FRAME 81
TRACK INTERCEPTICN

Often 1t will be necessary for you to intercept a new track. You

- have been tracking outbound on V-16 but ATC issues a new clearance %o
V-16N. | |

Forty-five degrees (h5°) is the'standard interception angle used

in & situation like this. In this case, in order to intercept V-16N

at a 45° angle you would turn to & heading of 0
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Answer: 035°

FRAME, 82

The course selector must be reset to intercept the new track of 080°,

The aviator turns to a heading of 035°, sets the course selector to

» and while at position B, observes thet the omi needle is
deflected to the (left = right).

The aviator knows when he reaches position C because the omi needle
centers on the cutbound course of 080°.

v-le
080° /@
~ _,@ a
A 1100
Vs 16
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Ansvers: 080°, left

FRAME 83

A different example will show that a 45° intercept angle is not always
desirable. You are tracking inbound on V=30 and air traffic control
instructs you to intercept and track inbound on V=50, What is the angu-
lar difference between V=50 and V=30? © :

19¢¢° -
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Answers: 4o°

FRAME 84

If the aviator attempts to intercept V=50 at a h5° angle from his present
position, the intercept would not be accomplished until the aircraft is
very close to the station.

The situation above can be avoided if the aviator intercepts the new

track at a 90° angle. To do this, the aviator would turn right to a
heading of - 0,
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Angwer; 100°

FRAME 85

A 90° intercept angle should also be used at any time air traffic control
instructs the aviator to "expedite." In the situation below, air traffic
control has directed the aviator to intercept and track inbound on the
290° radisl and has specified "expedite.”

1. The inbound track on the 290° radial is °,
2. To "expedite" the intercept, the aviator would t
(lert - right) to a heading of o, -
ﬂ
/
/
7/
.
s _
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Answers: 1. 110°
2. 020°

FRAME 86

The interception of a new track 1s usually made at a 45° or 90o angle,
depending on the circumstences. However, the aviator mey decide to
use still a different interception angle 1if good judgment dictates 1t.

In the situation below, the aviator ls very close to the station tracking
inbound on a track of 270° (090° radial). The aviator is instructed to
intercept and track inbound on the 260° track (080° radial). Since the
aircraft is very close to the station, the aviator knows thet a 45° inter=
cept is not practical. He elects to use a 20° :Ln‘tercegt and turns to a
heading of O o intercept the 260° track at a 20° angle.

080° -

s
090° — >
" /

86



Answer: 2_800

FRAME 87

Although 45° and 90° are used as standard intercept angles, the aviator
may use & different engle if he deems it appropriate, provided it will
not confliet with the air traffic clearance issued by ATC. The aviator
mist consider the following questions in deciding how to intercept:

a. What 1s the angular difference between my present location
and the new track?

be How close to the station am I?
cs What does my ATC clearance require?

d. How strong are the winds?

GO TO THE NEXT PAGE
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No answer required - continue helow.

FRAME 88
Occasionally, you may be directed to intercept a track and not

know exactly where it 1s located from your present postion. Right?
Left? Ahead? |

Assume you have been tracking outbound from station A on the 090°
racial and recelve a clearance to intercept and track outbound on the
045° redial from station B. You are not sure if the O45° radiel
from B is ahead of, or behind you. A simple solution is:

l. Turn parallel to the desired track.

2. Tune and identify the station and set the course selector
for the desired course.

3« Now =~ look at the needle. It immediately shows that the

track is to your . Using a standard 45° intercept
angle, you would now turn to & heading of °,

Here?? . Here??

0 0__-{’ ' . i '
90 / l\/




Answers: left, O° (360°)

FRAME 89

Turning parallel to a track is a simple and effective way of-determining
exactly where the track is located (left or right). Of course, 1t is

not practical or necessary to turn parallel to the track 1f you know
exactly where it is.

The two examples which follow help illustrate the necessity to

turn parallel.,

A.

B.

You are tracking outbound on the 23o° radial, heading 230°. You
are instructed to intercept the 270° redial and track outbound.
Do you know where the 270° track is? (left - right)

Would you turn parallel to the 270° track?

270° —;Q

"POo

You are somewhere generally south of a station. You are ine
structed to Intercept and track inbound on the 175 redial (355
inbound )» Do you kmow vwhere the desired imbound track (355°) is
Jocated? Would you turn parallel
to track to help in locating it?
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Ansvers: A, Yes = right, No - turn to 315° and intercept.
B. Not exactly, Yes =~ parallel.

FRAME 90
VOR RECEIVER CHECKS

Unless omnl recelvers are maintained and inspected under an FAA
approved procedure, Federal Air Regulations (FAR 91) require an

operational check of the equipment if it is used for IFR flights.

The operstional check mst have been made within the preceeding
10 hours flight time on the aircraft, and within the past 10 days be-

fore the flight.

A safe practice 1s.to meke an operational check of omni equipment
prior to each IFR flight. |

What would you assume an operationél check consist of?

A, An accuracy check of the course gelector and needle.

B. A check to insure proper sensing of the TO-FROM indicetor.
C. A check to insure proper reaction of the Warning i’ls.g..

D. A check to insure 10° needle swing from center to each side.

E. All of the above.



Answer: E. All of the above.

FRAME 91
-If a pllot performed an operational check of omni equipment and

found it out of tolerance, an entry would be made on the DA Form

2408=13 in the aireraft log.

If you check the aircraft log and find a "ecircled red X", @ , -
shown ‘under STATUS TODAY and in the Remerks section found the entry-
"course indicator out of tolerance", that aircraft would be restricted

to type flight.

Unless another FAA epproved procedure is used to check omni receivers,
PAR Part 91 requires that operational checks be performed within the pre-

ceeding nours flight time, and also within the last days.
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Angwerst VIR
10 (howrs), 10 (days)

. s o o FRAME 72
The Iinformation below 1s teken from FLIP, Section II. .Use it as
a reference for this frame and the following frames as required.
One method of checking omnl equipment is the use of VOR test
facility (VOT). This facility is avallable at some airports. Where g

can you find the frequency on' which VOT is operating for a perticular

airport?

In using VOT, if the kncb 1s turned until the needle is centered,
the course selector should read 9 with the TO-FROM indicator
ﬂhwmg .

VOR RECEIVER CHECK POINTS

wvon RECEIVER CHEBK matic |nd|c¢:mng| typs, the indicationshouldbe 180°.

{This.is true for oll airborne receivers except

1. The following facilities are available for operononul checks Mitchell, which will indicate 0°.} Two means of
of airborne YOR equipment: identification are used with the VOR rodioted test

: signal. 1n somse cases o continuous series of dots

3. VOR test facility [VOT] {on selected civil and joint use ore used, while in others, a continuous 1020 cycle

- airfields). VOT frequencies are listed opposite "COM- ‘ tone will identify the test signol. The maximum
MUNICATIONS" in the Aerodrome/Facility Directory permissible indicoted error is = 4 degrees. Infor-

listings in the IFR and VFR Supplements. mation contsrning on individual test signal can be

. . ‘ ) obtained from the local control tower,
b. Certified airbarne check points [on established airways

and/or in the vicinity of selected VOR facilities). (¥4] Airborne and ground check paints cansist of cerh-
¢. Certified check points on the airport surface [Mlhfory f‘e‘}’ radials thof_should be received at specific
and civil oirfields). : paints on the airport surface or over specific

jandmarks while airborne in the immediote vicinity
of the airport, Should an error in excess of + 4°

{) The VOR tesi facility [VOT) transmits o fest signal be indicated through use of the ground check or }
which provides users of VOR a convenient and ac- - * 4" using the airborne check, IFR flight should | w
curgte means to determine the operational status of . not be attempted.

their recaivers. The facility is primarily designed far

checking the VOR receiver while the aircraft is on (3) TACAN receiver check point folerances: Militory

the ground, however, it may also be used while in
flight. Since VOT facilities are very low powered,
in-flight checks should be restricted to low altitude
near the facility. Adequate signal strength is
presentwhen the VOT identification is received and
the VOR course warning flag is not in view, The

bases normally designate -a specific ground point
for checking the occuracy of aircraft TACAN re-
caivers, The tolerances for the ground check ore
similar to the VOR within plus or minvs 4° of the
designated radial and within one-half mile or 3%
of the distance to the facility, whichever is greater.

radiated fest signal is used by tuning the receiver 2. The list of VOR airborne check points ond YOR ground

to the designoted frequency of the test facility. check points is given on the following pages.

With the Course Deviotion Indicator centered, the ‘ . _
course selector shall read 0° with the "To-From" _ NOTE: The information is provided in the following order:
indicator reading "From,” or the course selector ‘ Facility nome (plus airport nome, if needed); bearing in de-.
should read 180° withthe''To-From' indicator read- . grees mognehc from the VOR; location of the check point

ing "To." Should the VOR receiver be of the auto- (distantes in nautical miles); and altitude {in feet MSL, if uny‘
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Answerst! Opposite COMMUNICATIONS in the Airport/Facility Directory in
It and VPR Supplementa.

0° FR® (or 180° TO)

FRAME 93+

Refer to VOR Recelver Check Point data on frame 80, if necessary.

What type of identification is used with the VOI?

Agsume you are making en omni check using VOT and the needle will
not center with the course selector set on 0°; but, by moving the
course selector to 357°, you can meke the needle center. Is this

within the permissible tolerance? Yes No.

You could not use the omi set for instrument flight unless the
needle will center within the permiassible error = or course selector

settings from © to o,
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Answer: Continuous series of dots, or contimuous 1020 cycle toﬁe.
Yes6 permissible tolerance is plus or minug (+) 4°
356° to 004° (4 degrees on each side of 0°) :

FRAME 94

Where VOT is availabie 1t should be used to check omni equipment.
However, many airports do not have VOT but do have check points consist-
ing of cert:l.fied"ra.dials that should be received at specified locetions.
These may Jbe. elther Airborne Check Points or Ground Check Points. | List-

ings of both types are found in FLIP, Section II.

According to information shown in Frame 80, the permissible equipe

ment error (tolerance) is:
For ground check points: ©

“ For airborne check p'ointai °



Answers: + (plus or minus) 4°

+

FRAME 95

Several typical ground check points have been extracted from FLIP
and shown below. The bearings shown are from the VOR and when set on

the course selector will give a FROM indication.

If you wanted to check your omni receiver at Dothan, Ala., you

would

ls Texi to

2. Set the course selector on © and check for a FROM indication.

3+ Check to see that the needle _ .

4, If the needle does not center, you can move the course selector
a few degrees within the permissible error {tolerance) to see
if it will center. At Dothan, the needle should center with
the course selector set between O and o,

odge City, Kans.!

Dothan, Ala.: 334°, 3 nm; on ramp In front of Admin Bldg.

Iﬁllifllvsylll2 Ariz, (Bisbee-Douglas Intlk 160°; intxn of SW ramp and

Dututh, Mll‘ll‘l {Intl Aprt): 018°, 2.5 Nm, taxiway adjacent app end

Rwy 31

Duncan.ﬁkh.(Hambunon Fid): 329°, 6 nm:
N/S and center twpe ) + & nm; terminal ramp ot intkn

. Oyer : : i .
. ytox.lzl:r';:'. Tenn: 250°, 4.2 nm; Intersection of romp and cenfer
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Answers: 1. ramp In front of Administration Building

2. 3340
3. centers
4. 330° and 338° (permissible error = + 4°)

FRAME 96
Fublished Airborne Check Points are similar to ground check points

but often include a minimum altitude at which the check should be per=

formed. Also, it has been pointed out that the permissible error for

an airborne check is + 6°.

1.

2.

3.

b,

Severel Airborne Check Points are shown below.

From the information given, you can determine that the Airborne
Check should be- performed under - - - (IFR/VFR) conditions.

The check at Fhrgo, North Dakota should be performed by flying

over the end of runway _at

Field . ’ :

At Fargo, the course selector should be set on °. Ir
the needle will not center on this setting, it should center with
a setting between ° and °,

You may get an unreliable test of the equipment if the check is
performed at an altitude lower then ' _ feet.

Eveleth Minn.: 221°, 11 nm; over Hibbing YOR; 3000’
Falrmont Minn,: 270°, 12.7 NM; power pluni NE of Sherburn 2500,

F!l’lo 'N. Dak. {Hector): 360°, 9:4. nm; leid app. end Hecror Fid’
twy 35; 20007, .

195+, L ov.er center of Ope Ir Theater_,NE of .th

Farmlnuton, Mo.:
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Answers: l. VFR
2. 35, Hector
3. 360° (0°), 3540 and 0060
Lk, 2000 ft.

 FRAME 97

In aircraft equipped with dual omni receivers, and alternative type
of check 1s permitted.

Assume that both receivers are tuned to the same station; one indi-
cator glves a centered peedle with the course selector set on 300o -

sense indicatc: showing FROM.

1. You would set the other course selector to ° also.
2. Expect the sense indicator to show .

3. And, expect the needle to .

L, The permissible error for the dual receiver check is the same as
for VOT and Ground Check Points. In the situation above, the needle of
the second indlicator should center with the course selector set at

one point between ° and . °.

The dual receiver check does not reiy on VOT or certified radials;
it is & check of one set against the other. Suppose the two sets do

not give centered needles within + 4°,

5« Do you know which set 1is in error? Yes No

6. What would you do?
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Answers: 1l. 300°

2. TFROM
3. center
ho 296° and 304° _
v No ' :

5e
6. Check each receiver separately using VOI', or a certified
check point. '

| FRAME 98

You recall that the omnil needle can show d'evia.tion from the course
up to a maximum of ° right or left.

When performing an operational check of omni equipment, it is a
good practice to check needle swing to verify that 1t will swing 10°
right and left.

FAR_ 91 does not specify a tolerance or error permissible for

needle swing, but a good rule of thumb is 8° to 12°, .

Assume that the published check radial in FLIF 1s 160°. The
needle should make & full ewing ...
.+o left if the course selector is rotated to | °,
ees right if the course selector is rotated to o,
Based on 'thé 8° to 12° rule above, a full left sﬁing might occur

with the course selector setting between ° and °,
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Answers: 10°
150°
170°
148° to 152°

FRAME 99

This concludes the discussion of enroute omni flight procedures.
You will retain and develop proficiency with these procedures only

after pmactice in flight.

Appendix A at the back of this program is a performance
check which will help the stﬁdent and instructor evaluate what has been
learned from this program. The student ahould complete the ﬁerformance
check and turn it in to the instructor for grading and eritique. The

instruotor will discuse any point not fully understood by the student.
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Number Wrong

PERFORMANCE CHECK
VOR ENROUTE

Name Class Date

1. A pllot tunes an omni station but does not recelve the station ldentifi-
cation. He should interpt this to mean that:

A, an unreliable signal is being transmitted from a station undergoing
maintenance. .

B. an unreliable signal is being received because he is elther too low
or too far away. ‘

C. the statlon is equipped with an automatic identification feature
D, his receiver is malfunctioning

2. After tuning and identifying an omni station, a pilot observes that the
OFF Warning flag is still showing. This means:

A. the wrong station has been tuned
B. reception of the signal is unreliable
C. a faulty signal 13 being transmittgd from a statioh undergoing maintenance,
D. the receiver is‘malfunctioning.
3. An aircraft is southeast of a VOR and after tuning apgd identifying the

station, the pilot sets the course selector arrow on 085 . How will the
sense indicator and vertical needle react?

Sense Indicator Needle ]
’ ’ © o m————
A, TO _ left O—— 085
B. FROM C o lefr -

c. TO | right x
D. FROM right



4, Radials are published as

A,

B.

C.

D.

5. Which of the aircraft in the diagram are represented by the instrument
shown?

A,

B.

—

magnetic inbound

magnetic outbound

true inbound

true outbound

Only Y C. Both Y and Z

Only X .D. Both W and X

O, 7

O
X ) Y
_ s

g |

6. The instrument shows that the

A,

B.

o
alrcraft is 4 1left of the 500 radlal.

o .
alrcraft 1s 6 left of the 50°'radial.
500 radial is 40 left of the aircraft.

50° radial is 6° left of the alrcraft.




7. The instrument shows that the aircraft is on the
A. 340° radial - station is south southeast
B. 1600 radial - station is north northwest

o
C. 340 radial station is north northwest

D. 160° radial - station is south southeast
8. An aircraft is tracking westbound on V-12. After tuning to station C
and setting the course selector, the pilot observes the course indicator
as shown. The aircraft has:

A. not yet reached Delta

B. passed Delta

Ae A—¥12 B

STATICN

9. An aircraft is enroute from Able to Charlie via the Baker intersection.
Prior to reaching Baker the pilot tunes Charlie and sets the course selector
as shown. He should expect the needle to swing to the

A. left M
. ,ooo

B. right Boker

o3 ve

-Charlie



10. A pilot is southwest bound on V-16 and must report reaching the Blount
intersection. He assumes he has not reached Blount, tunes in MAG and sets
the course selector to check his present radial location, (Please note the
setting). The reaction of the needle:

A. confirms that he has not reached Blount,

B. 1indicates that he has just reached Blount.

C. shows that he has just passed Blount.

00

Mag
1114

095°

o

11, A pilot is tracking westbound into am omni station in a UH-1C with a
true airspeed of 100K. The instruments below show that he has crosswinds
from the

A. north, he should turn to a heading_of 290°
B. south, he should turn to a heading of 2500
C. north, he should turn to a heading of 300°

0
D. south, he should turn to a heading of 240

A-b



12. A pilot tracking northbound (360°) into an omni station was blown
off track by a crosswind from the east. He applied a correction and
returned to the track. His new heading which will give the recommended

crab angle should be

TAS over 90 k TAS 90 k or less
A. o10° 015°
B. 015° 010°
c. 350° 3450
D. 345° - 350°

13. Based on the present location of the aircraft, determine the heading

necessary to intercept the 220° padial at an angle of 45° roceeding outbound.
rad? P

A, 265°
Q
B. 175
c. 085°
O
D. 355

14, A pilot has been directed to intercept and track inbound on the 040°
radlal. After determining his present location from the course indicator,

what heading would be turn to in order te Intercept at an angle of 900?




15, A pllot is maintaining an east bound track from station A on v-11
with the heading and course indicator as shown. At the time he tunes

ahead to station B to continue inbound, how should the instruments appear?

Sense Course Selector
Heading _ Indicator (Axrow)
A. — 080 ~ FROM 090
B. 260 FROM 270°
C. 090 TO 270°
D. 080 - TO 090°

16. An aircraft is inﬁound to the Dothan VOR enroute to Grestview VOR
malntaining the alrway track and assigned alﬁitude. He observes that
the sense indicator changes from TO to FROM. This indicates that he:
A, shoﬁl& rotate the cburae selector 1800.

B. has flown over the station,

C. should tune ahead to Crestview.

D. should verify station identification and check the OFF flag.



17. At some airports a radiated test signal ﬁalled VOT is available for
performing operational checks of omni receivers. You can determine
.availability of VOT by counsulting

Aerodrome/Facility Director, IFR and VFR Enroute Supplements, FLIP.
Section II, FLIP.

Section I, FLIP.
All of the above.

g oW

18. An operational check of omni receivers has a permissible error of iﬁo

A. Alrborne and Ground Check Points

B. VOT only.

C. VOT and Dual receiver checks only.

D. VOT, Ground Check Points, and Dual receiver checks,

19. How should the course selector arrow be set and what is the reaction of
the TO-FROM indicator when using VOT?

A. 0° 5 FROM

B. 180 « FROM

C. Published bearing - FROM
D. Published bearing - TO

.20. A published omni Airborne Check shows a bearing of 2100. The recelver
is within permissible error limits 1if the needle will center with the

™
courgse selector set between

o
A. 260™.to 214 only
only
o 0
C. 207 to 213 Shlx\\
o o '
D. 200 to 220 only

NOTE: Detach the performance check, pages A-1 through A-5, and turn it in
to the instructor for grading and critique.



