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VOR Approach Procedures

* VOR approaches divided into two basic categories
— VOR facility located off of airfield
— VOR facility on the airfield

e Setting CDI to final approach course is really important!

— This problem doesn’t exist with ILS, LOC, LDA, SDA, NDB,
and RNAV approaches.

— Use GPS as an aid to situational awareness if so equipped —
final approach course to VOR can be programmed.

— Other gotcha’s:
* VOR receiver not tested for IFR flight

e VLOC vs GPS setting (CDI button - Garmin)
* VLOC vs GPS setting (CDI Knob — IFD440)




VOR Ground Station




Airborne Antennas




NAV Radio
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VOR (VHF Omnidirectional Range) components
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Photograph copyright Alex G, Used and edited by permission



Types of VORs and VOR checks

VOR Navigational System
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VORs must be checked within the past 30 days
to use them under IFR. There are 3 ways to do

this:
a)

b)

VOR Test Facility (VOT): Broadcasts
only the 360° radial. May be used
only on the ground or within
designated airborne areas as the AFD
notes. Tolerance is +/- 4° when OBS is
set to 360 (FROM) or 180 (TO).

VOR checkpoints: Can be ground or
airborne — check AFD to find the
locations. Tolerance is +/- 4° for
ground and +/- 6° for air.

Dual system check: Can be used
anywhere where a VOR can be
received as long as the two units are
independent from each other except
for the antennae. Tolerance is a
maximum difference of 4°.

The pilot must keep a written or electronic log
of VOR or VOT checks performed for the
specific aircraft flown using VOR/LOC/ILS

systems



VOR identification
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morse code identifier (1020 Hz).
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Distance measuring equipment
(DME)

1. Slant range will be very close to horizontal
range if horizontal range is at least 1 NM
for every 1000 ft of altitude above the
station.

Distance and frequency readout
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Distance, groundspeed, and estimated time
enroute to station readout

OFF




DME identification

DME Radio
a) Tune DME receiver to —

appropriate frequency

b) Select appropriate button on — e ——e  PMAGO00B |
. HIGH (e e V) (3 ¢ = -~ |
intercom panel so that you can _ . [ MR Coml® Com2® [, |[Nai® Ne2@ MKRO ADF @
hear transmissions on the — =TS NS eV Yo o ]

) ar o ICS Uome wike =y DME® WX © Mite® SPR®

frequency o - ™ S piemcenmce

OFF/EMG

c) Listen to the Morse code
identifier (1350 Hz). The
identifier is at a slightly higher
pitch than the VOR identifier
and is transmitted at
approximately 30 second
intervals.
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Determining progress using VORSs

Distance Measuring Equipment (BME)

Finding Intersections

* Slep 2: Wakfor VOR 25
needcle 10 confer




Intercepting and tracking radials
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... and then split the difference

again: in this case, 350 is too much,

but 360 too little. Fly heading 355°.

Repeat this bracketing process

until you find a heading that holds
9 the CDI steady.

Choose another gentle
intercept heading . . . |

Again over time, the plane deviates,
either by being blown with the
wind, or drifting because of too
much crab angle.

When the CDI has again centered,

split the difference between your
intercept heading, and original heading:
in this case, fly a new heading of 350°.

Choose a heading that will put the I
plane back on the line, say for
example a 20° intercept:

heading 340°.

In some time, because of
wind, the aircraft goes

2 off course; the CDI shows |
a one-dot deviation. I

On the 360° course TO the station,
you start with a heading of north.

(If you already know which direction
the wind is from, guess a crab angle.)
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VOR Approach Procedures

BEDFORD, MASSACHUSETTS AlL626 (FAA) 14149
VOR/DME LWM Rwy b 5107
125 |‘osas|mie < 128 VOR RWY 23
Chan 72 Apt Elov 132 LAURENCE G. HANSCOM FELD (BED)
ADF Required. Visiolity reduction by helicopters NA. When VGSI inop, Stroighein/

Circling Rwy 23 proc

re NA of night. When locol oltimeter sefting not received

MISSED APFROACH: Climb 1o
1200 then climbing right turn ©

use Boston ollimeter sefting ond increase ol MDA 60 feet; Increase 5-23 Con C

ond D ond Circling Cos C visibility smills ond Circling Cot D visibilly ' mile 2000 direct BEDDS LOM ond hold
ATIS BOSION APP CON HANSCOM TOWER * GND CON CINC DEL UNICOM
1246 1244 279.6 118.5 (C1AF) @ 257.2 121.7 121.85 122,95
J MANCHESTER
WM 2¢ A 1144 MHT =T
‘»"’: i 4’4\1 - | Chon 91 )
s \
/ 70\ ”’r}}‘b
J o)
(50 | 7 N\ /
\ n& /
- >
o 5
L3
/
989
A ~
(¥/1AR)
ZMOT INT
EEV 132 @ _THRe 128
7
23 4aNM
from FAF N\ /
— M — /
[ 4y, 2008
332 8
1200 SEDOS

HOWDI INT |

= 2000
I70A
v, descent angles
X oincident (VGSI Angle
S0/TCH 56)
- ML Rwy 5230
- HRL 1129
CATEGORY A ] 3 ‘ ] 0 REL :ww;smd 23
23 740-1  612(700-1) 740-1% 612(700-1%) FAF 1 MAP 4.4 NM
i 740-1% 7802 |Know | 60 [ 90 [120] 150180
CIRCUNG 740-1 608 (700-1) 408 (700-1%) | 448 (700-2) [MinSed 4.24] 2.56] 2.12] 1.48] 1.28
BEDFORD, MASSACHUSETTS LAURENCE G. HANSCOM FIELD (BED)
Amdt 9 2056912

ATWNTINTW VO

RWY 23

VOR off of airfield

NE-1, 05 MAR 2015 1o 02 APR 2015

PROVIDENCE, RHODE ISLAND AL-333 (FAA) 15008
VORTAC PVD! Rwy Idg 6081
115.6 A;;;::S o2 ° 81 VOR RWY 34
Chon103 AptElev 55 THEODORE FRANCIS GREEN STATE (PVD)
v MALSR MISSED APPROACH: Climb to 2500 vi
Inoperative table does not apply to Cats A and B. Q_: PVD R-321 1o FOSTY NTmon:ho\d by
ATIS PROVIDENCE APP CON # PROVIDENCE TOWER * GND CON CUNC DEL
124.2 123.675 244.875 120.7 (CTAF) @ 257.8 121.9 348.6 126.65 348.6
/\] 148
PROVIDENCE
A7 =
310,
AOO/\ A
A155
347,\30 2™
4
453N 3007 AT5 g
200 . 7203 o
¥ a
A547 2, <
5%"«—25'\'4, — E‘
[2800] 20900 K
P 4
‘o g
8 8!
/ ;1
ELEV 55 [ T0zE 51
126 95A
16 133 A
A A &
‘@
A
6 2500 | o | FOSTY
R321 | A L
-32 VORTAC Remain
within 10 NM
14)'\
2100
7° —
S, 37
CATEGORY A | 8 [ R
660-60 660-1%
REIL Rwy 16 " 594 660/50 609 (700-1) 609 (700-1%) | 609 (700-1%4)
HIRL Rwys 5-23 and 16-34 660-1% 660-2
TOZ/CLRwy 5 0 CIRCLING 660-1 605 (700-1) 508 (7001"‘) 605 (700-2)
PROVIDENCE, RHODE ISLAND THEODORE FRANCIS GREEN STATE (PVD)
Anch 4 150OV10 A1°4INTI26W VOR RWY 34

VOR on airfield
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KPVD VOR RWY 34

PROVIDENCE, RHODE ISLAND AL-333 (FAA) 15008
VOfiss | AP crs [ Ruy o 6081 VOR RWY 34
Chon103 | 327° |AptElev 55 THEODORE FRANCIS GREEN STATE (PVD)
. - MISSED APPROACH: Climb fo 2500 via 1 A t h t h H t h 1 rt
Inoperative table does not apply to Cats A and B. @T PVD R-321 to FOSTY INT and hold ° Ssume a you are approac Ing e alrpo

ATIS PROVIDENCE APP CON * PROVIDENCE TOWER * GND CON CLNC DEL

s | e | e | e | s from the northwest. You ask for the full
approach.

AI]AB

Py i 2. Is there a FAF?

AF
PROVIDENCE

PP

R £, 1048 699 S

P > 827 156PVD 2o m

‘A A A Chon 103 3

. How is the final approach point defined?

I W e 4. How do you determine how far outbound to
Ve 347 3022«;;’\' AN H H
- A"é},‘\ fly on the PVD 147 radial before starting the
200 . 7203 o
i nso =, procedure turn?
o v 21 5. How do you know where the MAP is?
ELEV 55 TDZE 51 %!
116p 1/3\3 A% %Afe

S 1
, 2100
\, 37
10 2 i /
PVD VORTAC —
s A
CATEGORY _| A | B | C | )
0| 660-60 660-1
REIL Rwy 16 ¥4 660/50 609(700-) | 4551700 1) | 609 (700-1%4)
HIRL Rwys 5-23 ond 16-34 @ | | 76601% | 6602
TDZ/CLRwy 5 @ CIRCUNG 660-1 605(700-1) 605(700-1%) | 605 (700-2)
PROVIDENCE, RHODE ISLAND THEODORE FRANCIS GREEN STATE (PVD)

Amdt 4E 18NOV10

A1°AINTI26W VOR RWY 34 15



VOR/DME approach procedures

BOSTON, MASSACHUSETTS AL-58 (FAA)

VOR/DME BOS| ,pp cgs |Rwy Idg 9202
T

14261

VOR/DME RWY 15R

The “DME” in approach title means DME
is “required” (not just convenient)

a. Approved substitutes for a DME?

b. What are the caveats/restrictions?
DME (or approved substitute) is only
way to identify stepdown fixes and MAP
Some VOR approaches that do not
require DME offer lower minimums if
you are equipped with a DME or
substitute. . .

112.7 440 17 )
Chon 74 1 AptElev 20 GENERAL EDWARD LAWRENCE LOGAN INTL (BOS)
For inoperative MALSR, increase S-15R Cat A visibilfy fo RVR
V50 i MALSR | MiSSED APPROACH: Climb o 3000 via BOS
AN Cat C and D Circling NA west of Rwys 41-15R AT R-154 1o CELTS INT/BOS 11.7 DME and hold.
Circling to Rwy 14 NA 3
i “'5‘1 35.0 BOSTON APP CON BOSTON TOWER GND CON CINC DEL 1 .
DEP 127.875 120.6 263.1 128.8 257.8 121.9 121.65 257.8
N (IAF)
£ KENEE
Q 4000 <. BOS[15)
35— 107 — g5
7 (357
. /a0 MER_
775 ¥ A BOS 105
2 / \ 5. ZEPL
2 L
_GARDNER __ %% 805 [8)
106 GDM =7 o)
Chan 43 9 N Tpp 537 IORR
L 5% 805 [ 5)
& . 2
38) 3017 A234x L]
S16AN 23N Al61E
4
333N 317Nl40
383INTR A796 217 w0
363+ A A Aod™, Q 3
CrRPO” 216/, x .
A1449 8OS [1.5) N\ <
8
-}
w
£, )
A990 % ©
S
CEWTS \ "7, B
BOS[17) X "} ©
0S 2 ) ; -
(3#“" <5 A, QS) \{)Vo”m': W
< - 4
‘ EEV 20 TDZE 17
/25, [2000] \ .m L
My ® | 144° 3.5NM
[2500] 4 from FAF
X &
o7 ) \65
S A
(o
T VGSl and descent angles nof coincident | 3000 CELTS
\4 ! 71
pONEE Jovgr_ (VOSI Angle 3.00/1CH71) L
80S [10.
| 109 zgpn
4000 ot [BosR-154 |
44 JIDER
1 2 BOS VOR/DME
Procedure | 3000 S5 B2 aweo
TumNA | 2300 i BOS[1.5)|
| 1400 353\'—"
| | |TcHe0 |
A s N TN 1.3 WM ZZR
CATEOORY A 8 7"80L s 788 5| TOZ/CLRwys 48, 158 and 331
= 4 REIL Rwys 4L, 27, ond 32
S1SR | 780/40 763(800-%) | 743(g00-1%) | 763(800-2) | ML Ry 15033
crcune | 9601 | 1060-1% | 78024 | 780-2% |HRLRwys dL22R, 4R:22L
940 (1000-1%) | 1040 (1100-1%) | 760 (800-2%) | 760 (800-21%) | 14-32, 15R-33L, and 9-27

BOSTON, MASSACHUSETTS

Amdt 2D 29MAY14 42°22'N-71°00'W

GENERAL EDWARD LAWRENCE LOGAN INTL (BOS)

VOR/DME RWY 15R

16
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VOR/DME Approach Procedures

DECATUR, ALABAMA AL719 (FAA)
VOR/DME DCU |Rwy ldg 6107
1128 [\ S5 508 VOR RWY 36
Chon 75 Apt Elev 592 DECATUR/ PRYOR FIELD RGNL (DCU)
v MISSED APPROACH: Climb to 1700 then climbing
ANA left turn to 2600 direct DCU VOR/DME and hold.
ASOS [ HUNTSVILLE APP CON % UNICOM
118.375 118.05 239.0 123.075 (CTAF) @
A194s
}3\82 IAF
H DECATUR
1128 DCU =i
§ A Chan 75
> ’ ]
833 —\
g\ ) UL i
poc| lf L4 | 1 \ ~ )
‘ ) &,
12.3) . L J
& J oy
e
]
pOU 25y,
Z WHEELER NATIONAL
/ 3700] \ WILDLIFE REFUGE
/ [37%0]
f g | &
\ a
\ / ELEV 592 | TozE 588
N\ 2
2 o 8l
oR/omE 1700 | 2600 | DCU
Vi
Remain
within 10 NM I \ Q
A99 ;
2500 o P
£V 2.3) 3.23°~ .
0y, 23 32> ‘ 8
1340, L™ 5
F—23w—% 4
CATEGORY A [ [ D D
536 1340-1 1340-1% 1340-2'4 1340-2% ° ]
752(800-1) | 752 752 (800-2%) | 752 (800-2'%)
1340-1 40-1% 1340-2 4 1340-2Y, 36
CRCUNG | g00-1) (748 (800-1%) | 73 (800-2%) | 748 (800-2 %) 019° 10 N
MINIMUM DCU VOR/DME
[ 538 [ 10001 412(® 100017 412 (500-1%) 0
1060-1% 1160-2 | HIRLRwy 18-36
CIRCLING ‘ 1060-1 468 (500-1) 468 (500-1%) | 568 (600-2) | REW Rwys 18 ond 360
DECATUR, ALABAMA DECATUR/ PRYOR FIELD RGNL (DCU)
Amdt5 11125

34°39'N-86°57'W

VOR RWY 36

SE-4, 05 MAR 2015 to 02 APR 2015

Some VOR approaches that do not require
DME offer lower minimums if you are

equipped with DME or substitute. . .

17
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NDB Approaches - still in use

SPARREVOHN, ALASKA

NDBCRN | APCH CRS TRF";’gE'dQ 4200
° 1365
281 354° | ArptElev 1565

AL-2332 [USAF]

14205

NDB RWY 34

SPARREVOHN LRRS ~ (PASV)

Night operations not authorized.

MISSED APPROACH: Climb to 4200, then climbing
right turn to 5500 direct CRN and hold. Centinue climb
and hold to 5500.

airport.

Max holding ¥
alt 8000 u

-]

~t
7S]
™

ANCHORAGE CENTER KENAI RCO SPARREVOHN RADIO AWOS-3
134.3 351.8 122.5 126.2 (CTAF)
CAU'IHON:dey 5|urrouaned by mountains. MILITARY CERTIF'ED
R f 3234’ tain.
A:;rsgghefroorz goo?-t?y?hnd Rw?%jnour:i;. AIRCREWS OR AUTHORIZED
CONTRACT AIRCRAFT ONLY
CAUT[?E? }erroin 1569’ MSL, 2657 from thld,
1156" left of course.
NOT FOR CIVIL USE
Successhul go-around improbable
if initiated past the MAP.
Uncontrolled Airspace
below 700" AGL within
3 NM of Sparrevohn .3799

CAIRN MOUNTAIN

281 CRN =3

3436

2598

AK, 14 SEP 2017 to 12 OCT 2017

As NDBs are
decommissioned,
their use during
instrument approach
procedures is
becoming more and
more uncommon.

However, states like

Alaska still have a lot
of them.

18
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NDB Approach Procedures

BEDFORD, MASSACHUSETTS Al=626 (FAA) 14149
P Rwy ldg 7011
Nos Skn  APe GRS Ropidg %S NDB RWY 29
251 297° |ApiElev 182 LAURENCE G. HANSCOM FIELD (BED)
w»m locel cltimeter setting not received, use Boston oltimeter setting and
v
A incroase oll MDA 60 feet; increase $-29 Cot C and D visibility Y% mile MALSR | MISSED APPROACH
NA  increase Circling Cat € visibility 72 mile and Cat D visibility % mile 2 | Climb to 2000 direct
For inop MALSR, increase 5-23 Cat D wuhhyln‘ 4. For inop MALSR & T | 8EDDS LOM and hold
when using Boston alfimeter setting, increase 5-23 Cot D visibility to 2
ATIS BOSTON APP CON HANSCOM TOWER* GND CON CINC DEL UNICOM
124.6 1244 279.6 118,5 (CTAF) ( 257.2 121.7 121,85 122.95
ALTERNATE MISSED
APCH FIX
SHAKER HILL =7 18°m.
SKR =i Mgi
25 e
R=4102
Y
& % 349
-— uétDM 2970, 47N
(’c A —— Az 325 333 AS570
L e /
B g S N
— REVER |
heDbS -.,437°A TN 37 291" Eves -
—aas 74N 443 l
332 BE T | A452 /
Aé61 S GDM
S mm
1462 A736 /
/
| "V &
posTon /j SKR 25
127 BOS 57+ RS i
A1449 Chan 74 / T
EEY 132 [@[ 1HRe 123 — / ‘&\
'm 7)
\ /
© /
%
2000 BE VGSI| and descent angles not coincident
7 | IVGS| Angle 3.00/TCH 52). REVER
<3 ]
& SKR |
ND& )
3
Y 7° — |
29 1700
s e~ 3310
TCR 52
MIRL Rwy 5-23 0 — o e
HIRL Rwy 11-29 @ CATEGORY Iy [ 1 C [ D
REIL Rwys 5 and 23
TAE 1o VAP 2310 529 780-% 657 (700-%) 780-1% 457 (700-1%)
Knots | 60 [ 90 [120 150180 [ T 780-17% 780-2
[MinSed] 4:18] 2:52] 2.09] 1:43] 1:26] CRCUNG 780-1 648 (700-1) 648 (700-1%) | 648 (700-2)
BEDFORD, MASSACHUSETTS LAURENCE G. HANSCOM FIELD (BED)
Amdt 8 20SEP12 42928 N-71517'W NDB RWY 29

NE-1, 05 MAR 2015 to 02 APR 2015

Any approved substitutes for ADF in this case?
Why leave the volume turned up on ADF
receiver during entire approach?
a. CDIl vs. ADF needle. . .what does the CDI
have that ADF display lacks?
Why is it very important that the Hl be set
correctly, perhaps more so than on VOR
approaches?
a. Remember that the goal is to track
inbound or outbound from an NDB on a
particular course, not home on it.

Course index

Approximately 2 degrees
in the VOR mode




ADF navigation - components

ADF Antenna

Photograph copyright Alex G, Used and edited by permission
>  J P 3
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TIMER
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Automatic Direction Finder (ADF)
Concepts

-

Magnetic North

o
Stat S4
tation o5

Figure 14-32. ADF terms.

Needle indication is a function of aircraft heading
(unlike VOR)

. Thunderstorms and other electrical phenomena can

interfere with NDB reception (unlike VOR)

MB =MH + RB

Some ADF indicators have fixed cards and others
have movable cards. If the movable card is set to
the current magnetic heading, then magnetic
bearing to the station can be read directly from the
display.

. There is no “off” flag on the face of the ADF display

(unlike VOR).



NDB identification

a) Tune NDB receiver to PN v O
appropriate frequency and e oGk ae@ -
turn up volume. - ' —
mn : ) — e MAS0006
. ~ fow e -~ |Nevi® Na2©® M™ O ADF©
b) Select appropriate button on —~ -
P | ip— oy ey E -
intercom panel so that you can _ < ai e ICS | Comi® DMEO AX© Mite® Srr @
hear transmissions onthe = =

PUSH x M ENGINEERING®
OFF/EMG T OORPORATED

frequency

c) Listen to the Morse code
identifier. Note that thereis
no “flag” on the indicator to
visually alert the pilot of a
failure.




Tracking an NDB

NDB Navigation Techniques

* Tracking:

— Establishing a wind correction angle that negates the
drift caused by the crosswind

— Principle: WHEN THE ANGLE OF DEFLECTION =
THE ANGLE OF INTERCEPTION YOU’RE ON
COURSE

— Or: when the angle formed by the aircraft heading and
the desired course is the same as the angle between
either the 0 or 180 mark on the indicator and the
pointer, the aircraft is on course.

A O A S LY O Y

-
el
>
>
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-
-
-
-
-
-
-
-
-
-
-
-
-
-
S
-
-
54
-
-

Select a heading that you think will give you the desired course.

If the ADF needing remains stationary, then you are tracking a course directly to or from the station.

If the needle moves left or right, then turn toward the needle double the amount of the relative bearing.

Hold the new heading until the relative bearing equals the course correction.

Turn back toward the station and establish a wind correction angle that gives a constant relative bearing to the
station.

Station passage occurs when needle points to a wingtip or rotates near the 180 relative bearing position.




Radar vectors to the approach

When in a radar environment (usual in non-mountainous
areas), you rarely have to fly a “full” approach

ATC radar vectors onto the final approach course

— |If vectored, course reversal is not expected nor authorized

— Vectors to final is more convenient and expedient than flying
the full procedure

So, when might you have to fly the full procedure?

— Equipment failures (approach radar, or perhaps your
transponder)

— Geographic limitations — inadequate radar coverage for that
area due to distance from the radar facility and/or nearby
mountainous terrain

* More relevant in places other than eastern Massachusetts
— For training purposes



Heading
séact

Dual
ghdesices

peinkers -

Symbali

ancras

Coxse
guviahian
Bar 1CDI

Course
select knod

Horizontal Situation Indicator

NAY marning Lubber line Compass warning

Y o flag
Lourse
e ect
pointer
TO'FRON
dicator

Gldesiope
devipbion
wole

Heasding
eeect knob

Loures
devintion scake

HSI can not “reverse sense” except
when tuned to a localizer

Selected course and how it’s
oriented to the airplane is graphically
obvious — it’s no longer necessary to
“mentally rotate” the airplane to a
heading that agrees with the
selected course to get the “sensing”
correct.

Functions of heading indicator and
conventional VOR indicator are
combined into one display

Each dot represents a 2-degree
angular displacement from the radial
— for localizers, each dot is one half
of a degree of displacement.

Actual displacement from radial is
approximately 200 feet per NM
range from VOR per dot of CDI
deflection




Radio Magnetic Indicator (RMI)

Magnetic 1. Combines functions of heading indicator and bearing

Compass information from two navigational sources.

2. Magnetic heading is obtained from a magnetic flux detector
- it does not have to be set to the magnetic compass
manually (unlike the HSI).

3. Toggle switches can select which navigation source to use.

l\\‘\‘)\

VOR a VOR




Time and distance to station

| Deegreegof

Fl -_" I|

WY Bearing . i Timite VOR IF
h'“f:-h,“‘”f Change ¢ ; aircraftwere
4 ! toturmtoYOR

", III aned fly o i

-

-

60 x minutes flown belween

‘ bearing change
Time to station =

Degrees between beanngs

TAS x minutes flown

Distance to station =
Degrees between bearings



Isosceles triangle method

Turn away from the course 10 degrees (or any known angle).
Twist course selector on HSI or VOR the same amount in the opposite direction.

Note the time it takes for the CDI to center on the new course.
Time to station is the same time as it took for the CDI to center.

PWNPE




Youtube videos

* VOR approaches

— https://www.youtube.com/watch?v=nbWbMVrVrUs
— https://www.youtube.com/watch?v=c5WSGh3gztM

 NDB approaches

— https://www.youtube.com/watch?v=vv58A5rIZGA
— https://www.youtube.com/watch?v=f41aBdTYj9l



https://www.youtube.com/watch?v=c5WSGh3qztM
https://www.youtube.com/watch?v=vv58A5rIZGA
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