computer tracks were made These are 
shown in Fig 7 Errors dxcermble in the 
turns are prmc~pally due to lag I,, the 
computer 

INSTRUCTIONS FOR SETTING UP A PROBLEM 

Place the map or chart to be used m 
the desmed posltmnon the InstructorIs desk 
Adjust the OBD posltmnmg arm and exten- 
510x1 to locate the cable gude over the 
statmn Energize the tramer and the tele- 
torque motor m the crab Draw an lnltlal 
bearmg lme at least ten Inches long through 
the pomt of orlgm of the problem and the 
OBD statmn Determme the bearmg from 
the pomt of arlgm to the statmn Place the 
crab on the mltml bearmg lme ten Inches 
from the statmn and adlust the tramer 

TABLE I 

BEARING ACCURACY 

Crab 
Bearing 

(degrees) 

0 

30 

60 

90 

120 

150 

180 

210 

240 

270 

300 

330 

360 

OBS Reachng to 
Center Dewatlon 

Inchcator 
(degrees) 

359 5 

29 5 

59 5 

90 5 

120 0 

150 5 

la0 25 

210 25 

240 25 

270 0 

300 0 

329 5 

359 5 

(degrees) 

-05 

-05 

-05 

+05 

00 

to5 

+ 0 25 

+ 0 25 

+ 0 25 

00 

00 

-05 

-05 

headmg. as read on the crab. to agree with 
the tramer and v,lth the map Rotate the 
stators of the Autosyn on the crab to make 
the desk OBI read the measured omnlbearmg 

For addltmnal problems on the same 
map It will only be necessary to determme 
the bearmg TO the statmn from the new 
pomt of orlgm, to place the crab on the 
nutml bearmg Ime. and to rotate the crab 
frame until the correct desk OBI mdxatmn 
1s obtamed 

TABLE II 

DISTANCE ACCURACY 

Distance to 
OBD Statmn 

(Irnles) 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

Resistance of 
Distance 

Poten~tlometer 
(ohms) 

13 a4 

50 7 

102 3 

153 9 

207 5 

260 9 

312 8 

365 4 

420 5 

471 9 

527 5 

560 5 

633 5 

Error 

(ohs) 

00 

09 

09 

38 

27 

12 

19 

44 

07 

49 

23 

23 
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Crab Desk 
Bearmg OBI 

(degrees) (degrees) 

0 00 

30 29 0 

60 59 0 

90 89 0 

120 119 5 

150 149 0 

180 179 0 

210 209 0 

240 240 0 

270 270 5 

300 301 0 

330 331 0 

360 360 0 

TABLE III 

BEARING ACCURACY 

Modlfled Error 
OBI Crab Bearmg 

to Modlfled OBI 
(degrees) (degrees) 

358 9 -11 

28 5 -15 

584 -16 

88 8 -12 

119 5 -05 

149 0 -10 

179 3 -07 

209 7 -03 

241 4 t14 

271 2 t12 

300 5 to5 

330 0 00 

358 9 -11 

Type III 
Plctorlal 

Computer 
(degrees) 

358 4 

28 1 

57 9 

88 5 

118 9 

148 8 

179 0 

209 8 

241 7 

270 0 

300 5 

329 5 

358 4 
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Distance 
to 

OBD Station 
(miles) 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

TABLE IV 

DISTANCE ACCURACY 

Distance Indicator on CAA Type III Plctorlal Computer 

60-~h Scale 30-Mile Scale 15-M&z Scale 
(rrnles) (miles) (mtles) 

0 25 05 14 

50 50 50 

10 0 10 2 10 0 

15 2 15 0 15 0 

20 0 20 0 

25 2 25 0 

30 0 30 0 

34 9 

40 0 

45 0 

50 0 

55 0 


