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1.1ICAQ, FAR, &3 1M
(Composition of ICAO, FAR, Air Law)

1.1.1 2A|21Z5E8 7[R (International Civil
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AW 7Fe}3 7] E(International Civil Aviation
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United Nations System
ILO
FAO
UESO
WHO
IBRD
DA
IFC
MIGA
ICSID
IMF
ICAO
IMO
[TU
UPU
WMO
WIPO
IFAD
UNIDO
UNWTO

Special
Agencies

Economic and
Social Council

1.1.2 ICAO #M(ICAO Component)

ICAOE &7 f-2luets xgste] 19170 vt
7} Al2k=t(Contracting State) 22 low, =4
g (United Nations)®] 59 7]3H(Specialized
Agency) 2.8 F/dEo] Qleh o2 1 4 24
olct,

(1) 23](The Assembly) : 3@ulc} 7| H &= 211
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(2) ©]AF2](The Council) : 39 ¥71¢] F3|ofA
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712 sto] o|xt8lolA] ATt ICAOY] HZ )
Aoz, 2oke] F4A (Annex) 2 $IX3He},
o oftrAt 24| FHOZA U FHTH
2 sof glou} Pegomt

opo] A3 Ao Ry

(Annex)= 158 19714] glom oh&at et

B2 M(Annex) 1 :
B2 M(Annex) 2 :

2M(Annex) 3 :
A

_Ell_
B2 M(Annex) 4 :

B2 M(Annex) 5 :

B2 M(Annex) 6 :

B2 M(Annex) 7 :

B2 (Annex) 8 :

=
B2 (Annex) 10
B2 M(Annex) 11

B2 M(Annex) 12

2M(Annex) 9 :
A

FEEAAFe] H3
(Personnel Licensing)

33 W= F2](Rules of The
ir)

3}

=

714+ Meteorology)
A &=

okl of

&}
(Aeronautical Charts)
SA| sAlol ARE-E= el
(Units of Measurement to
be Used in Air and Ground
Operations)
7 &%
(Operation of Aircraft)
P71 24 94 55 F T
(Aircraft Nationality and
Registration Marks)
7] A3
(Airworthiness of Aircraft)
2913 7+A8H(Facilitation)
. 3 F-EAl(Aeronautical
Telecommunications)
DT A
(Air Traffic Services)

-
DAY S

dx
oA
HE
o5 Aesto] 7 A

A 8513 gk, FdA]

(Search and Rescue)
BE&M(Annex) 13 : &57] AFaL 2AHAircraft
Accident and Incident
Investigation)
H] 32} (Aerodromes)

B2 M(Annex) 14 :
L 32 A H A5 (Aeronautical

=

2 AM(Annex) 15 :
Information Services)

B2 M(Annex) 16 : 74X 3 (Environmental

Protection)

. 3 H QH(Security)

L& 42(The Safe

Transport of Dangerous

Goods by Air)

kA e

M(Annex) 17
M(Annex) 18 :

H2M(Annex) 19 :
(Safety Management)

#(Standards) ¥ HiL AFgH(Recommended
Practices) ofgje} gro] o]z} Qlovt &5 &
& 9 U3 AFHStandards and Recommended

Practices, ©|3} ‘SARPs'©|&} gtth o & As}har Qlct,

(1) ¥Z(Standards)
AT FAIa= Hl8l Alekaro] w2l whet A

2 Ao 2ok A38R(FA BE U HAZRE
glofeh)ell eAste] o AF=2 o Wi ©l
A}a]o] B }ojof Bt}

(2) HaL AF8HRecommended Practices)
PRt gAIR TS Aol Alet=ro] Al wet &g
Aoz o1 vehs 413 Axjolck, AofRe] A3y
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oA A% 7]%&(Standards) ¥ HiL A}
(Recommended Practices)2 H<:A4](Annex)2] A
A HRo|tt, E3F 7|E 9 Hal ARF BAE FAJst

= 7]ek Ao ool 2e Aol Qlrt,

(3) -=(Appendices)
HE g H7le 252 24 7]%(Standards) 2 #
A& Recommended Practices)¥} 553 282

203 ek,

K

(4) A 9] (Definitions)

AgahA gt 71 Fol BelelA] He §oI5 3

ofgtey, Rdotet olek (L AR Wb A 71

(5) =¥ (Table and Figures)
7]&(Standards) % H3 AFHRecommended

Practices)¥} 553 22 2F31 Qltt,

Annex 19 Safety Management(13.11)

ICAO
— Annex(19) - SARPs
— Doc(283) - PANS, SUPP
— Circular, etc(118)

EASA JAA)  Korea —
Y SEaen
(527) (E3E=A) *"W“tH

('17.3.30 Al&t)

Etc: CAA, JCAB,
CASA

China — CAAC
(FE=uEs)

*PANS - OPS : Procedures for Air Navigation Service - Flight Procedure
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A ———

International Standards and Recommended Practices
— (SARPS)

Annex 3
Meteorological Service for International Air Navigation

Standards have been printed in light face roman
Recommended Practices have been printed in light
face italics, the status being indicated by the prefix
Recommendation;

Standards the operative verb “shall” is used, and for
Recommended Practices the operative verb “should” is
used.

Example : 3.1.5.7.3.1 The total period referred to
under 3.1.5.7.3 shall not exceed under any
circumstance:

6 second for Category | — ILS glide path;

2 second for Category Iland Il — ILS glide paths.

3.1.5.7.3.2 Recommendation. — Where practicable,

the total period specified under 3.1.5.7.3.1 above for

Categories lland lll— ILS glide paths should not

exceed 1 second.

-RAC: - Rule of Air Traffic Control

[23 1-2] ICAORL =71 &3712 2&

1.1.4 ICAO B M(ANNEX) 0|2]2| AZ#(Documents)
AT FEAR Qe
©]o] thE A2 o|Ak2]9] el7bstof g
of] JAIGE MO 2= ks Au|A A2} (Procedures
for Air Navigation Services, ©]3} ‘PANSo|&} 3+
) 9 B3 A3 (Supplementary Procedures, ©]3}
‘SUPPS™©]e} gith) 7} deg=o] i}, 7]ef AR

o] Hgto e Wl El= A2 oot gt

4 (Annex)

3 2|g A

(1) 74 w39 (Technical Manuals)

SARPY PANSEZ 3§14 Ex A&7 93t 7}
ol B HHZ AFheh Y3 Fof FEA(
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1.1.7 0|2 HH(US Code) X Sitt FHE
(Code of Federal Regulation, CFR)

[E 1-3] US Code, CFR

U.S Code Code of Federal Regulation
1. General Provisions 1. General Provisions
2. The Congress 2. (Reserved)
3. The President 3. The President
4. Flag, SE 4. Accounts
5. Government Organization and Employees 5. Administrative & Personnel
6. Surety Bonds 6. (Reserved)
7. Agriculture 7. Agriculture
8. Aliens and Nationality 8. Aliens & Nationality
9. Arbitration 9. Animals and Animal Products
10. Armed Forces 10. Energy
1. Bankruptcy 11. Federal Elections
12. Banks and Banking 12. Banks and Banking
13. Census 13. Business Credit and Assistance
14. Coast Guard 14. Aeronautics and Space
15, Commerce and Trade 15, Commerce and Foreign Trade
16. Conservation 16. Commercial Practices
17. Copy Rights 17. Commodity & Securities Exchanges
18. Crimes and Criminal Procedures 18. Conservation of Power & Water Resources
19. Customs Duties 19. Customs Duties
20. Education 20. Employee's Bengfits
40. Public Bldgs, Property & Works 40. Protection of Environment
41, Public Contracts A1, Public Contracts & Property Mgmt,
42. The Public Health & Welfare 42, Public Health
43, Public Lands 43. Public Lands, Interior
44, Public Printing & Documents 44. Emergency Management & Assistance
45, Railroads 45, Public Welfare
46. Shipping 46, Shipping
47. Telegrphs, Teleph & Radiotel. 47. Telecommunications
48. Territories and Insular Poss. 48, Federal Acquisitions Regulations Sys.
49, Transportation 49, Transportation
50. War and National Defense 50. Wildlife and Fisheries




1.1.8 14 CFR (= FAR : Federal Aviation
Regulations) — Aeronautics and Space

— Federal Aviation Regulations (FAR or
FARs),
Federal Aviation Administration,
Department of Transportation 14 CFR Parts
1-199
Air Carrier Regulations, 14 CFR Parts 200 —
399
Commercial Space Transportation 14 CFR
Parts 400 — 1199
National Aeronautics and Space
Administration 14 CFR Part 1200 — 1299
Air Transportation System Stabilization 14

CFR Part 1300 — 1399 (~ FAR 1310)

—Federal Aviation Administration
Publications
Selected Orders (1,151)
Order 0000.5, Washington Headquarters
Directives Checklist.
Note: Order 0000.5 revises 0000,47,.
The FAA elected not to continue the letter
sequence to 0000,4AA,

- Ed.
Order 2150,3A, Compliance and
Enforcement Program,
Order 7110.10N, Flight Services,
Order 7110.65, Air Traffic Control (ATC).

A7 |8y
A ———

(HELFH s A

(= ICAO Doc 4444 Air Traffic Management
(PANS—-RAC)

Order 7130,3A, Holding Pattern Criteria,
Order 7210.3R, Facility Operation and
Administration,

Order 8200,1A, United States Standard
Flight Inspection Manual.,

Order 8260.3B, United States Standard for
Terminal Instrument Procedures (TERPS)
(= ICAO Doc 8168 Vol II Construction of
Visual and Instrument Flight Procedures)
Order 8300,10, Airworthiness Inspector
Handbook (HBAW).

Order 8400.10, Air Transportation
Operations Inspector Handbook (HBAT).
Order 8700.1, General Aviation Operations
Inspector Handbook (HBGA).

Order 8710.3C, Pilot Examiner Handbook,

— Additional Popular FAA Publications
Accident Prevention Program Publications,
AIM, Aeronautical Information Manual
(Formerly Airman Information Manual).

( = ICAO Doc 8168 Vol I Flight Procedures )
Airworthiness Directives (ADs or AD), 1941
to Present, Large and Small Aircraft,
Engines, Props, and Appliances, (12,233)
— Federal Register (FR ) (12,524 )

— Advisory Circulars (404,810) and

1-9



Handbooks (380)

Advisory Circular Collections

120 Series ACs, Air Carrier and Commercial
Operators and Helicopters:
ACs 120— xx — 139—xx.

AC 120—-42 ETOPS

AC 120-57A SMGCS—A|4ols
3l2:gdo] Bk 3,

SAAZEA

ol 485 7 43} 9 A7) A%
Sglel] Tto] BARIY, TRAAY, FEok
3} ol Zhze] W AR % ARFHAA B

WA Abe RS Aol Hi 2% Iy
WFHA HAE 483t ‘4'
A Aol kA ofygh A
(Federal Aviation Administration, ©|8FFAA’]
g} ghtho] et -y uE Al 4 (FAA Order
7110,65) F= ICAO7} Wragst 3h2 2 9 &3u
= AX(Air Traffic Management, Doc 4444)5
Age 4= Qlok AlZIREY dap 7 7152 ICAO
dhal &F57] 3 Aircraft Operation, Doc8168)
L3ttt ok, XA Ao Eolu 24

rEI
H

O

(e} R |
At So& Aap o] B7Hss 9ol FAA
7} &8st 22 A7) A2} (Terminal Instrument

HJ
=
o
Q
D
(o
o
=
D

8
i
>
oo
i
4>
%0,
i)

[E 1-4] 3F20I M2 ICAO, FAR X&

KOREA, REPUBLIC RULES AND PROCEDURES

GENERAL

In general the air traffic rules and procedures in force and
the organization of air traffic services are in conformity with
International Standards, Recommended Practices(|CAO
ANNEX (SARPS)) and Procedures(ICAO DOC (PANS). The
air Traffic rules and procedures of the United States(FAA
Order 710,65 (ATC) are also respected,

Procedure Limitation and Options

Instrument approach procedures are based on the
guidance contained in PANS—-OPS, Doc. 8168, \ol. Il
and/or United States Standards for Terminal Instrument
Approach Procedures(TERPS) for civil procedure, Military
and joint civil / military instrument approach procedures are
based primarily on the United States TERPS,

1.2 H|& &tZA(Flight Environment) —
235 2%(Airport Operations)

1.2.1.1 3 S3HApproach Light System : ALS)
) A7NAE 53 A 255 flste] Al7|H]E

omEE AAHY WACE A o
AR 7122 ol Hirt, 5% BFE
2 9fat 5o A4Y £§ AN P2 o8
27 2404 BAsL et

|

(2) A5 ANAHIALS)S FdA7] &322l 4
©. 9 400~3,0005E 9] Az, 11 ]xg
A7l FFEE 1,400~1,5000 EZ 25
T2 oA AlFsto] HE Ao o

LY < 1)



A7 |8y
A ——

ot of" AJARR2 AR} A (Sequenced H(Bar)E 2, 471 = 12709 GOl £ 9l
Flashing Light)}& 7Fo] Ax|gt A= glojA], + AH(Bar)& A= et od 3
ZFAEE o] Bilo] w2 & (1x0] 2%) G, 275, U5 Al 7S] BarZ
2 G5 Fsto] F2ol= A 2ol "t A=} 9l VASI AlE 7H51 9t o=
2F40] 72 F77t EESEE 3 Ao
1.2.1.2 A4z A A5 2, MR AL & ARE ARl =0
(Visual Glide Slope Indicators) o] AL 671 T= 16709 o2 A= o
1) A4zt A A5 (Visual Approach Slope Atk 2~47] E= 6709] T3 du2 A H
Indicator, VASI) o] Ql= VASI A|He HHAoz gz 3
Sollek Az =fo] 9lar, 127) B 1674 52
D) 219zt A A5 (Visual Approach Slope 2 FAEY Qs VASI AL g2 &
Indicator, ©|3} ‘VASTo]2} 3hthe 2EAL of Ax|=lo] qlrt.
7t SRR HT AYske e Al 9
gt ZottE Algstes wdE 53 Aol 3) Two Bar VASI Al B 3=2 Shy7l gt
o}, o] 52 Flo| 3~butdo| e & 4= Nl Az &5 A2E Alwsl] <=t Three
UL, of7telE 200t Ei= 1 oAl A & Bar VASI A2 &= 719] A2 &3 HZE A
> Qlth. VASIE o] &sto] A7 &3 ARE 8l &0}, s S B 3w g
B8 o, g2 Fof ARAY] e 10 oA QL s} EF ARE AT F= o,
9] 9 G2 FoRHE 4uty #9] Yo S} $HGo] sl = AR 25 A
= AolE obd =S HAS| Fot VASI = 25 1/4% o A $5oA it o] 4
£ o83 o, 7|7t EFE AIZHH o7 B8y AR SE 252 dd 53 1%
Al =7] Hell FskE AEiAE ¢ | £ AlFsb] flste] 2F4 0] 22 w7l 9
k. A<l W AR SR GFa 5 AT o] g5t S o Aok, HAAQl &
ofste] o] ol zIct T AR 3wolAnt ojH FE2 ol & ok
A 1wg A BAE| 7] $iate] Zho] I
2) VASI A4S AW G (Near Bar), 575 f 4.5%7H4] Eobd =k Qlrh, 1T 57
(Middle Bar), &5 (Far Bar)olgtal &g £ ZF3 = 2FARE 3.5% oA VASI -
£ 9 meFe] Au| &of 2, 4, 6, 127 ® 288 o, 4 25 9 gAY S
£ 16719 o2 A= ] Qlrh. tiREe] 7] oo E2Jatedof gttt

VASI AJHE HuEt FuEel Ao

o 2Fe Au|(Bar)= =] oz, 1 A 4) VASI9| 7]

e
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o
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Y
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SSALR
ALSF-2 ALSE-] MALSR
‘ pree T ::;::
e e
- A
& Flashing i & Flushing Bk 4 Flashing
Light g Light prrg Lighh e
+ Steady e Steady s «  Steady
Burning & Huming " Buming
White Ta White e White
I_Lght --:- [-iEhL --;-— Lig]u" ---‘--
« Steady ke «  Steady e - Steady o
Buming = 7 Buming s Buming
Red it Red ot Red .
Light b Light A Light .
'y & A
B sthe A
" i .
REII MALSF ODALS
4 Flashing
Light iaa Chmnidirectional o
Flashing Light
LANDING Steady o
APPROACH Burning
e —— White
Ligh (o]
I | « Steady
| | Buming =~ seessees reee s o
Red
15° 1o° = 152 :
107 15 Light wngee o
.
[ 1-3] Precision & Nonprecision Configurations
=] =L 1 = 1 o - L = = = B =] - __'X_ 1
SR Zlolth, 215 Mull S YAk Tol, HT AU VASIE BEHE 2EAE
1=} [ == =l-d [e) [ = =1 O =]
H, AR AL WA o] SR AL A ofefe} 2 Ho| 2GS WS B Aol
HHd = o
ARZoleh, I Fo] IFA widEof 7] wf



5) 2—BAR VASI(4 Light Unit)

A7 |8y
A ———

Far Bar
I . I . =
M - red
Near Bar 1:] :
= White
. . I I 1]
Below Glide Path On Glide Path Above Glide Path
[22! 1-4] 2-Bar VASI
6) 3—BAR VASI(6 Light Unit)
Far Bar
I . Il . i o
Middle Bar
I . Il . 1] I -
Near Bar
] 1 I -
Below Both On Lower On Upper Above Both
Ghide Paths Glide Path Glide Path Glide Paths
[ 1-5] 3-Bar VASI
7) Other VASI Configurations
|| I I . Il . I . I .
I I . I N .
— o - I - I | 003
2 Bar 2 Bar 3 Bar
2 Light Units 12 Light Units 16 Light Units
On Glide Path On Glide Path on Lower Glide Path

[ 1-6] VASI Variations



(hors e (32 acpoed piendiog (28 Degrees (e T
o 1.5 Dexgress) 2.5 Dugress)
® Red
[322! 1-7] Precision Approach Path Indicator (PAPI)
8]
[222! 1-8] Tri—Color Visual Approach Slope Indicator
(2) B L A& A A7](Precision Approach Z AAE AM(Red), =2 &5 B2 A=
Path Indicator, PAPI) SER (Amber), L2]al AN S AE R4
1) 7@‘?:_‘ @% A& A7) VASIZE FARE 7 + 54 (Green)olt}, ol FEjo] A=
= MY = dER A 23] weh o= of 1/2~1mhd, /Y
HH%, *éilﬂoi ATk o] A= Fhol= of o= SUFAZIA] AN 7hs Rt S 7T
SUFAZIA|, oRtoll= 200t L7EA| O] A Al ESE FE7N7F Aol Ao R sk uf,

7 92 MY, ANE AAE BE Y

N
ofN

A= A|A717h S Ao v

—lN

2 5] MAEo] 91, B2t A [1 o of g A B 4 gl
% 1-Tol A 2He1a 5 ek,

(4) AEA] Z|A])7](Pulsating Systems)

=
(3) A4 ZJA]7] (Tri—color Systems) 1) AEA VASIE 2& dAd 529 %
D) A VASIE 2E AAE &5z HF 4 AT FYom, oM Az Q) F=E F
= Aoz AP A7 ZIQ) HRE FAL Aok @ 7Re] 53F AR A Slth
st & 7He) St dErh W g8 A 7t Azl Slrke AL Yehle A A




A7 |8y
A ———

PULSATING WHITE

STEADY WHITE

STEADY RED

PULSATING RED

(212! 1-9] Pulsating Visual Approach Slope Indicator

Above Glide Path

On Glide Path Below Glide Path

[Z12! 1-10] Alignment of Elements

oH
N
H
rr
B
o
o
=
)
=
5
N
N
el
olr
|o
fru

olgd i Al FoE adit,

(5) B E A A A A (Alignment of Elements
Systems)

WG A AA A= 7L 2R dRE g3kl A

T e X L LR

FHow FAEE A7F Aol ot & 4

£8 212 ulde] Fi A gtk $3 A

B7F d™o] H=E 715 AAAAK Ak A

5t AR AA= [O29 1-10]2 2}



1.2.1.3, &F=2 gt AHE (Runway End
Identifier Lights, REIL)

g 2 Tk Al¥EE(Runway End Identifier

Light, ©]s} ‘REIL'o|2} gtth 21¢) Wake] 54

F2 HZ £ (Approach End)S A1&3], 1

5}
=
51 A5 AT 4 YES o] Slste] B H3
A

o

%

fu

of AA|E]of Qlct, o] AJHL gt o] FA| HEs
o= FAE] Q=T o] & A AU AYE F
dlo] R A|tH(Threshold)e] 9FZof sha 3]
o

(2) 79 AW 2o} WA he BFE A
_1

(3) Aol L )] B2 A

1.2.1.4 8525 A]d(Runway Edge Light
Systems)

2HE o u LAY RohA, B

N

)

T o my b lo nl
S ol ]
lgm
OY
5
4
=
=2
L2
ﬁxg
ot
o
Ommﬂ
N
i
olrl

e
ofx
ol
I a1
rr
:
f
ot
=
=
!

oid
HT
] ol
i
H
ojr
=
=
=
rlo
ot
N
N
1o
o
H
fu
A=
&N

2) gFa5e WGl a8y A7) o] - A5
SR A, 2AF A Y AYE A F

7] 9I5to] 2% 2,0000E 7] - S5z

) ZF=9 F

o1F FF/E Slote] B WEre HA
8 F& A Sah QIBFE WSS Pt

5 %2 Y25 (In-Runway Lighting)
25 AAd & 2 g2 SAATE AHo] Y&
252 A 8 7] flote] AE A SR
A=o] ot FEE 2752 T8 EFER
H fFEEE B o]5A]7]7] gt F71E A3
& et

uu

it Hr o 2

(1) A H5(Touchdown Zone Lighting, TDZL)
A oll Sle Bz SYA G5l gue=
H[X|= 299 58 Ao}, o] & B 2o%
FE 1009 E Aol A AlZtEe, Zre Zoms
El 3,0009E -2 &9 S AH A7 F

oL RolE HE AiA LA HEHE ol

(2) &= 44T
(Runway Centerline Lighting, RCLS)

G| Hos 23 FYHToEA, 2
2 2o RRE ToHE oA AJAFsto] 2
Wk Ao 2 RE THu EZA] 509 E 7HA LS
HeEe ot 25 &2 UroA HekZ
BFR0| 2F 3,000 EZFAl= WA Fo T, o
2,

0003 EZHA) A3 Ha5e] mr= A

N 4

52
=T
2o

o & hu



2|1 upA|et 1,0003 Eofl= A ZM S0t

(3) &=
(Taxiway Turnoff Lights)

o] 2ophoRRE SrE20] g AY7A

YTVt BHOR B 4 U=

2 s

3 F 5o

ZA, S0ME HAE & HHoR 23 Foolr,
VS

1.2.1.6 53 A4 2] FA|(Control of Lighting
Systems)

1) A s AE 4 &
THA|Eol| A %Xﬂfﬁﬁ}.

2) 2FA= S8 Ae 458 a7 5 3

o ZFes, B =8 e 5 B A

& 2FAY 8] 7] 9fsto] FE 2

.% S} Z'\_ 011— 1147]7]. Oh;]. A]‘I, pSE %—‘.§]-

zg2 =351 Ao ZEo

(Sequenced Flashing, SFL)+= %53} 4
7¥ssict, old
UEE Eof Sl

AL A Fe 28 2

A7 |8y
A ———

1.2.1.7 2FA9 33 53 F
(Pilot Control of Airport Lighting)
SoolAU Aol A FE718 el ARES FE
o 8H 535 s, 2AT ¢ =S 5] 93t
A A 3= 54 3olA ARE 4 o]

o A A5 2EE T3 A AR wAE
U

A EA

REILSE 547] 4552 ol% $a18 45
A7 4 glnk B B M BEE F
NH@RZE, FE2E Fol ) ol 8%

2l 21 74 2ol o 4542
oA Ao met A] FES B B

[# 1-5] Runways With Approach Lights

At No of Int Status During Nonuse Intensity Step Selected Per No. of Mike Clicks
Lighting System : _ . . .
Steps Period 3 Clicks 5 Clicks - Clicks
Approach Lights |
(Med. Int) 2 off Low Low High
Approach Lights |
(Med. Int.) 3 Off Low Med High
MIRL 3 Off or Low * * .
HIRL 5 Off or Low PS .

NOTES: & Predetermined intensity step.

* Low intensity for night use. High intensity for day use as determined by photocell control,




[E 1-6] Runways Without Approach Lights

o No of Int. Status During Nonuse Intensity Step Selected Per No. of Mike Clicks
Lighting System ; : :
Steps Period 3 Clicks 5 Clicks 7 Clicks
MIRL 3 Off or Low Low Med. High
HIRL 5 Off or Low Step 1or 2 Step 3 Step 5
LIRL 1 Off On On On
VASI* 2 Off * * *
REIL % 1 Off Off On/Off On
REIL % 3 Off Low Med. High

NOTES: # Low intensity for night use, High intensity for day use as determined by photocell control,
* The control of VAS| and/or REIL may be independent of other lighting systems.
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BHow A% o T AT HE
2 GAe] Sol7b] whz A4e] ol A

o oy B orfr

| 55 AHe ket Zo) nola 7|B(52

Hell) 5224 2AsH

(4) FEIFH| AR B 58 vl gt

35 AR Au]2(Aeronautical Information
Services, AIS)ol= 53 ¥ E29] FH,
AAe] &8 Fuksrt AgElo] e, A4
2 AR} e vAREe S8 A4, 35
2 9 8 Fas7t et 9)
(Approach Chart)Ate] A2 &2 E§3tct, 1
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1.2.1.8 ¥]3A =0 (Airport Rotating Beacons)
1) HBF e 2 fIR=RE =34 9,
Ao 10& Zr=oA HYo avs ‘HE
298 WA}, 1 2 olsht o)At
5 £ 9ty Fti(Beacon)= A
H 2% (Omnidirectional
Capacitor—discharge Device)|AY, 32
FHHoR Wl A7k HIE F7] 9l

A &wg 3|HeHA o] 9= Aol MY
(Flash)2- sl B= T 742 A8 HZof AR
gtk el 5 Sl E‘r—ﬂr 2t

FEA l

30~453]
(2) Sl Az 9 o 27}

1) WA gl = A — S5 = S|

2) O =M —53hE = S/

3) WA ol A — FBE] = A

4) S B — 5ok A

5) =AY, A gl Wi —SotE| = YR E
T =A gl ool 2 e HojA QlA
o WA} =AY E wlA s SR o] Fof
(Beacon)7} 2+t A= A3}t T E o] Afnt
AHg-git,

A7 |8y

A ——

(3)

v g%} 5t (Beacon)= WA T} &

o} 4

(M
i oo

o{x

5 (Beacon)eh= - H T

A H(Control Zone)oll 1o1A,
oto] Hl B4 T & A A

%ﬂmq 23 7V 4,

%

=0 o]

ol =t =4 4T} 1 Ajol] o]

13 (Dual peaked)= ¥ WA 330 qi7F

% AZE %

A 3u}

&3 (Ceiling) 1,0004 E o]3}2] 7

A7 H]

I (Instrument Flight Rule, ©]3} ‘IFR’

olg} stcho tigt AlAH|EY "4l (Visual

Flight Rule, |3} ‘VFR'e]g} gith)&

e Bl e &80l H4ew
A QF Ho, dAE o]
AF7h Al =L
Traffic Control ©]3} ‘ATC’g} gtc})
5 (Beacon)&

U Ado] wko u|siAtof QlojAl H|3Y

|
o] -
AR

0]1—— '(_5
AT

(Control)& & £

7t glet,

[22! 1-11] Airport rotating beacons

Uret
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Ao A A

2, B S oAl (Air

918

A fFolof gtk ey, =
&
7} 3T Photoelectric Cell)o]L} €42
B} (Time Clock)E #HZA]7] W&o ATC
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1-20-

1.2.1.9 $= & 53HTaxiway Lights)

(1) &= 2% (Taxiway Edge Lights)

TR A5 AR AlgheE Al AdEfolA AL
SH} o] 3= S PRI iR 5
8 FFA o] s3k= Fe 28 FAE 7HA AL 9

onf, 2FAe] aA0] AL WAL BaF o

(Taxiway Center line Lights)
= A Aol A A wE
22 uws) 57| P9 ALS T, o] 3 A

ER BRoME AR fE2 FY9

g ZAAE

(3) =l FEf o 217t 535}
(Clearance Bar Lights)
utd] &efQ] ¢17} 53HClearance Bar Lights)&=
AAgstol Al 7] ]3] EAS dob ] #A +

[:LE' 1-12] Taxiway Lead—On Light Conflgurahon

ERAre) 57 Aol AATT, 3k oz F2 1
5(]’1:"]‘:— OE.E_O—‘ %i]é E_/\]'c:)‘]-7] _ﬂ_a_H /H;-(]HE]-
183 24 0] wehd BYo Y 370 Hulo
FEREES

(4) Z2 A% (Runway Guard Lights)

T2 AT EFEY FE2 uag A
X]E]Et] TQ AN A AAAFS| fERY &
T2 wa} 7ke] Y 3R flal AR = A|uE
= 71 2004 ARE 4 Qi R R
7] ANA g 2 2ol AAE gk e Hd
ol et 53} B fEE AAE VtEAEE
o 29| kgl Sk AEY dF I wAt
g2 /AR AAH, 3 £ 37 = 5719
gt 5371 e ke Sloh I FEf 217t 53

R Kald |

jg
i)

R

(5) adh Fef el A=) 45-(Stop Bar Lights)
“*EH ?ﬂﬂH ARG A A AHEE=
SHEAY [T o, ATCY] 3715 &
l ‘3P7l 917k Stof AAHTH1, 2007 E 52 A
e olsh). &3, Z47ho] Hof f]X|ehe WA
HigEo] 2|47 o2 AEsts Bdlog AL,
St 7] ol AA9] fFrRE ek X
of AxEct FAEE v Fee] FA 45 (Stop
Bar Lights)> @525 ot o] Jejo] |
A5(Stop Bar Lights) o2 5HE &4EH g &
AAST Hste] 2 HTH ATCY] 31718 w2
U ot Feje] AR5 A g FE o
g X A15-(Stop Bar Lights)> AlAL Efo]uof 9
3 AFeHos AHGH, HFE ATCY 371 &

Hmﬁ

F_E o
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o) wskelets iy 3
w}

(Stop Bar Lights)o] #7H-S: H|S

o »

=

s 254

¢

°

A= <t Hot

(Stop Bar Lights)&

2 F44 S8t 72tk

=

b1 9

[¢)

7}2 XA
(Aeronautical Light Beacons)
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=
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=
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(Obstruction Lights)
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122 HIAT BA A2 & 2A

(Airport Marking Aids and Signs)

1.2.2.1 7§ 8.(General)
vy 2 229} 7|5
£ SHA| ot H =
oF ZFAPIA 83 AEE Zﬂ%"‘iq. E3F H|FY
 #A9F 7159 FYL RS wolH
SAAIRIH,

B of B4 716 Rt 09 B

QE A

ch MEOIA Mol BT
EES FL B 752 AT 234 TF
2R}l oleig BAIE oelof gt

1.2.2.2 ¥)3A ¥ #FX](Airport Pavement
Markings)

) Z2 24
2) SEE X
3) 7]
4) 7|e} ¥4
(2) A A
g2 FA = WAolrh, WA Ao A A4
HE Ao B 712 Alshd 71 2
5 AY9S Aohe FA= WAt &, 7|
o] o] 82 9wt oh= A A At -A
o), W71 A @24l e BF-EATE)S F
Aol

A% #A]

[& 1-7] Runway Marking Elements

) Nonprecision ~ Precision
. Visual
Marking Element Instrument  Instrument
Runway

Runway Runway
Designation X X
Centerline X X
Threshold X1 X X
Aiming Point X2 X X
Touchdown Zone X
Side Stripes X

1. On runways used, or intended to be used, by international
commercial fransports.

2. On runways 4,000 feet (1200 m) or longer used by jet
aircrat,

1.2.2.3 @52 #A(Runway Markings)
(1) e
gr2o= 359 FAZE ek A7, wEE
] ALUAZole, (7 1-7]2 7 &2 TR7E
B 8aE Hof 21914, [ 1-812 &

Al EAE Hof AL 9l

2) &F=2 A AHRunway Designators)

& -7F—§ oo} FA= AT Weke Ry 24
o 2ER Hee ARORFE ST dFR
°o“ﬂ£’4 ApR1e] 71 7Pk 1099 Aol

ofN it

i

A HE(L), $5R), FHO) AololAq oklet 2
o] 2 g¥jo] Tt

D 2he) WY B L, R

2) 37he] e BFR U, C, R

dF2 TS EFRY FY= e o],



(Runway Aiming Point Marking)

Sy FA= 25 Fe7I0A Al 51 A

AZee F AY AAAg BAE (17 1-139

(5) ZF= HAY 74

(Runway Touchdown Zone Marking)

A7 |8y
A ———

A A= SF2 2 Aol A e o
0 5009 E(1507 8wtk A2le] S71E dEl=
= FootEo] gl o] A= [I™ 1-1313 o)
SFE Sl disto] 2 A4 tiAE T, 27 E
© 9] A ] RFe R ol gl F &
of FAIH A 7] BFRA BER AT AF
ole] Tt ALz EE 9003 E(2701]E) Hell 3
Zrenh

.

o
H

Age

0%

(6) B2 dA 77
(Runway Side Stripe Marking)
g2 A #A= SR /A e $2S

UEhdith o] EAlE BEEet QA M B

THRESHOLD MARKINGS
FONFIOURATION A/ IDESIGNATIDH MARKINGS ;Téﬁ?ﬂ;ﬁg‘l‘\
e — | = [E—
| | —1
] — N e
[ —— Q . g
] ——— N I \
|
\ \TOUCHDOWN ZONE |
THRESHOLD SIDE STRIPES MARKING

it
s
THRESHOLD MARKINGS
CONFIGURATION 'B'
NUMBER OF STRIPES
RELATED TO RUNWAY
WIDTH - SEE TEXT

[23 1-13] Precision Instrument Runway Markings
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AIMING POINT
MARKING
— [ _' /
== N il f
I /
—
—_— o L s 5
e
/ : = 5 j
DESIGNATION
THHESHOLD\ THRESHOLD MARKING N\ PAVEMENT EDGE
MARKINGS
NONPRECISION INSTRUMENT RUNWAY MARKINGS
AIMING POINT

N DESIGNATION MARKING

n?nma
z
.
/

o

PAVEMENT EDGE

VISUAL RUNWAY MARKINGS

[222) 1-14] Nonprecision Instrument Runway and Visual Runway Markings

2 o7 Ato] 9] AJZHAQl FEE A3
& [29 1-13]3 o] FF29 gl 917
1=

SN
£

[2d

ol
AL
o

2

(7) FF2 of7) B4

(Runway Shoulder Markings)
GFE oPf EAl= F5719] Aol o= &
I ZA A9 HEsh] fRE B

Aol BEE 9% BAoIT, BRE o/l & A

flo
ru
o N
U
1o
HR

(8) &= Ut 4
(Runway Threshold Markings)

Yre U EAL T ) YeE 2w gt

[ 1-8] Number of Runway Threshold Stripes

Runway Width Number of Stripes
60 feet (18 m) 4
75 feet (23 m) 6
100 feet (30 m) 8
150 feet (45 m) 12
200 feet (60 m) 16

o] AL [27 1-13o] 49} Zo|, FFE FHA
of o] 127 AT 2715 714 87he] Al
Z, EL GFRY Zo 02 )40 A2EE 14
A}, o] Ao} A [ 1-8lolH AAEE B
2 Yoo} yalo] gk, B AW EA|= Ao

83 BFRO) AL Flshe AL wokE)




old Aol lofA= B Ut #AS AujAst

Ak o]5A1 S Qe

1) AR EFE A

(Relocation of a Threshold)
A4, ], 7et S50 SR AldS g5
zo| S o AujA|sh= A= Q-:r"f?;_ T
= Qloh BFE Aldo] AuiAE A9, o]Zl
G20 AT W Aldks H#jske ATt of

Y w9 BERe] dojw Itk ofd
A9 33 £9AE NOTAME Esio] Hajs)

[e]
o

g2 o] BIES of#{of S}, Aulj %] 7]7}01 =]
7

& A9 el o] AR 4 25 9 7

SHOULDER RUNWAYl ~ SHOULDER

— |l a——— | +—s|

— y .
a5 | 95
"/—D&\.’
\ \\‘ I o
MIDPOINT OF L
RUNWAY e

TRSEK

T
|
|

i

SR
77

\ RUNWAY THRESHOLD

[22! 1-15] Runway Shoulder Markings

A7 |8y

A FEAL 109E ulo] S5 ATAE &
Fzo] Yu] ko AEFThs Aot ofx
o] B Aluka} AMAE BRE AT Ao] A
ofo] Yz 5315 YEaH Prizhe o Xo]
o) gz EAS A7 A FHA]
ore 4 ik (2% 1-16]

2) °)%5% &F= A (Displaced Threshold)

H g5e goke A" &

2k g4l oF Al HAlshs 2=
107 E =2 wiA] S22 Aghido] of

ol A 2 un| WFoZ §

of, WA sk R o] AR} o)F

H G2 A Afo] 2] ef Sl HAIR.

ZF2 A|ZHA o)

>
su
3
o
(e}

=

|t =

[212! 1-16] Relocation of a Threshold with Markings for
Taxiway Aligned with Runway

*1-25



[222! 1-17] Displaced Threshold Markings [222) 1-18] Markings for Blast Pads and Stopways

DEMARCATION BﬂR,—-—"‘f
YELLOW, 3* {1 =) WIDE,
PAINTED DN BLAST PAD

OR STOPWAY

DEHARCATION BAR,—
YELLOW, 3 <1 my WIDE,
PAINTED ON TAXIWAY

[222! 1-19] Markings for Blast Pad or Stopway or Taxiway Preceding a Displaced Threshold

1-26-



AR vele [0 1-17]3 go] 32 ¢
ok ubt o] vlZ Hoj| A Y] Weko 2 uij x|},

(9) AA A (Demarcation Bar)

BAAL ol sE BFm Aldk} Er Avto] 9
%|5H= Blast pad, AR A%, FEZS FEI
o}, AAALE [1F 1-19]9F 2ol 3 E(1M]H)4] &
off, &/l YIAIsHA] ez ot

1) Zuj7] 24 (Chevrons)
| FA = &5, o|F, A o) A
= @2 A7t H 24 A 95 e,
WS SHafo|tt [T19] 1-18]

g O

(1)

==

uf] 7]
1.2.2.4 §= 2 ¥ A|(Taxiway Markings)

HE fe2e 94 #AE, 293 27t
Gl watkEs Aol di7] A X5 25
ofof gttt frg AARAE Fu719 AHE 9
TobA] o2 2 Aoy fERE FHSAU, &
E29 g3E Lehj] Sfstol AGHL, fERE
o7 B4, A7] 2% A (Instrument Landing
System, ©Js} TLS2Hal 3Ithe] A X942 I3t
7] AH, FE2 - R w2k #2245 7

AT

D) Fe2 A T A Ao, & 69
2| (1541w ) o Al 129121 (3041 E ] E]) 2] A
ojtt, o] AE AH BrE wt A &5
¢ 5 Qe AAAY A T 24
© 3571 7 2 ¢ SEE ofe] A4 &
FA| o] A& AAOF gtk

A7 |8y

[212! 1—20] Enhanced Taxiway Centerline

/W€ (Enhanced) =2 S44 @ o7l A
PAOo® o]gEE dF FFoA= A
Hl(Enhanced) $E&27} o=t} HA=
(Enhanced) =2 F44 FA= =T
Ao dut fer SAAY F3sHA &

o} gt} 7" (Enhanced) =2 4
& B di7] A FA A i 1507

|[RREott, EAe 2FAoA 2 of
7] §1A] o] o]l ATCE ¥ )7k WA ¢dar

A7he 2 o) $iat S Aol

m e

]
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DOUBLE

YELLOW

LINES | I
TAXIWAY EDGE TAXIWAY EDGE
MARKINGS MARKINGS

CONTINUOUS DASHED

[22) 1-21] Dashed Markings

RUNWAY

= =

x : ®
/ PAVEMENT EDGE

(o

= —] .\

\\-\.
- YELLOW STRIPES

|y

TAXIWAY EDGE
MARKINGS

[22! 1-22] Taxi Shoulder Markings

o 4 olep g e
20E §ERE Yo 9Jstol AHgHr
0 B4 RER A6 A8e £
Y3719 Agol J=d TR 9] £
AAY FEAS TR T &

2) A
1}
2

|~ SURFACE
PAINTED
DIRECTION
SIGN

-t

SURFACE PAINTED
LOCATION SIGN

TAXIWAY "B’

HOLDING POSITION

SIGN

- SURFACE PAINTED

]
1l

—=—— TO RUNWAY "9°

TAXIWAY A

[J
||

[ 1-23] Surface Painted Signs

Q7 Q=
lx‘UlL % 62

& Al A, A4 g2 4

() =& o7l 74
frez, g7] 9, F718e S5 s Y



5] 0w g 7] 3wl Ao A
A2 ARSI, ARHA SRR 7|FE AT
L]— BE 7|57t HAd 4e f=
2 Sl AF st

(5) Alspsde] =AE 917 713
A3l A 912 7]E= S o A 7]
SE ARSI} IQ3t Ao o] 7|E Srao =

ol e} YR[Ehe BE 7|82 AMEIL % #717}

AT Fm2s Alshes 2340 228 £
A e o] 5 24A15] 920 A9 (1
1-23]

olelt s—zx%% TR AE o F 5 B

A A3

ol &
3719 ¢
e

A& ;ﬂ /\] ool A A EFE oh=
A5 deeth, AAE AEAY] 9 &
7 A2 (Runway Visual Range, ©]3} ‘RVR'0|

steh 7} 1,2009 E(360v1E) mwtd o & st}

[

FIO ofl
L hu

A7 |8y

o] dxld

A A3 7} lﬂ-r %_

o 2 o= ”Pﬂé a ok oAl A e
Aok EA2 A S
=<} Hﬂﬁh’/}

1.2.2.5 AA(H7]) $4* FA (Holding Position
Markings)

1) g2 AA(H7]) 1A FA4

q2/dolA o] A= FE717F AR st

A& e, o] &2 1% T+ 7He] A &= 719
Moz F4E 49 3 Mojm, 62129 1HAE

A2 FERU e o) ye] Weko e I8,

AL A 717t ti71 8ok sk Aol 1%k

ot &2 A7) 91 225 WA E= 370

D) 2ol g2 YA(d7]) fA EA4)

l & l—t— TEERA F577F B
= WA s 9 Aok sk
1 Uehdic), [13 1-25]0fA B2 o
7] A BAIE Ho|aL T}, A 7]l 9
8} “HOLD SHORT OF (Runway ‘XX)"g}
I AAE 2 A, 2T Fe719 O

T 7] A FAE AW $EE

,IE

N uZi
o Mo _<L

Aok Gk, vh7] A7 EAo] B ),
2AH A 2] BA| 7)) Sk v
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EDGE OF YELLOW
e STANDARD TAXIWAY/TAXIWAY
HOLDING POSITION MARKINGS
WITH & (15 cm) BLACK BORDER
AND BLACK SPACES

\\RhRﬁIHG CONSISTS OF A

BLACK INSCRIPTION,

CENTERED OM A PINK CIRCLE WITH

A WHITE INMER RING AND BLACK BORDER

EDGE OF YELLOW

TAXIWAY CENTERLINE
MARKING

TAXIWAY CENTERLINE MARKING
ASSOCIATED WITH GEDGRAPHIC
POSITION MARKINGS OM LIGHT
COLORED PAWEMENT OUTLINED
DIRECTION OF WITH BLACK FOR INCREASED
TRAVEL CONSPICUITY

[22! 1-24] Geographic Position Markings

TAXIWAY/RUNWAY
HOLDING POSITION
| MARKINGS ——— "

RUNWAY ' |

HOLEI ING »

TAXIWAY

EXAMPLE OF HOLDING POSITION MARKINGS

[212! 1-25] Runway Holding Position Markings on Taxiway

A FFolA 71er 3719 S8 2 2 2) G SE AR (H7]) A #A
27t gl Beole o] #AE Jud & ¢l o] FA &= &FEI} TA 71T A
o} BFa22 Yol 3279 A HEo) “Land and Hold short” &%oJu &4} &
7] A% ZAE Foshr] Aol 520 Foll ARgEl= Apolnt Fpa At HAAjH
A "ol o] opct, 919 F FFY EGlARE Sl 7]




A ey, AA Ao WA FAE ARR-SH
= 7127 tj7] AR Aol 1dske] A
ot [29 1-26] t7] Ad #£A4= 78 &
FE2ofo] wap A e) Moy, AAEH A
ol Izt WA 7| #H e 25 E “Clear
to Land, Runway XX"2til A& Bhe
2FAME A5 R AA dol& AR
S 4 Q=S QPR Foln, EE2 Ao
AR A7) A §A FAl= FAISloF
gttt A 7|# o 2HE “Clear to Land

Runway ‘XX', Hold Short of Runway
3 ”’E]’—L—: Z]/\]g EI:]_—S. Z‘J__ }__15: %—Z]"i ‘XX’

T2 yy' o] dofA Asfof &

£ yloju} 2

Runways 9/27 are used
for land and hold short

operations or used as taxiways.

Note the holdline markings
across the runways.

A7 |8y

2o §3718 BFE 23 G371 A%
?—Xl 7] 915 AAAR BasE G o
z2 4

“rLg 7] 1A EA]of FHaPsHA| v Lo
ATk ATColl 93} “Hold short of (Runway
xx approach area) 2= AA|E ZFEA}
otk 7] 1] FEAO A HofAA] g
= A soF g,

(22! 1-26] Runway Holding Position Markings on Runways

+1-31



S @
— Vi 150 foot wide taxiway
F — Fi shown to illustrate
e onentation of signs
— HOdV-S51
Approach area — on both sides at
Z2 EEEE nolding positions

\\__ Rurway satety

- ._.f L .. arealOFZ
-1 B < -
ILS critical area

Taxiway location

Hedding position sign

ILS critical area boundary sign

ILS holding position sign

Runmway safety area’/OFZ and runway approach area boundary sign
Taxiway location sign - optional. depending on operational nead
Hodding position sign for approach aneas

SETEI-INE

[l 1-27] Taxiways Located in Runway Approach Area

I ‘ I
i S L ‘
RUNWAY HOLDING
DETAIL | POSITION MARKINGS,
YELLOW, SEE
DETAIL | sk st

| ILS HOLDING
POSITION MARKINGS,

| YELLOW, SEE

| DETAIL 2

/

! ILS CRITICAL

AREA

DETAIL 2

[212! 1-28] Holding Position Markings: ILS Critical Area

1-32-



A7 |8y

A ——

TAXIWAY HOLDING
POSITION MARKINGS,
YELLOW, SEE
DETAIL 1

— — — — —

DETAIL 1

[22 1-29] Holding Position Markings: Taxiway/Taxiway Intersections

o o] Fr vu] Yoz 109E HH 02wy
AE T o] it AZ2E 29 E 1149 2%
Aoz Fdct (29 1-28](H7] A1 #A4]
ILS 4A 2199)) A4 s ol WA E45 74 715
771 A #AO] lzdstel AAEH. ILS 4
Tl HE T A, 25k AAst 57
9 of BE= di7] Ad BAE

g}, of7] A4 Ao 4
A 7)) 37k glo] o] EAS e 4 glck. &
2719 WA Bl f7] A 3

o= ILS ¥A A 9= ylofd Ao ohyr.

FLI
_?l',
rir
o,
:10
N
opN
2,
r

B) T2 - =2 WS 913 di7] A 74
FER - AR axpde 9% gi7] AR #A4=
aoAet Zo] Tl FAE R UH] e
2 Az)sc (27 1-29] o] %A= A 7|Ho] &
=2 apA 715 A7 fFERA
Ax|ghet, A 71 o8l “HOLD SHORT OF

=

(taxiway) 2H= Z|A|2 HES. Ao zEAJ= A5}
o] 3719 o HET di7] A EAE FHa}
oAz ¢t ok, #A7F Qls A5, A wA
© FEROIA HE 719 SRS 1 2y E

3 % Gl Aol A A 3teto

_&
-
%

(4) A Al =AY 7] A 7%

Aol S 7] A 7] 5 A o] o)
) BAE AR 7] Aol YAsHe 8% 7S

olt}, oleid BASE grEAe] d7] 2| Y
v 7} QOOﬂE(GOU]Ei 5 ZIsl= Stol| ARgSit)
o] EAL trlshe & fER FAM 23
7] A A Ao Mw (2% 1-30]

1.2.2.6 B 37 EA](Airport Signs)

B3l A Ee FAlE 67FA7F Sl o
A FA, 93] FA, P w2, AR %7
T, ZFE o] AR 2A, R332 FAF] Sl
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APRON

ROADWAY EDGE ‘ ‘
STRIPES, WHITE,
CONTINUDUS
& €15 cr WIDE
ROADWAY LINE
‘ P’_ o A VIDE,
DASHES 15° (45 m> LONG
SIYAT STUE: LIE, WITH SPACES BETWEEN
WIDE, ACRDSS THE DASHES 25° (7.5 m> LONG.
APPROACH LANE- SEE
TEXT FOR ADDITIONAL | ROADWAY EDGE
STRIPES (SEE TEXT)
WHITE, ZIPPER STYLE

C |
“ﬂﬂ-?f\*;:-t‘:-’-]} e e

e T e

TAXIWAY CENTERLINE
MARKING -——_____‘______ NOT 7O SCALE
WHITE ROATWAY MARKINGS

TAXIWAY EDGE MARKINGS

(DASHED> —\

[212! 1-30] Vehicle Roadway Markings

1.2.2.7 9% 2 A EAZH(Mandatory

Instruction Signs)
1) o] FA T2 A w7 ol WA FAE A5} -

o The-d A5 $Istel Mg
) P oA Aoo e 219)
2) 35719 Aelo] FAg 1|

[ 1-31] Runway Holding Position Sign

(2) AgAQ o HA T} 8-> ok} At
D) &= 7] AR 22T
o] FAME G2} WA= FER2Y thE
SR 7] Aol AREt AT &
A= (17 1-26]0ll A1 2f o] wap g2 9 7
BAE ZFRICE AR Qe R HEE
Z17ro] g Algtke| wel Fajrit oAE = [ 1-32] Holding Position Sign at Beginning of Takeoff Runway

J
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A7 |8y

/5=-237QN\9-27\

[222! 1-33] Holding Position Sign for a Taxiway that Intersects the Intersection of Two Runways

-APC

[322! 1-34] Holding Position Sign for a Runway Approach Area

W, “15-33"2 SRR 159] BEE ATk = of gitt.

of qlon, &= 339 G A £3 ® =2 fo e FF= b7l A A=

Arhe A& FAR, =R 2 9ol 23 7] A3 24

O oF EFR| AlF HEZ wAPle R off Q1xlsto] dAsfoF e}, B2 2o A=
ol (27 1-32]004 2k 2ol o|% & “Land, Hold Short™@= ATC Ao 2]s]
F29| A)%Ate] A o] Lrehtol sl 1t GERIF AR EE AFolt A it
W, 7E e A GEo grE At Gz | t7] AR FAE HHA
S 7FAAL QlofoF jit. g

@ =27t 7 N Tt wakshe A4
FAIZF AAstE A, (2™ 1-33]o A2t 2) B2 AL 7o o] AA
o] Zt grzob thEkAQl Fo7t He st AR TR e S T ool =24
30} WA S BFR AYAE Hol o ol H)Ask= Fe2 floll 3718 d7IAA B
of gttt HiEfAYl EER A #AE B P EFRY 29 —% FafshA] of=s sfjof & 2
stof pdte R A AR R o]l #4] 87t ek, ofRt B, AL 2R A o
oy B2 A|Tko zo| Wake FA|) of ‘=T ‘APCH'E 7M1= #AHE F&2 9ol 9l
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Ho
0ok
ne
re

=]

[112! 1-35] Holding Position Sign for ILS Critical Area

[222! 1-36] Sign Prohibiting Aircraft Entry into an Area

= 7] Aol fAIAACE @k, o] AT} o7}
[ 1-34]0 YERY QlTt. o oolA o] ZAl= &
F2 1529 AT S2 339 &S 2o ¢
AT

3) ILS A 1 ei7] A EA
AL FNH AZNAE FAT AEEE B,

A3
A7 ol2)e] ool ol f=

7] 240) Y312
H7141 A0k 3 Bt Sk, ol 4, olefdt &
G SIat o] AF EAE LS B4 7

o oA 7]&st FER flofl YX|sk= 7] A
2 st YJAIAIZILE, o] A1) o7} [17
1-35]of Vet Qi

[112! 1-37] Taxiway Location Sign

4) A%} FA - #A]

(2% 1-36]0lA Hol= FA= ofH 7O RA
F5719 AYE gAg fEHer o] Ex]r o
AYEHE shaAt ke =2y & o
E2Y 7|8 719 o)F Ader golg 2 9]
© 71wk = A A ] ARl A E
ot ti7] AR #AE 2FAA B7] AR #2419
Aol thek AlZHAQ] A XS AlS7bet,

0

E___

1.2.2.8 9Jx] #AF(Location Signs)

@) $12 FA T F2717F A Q= Ry
FFr0 QAE AEsh= ol AREEH 7]E
A A= 2FARNA o A 9L Hloju=
A& U= AANE AlsR, ook
ok 9] FEA|TO] ofjof| 7]&E o] qlTt,

1) =2 91 FAH

o] A1 [17 1-37]0ll A2} Zro] S v o]
A ZALR} A AN 7HA AL Y A
FE717F 1A e RrE2 o] A Ao, of 3

AE A A U e AT, SR i)

A FA I A e E weh X E,

2) S8 Q1A AT

R




A7 |8y
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1/18-36

[22! 1-38] Taxiway Location Sign Collocated with Runway
Holding Position Sign

[ 1-39] Runway Location Sign

=)
o
X
i
=
o,
o X
ﬂw
1=
HEJ
N
N
ﬁ

o
>,
s

9222 ok ol 7

S 59 5 5 =l 9
o] 214 A Slstke] 4
2FAPE BF2E Hofuhs A7)
S Qi ARg S Fleke] Al

rir b
N
N

of}

g
oz
=)
1o

S5 > O oot

2

2
>
rlr

i
Y
et
%>

Bl
ro,
>
il
)

o =
4 H
> 2 N
fr o2
ol
(o}
1=
=
oM,
=2
—
.
w2
<l
ol
<ln rg
=
N
>
2
B

)

i
Buj
=
rir
[
o
i)
o
X,
lol
g

o] A= AW O] oo TA|E ILS tj7]
Aol Q1o AAotH, Al & o
ZFAA B 4 =S S}, o] #A|

© E2FAPEILS 9 79 Hov= AVlE

ARshe R AREE= ALl AAE £

o —

B

32
rlr nZi MR
N

T

[22! 1-40] Runway Boundary Sign FTAo]| Aok Q= E 7FA| AL Qltt,

2 Z|Z(Direction Signs)
(1) W A2 A uj Aol SA FAE 7HA] 1L
ZFAE A o2 SsHAY
ATl WAFR ] A4, wAlEE fEE

o NS el 7k AR B i

I o
©
ol
ok

30
_41
M

:
Wr

[ 1-41] ILS Critical Area Boundary Sign SRS Ve = sk et wsyE] o] 9ict
(2) (5)S AlLfaka, A Qe fERe| 2
Ae 7L ok, Ak 3717 918 Sl A A b= shtel sHaaTRE Wegtiet, [
o] Ao, Egk LIRS Fale] = 1-42]el Ko} Zo| it ojAte] i A AL
TAIA 83t ARE EEote Y=F 7HA 7F FAOf Q= A, 2 ARk} e sk
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1-38:

NOTE: ORIENTATION OF SIGNS
ARE FROM LEFT TO RIGHT IN
A CLOCKWISE MANMER, LEFT
TURN SIGNS ARE ON THE LEFT
OF THE LOCATION SIGN AND
RIGHT TURN SIGNS ARE ON
THE RIGHT SIDE OF THE
LOCATION SIGM.

<ENFIRT7[E~>

«E/SNFITZE~>

| ALTERNATE ARRAY OF SIGNS

— SHOWN TO ILLUSTRATE SIGN

ORIENTATION WHEMN LOCATION
SIGN NOT INSTALLED.

[ 1-42] Direction Sign Array with Location Sign on Far Side of Intersection

-3

[212! 1-43] Direction Sign for Runway Exit

S AA] Bt SR 917 EAl|
o The fER A gt Held 4 ol
ghe mApRe 22 Al 1A%

12 l‘ll‘

ol
D
Hl
N

(3)

. Bxzol dolx ELE ey g8
of ALESHE A, o EATL 27 Wkl
e wred AxEY, (19 1-431S @

(4) EAT] G FERO) YA Bl AL
2 stol H52] 3 W
FERERE AA PFOE IS At
(5) 914 FAo] YT FAISH A HAY B

80 Ak AR BB B0
2 B 4 Qe UxTih Aol 93
S ANSHE AR B 503 3
AT 4 YEs x|t

(6) Aol shte] mAsHE FERE 7M7)
9, (2% 14413 o] IASH= femol 1l
1 T 7o) SHEERHS HA) Hlo] 58t




STRAIGHT AHEAD
TAXIWAY

A

[Z12! 1-44] Direction Sign Array for Simple Intersection

1.2.2.10 2¥4 #F2 % (Destination Signs)
(1) F34 ZAT2 A vigrof] F3of o= &

ok
o OH
-
__IEL

2942 \—fz}w el S 9w
A9 BARE oS AR 4 9)

) I A B A2E A, 5 o
Ae] BAXE S5 BAE EAT] 9L o
[ 1461 Zo] H(+ )T SAEE A}
§% 4 k. BAY B} OE G5 4=
g 7MIE B A EE T oY BEHS ¥
T A9, A7) BAAL SRS WY

A7 |8y

MIL—

[212! 1-45] Destination Sign for Military Area

27-33~

[212! 1-46] Destination Sign for Common Taxiing Route to Two

<5/13¢

[22! 1-47] Destination Sign for Different Taxiing Routes to Two
Runways

st (1% 1-47)3} 2o 43 B 42 ol§

so] Th B xo} Helwrt,

1.2.2.11 AR FAF(Information Signs)

R AT A v o] SAY ZARE 7HA|AL
o}, o] FA|E BAEOIA & & fle A, FA o
Al Pk A A AR 22 RS 2FAM
A A5tz flsto] ARG, 39 &P AR EA
weol daK, 271, fAE 4%
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1-40-

1.2.2.12 #52 o] A2 AH(Runway
Distance Remaining Signs)

g Zho] AT AT A vl g of) WA 5=zt
£ 70 BrRe] 9% i o] 4AH,
A8 A= 2 Fr9] 1ol A (1,0009 &
DS ekt ohAlor A, oS Sof 47 TS

(U=

4R EAE gz o) Ao 2HE X4 950 E
o] o)l AA|Hrt, [19 1-48|2 &2 o] A
Kol gl

2| A9 ol &

[322] 1-48] Runway Distance Remaining Sign Indicating
3,000 feet of Runway Remaining

1.2.2.13 3371 uldAE X (Aircraft
Arresting Devices)
1) old FFoll= GFadol] & F371E AlEs
BAAA 7 = AA7E Hof Y, o] AR E

FE7] vIAE %

d i

42| (Emergency Arresting
Gear)gtal dh=t|, dutA o & Donutsehil
St EUE FEA BFE e Ao
= AAsks FE0 =29 AoleR
el ot RS A= I A
(Overrun Areas)ol| A2|Eo] QAT 449]
AL PR T 2A 2§ b5 8RR A

Aol Alolee ==19A A,

() G225 H2AEE HA AolRs AN
o, Aokel 9431 gl 27 stol B
240] B4 BAE B F?‘SJE} JESEE

Al (“Identification Yellow”) #|Q1E 22 3} 2]

7 107 EQ] o wof g, 52 HA
ol B2 SIAI AZe] HA =

o
ly

g
FHo=RY 309E HH0R AR YE
o P22 g3k v 9ol of

1.3 =271 3G A|AH]
(National Airspace System)

1.3.1 &22(Enoute) 74

SO 3R 5 g
£ 483ttt ok, 3 gaaleA Aol st
A o gk AR FAAOA HWeget SFgral-a-A| +f
A(FAA Order 7110,65)E= ICAO7} HHjat &2
#2 4 FuwE AT (Air Traffic Management
Doc 4444)8 A& 4= 3tk



A7 |8y

2) A7y A3 9 7% ot o},

ICAO7} 33t 3571 &3 (Aircraft Operation, D AR B AEEe] WAE A9 AdgollAl
Doc8168) 7H8= -4 g3ttt ohyk, A4 Aol < T FE7E FHE FBAY 6007
=olu & Algt sor A 9ol E7Hse 4 Bl ®9] oke] A o) Q= M =2 Aol
$ol&= FAAZE it =+2] A7) AxH(Terminal Zgetol| A 300mE| (1M 9 E) vyt 1%
Instrument Procedures)& -8 4= it} 2) 1% 9—]—4 Ao A= A7 41, B= 54

O] AFtol| A 15011 E] (5007 E) m|gt 1%
1.3.1.1 A|Av]3Y =] (Visual Flights Rules)

(D) AAHY 719 2 43t Ade 3010} 1.3.1.2 A7]4]3 %A (Instrument Flights
A 57 §iste] AARIR 371 EBAE Rules)

(Transponder)®] TEZ 12+ (3% H59| n} HE A7 Fu7)= vdgstazt s daE
2|t 2Ab2)4E) = gl v|gstojof gitt, off Zgtet gy Ahule} A|7| 5 AzFsteiof gict,

(2) AAHY Fg7)e FEasaA 71 &7t 1) 2E A7HY g7 olF, 2Edhe B9,
& e A5 AlQeta ohgo] 4%, IAA T A Fras 7] e w2 A9
Qo] HjgA oA o]F T AES AU B g AlQJelile AERTE Aol At HA
A Ee AR Y 4+ Qi Qbd 1% ool A HeYate A= ot ik

1) HjgAe] 2317} 45001 E (145009 E) w]gk (2) AH BB AEA f Akl 2o A= 600
2) A4A1A 57 =] E mgt a]E (20009 E) 9] A Aofs 37 583

(3) YEY} AE Alo](o7h) Ei= T FEas ¢ (MOC)E #g-stofof gt} (Hebat, A|2jAl,
T 7)ol A et 8T dE Abolof| ]} SHpAL 2] %)
= AARY ga7ls B geas g8 )

e 2| Aol whe 2-g)sljof @E} AZ1EE S0 FF717F AAEE Ao R Adgt

(4) AARY Fa7)E Gaas g5 71w &7t A, A g 7|l Azjve Hag Bast
g U2 95 Asta E}%Ql 7%, AAMN A, Q1A vls) AR AEer B4 wAlste] §7 H]eY
3 a0 7 Lakajafi= o ik, A FRatojof stk o, A3 SRt oHE

1) FL200 ©]4F S R A 7182 Foto] SRt
2) Ao B 25402 vl B¢ (1) ZAETS HollAl vleiats A7ive 57|
3) 53 AAH|Y oz H|gPoh= F$- = FANLGFEL| 2Jg ICAO F44]

(5) AlAHY FF7)= Feas J5 713 37t (Annex) 25 F3tofof 3ttt
g UAY B o], 255 B9 As 2) BAFS Wl Hgsts AR F371e
I The] A AlAMIE A 0 2 23 A = b9 gl 2 ]gystoiof gict,
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1) ¥ L 7oA AR A, B

[e)
2) ICAO F2:4(Annex) 2, H2 39] &3ue

L AUE 4 Fueg 4gstelol s
Lox vy gr 45E AT FTLE
QI 7|} 54 TALS Sholof g}

AEAY FolR AL ofjol A 5719 B
ol FAIEE A=E A P ket g
7

58 A2lat

28 A
(2) Tl o3kl 1 I ofhell 35719
Hlao] A Bl T (o]3h A okl e}

1) AJAEEY Aol ofste] HPsh= g7

1-42-

Aol BlE) 5 F
A T 3G ARRRIL
SFA| ofystal 2Eg 4 gl
7} 59 104 Aok ke
O AR B AEE0] 9y
ol AolM= Jaf 57
ato] = A 600v[E HE
UE M =2 o] AttelA 300v]
El(IH 9 E)9] 11t
= A5Eo] WA ofygh Ao
I O Aol YlofME AV B
4o Ab, e =719 Addoll A 1501]
E|(5009] E)9] 1%,
@ O, @ 9] Ao qlojA= A T
Hol A 1501 (5009 E) 2] A%,
2) A7 1413 vAlo] ofsto] H|ggsl= k7o o]
AE EAEE o] Aste] TAISk= Ak,
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L3.L3 AF t7l. A2 ¥ &% FX(Holding,
P

Approach and Departure Procedures)

(1) e BAT TP AF, B2 L =F AL
SN

1. Incheon — QI3 — RKS|

2. Gimpo — ZX% - RKSS

3. Jeju — X|IZ= — RKPC

4, Yangyang — 22t — RKNY
5. Yeosu — 045 — RKJY

6. Uisan — 24t — RKPU

7. Muan — 22t — RKJB

8. Ulin — 8% — RKTL

9. Jeongseok — A — RKPD




7] LFPANS-OPS)o]l =4 7|22 +H
= 3.

() the Ho] 7= 2w
AR v 24 A7) AL B8R 5 )
(TERPS)°] I3} 3= %iet,

-39 Als, A

AN

1. Gimhae — Zslf — RKPK
2. Cheongju — 8% — RKTU
3. Daegu — O — RKTN

4. Gwangju — =& — RKJJ
5. Gunsan — At — RKIK
6. Wonju — 23 — RKNW

7. Sacheon — AP — RKSM
8. Pohang — &t — RKTH

(3) =2
D) A A 1 Y2 AYsALY 288k A
718 7= 54 Al Z]ZW}ZH 3)7}

8 7k ARE E5t
o i, 31 AN E) el 7
Aol mAT FB1E DF bR ]

A Algstofof 2.

A7 |8y

A ——

RADIUS(R) DEFINING
SIZE OF AREAS, VARY
WITH THE APPROACH.

Visual Manoruvering(Circling)

(23 1-49] M3| 2T

3) 3] HZ el thgel 7jEo R Ay

ICAOS] PANS—OPS 7]520l| &J5k < ¥4 X
o A3 S 9 28 £} 100092 9 4
A2 T o kgt Pt
b7l HE A - FHY A3 &% 100RE -
=2 T 7)&E A3 Y ¥k 1,680k
- o] A3] &% 13/bE -
% 48] o w7 2,660
FC - Y A3 £ 180E ~
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1.3.1.4 ATC ZA](ATC SURVEILLANCE)

dlole AMe £ AT AR Holux) ok
3, 7Rt 2 89) WellA] @371 dold] ¢l
2 AFich dold v dlole 2 89l, wA)

A AR, Al s 5 ofE] 8o dste Y
gon Aol mEkA Holy Ao AlE AARE
golt WAL AT 4 ot Feas AlEe
A v EA s 22 W= sk 87 A
] gAEleold FA=S ol gote] oy Al A+
£ sl et

(1) dlofd A A2 Al

(Providing radar control service)
dole] e FEDEY U FTLFVA 3
S Ag3itt, gloj] WA oF

9 4 5“—?:4 AT S vldske 710l Al

Rl RE AT

R

o

3) #lold k=

4) B 5710l gt A1

5) WAITH S F5 710l thet A1

6) fd= 2 & vk ddEE vE I
71 thet 1A AR 9 AL

7)Fe7) FH Hx

& 9 oy 22 7182 REuEH T

A7 |8y

Aol wpec}, ¥ o) B}
Ao et v ) B 2
aefsto] A2 Aolth,

1.3.1.5 7]e} ¥ U FAX}(Other information
and procedures)
(1) ole 23 (Radar Failure)
gdloje A &5, Ee= oy 1%
gk Aol Hlgoly & 27t 4%%‘3}
(2) FAFA F4(Radio Failure)
F 5719 FAdgAle] FAEHTH 2FA =
A17]15 HE(Mode) 3/A, TE(Code) 76009

2
<)
Stolof itk @719 Al Al AHE Flst

7| ffate] dlelHaAATE 5719 714 e A
Al Ao, gief HlolH AL AR 5719

7152 shelsloiriE, Fu7lo) Akdoz doly

o=
ARE AT Aolt). WGk FF719 FAlo] &
S0 BE SEelrhE 241 10A0 749 o

7% SAEA £ AAE astolo} gtk R4
41 54 o] Fo]t] Alo] o]ofHrta o]y
AR T2 e 371S gtz SEstol

1.3.1.6 =4 A9 A} (Altimeter Setting
Procedures)

IEA A A= b4 o2 ICAO Doc 8168,
Vol 1, Part 39 5% HAS ¢ttty Q1A )
YA E LA o] Ho] 1% (Transition altitude)=
140009 Eo|n, Zo] H|3Yi1 % (Transition level)
= FL1400]c}, #o] 1= & o] ujgiE A7)

D AR, B2 A7) 24, 23 A7) =3
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Ho
0ok
ne
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\

3= Awe] EAFo] 9lr}, QNH ghe Sz
22 A, o o] YA FTAEWA
[olAE AR ATEY, %

L
¢ s|Eniazz A3E % ok

[> »2

N

Ft Sl 2HY

o,

1) aL=A =4 Ha}
(Altimeter Correction Procedure)
Fu719 A k7 Aol Al vy wi= Ak
(Altitude)2t staz, Z1o] FH o] ufofi= M]3YaL
= (Flight Level)olg} 3ttt 719 719 1=
Ale o2 2 29 7] wet Agstolof gt
D 8 2= 19H4d 9] E ojgk
@ BY=E et 1854 =nlE(10032]) o]
ol Sz BERERA T|BozyE Fuy
2 QNH=Z 3t

© 185Z 21| (1001} )OlLﬂoﬂ LTI

o (Airport area)
%"7] Oﬂ Z—‘—*V} 83 a5kA] ¢

3} 9457]9) %

T} vioF 33717 BAS 7T ol Ao

Aol oJste] Fao = oz FEEIAY 5
=47} A (sequenced) = ITHH TAE

j_
Ae] A 437 Algol e S ek,

(3) FF= :rLQ(Airway area)
S| L y3lo] Ao Eﬂ—s}%

F50ukd Aol A

“l 7} xﬂ%—-ﬂ

Ol
oot

1.3.1.7 A AL 715 v)P 1% (Minimum use
flight Altitude)
Fa7lol 7Fe 4= Qli= A AR 7hs HIB L

ot 2t

+ 1013, 23 E oA ZH29, 92391 7))
L g iE FL140

1012, 9 Eu}A7H29 91914]) ~ 996,33 £}
27529.42%1%)) — XA AHE 7Hs HIYALE
FL145

995 98| EwkAZH(29 41917]) ~ 979,38 E 1}
27128.92%12]) — A AME 71 BRI
FL150

979,03 Eu}A7H28 91214]) ~ 962 43 E}
27H(28.42R14)) — A AR 7hHE
FL155

962 1 BTt AZH(28 41917]) ~ 945 53 E 5}
27ZH27,92R17]) — A AHE- 71 HYILE

FL160

— A4 A 7}

v =



(1) 1=A =42 44 9
(Altimeter Setting Area)
AEA A Sl W9l QI v E A A 9

A7 |8y
A ———

1.3.1.8 AF&AHZZEAF 231 A} (User Procedure)
(1) w3y A2 (Flight Plan)

|8 Ao wstizt ke g YIS

Wolel BUshth g 7o PR Awe] e AS ket 2o) 7]Ustelof diet,
I o] 7). 1) Aol vYPuLF o] Fo & HgstilA}l k=
2% WYL FLE 7]
2) Fo| 1%k o|st& H|YPstaLA} sh= - ke
(Altitude)E #7|3}t},
QA HHHET Yol AL wFuEE
Bl dy
[381-50] 1=A &Y 71
[H 1-9] Q1M HIMHETS L ABEl= =80 E
Track H|3HEISE
From 000 to 179 From 180 to 359
IFR Flight A7 ||t VFR Flight A|A|H|SH IFR Flight A7[H[2 VFR Flight Al7A|H| 2
FL Altitude (Feet) FL Altitude (Feet) FL Altitude (Feet) FL Altitude (Feet)
Hii = 1E (E|§) HigimeE 1 (H.|§) Hiioe 1 (E|E) HiimeE 15 (JTL|§)
010 1000 - - 020 2000 - —
030 3000 035 3500 040 4000 045 4500
050 5000 055 5500 060 6000 065 6500
070 7000 075 7500 080 8000 085 8500
090 9000 095 9500 100 10000 105 10500
10 11000 15 11500 120 12000 125 12500
130 13000 135 13500 140 14000 145 14500
150 15000 155 15500 160 16000 165 16500
170 17000 175 17500 180 18000 185 18500
190 19000 195 19500 200 20000 205 20500
215
210 21000 21500 220 22000 225 22500
230 23000 235 23500 240 24000 245 24500
250 25000 295 25500 260 26000 265 26500
270 27000 275 57500 280 28000 285 28500
290 29000 300 30000 310 31000 320 32000
330 33000 340 34000 350 35000 360 36000
370 37000 380 38000 390 39000 400 40000
410 41000 420 42000 430 43000 440 44000
450 45000 460 46000 470 47000 480 48000
490 49000 500 50000 510 51000 520 52000
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4
il

Sha
i)
Ay

A7k AL FoI9] FL290 o]4

[# 1-10] #%| 22| ZAX MBEl=

FLAL0 o|5te] ol o] gt ohgat 2},

THOME] &=

Track H|2iElsk
From 000 to 179 From 180 to 359
IFR Flight A7 8|t VFR Flight A|AH|H IFR Flight A7 |H|8l VFR Flight A|AH| &Y
Altitude Altitude Altitude Altitude
FL FL FL FL
- (Feet) _ (Feet) _ (Feet) _ (Feet)
SH71 SH71 SH71 SH71
H[g= IE (TE) Hjga= 1% (IE) Hjga= 1% (DE) Hjga= 1% (IE)
290 29000
300 30000
310 31000
320 32000
330 33000
340 34000
350 35000
360 36000
370 37000
380 38000
390 39000
400 40000
410 41000
1.3.1.9 |3} A& (Flight Planning) ¥7 1.3.1.10 ¥ 7H4d(Unlawful Interference)
AEd vjsiAgo] IFR HQl 4% o5 7HAl 1) Hld) F 29 Aol A3t Fuv)= A g
o A7t A 30ES ZIsto] AAEAY, E nF Q5 7EA oE ekl & W

L VFR v]3§el AL 1A]7}F o]AF A= wjol= )
F AZL FASAY 2e vg AP A3}
1 7]E0) AEE B Age Fastolof gt ¥

HSEAZH] o7t Q= B 2§

IFR H]3e Pk P 7ol Sxalof gtk VFR
Hjg)o LA FEuks 126.90MHz, 126.10MHz,
250.80MHz =% 258.50MHz(o]|®] : 3455kHz,
10081kHz)E 0|gsto] ol u]s) AuAlo] Exs)
of 5], WAlo] BAF5E A% ol A 7)) 5
RolT, v AS WAL FrEe B 7L ol
2 g HRAR Swshoo} g},

A NGE 5

J

(2) 71782 A=l Code 7700.4 A}%% 2
F olg dols AR AuE gkl E
21 (Transponder)E& 2= E=(Mode) 3/A Code
75000 24sIES =gstoiof Fith 7]
2 =(Mode) 3/A Code 7500 AlEi3}o] ’6;}%
AF P 712 R E Code EQl 2785 ¥

2 ASol Aol wet ol SHlskAL
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VHF —,—Tq'—r VHF HJA} F3}42(121, 5SMHz)
T AR 7FES HE TR A W
= AlEstolof sh, HAE EfAEE 2
olg| = AHE ARgste &8 Hle
AL Qlths AR grefof 3ttt Ak 6007 E
(20009 E)9] 4=2] &e]7t A-G-E= Ao A
+ A7IHIY ¢33k 3007 E (10003 E)
g 1E2 % 3000510007 E)9] 4=
He7F AEE e AdoA= ATHIEY =
a2l 1501 (5009 E) E2jE k= 7t
7} 73 sto] H|gistoiof g},
®) =¥ 7t Bl dig wA 4 (ICAO
Annex 2, 11 Doc 4444, and Doc 8168, etc)
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A7 |8y

A ——

of olAAs A 22 Aok, WA Pl
A Ao} w2,

oo 3104

132 %ol"g_j'—o HT o=
Tr

(Air Traffic Services(ATS) Airspace)
1.3.2.1 v A Aerodrome) 74
FF AR HYES] A3Ros =4 9 g 3
7] 3o o] 83 o= Q= F4 v A3 HH

7t %:55o] 9l

1.3.2.2 FANZEF 7]+ A8 A (ICAO
Application Regulations)

LA 7| B Alddo| FAE A
T2 9 g1 HAS 753l 3k Hojsto g 8s
3L Qi

1) ANNEX 14 — Aerodromes Volume I & 11

2)DOC 9157 — Aerodrome Design
Manual(Part 1 to 6)

(8) DOC 9137 — Airport Services Manual(Part

1t09)

(
(

1.3.2.3 & 71X AM&-(Military Base Use)
“]5“}2 o|g-517] s
3 7o) vy

A& F57le ooz .
RIZFGE717} o8 7he e o WA B, AR,
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1.3.2.4 AAA AR} (Low visibility procedures,
LVP)

AA7 HAk= RVR 5501 8 |9k, = 31 60
uE (2009 E) wRke] AgofA gE Tt gkl
= Woll Al AAG Hxp7E E o] gle vk 39
& AE), AxE 2 AlEE ol

1.3.2.5 832 34 ¥4 vpZ(Runway

estimated surface friction)

Hi %’fﬁ‘ii% AR T A A W
A ooz ?%ﬂ@%iﬂl e}, oA g
o] 0.40 Plo R RIEYE oz 374 2 o}
&g 2 SEH, o] He A Abs A
H A E Sl WEEH B 5 IAER 1A

sS4 Hlof, B npkA et okt e

[E -1] =2 oA
£ A4 23 B0 0/ TC 25

0.40 and above GOOD 5

03910 0.36 GOOD TO MEDIUM 4

0.3510 0.30 MEDIUM 3

0.29 10 0.26 MEDIUM TO POOR 2

0.25 or below POOR 1

1.3.2.6 v]3A &9 A 2] (Aerodrome

operation minimum)

71 AR 2 ujRAdE

714¥)o] Qe

A7l Lol A3

3.2.7 3 28 (Airport classification)
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A7 |H|H
Instrument Flying

.0 ¢IE SasS

2.7 VORTAC

2.8 7{2| 3 Z|

2.9 VOR/DME E= TACAN ZIAZ XIH

2.10 DME 2%t

2.11 X9 e

2.12 F7{2| 2o

2.13 Global Positioning System(GPS)

2.14 Wide Area Augmentation System

2.15 Ground Based Augmentation
System(GBAS) Landing System(GLS)

2.16 Performance—Based Navigation
(PBN) And Area Navigation (RNAV)

raffic Information Service—
Broadcast(TIS-B)

2.21 Flight Information Service—
Broadcast(FIS—B)

2.22 Automatic Dependent
Surveillance —Rebroadcast
(ADS-R)

2.23 A7| 2= Hx}

2.24 ke X[ A4

2.25 S| 2tA digk B S HE EH|

2.26 H|3H 22| AJAR

2.27 sl=g C|AEZ (0]

2.28 Radar Navigation
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“ c' Preparation before Instrument Flight

(g

S
=
% 7] & (Holding Pattern), H& Z3ot &

< A7) Aare] &= AlS .

2.2 M 2| 7|12 #z
(Basic Radio Principles)

5502 o] Fi},

(1) A7} dute] = W
(How Radio Waves Propagate)
e EAle Aol dhsto] HM=Aa Aekel A4
L7b wgheE, A ARl FAAte] tiske] Arket

APAE 2t WA ollvAls A& ZAH=

o[58 u, AA] Mok HEste] AHutiE of
U712 wokec), ohel Ui E A7t Holxw A
sjo] i ZolSA Wk W, AZ, #71% 5
Hge chopsl] dnte] Fwe] G Eoh A%
gh7]ol wpAbE oAl 71, £, WA Bl o)
QPoFe Wt FAut AstEs B4 A

s, A, AR AE] Al s i,

1) A4 Ground Wave)
Adub= A FHS ot o] Fditt, A4k
BAES AT YOI, APyt 22 Yiks A
< "ol = AeSoll oaf Sl EdolY,

AZOE AT 5 gk, AWHOE Fopsrt

e Quigoz BA ool e Fud
2F 100Hz) oA di=F 1,000Hz(1MHz)7HA| o]t}
b5 o] Fk Slol At P4 2471 Slelek
L, o|Rt; & At Pk of = B A
NN =g ee=tt,

2) 3=3H(Sky Wave)
oI4] 30MEz2] B0t A7 elo] f-8ohet
Yufst o] Fupp= Aol o =dEA
U 37] ol Alevt &8 sheRRE HA



Ground wave

[ 2—1] Ground, space, and sky wave propagation

AR FopHes sl W 74ﬂ°ﬂ*1 Alek
A B EHE 2-1]. Fg7]ol AR
Z3H(High Frequency, HF) Radiox, HA|A|
5 50~1002+E (watts)e] 9] (d)Tro= tfoF
= A4 AAY $AE 4 o s =
L Zaat A4 A7 S A
27} gol #sky] wfZo] ol AR =
o, of Anhe el Bl /s,
Ado| uhg W3l 24 &5 55)ol sf #st
= ASolA HiAtEY, SEuke g S

Ao g FSub= 8004 90% A

o, HF = A2k 6% 2 vk
dEA LR thA =L Sl

3) 37K (Space Wave)
15MHz o]4 W& GHz 199l FulrtA] A
A7t e gE 5

A7 |8y

gt g o Al FEE A
asle] AlTE Muba itk 100MHz o|Ate] =
i 7] 9] x]/%]—ﬁ]—b]» F=21 Q45 7HR|AL Q)

su zur gx}g IS E} KE
o] SRS W 23 QX AA A éEéI(Global

Positioning System, ©|3} ‘GPS'2} gtt}) @2}

S E7 _1_]“6]-

£ BAZE E = 913, GPS 241 AR <5
TR,

S = ARG H E oE S48 7HA
I QIH, S A7 19} A7) Atolofl =4
7F & o AE A ek EAof] ofsf HhA
o qdoh Aoy A9 @), 2yl ARk
2 RA(VHF Omni—directional Range, ©]

o

O]

I ‘VOR' o]z} gtthoA o] Z=de}/=E HME
QR (EA 2y RPM AAolut A|FE 2
B £ = VOR HA} A A A (Course Deviation
Indicator, ©]3} ‘CDI'g}al 3tth)7} 6% A
T =97 vhEthe o] Whabel ofsf Aggh
o} ILS =9 BlEolq] E3F o] Aol A
2, ILS 9A A9 4ol ZastA =Hich o
w0 8 T7kl 7}AlAl(Line of Sight)o]A
FAE 5 QIR ATt 2P E4
o ola| #4 Hth 108~118MHz] VOR A%
= 962~1213MHzS Agl&A#A2](Distance
Measuring Equipment, ©]3} ‘DME'g} gt}
TRt 2ozt W) 2ol 5717t
VOR/DME AlH 278 3oz veid o
DME7} HA] 255 Ha3A Hot,
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2.3 M} 41 dis(Disturbances to
Radio Wave Reception)

A A7 (Statio)s HhE 95, Al
Ayl ALY PAH Al R A

LS

Z]7](Automatic Direction Finder, ©]3} ‘ADF
olg} qhthe} Ze W Fular tfo]o] H|F A
L 5] 3 =g Wl 4tk ZuHVery-
high Frequency, ©|3} VHF'2tal stch)ob &t

1}(Ultra—high Frequency, ©|3} ‘UHF2}al gic})
2 A}gato] mko vy e FikE wE 2= 9k
] AU B4l B Tl S5 4 Qe
ARl Aol TS skl itk
A1 4= 3y, 7 A (Precipitation Static:

P—static)o] Q& of7| 5= BAEL t}-oa} 7}

E:El‘

o[

(2) A7 Ur;l‘?_(Magnetic Compass)2] 2 A4
&2 (Autopilot) & AHE-8h= ¢ &
%032 7] &0 v|gy
(4) 212 (Audio)2] 11-52] 7]9] 42
(5) 292 (Audio)] 2 E X E (Motorboat) 2]
(6) 2= o5 AR AH| o] 24
(7) VLF(Very—low Frequency) oby #H|o] H
(}fi);ﬂ—E
(8) AI719] Z5-H A|A]
(9) oF3t 2] 2 (Radio) $4=41
(10) St. Elmo’s Fire(—AQIE dmo] & uv|j7}
W gt g FFo] A
el o] FFO R 4o} Q= B
B W @A)

2.4 B X5 5 X| A|A(Nondirectional
Radio Beacon, NDB)

2234 ¥4 A4 (Nondirectional Beacon ©]8}
‘NDB'2kL @E})—S— A7 01] = TSN ZA B
For A +&3ich. NDBS} &
i—r‘ﬂ SAl=7A o] 1
gt} o] A7l 7] sidol
weE A= A2 [2F 2-2] ADF v
SA12 7R A W) (Relative Bearing, ©]3) ‘RB’
2hal githE 27457 918 NDB A=< 7Hl%]
ot} A2 (Magnetic Heading, ©|8F ‘MH'2}al gk
thell RBE ot Ad=714]2] 21-9](Magnetic
Bearing, ©|s} ‘MB'g}al ghch)7t Hrt,

=
- HO]—
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0
@)
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=.
=)
@
i
S ru&

[2! 2-2] ADF indicator instrument and receiver



2.4.1 NDB 71 2 A(NDB Components)

A% A81Ql NDB&= 190004 535kHze] Fut4=

W9loIA] $412 B} ThiEo] ADFS-S NDB o
o oo AM W4 th%(550~1650kHz)| F-}
52 95 5 otk 2 o] FSEL FUS
Slal, 7Pk U spele. st A4S A
% BT 4¢3, 53] N A B3
sho] Azt oj44g7] wizolth NDB 743
o oA AT 5 UL FF AF TR

(Automated Weather Observing System, ©]3}
AWOS'2HL Rith & JHE $A4l6H= o] ARg-E
FE71= NDB &8 ®$ ¢toll Slofof gttt ADF
A Aol ofEs}7] Hofl, mAEZ (Morse Code)E &
I A FRIgith NDB Al =2 & SAR &
of AU EA-=AF 2o 2 Eof g,

2.4.2 ADF £ Q A(ADF Components)
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foi
i

=2
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o o 2

o] ADF RadioollA] &7 #2|€ctd, At
JoFe Alejstal e WakolA A ARE
sto] WeFe] ®E ok s Azttt A|AA 7]
o9 Al 5 % sheltth: Card(7H=)7F A%
(Fixed—card) ADF, CardZ}=)E €234 4 2
(Movable—card) ADF, 41 24 A A]7](Radio
Magnetic Indicator, ©|3} ‘RMI'g} gtc}).
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o
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fore

rr

A7 |8y

A ——

[ 2-3] Relative bearing(RB) on a fixed—card indicator

Fixed—card ADF At ®¢] ZA]7](Relative
Bearing Indicator, ©]3} ‘RBI'2tal gtc})= #7719
B 717} @ 0= AAlstaL, BleS AVd=7H4] 9]
RBE AAJRMT}, [18 2-3]2 RB 135%5 A|Alst
I Qlar, qkef MHo| 45%2hH A)d=17k4] 2] MB=
180=7} =t (MH + RB = MB to the Station)

Movable—card ADF+= ZFA}F 357]2 &7
Pk A7 FA7|1R E9 v wHerh A=
71219 MBE 74714 sfaL, wso] Zej7t A=
S 2 RES MBE 7H71A gt [19 2-4)= W
T 45%, A=7IA Y] MB 180%, A/d=oast
E]9] MB= 3605 A|AlSHaL Qlrt,

RMI= %9l Card7t A5 22 Foptrh(Ato]
2 Compass®l| 98] 9402 xAHh)E= o
Al Movable—card ADF2} th2t} RMI= HFS9|
5 7 ¢t ADFY VOR SAI7| 257 34 AR
£ AAISk= H AR Hso| ADFoY| 93 &4
o wf, vR59] wej= ADF A7 o AR E A=
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[212! 2—4] Relative bearing(RB) on a movable—card indicator

[22) 2-5] Radio magnetic indicator(RMI)

7H19] MBS AAIg}, Hhse] Hele Ad=os
HE 9 WS AR}, RMIZF VOR 2417]0] 9]
3 £4Y W, VOR Ad=oz2ie 37|17} o=
#t] 2 Radia)oll S=AE AT RS B9
ZH(Azimuth) Cardoll Z4=71412] W15 A

o, BR=9] 2El= @ 717F @A VORY of= @iy
o(Radial)oll YA, & AUl Q=2 A A8k
o, (29 2-5]0lA e 0055k=0]aL, AA=7HA]
o] MB= 015%0]H, A= 27 E ] MBx= 195
Lo,

2.4.3 ADF2| 7|5(Function of ADF)

ADF+= 92 A4, 34 (Track) YeHInbound)x}
W3k Outbound), Bearing Interception®] ARE-%
o}, o] AR Alw 7] A el vjE A7)
o] ARSI

A 23Ele

1 HP% =4 (Orientation)

O

e vkl 2059] 218 W, A4 mele @
2 30 Sk, HHso] 0900 & 1), A=E
222 W B oI,

£ Ao 3719 $XE AN 4 ¢
t}, RB= AA=FSZ2HE TO, FROM A& 24
517] $18l &-8719] et 2ol ALgE oo g,

(2) 7)A]=+ Z3(Station Passage)
QJo}—L— 314 (Track) 0.2
s AAl= Wol Hlojut



(Tracking) 3} H}EO] 9OEL} 270% ¢ =]o 9
= U A=omiE Azbo x|ttt upx|ek 4
Xé% ok GRS FAI% ths, Bhsol 87l &
£ HolAY 180% A ZAof HE U W
= Ak, A= JAEE AASHE A AA 2R
A= SRS AR dLkeo] whe) ek
Tole B 2FE AiEoA= 3E7HA

W7} ol

(3) 24 (Homing)

ADF&= AVd=ro2 f=she o ARE 4= Qloh
Homing& 3}-57]7} o] Wako] QI& Hiso] Zu}
2 0% RB YA E 7IE)71=E FAsk= Aol A
4302 Homing 317] $18) A4 Fot45 o
1, ARG (Morse Code) Al3E 2918 th
37]9] ADF %] ulso] 0% RB 13| 7}2)7]

st Eoh, A3l WRFAAIZIE AREShe] AA]
o, A37F ¢hEEw, ADF B2 gRRleh
dagh g agor AT (27 2-6]0)A]
Homing& %7] MH 050%9} RB 300%0]| 4] |2t
P, RB 05 7] flsf 9% = 60 A3|7}
Zasiths As Hof FaL v}, g%o = H3lst
o], 50&E—-605E=350%=4 Roll-outdtch, ADF B}
S 02 vh57] 9l8f ofte| Wk Aol Fast

i) r_?L’_é

o}, vpgro] 2] o=thd, 7]+ A4 A 4
252 Z4=7H] Homing & Zlolt}y, &3] 29,

A7 |8y

A ——

PR/ ZF Fo| 4TI A2E wet A4FA
u e glolet,

(4) E&}7)(Tracking)
Tracking A/F=122 7R o of,
20| A7hglo] Yok 32 (Track) S SAI5H= 1)
9 AFgRi, ANEoRRE UH MBS $4
317] P8l R A2 BRsS Sl Ay
0 2 Tracking 3}7] ¢J3ll, 0 RB7} ¥+ WeF &0
2 Aot S35l o8l BF7F Hehds 2l o
(M=

ol xvlﬂ w7kA] o] Wk %11 ok gt

BE UJrEP“ﬂ HOH H]’“O] A7 Zo= A
3ttt} Interception Ztes= HEE ZweR) 7|
t} Interception ZHe= AR HE, 37| &%, A
e Aol 2 Stk 2700l Hef ARE s
o uff, RBo|| = HiE ARESh= Alo] ol A&
01, vhef ool et FYstal vhso] 10= ¢
YEo 2 205k Aot [2d 2-7]
ukok vlso| 20% Hojythd (HF7} Interception
2t b 25 ), 3A(Track)S webhe Aol
}57]1+= RB7F vk 424 2= (Wind Correction
Angel, o8} ‘WCA=RAL ehukg f-A1HaL 912
FA(Track)oll Al A €k, FA(Track)}S A
Az AL 7] A8 A= (Lead)S F=th W
(Inbound) A& £Z07 105 A3J3tct, 12 H]
Y 7]1= 109 A& 4 ZHCorrection Angle)S 7}

=2 2| Kal,
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Station

WIND

the pilot's perspective,
and the movable card is
reset after each turn

[212! 2-6] ADF homing with a cross wind
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Instrument view is from
the pilot's perspective,
and the movable card is
reset after each turn

WCA = 10° LEFT
RB =107 RIGHT

PN
A

[22l 2-7] ADF tracking inbound
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ThA] Ul Interception 3 Zo g A3jsjof ot
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ot WCAZ} o] folA, el vz HiF W
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(5) Intercepting Bearings
ADF W9 2F2l3} Tracking HAl=
(Inbound) ey €J8HOutbound) MB

£ Intercept st= d 282 4= 3t} Inbound
Bearing 335%=% Intercept s}7] $J3l,

o] @A) AME = ol (2" 2-9)

1) ¥8h= WaH(Inbound) Bearing@} H3YstA &
Tk, Aol g k5719 121 2748%t
o}, WEF 355 2 A3 S gt

2) 715 Aol Aol AZol QA L8
of AEAIE eIzt vzl 0 fJA] oA Luf
U oy QEAE gelstar, Hlofid ¢l
& 5] Interception =& -2t} v
oExo R A0% RBE A|A|5H1 i},

3) Interception Zt=5 Y3 Z2AH AIEe
Yot= MBZ 33715 A3A|71c} vk 75%
£ U7 S8 LEZ 07 80=g Aeitt,

4) Interception ZH= (314 H3}o A& A=
(Lead)s #ichvhE vhzo] sk 0 f1xlelA

ol W 7}4] Interception W2 -F-A|3kc},
5) Wak(Inbound) A3]& AAIetaL Tracking &
A5 Al&s}, wkeF vlso] Intercept 2 A
2 AJAJgHh, Intercept 3foF & Bearing©l
Tosh] &5t Aot} qkeF Intercept YA
H= AAJghE, Intercept dfoF 3F Bearing

= AUzl Aol

213+ Outbound) MBZ Intercept 3h= 4
. HhEsoll §lol 0 9IXE 180% 91A= dj4l
= AL AQskar, Wak(Inbound) Intercept

REESL

-

o rlo
K

e

(6) ADF -842] o5&
(Operational Errors of ADF)

U AE ve Hl == F=, ADF 3T
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[ 2-8] ADF interception and tracking outbound
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[222! 2-9] Interception of bearing

A 2FAFE A ool U

gof Sl dee vt
1) BAA3E 2 A Fal4=ef A4 (Identification)
2 Qe @2 2FAEC] HE Ad=oR

.

r
e
i)
e
rn‘.’,
~ 2
-0,
BN
O

Kl

$& AFH o

Homing& dFA 4 Tracking=
2) RMI Slave ##]9] ojwst 1%
SRISHA] AU, 7L 2k
AR
3) AA3%t Tracking2th= Homingoll 2]&3tc}

ojefer At HE W A|Ale} dwsto A&

H7|Hth= ADF AARHS H7] g o]t}
4) Orientation?} Tracking= k= dlo]] 243t ¢+
AE TEA] ghol FAHTH ] S4o] Ft,
5) 7] Orientation HAFg AF5Lo2 sl &
AT 4> Q)= FLZ018) Interception 2=,
6) AFESh= Course Interception AngleS o]
2], A€ MBS AU AY A 7]l & mlZIe},
el ek FAISHA] etk ofu et Bigk
4% ADF vhs WAl oJaf o]Fofx|7] ¢
t}, oJw 3t Interception= 3}t 2te thE 7
719} AAEsto] Qofok T},
8) ADF AMgoll ¥k = 849 ARt ARk
olsfata] e,
9) Aol A8kl e As
Tracks 48k= d 3lo] Tz
< ADF B ZolthyA| E

A PFANNE 4

oJsliatA] 3,

ZHOvercontrol)

10) Magnetic Compass©] 2
AR =t

2.5 ZTtot Matst X|A|A|(Very—High
Frequency Omnidirectional Range,
VOR)

VORE RIZFegof el AMg-&= 25419 32
oA A1 (Navigational Aid, ©]8F ‘NAVAID &}l
gheholtt, VOR A= AR(MN) &2 ghof A
Qlal, VOR AA=o g2 HE 360%= TOY FROM 4
HE AFsict, DMEZF VOR% &7 AXd A
‘VOR/DME'g} 5k, B¢let 78] HE & of Ay
S}, o A< 3H A (Tactical Air Navigation,
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[22! 2-10] VOR radials

ols} "TACAN'®|2} gtrh)o] VORI 3 = A&
VORTAC™®|2} sfat, whe] AHet Ag] HH & o
Alggtct, AAato] FROMCE 92 4% A=
£ ‘WL Radial)olet F-E20t, 5717} A8k
VOR AR 1k} Hlako] 9gke u :
(19 2-10] A& &1, AFE71(4F 180%)7F
360% #tjd(Radial) & WHaHInbound)3tch, =4k
< A ool 7= A-1014 180% it Y
(Radial) 2 9]3HOutbound) 3ttt B3}E7]= 225
T gL (Radial)S AV Aok, AR, 24
ol Sli= omEk A HollA 571 VOR
o] (Radial) ol $1216HA] €,
VOR $417]= A= 22 5E TOY FROM2: 4]
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[ 2—11] VOR transmitter (ground station)

Course index

e
TO /6.

-
-

TQ indicator

=M

Approximately 2 degreas
in the VOR mode

0OBS knob

(212! 2-12] The VOR indicator instrument

of AR&sE7] Aol A= ElE= FF ok g,
VOR AI7l= Aol [ 2-12]9 Yehdt 9= 7]
2 8aE 7HAAL Qi

AHk9] A& 7] (Omnibearing Selector, ©]3}
‘OBS2tAL 3ith), A=27F A= wu FAI9F A (5
) FAY A& HCourse Window)oll A=
7HA OBS Knob& &8 Hdle ARE Aldsio)

CDI= ‘A7] H(Instrument Face)'¥} #|7] HojlA]
ZH o2 220|EE Hinge7} & B2 LA E o]
ATt B2 7] 7F AdE o] d(Radial)2 Ef

AL YA BhERlol Q& o Sl A Et ==
o] 7k YAA|olA] 23] O vz Hlolyt
< o, FF7]= 1054 1 o] Hlojd Aot
T Y v 7Pl A R2oA 2% Hlold A
olal, Z} H(DOT)& th& 255 oJu|git}, VOR Al
Ao BART (Morse Code)tr 24, B= & U9
AR 8RIE 4= 9lth VOR A2 g4 4159
ZH glol 34 FAlell ARg-E 4= ltk, VOR A4

108.0~117.95MHz a4 e ARg3lal, &

T 2 A A2 FukeE ARk ILS 22 ]
A (Localizer) k42t 222 #13517] 9a) 108
~112.0MHzo| A= &4 AR A2|7F Z<4=91 —,—-l—L]-
5 AR
TO/FROM A|A]7]= Al
(TO), E& A=So2HE(FROM) &5717}
2= ]:]]6”'3 AR S Rof Zu} 7|7} R|AFE
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= AJA Y, BRI 719 CDIE 2@6} 225 1A

]
A A)7](Horizontal Situation Indicator, ©]3} ‘HSI'

2}al ghth) E3H VOR AAA7|17F 2 4= Qi) [1]
2—-13] VOR/Localizer, GPS & AHE 3}27|
ek JEok x3tste] fg7]9] Aot WekE A1z

=40

FEEO
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Ao &2 A3k}, Course Interception, <H}3F A
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Lubber line

Heading select bug

Symbolic aircraft

Glideslope pointer

Course select knob

Course deviation bar (CDI)

Course deviation scale

Compass warmning flag

Course select pointer
MAV warning flag

Compass card

Heading select knob

[ 2-13] Horizontal situation indicator(HSI)

H|3) Al 7] i€ (Holding Pattern) 219 Al

L
-
of e Hlae T ) 2540 YRS Fof Eot

2.5.2 VOR?| 7|=(Function of VOR)
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gelgit), 119 v OBSE &
A =w5o fy ok 4

g 2-12]o|A, AZ(Course)= 360% TO7} &
3, [ 2-14]9|- AZE(Course)= 180%=7} =

=

= Z(Course)E 9=
i

o}, AN FE7l= A= Aol AW A
&= ZA ) & WE Alekar, [ 2-14]9] 19
A SAA7HA] 360% 2t (Radial) 2] o= A H 9
US F AUtk A Aeolle &5 79 (Zone of
Confusion)o] &Af3}7| W&ol &5717F A=
U ZAHE AU CDIE §% 294 b2 &
208 FARIt, &5 79 (Zone of Confusion)>
A= QFeuo] HhAL e} vt e = 22| A}
2 Qs 7HH Ao 7} A AL o g W] i
o, A= AdFelAY] AT Az fEow
A71A Ht,

(19 2-14]9] CDI7} 180%E A A&t itk
+ A2 F5717F A=) 180%4 360 T
(Radial)®ll lth= A& &gttt TO/FROM A|A]
7l o] BRI siFsltt vk TO A7 b
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ELECTRONIC FLIGHT ANALOG SYSTEMS
INSTRUMENTS

[a&! 2-14] CDI interpretation



EfUbE, AAFEo] 180%0] Sitk Zolth, FROM
AN 277 A A A d(Radial) S ek
ek CDIZF Eel A Holxle Ae(uLd 9%
3wl dojuriy), §E7)7} 1802/360% Al
of A WMol Qlrks AL Uehdit, Wk £79]

o] W21l B

ol (Radial)2 A|AJ3tth Ao 2 WakInbound)
ot A2 o d(Radial)®] RHgjo|c}, whoF
VORZ H|3Y7] AR AAUchH, CDIo= 97t
A](Reverse Sensing)7} Ueld Zo|t}, Hiso] H
ol A& A S, v Ho2RE |
oI =& uv|gPsfoF gt} o]dt J7A|(Reverse
Sensing) A% 15}7] $I8l, VORS =3 A=
of %A ARt shbe] NAVAID(R3PEAIA)
+ #H ¥ Radial)oll Bste] vY7] SAE 24
sHA 8 =k, o] At (Radial) &) =3t 914
£ 2457 fl8f + ¥4 NAVAIDS s Zdg
7F ek

(2) Tracking TO and FROM the Station
A AP 20 2 Tracking 317 Y8, TO7}
e wj7b4] OBSE &9 th CDIE Sl %<+
o, w@ol AN Boz wadt, wer oI
7F FGolA dRor Hloju, Hiso] Qe
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o] 315}% A& A ARt qhef
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A ——

GO Hiso| T oW, A& HE FAS HEe
2 22t wef CDI7} gFoy X0 R 7
olH, th& HHE-S Yl A o 22 wEF A4S
g 4= Qltt. CDIE F%oll FAIetH 5717} A4
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& (Radial)®] 1 A4y o 2 BE Tracking 3171 9
8, WA Aoz iE 79 A5 AYs)
1 CDIE %ol B0 Ysh= €3 (Outbound)
Tracking= AlZFereh, &4 (Track)> A= ¢
2 H|Y3EAY Intercept S W30 Intercept
sk 4= Sty W5k o9 (Radial)@] Magnetic
Course= OBSE A&-3to] AA3LT CDIZ} 3290
£ w714 Intercept W3FS GA 3T 18 oFS A
A& Tracking 3to] 574 @t (Radial)& 2%
(Outbound) ©.2 H|&5}7] 915 Mo AREZlTt,

(8) Course Interception

Thok Qol= =271 A3 v|gYstal Q= =27} of
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HAE2 AA4E F25 W Inbound)olu &7}
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2of| Past wgFo = A3t

2) B|3717} A]ek 2] U (Radial)¥} Intercept f
of & 2t]d(Radial) Ato]9] 2ol & ATt

3) 20% W}t x| ok 90w R A2 e 7w
o] A], Interception Zt=2 AAs}7] 98 2w
Zolof & HiE gtk

4) OBSE ¥3l= < (Radial)olyr W A=
(Inbound Course)= =¥t}

5) interception WO & A3]stc},

6) F5717t HEE € CDI7} $%l &

Fofe AAsHAl Al gt
SaAel oot AdaR AGshe], AR

JUAA] s S fe A vheth)
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2.5.3 VOR 2g4to| 4l
(VOR Operational Errors)
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(4) B3] 42 ¥ (Course Reversal)Z & &<t

TO/FROM A|A|715 &RISHA] Feako] 25w

FASHAY, AR olslste AZA]
(Reverse Sensing).

(5) Track Interceptione 3= EoF Yst=

tld(Radial) 2 B3stA WHEA EItet,
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LEZ WA R AzZbelr| o, FE7E
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3 After needle centars
track inbound on
2057 radial.

Instrument view
the pilot s persp

reset after each

To intercept a course of 025%, inbound of VOR A

Maintain heading of
= 295°

\ NOTES
\ As VOR needle
centers, lead the tum
\ to track inbound.
I'\,
I\.
“I
Present position,
inbounden 1607 \

radial. \

[22! 2-15] Course interception (VOR)
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=40l ¥4 4 9lal, F= YENeedle)¥} 7
9] Flag L= oJ8f 813 Qlrk, 25=9] A=

Ao Agol M 2FAs A=l A
AR A7tel A= e (Needle) S5
& & 5tk %A B AEE BFshs
Abs ofHRh Al vl RS Fstar, A5F
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A W 4 Qlek, oke] RPM A4S WAshd &
S8 oledt ESHE WALE 4 Qo 2FAF
= VOR A=rolut &57] Avle] =t5s9 2

52 HAs] Hof olget Mz dAH(Modulation

Phenomenon)2 &7 sof gk},

(1) VOR *417] Aot 24l
(VOR Receiver Accuracy Check)

VOR #2]9] 42 == OBSE =9 CDIE %
FollAl F5o] mpAuf H7HA] 22 o] g gels)
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2.6 M& g XEX|(Tactical Air
Navigation, TACAN)

A< 39 A (Tactical Air Navigation ©]3}
TACAN'o]2} gtrh) ]9 o] 24, 7]s2Ql s
= VORI= HE2ARE, 234t G5t odl=
2tk TACAN A4 AHlol= 12483 o5& =
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HMP A1t TACANS UHF Fualgetiol A 253t
th, TACANZ F 2527l Afdo] ARE 7hastd], ol
£ 15E] 126742 =41 Adeltt 2 A|E Ato] €] 4]

A3l ol X Ex YE 8¢ F MY AER

2.6.1 TACAN 2ZI&

TACAN®] 7|5 8ol A= 9 714 Fei7t =t
ol A7 Hke] E2lA Ei= 2P} QA HERdt
(1) 40% S} AA] 2} Z|A]: TACAN AT o] &
o Qlsto], A7)l ofd AL EA] §lo]
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[ 2-17] VORTAC

2.7 VORTAC(VHR Omni—Directional
Range/Tactical Air Navigation)

VORTAC-S: VOR} TACAN = 7H| 2 A4 Eo], A
7WA Z¥2+e] 71, & VORE] W4, TACANS] W$],
TACAN®] A2J7} 3t Siteoll A At} VORTACE
T 7N ol def Aot 7 A ool e, 7 A ol
O] QHEllU7 ARSEAIRE T o A= AgZeljof
%5 Zloltt, VORTACS] & g 847 sAlol A5

EaL, Al 7j9] 7150l 4 AlEEt,

(1) ¥ (Certified Checkpoints)

VORY} TACANS| AEH A= 242F Al 712] &
AF FE o] osff A E AL At
Aee} A VOR 9IS AEshe 2FAR=s 54l
H = Y A7t FUg ALY 7A R o r i

=
B AYS B 4 ek 22 VORTAC A



deflAl VOR, TACAN, DME®] Futri= =7} 219
olA 7] GA Ar|e] 25-S Teshal 7] 7] 93]

W o127 S,

2.8 7{8| £ ZH|(Distance Measuring
Equipment, DME)

VOR 2|2} o] AMgE of, A &4 |
(Distance Measuring Equipment ©|3} ‘DME’ 2}
1 3th = 2FAPE A= e 25 E TO/FROM

wWeleh AeE Zakt, AuUs 48719 A9A 9

oft

A g 1
Avle e 240

2.8.1 DME £ 2 A(DME Components)

VOR/DME, VORTAC, ILS/DME, LOC/DME 3}
HAEE A aariE FRe Ay RS A
33t DMEE 962MHz~1213MHz2] UHF =1}
T oA 2-s3teh, AHs DME A8E Alesh=
Al A= A5 VOR/DME, VORTAC,

R

A7 |8y

A ——

ILS/DME, LOC/DME7} A

2] JHE Al oy P3rls
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A Zales dgsier Bk 3% Ul chElue
4718 EPST gieh =
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(1) ot e A4 g DMESS #dd
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AElstA &ff = 29125 7L Qi A
Fup Ae A2E 7HA] AL 9l DMESS ¥

% VOR/DMEY VORTAC A|Ar=r9] Fut
£ ARgRi,
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H VOROIY LOCEL} 52 282 H EA
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2.8.2 DMEQ| 7|=(Function of DME)

1o

DME+ A%} DME S4B A 2576 9] A& 27

Sh= | AHg-ET}, VHF/UHF 34 2

wsto] DME& ot Adsich, A e 35

4 HX]~ AAste o AREHAY A dm o r i
A4 AP E Tracking sh= © AREE &= Ut o]
A& DME oF=(Arce)'g} gt}

O_|.4
r{ r
001’

(1) DME ©}=(Arc)

DME oF=L(Arc)9t FAIS= ] gl= e AV
<+ AxEo] ek A7l AR AR} Ves
< DME AHE Algsh= AdZRE 183 ol
(Arc)E §A3}a Intercept 7] Yot Aot} 1
2et AdE 2F A =S Alsshe AEE o
At A, 287 &= 4 3Uth. DME ot (Are)
2 A9} vEs sk o=, (19 2-18]% Zo] ¢
=0 HAE wEt

1) OKT 325% t]¥(Radial)S &2 (Track) W&t

(Inbound)3}# 4], DME 7 2|5 A} 211,
2) 150%=E olgtol A= 0.5mHd o] A=A
w5k}, 10,504 oFA(Are) = ’ﬂﬂ
A3}, 22 YR G R A= v AR o 2
TAe ARgRI
3) EE& A3l Al GS9 1/2%
4) QFEZE A3 Al GS9 1%
5) 30% BankE A3
6) Mach No. x 10 — 2 (A3]417%)
7) NM/MIN - 2 (A3]wHd) (o)
8) (Mach No.)2 x 10
9) A3]9H74 (ft)/1000

kel

3

10) Hi=F 90%=71A] A3lE ALt
Roll—-out Wéke 055%=7} H},

11) Intercept 413]9] wpx2} Ao 4 DMES &
48] sfel, wheF of=(Are)E AU
(1.0utd o4, ¥ At Roll-out Baks
Ay A3)gict, wkeF oA (Are)E Undershoot
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(Outbound)<- slHA| 10DMES
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E X
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37] 9lgh 90 AZ]E 3t thy CDIE $9°l &
ot 3719 B 4719 Q%OM SEZ (270
EU 90k FxA) LAl 9 Aotk ok (Arc)
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[212] 2—18] DME arc interception

AZE FAS] 913 vigtol] tigt g A 4
& Hlal Fu719] ks 2AsoF 8kar, CDI7F 2
T ~4% HolgS uf, CDIE thA] &
27 AAEkL Q= 3 Heke gholsic), B Ab
glojl A} RMIZ AlA FHoA 90%1 270% RBE

A5 olgdo Aokt U WA 4 ork

o/ U =

Z0}of U211 A

A Agollde d2 e A5 22w

RN

2]
[17 2-19]9] DME otH(Arc)E A8kl 73

Hh5(Bearing Pointer)S &1l &37]7} Y3
+ DME A9l Q& o, dAeF H3F= FAls)
o] H}9] 2|A] Hl5(Bearing Pointer)o] 7] &
o= 5E~10% &Ao|=s it 1 A
27} ofgk Fold Aol

A7 |8y

A ——

2) 9] A|A] v=(Bearing Pointer)o] @7H £

AxoA SE~10%E 92 FAoles A &

o7 HIE 3 thE, B9l AA] = (Bearing

Pointer)o] thA] E7i £ ol 2 2 wj7H4]

Hpeko. o 75kt tjgkA ¢l ol A (Are)E 97

s17] flsf o] FaE WHEST,

3) Wk EF o= Qlsto] Az HolxH, |
¢ A A] v}=(Bearing Pointer)©] ¥7] & =%
o dFor & 7] 75 A,
ghoF SF0 & Qlsto] Ald HO8 TR,
"9 2| A] ¥l5(Bearing Pointer)o| Y7 & of
A= & wf7bx] AsJsfof gt

4) A 285 g W oR dsh= ofA(Are)
Z5E v 0,50tdutc} 10E=~20%=2] RBE H
73 @ 4 Stk olE S0l FEolAl BE7I7L
of=(Arc)oll Al 1/2~1mFd ol Q1AL 9] R A]
"= (Bearing Pointer)o] Y7 & =29 S
35, ofZ(Are)= Eolt] fl8l FE71E Al

A 207 905k A3k}

o=

RMIZF glow, 23 el W) =7t o] g
of e 42 o oAk, 22t OBSeF CDI
E dlo] AHZ ARSI DMES o}a(Arc) AZE
ARg-stof Blgie 4= Qi

(2) Intercepting Lead Radials

A Y d(Lead Radial)2 oF3(Arc) 25 ]
(Inbound) ARE A3E A|&st= xHo|t},
DME o= (Arc) 255 2t d(Radial)&
o o, AR olz(Are) WA tjA&E] 1}
o} et FAo s vtk jixk 7| 7h o

Intercept

*2-25
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Vary the amount of correction
according to the rate of deviation
and adjust as necessary according
to the rate of correction.

Correct 10-20° for each

- 1/2-mile deviation from arc.

Instrument view is from
the pilot's perspective,
and the movable card is
reset after each turn

'

[22! 2-19] Using DME and RMI to maintain arc

O] A FEA = Ut Sl ok (Are)E 150E
oal=2 vl wf, A=Y 5% o|slr} Hr}, of=a
(Arc) 25 #rjd(Radial)S Intercept sh= A1}
24 2ol A ] Y (Radial)e Intercept dh= A
ol Zol7k ¢ltk, ok (Arc)E vI¥E wf, RMIZ}
H[37]of| A Bearing®] &40l Hle= g4l

] Eolafjof gt} 7hs3t §F W] Intercept &

s
1ot fe e

ol

Y (Radial) B2E A28k, thefael Axq
A7slof gt

1) 28 A3 Al 60/Arc (GS x 1/2 %)

2) 30% BankE ARE-SF wj

3) 60/Arc x (Mach No, x 10 —2)

4) 60/Arc x (NM/MIN - 2)

5) 60/Arc x (Mach No,)2 x 10

tlo



A7 |8y

—

[22! 2—20] Localizer interception from DME arc

6) (A1]5H(ft) / 100) / Arc

o Ao =EslH, Intercept A3E A2},
RMI7} glo] Zt) ™ (Radial)S Intercept 3= 7|&
& OBS¢} CDIOJA] {9 FHE o] & 4= 3= A
gk AlQlstal sttt DME oFa(Arc) 24 24
gto] A (Localizer)& Intercept sh= 7]&-2 #itd
(Radial) Intercept 3H= Ay}t A3}, 51to)
VOR/LOC #4715 7ML Sl 234 242
o] A (Localizer) F-ut4=5 Gh3=0fof g}, whof 2%
A7E & 7§9] VOR/LOC 4=417]5 7FA]aL QIhH,
st W9 AEE Algshy] 98 AMgskaL, o
sl ZAeko] A (Localizer) Fu45 &t} o]
A% # o (Lead Radial)o] 722 A=HE A&

StEE, LOC Hhzol 94L& F2d m7hx] b
& A9)E olsfoF et

2.9 VOR/DME EE= TACAN AR ZIGH

gt GAoA thE o] YAR Aot HLTt &
o, AT B Huld A ollA 715 o FF 81
t}, VOR/DME, E TACAN A4 25 ¥ o] Hhejo}
A R A A WollA] ojd HAR 2 g
W B85t o FEsktt, the FIX TO FIX(o]=
3 Fixol| A th2 FixZ 7)) 5 $3s817] 93t 2.3
ot}

2-27
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(1) Tune

o
I OJO}L RECH tﬂﬂmol YFoR 7}
UA| YehH Bearing Pointer?] mz|e} s)
271 Q)= #d(Radial) Alo]9] 7+ Aol 3l
HaFo 7 Aslgit,

of ¥tz BRE WA W AAl B
(Bearing Pointer) ™| —‘?——E-\"—} Course
Arrow?®] 2] FE Ato]o] Higko 2 M 3s]
of g},

3) A9 vo—]i]% Hot= 29 A7t &
A5, 27] Asle B9l A4 Hhz(Bearing

Pointer)2} ¥sh= H2A Afo]o] F3to] ofd
ko] A37F SR =S 2EwofoF & A
olth, Rk A7} FojEo]of ShthH W9
A A] BH=(Bearing Pointer)ol] 717k WaF
of A3l 4rAl7|aL, AYE 5UHW Yot
2ol d (Radial) 9] ko] A3)7} b=
= dfjofF it

4) RMI9] Compass Card T+ 0|2} SAFSE A
7Vl &7 Y1xet 9A5 wo = A6
2t Compass Card Jollth @571 $1#/12t o
St IAE 18 & de oS AR ol
Skal Qlofof gt

5) Stationg Compass Card S0 |8 3l

31, Compass Rose(=H)+= Station F92
o] d(Radial) 2 735t}

6) 27| Y *]+= Bearing Pointerd] #z|E w}

w8 Y & 4 e

7) 57] YA} Hok= YA ARE Hws)
o ¢ H Az2le] ¥AE Compass Card?] ¢
= PR E] o Astch, Compass Card 2]
PR o] ATlE 7|E0 R otE, A2 A

vl 2oz Agsto] AR AU Ydl=

OAE 2=t}

7] 1A A7} 60mFde]ar 7karat oh=

42171 30mtd ol 3F57] $1Al= 9

7Pk el AR, Yok gae Bl

o= 1/20 AeixIet, ghef 7k} sk 9

28019 37 91A] A7t A= B Qlek

7baz} k= ol Y (Radial) AeE 609+

= o 7PgAkEel AL o] 1A= 1/2

Ao JEE o He,

o 7] fAolA Yk H271R| 9 At

T g 2Rl et @ 9] 9

*
e o
[> o

N

1
>~1

©
=



&G oA 48 4 0, 9
= gxo) 77t AE ob=(Are)Y &

B, i 2 ol 2

F57] HAet dhs g Afo] o] A7
= Compass Card®] FAoA 2] 7=}
272 A7 Aol vl|sh] wiel st
© J27A Y] Ade iR AT 5

2.10 DME 2XxKDME Errors)

DME/DME ZA(% 7He] DME A4 2:E %= 7
°] DME Aof 7|23t 9]%])= VORY} DME HAE
AHgol= AR B Ageet ] YXE Al
st} DME 413 7kA A 2 (Line—of —sight) o]t}
A2 AR 7|25 E AolA= DME A=
7R &) A AE0laL, FEol e AHIA ] (Slant
Range Distance)'g} gttt AMAAE = g57] A
Lol AVg=7k41 8] A A E Dok, A=
A 7] ot o] A A7MA Y A eks thE
o}, o] A= Aw7F S AAA uf ATt F
AL, 87174 DME 43 9ol Sle o 22f= 2|
7} =m], DME 44171 A= o258 9] 1t (u}

A7 |8y

2.11 x| &HH(Area Navigation, RNAV)

Ao d}¥(Area Navigation, ©]3} ‘RNAV'Z}
3l gl AHl= VOR/DME, #AE &3 (Long
Range Naviation, ©]3} TORAN'g}aL gtt}), GPS,

B A (Inertial Navigation System, ©]3}
INS'2taL 3thE 233ttt RNAV &)= 33
Z

71 $1A, AA 34, dASEE AR v 2F
AA =8 ARE Alggitt, o] AR= Ad,

Crosstrack Error, A= 34 (Track)ely fo]
ERIE (Waypoint)ol] T At o] FE= A
o, o]of] F7kste, RNAV 4] AX|= IFR 4
Foll A ARGE =T FelE ook gt A2lE o] e
), SUE 8, AR ] AR 52 POH/

ook of

2.11.1 VOR/DME RNAV

VOR RNAVE= A HFEE AREsto] flojag]
EE whso] W7l flsll, @4 VORTACO|Y VOR/
DMEe®] 9]al] AAte]= Hrof 7|25, [
2-21]0] U<} Q1%=0], Side A $:2|+= VOR/DME
77}11 %7%l DME #Ae]oltt, VOR/DMESA ¢o]

E7A9] A2 ¥ Side B Angle 1 (Yl0]3231

2-29
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[212] 2—-21] RNAV computation

E7Z}A9] VOR #t] ¥ (Radial)o]vt VORTACS.&
sEe] el 254 A0 Age SR,
A HrEl= R E Aot 7= RE ol
QlE7}A 9] Magnetic 422 ¥ Angle 337} Side C
£ A4s| e A&5H o ® Angle 13} 28 B
o}, o] AH= o AH = 2FAH AldE,

2.11.2 VOR/DME RNAV 74 24
(VOR/DME RNAV Components)
H]E RNAV 254 A|7] Algo] A|2kxtol| whe} &
A H e, hRES VORo|Y RNAV HYE Al
El5l= Switchtt Knoboll ©J3l &-57] CDIo| &
wof Qlth, K& £FAbol|A VORe|U RNAVZE Al
HEA=AE dE)7] S8l solu AA7IE 7HAaL

ATk [F1d 2-22] AP] Ald2 flolERlE, Fut

4
_]

(1490
FRO RAD DST

PAR EMR APR
VOR RNV

MODEq  DME  (WAYPOINTy  —FREQ-RAD-DST—.

PULL @
[

von W ool us: l os» llow

OFF

[l 2-22] Typical RNAV display

| AFE Fol e go]xQlE ] (Radial) T}
2], DME A#|, fA&E, Ad=7H49] ARk
skl glek, 2] VOR/DME RNAV A&

cheol B 22 A A3 gl

A

ke

flo

(1) AH&3F VOR/DME A4=19] Fub4=5 Aeis}
L= g ARES7] 8l Off/On/Volume Control.

(2) VOR/DME Modes A€t d AH-E+=
MODE A8} ~9]2](Switch)

(3) =2 © A= & o]g (EE VOR 8); e

(4) #Z20 24 A3 9] Crosstrack Deviation (+
51t o] XA == CDI)

(5) + supdE = A8 9] Crosstrack Deviation
3} Direct to ZJo]ZQE7} )= RNAV Mode

(6) CDI AA w=ao + 1.2567Y43 A3
Deviation A|A]7} Q1= RNAV/APPR F+ &
= (Approach Mode)

(7) o" A= sht o] 4o ol 2RES A4S
% 9k o 28 A AYEol gt ol
ok flojZRlEet: e 4 Qe o Fot,

®) dlole] e 28 AAL AR} flolE

2
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A ——

MINNEAPOUS CENTER
132.9 398.9

GCO 121.725

UNICOM 122.8 (CTAR(
AWOS-3 269

4 Nm
q* F 4
{FAR) IAF i
5 NM from MAP WPT .Lb°° LADIN
N44°19.03"W85°18.64' N44°22.43"-W85°09.65°
1827 1683 '5\ 114.6 TVC 138.4°-24.3
A : 910

MAP
ROMPR
N44°16.70-W85°24.80"
114.6 TVC 167.9°-24.1
910

A 2999

[l 2—23] VOR/DME RNAV Rwy 25 approach (excerpt)

DME A& AJA]7F VOR/DME REofA] 7|4
= Zolu} 7|0 25 E] ZHFE Tracking o of
gk J&sict, SHAINF RNAV 2.E0)A DME dix]<;
T A= ol gk Ao A = A)sir, Random RNAV &3 2% |3 @ 2tt. RNAV
238} HxHDeparture Procedure, ©]8} ‘DP'2fal gt
the} & 3t A Z(Standard Terminal Arrival
Routes, ©]3} ‘STAR @3 $tth)= DPQ} STAR
Aol ZFEo] Qlrt, VOR/DME RNAV <+ &
A A e TS ARG 4 Sl Fo|xRlE &

2.11.3 VOR/DME RNAVS| 7|5
(Function of VOR/DME RNAV)

VOR/DME RNAV 32| 0|42 3-27]7} VOR

3} DME A4 2H9) 54 gl 92 B9k oF AW Boxel: T ARES TSR Sk : A
T S FRE] WOIZAUES AHT 9 O|EQIE o]F, i, Fukr, A (dentifier), o)

-2-31
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A7 By

0%
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H|

td(Radial) A (AdoflA fo|ZRJAEZA),
Z A #:11, 27] A2 I A(Initial Approach
Fix, oJs} ‘TAF 2t git}), 22 d A (Final
Approach Fix, ©]3} ‘FAF gl sic}), A H %]
A (Missed Approach Point, ©]3} ‘MAP o]z} st}
olgh= Izt 2o Ut F= B|FYol; TFR 4
FotollA e 57| f1gt 457] BA RNAV 4

Hl= A9kt IFR 28-3% 9l %1 Hrotof it
Vertical Nav Modeo|A] oJ® H|= 2|3} 317
3 b= Alggtct o %loli?l = ke Al
o= StollA ™= A, thE o] 2RIE
L StollA AEE ), RNAV Hﬂl% A S}
o] 7ok Altstal, ofd 4
23X (Glide slope) A|A]7]o]] 422
FAgteh, A7IHEE ok B¢ ol FE AHlE
}%:—-; o, 2FAb AlSEe 2 S AE7} H|

2o

7t ohet A
H

me
rir

l> )
r
o
e}

r&m

8, theol WAE wac,
(19 2—-24].

(1) VOR/DME a5 AEgic},

(2) RNAV ModeZ Aleigic},

() HeIEZJIE(225%)F AW F= VORY #HH 4
(Radial)& A&lgic,

(4) AeE fo|ZQI E7FX] DMEZFE Q] A 2] (12
utd)E AEgic),

() HE dgs gstaL, TO AAI7F vepkar

CDI B2 S590f gt

(7) CDI Mk 7 sl A =olA g4 Hlof
W 2= AAE Aolth, DME AAl= ol
QEzRE] Az(vie)E AT Ao,
Ground peed oI EZIR| Q] AL &
(Knots)& A3kt TTS(Time To Station)
= %lolE‘E?lEW}XM AZbE AAE Ao,

2.11.4 VOR/DME RNAV Errors
o] A|2§I9) SHAl= Al R ffolrt, IkE A7
Aol wA7F HA g=s AIFS AR VOR/
DME Aldz25y gel "ojzl g3ezo 4st/4
2 =7k Ao, diuFetd, A= ot w¢t
Fo71e L A A 4l Ak ofskE 7

5to}7] w2l e,

11

Instrurnent view is
from the pilot’s
perspective, and
the movable card is
reset after each tumn

[l 2—24] Aircraft/VORTAC/waypoint relationship
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2.12 &7{a| SMshH ‘W2 A3 (Repeatable Accuracy) <= A7}
(Long Range Navigation) LORAN $I21E 2Qlstil, 1 A= E 229l o
2, 7] LORAN A2 =ol7}7] ¢J3 LORAN
A 43 (Long Range Navigation, ©]3} S A3 o Al 2 =A5t= Aol 7] 9
‘LORAN'o|2} gteh) et A2 g AlAeS A ZEE ] A7t @At "ok, dEgn A8 o)
Alwst7] Hall 2ol 7123 $47] HEYAE AF - & A XS A% goh 71240 R sk H
gtk o] A=A Yo XS5 HEs| o], 7] YA & AHgato] o] eAE2 s Ao] Hr,
AE =419 100kHzo| $41& & 7HEs 470 LORANS| Mgl whe o= dof 22 A7
Solt}, o] Fukpo| A AsE AT Y et (W) ¢tofl = WAl Y4271 AA =W 0,010k oLt
A E ol Ya}y| wiitel] AUt gy JHE o] §3 603 E =7} F},
2> olt} 7] g 2Al7|= e e of Ao A&z (Absolute Accuracy) & s7HdllA
O WE RS THAISE ok, AlS ke m2F AIZE EEAH R WX §AE AAsH: 58S Ut
Aol 5 EAtch, AAFo RN E FAG =2 AIZE 2F:AL| 93] 71 wol ARgETh LORAN 417
2018 7HA I Qs BE AFEL A4S wHEo £ A JA7F AAEE Ao FFwr) 88
ot e daEe dEil §i2E Aok e AR LORAN Aol Fotes A= R T E
HEE Hgheltt, A&Ho R Hr/9w AHS A Ag], TD LOP A} ZMwo] e, Agnt 28 4
Absle B3k, AFEE e AFRES 2A5HL A F, AT o v ), $2417] AR
At 4= oA Het, 7 HHE A AE ol QJs) 0,10k oAl 2,501

7HA] Wgkc}
(1) upR|et AAREE 9] 24} Track.
(©) vl A e AAEE SHel A ulAu A 2.12.1 LORAN 714 Q A(LORAN Components)
AF A ZFRE ATE A7FO R Uleo] e
Ground speed (12|13l ol#|et & 712 AE LORAN 4171 F41 $417], A% A2] A4,

o] ). o e, /A, Srelue) e o] Sl

(3) FA 7= 2] A#. e o, $471E 2713+ sHAY Warm-—up Al

(4) FAA] =2 A7, e 7 s, AREAIA] Z2OE o =87t

(5) Crosstrack Error, Hotta d#Zch LORAN $:A17)= moF AMER}

7 22O ok WY, 3 AEE ofBA Alds)

LORAN-Z A A3t A3 7} AT ofa: A ugt Lrfof| whep ZWA HR 131D§ °1E37ﬂ L
FH Al~dlejtt, LORAN Aetof dis] ua uf IR Bl Al

4G Folok & 714 Feje] st ek, A= 2ol Bastet,

*2-33
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gy7lo] vjA|etal 2FAE AREE = Qlofof
t}, IFR—2¢17} LORAN A== sl A7}
ofof a}al, ZFAR= v Hof| A2 75 ¢

Ao sk,

%0 o

H>

2.12.2 LORANS| 7|5(Function of LORAN)

2718t o], AA $1A folx]
LORAN©| % 2Hgsl=A15 &<lst7] 913 GO TO
£ Aeigith Sake Aee A& A AA(0~0.5
apd)of ojsf) AAJHET, el 7P 7hEt Mode
L GO TO°]t}, Database &4 glo|xZlE
U Aesla GO TO ModeS AleHgtc), 1]y

ga17] dof|, o2 590d JE AuE H=xs)
gk oI ES] Hrot 9wt ARAE &
alof sttt AAgt 8 I=, "Hujd, Ar]
D= A sz ddlo]E7L 7Hsgt LORAN H|o]E
Hlo]A&= IFRo|| AHESE o @k w9, Ad,
HCIEJEZA Y AZE, A Trackd &= AJE
o Z713ted, LORAN 4171 8|8 A 8 (Flight
Planning, $o12RJQES] A= A&, H 719
oA Y v 94, A g Y 5 2

o 1 O
32 912 4 ek,

E= =]
:——_Tﬂ ofal,

ol
fj
>~ ol
4 -

[rt

g-ﬁﬁo{}l
s

o

71%5E

2.12.3 LORAN Errors

(1) System Errors

LORANZ A159] ofj=rolut 1M & sk 9
el ofsf) 7Hdwt7] it} LORAN =417] A2}
A= 7HEE Zol A glol7] $J38) ‘Notch Filters'

2 AR} 60Hz 17 S0 24, A7)

7] ZL.Q. b

N
Y
Y
02

gHAlignment) $J3 Ui+ Al = AR, 54
sto] AT of F-2HlE Aldgth woF IFR 28
%1% LORAN #27F S vkeh S 9|3t uj
N Mg 2eH 2FAIA L Alert 253t
o}, LORAN 4157} ol Bigt&s Avs o 7}
ZF Agstar, ol nliEelut g
U S2] 915 ol At Add o Py &
o}, o], Ad=oriE At Friekd Yo
T At g, dRbE o2 LORAN A3te
+ VOR A& H} Fojur,

X

al
AN
98)5}

(2) A5 24} (Operational Errors)
LORAN &-&°f $lof 2FAP} ishs 22k
o Ao,
1) IFR &80l 177} YAl 92 LORAN 417]
E AR A
}__,_/\}: x}x]g] 7]&0] 7J— /K-]Dﬂﬂ(ﬂ ol:x]
a}-27]9] POH/AFM LORAN Supplement(©]
Supplement+= QI7HH IFR 82 ¢l 357|
Hell glojof githE =helsfof gt
2) AHEE Qo|ERIES] Aw/9e ks F5 &
QABHA] 3.
olZJNE B/ % F3E
VOR, 22} zAzoflA Azt tE $Ud

oo 7



A} vl asto] gelsfof gk, qhof o]l
E Z&7} AFEA} Databaseol] 0] 9k, At
837 Aol A= E gelafjof gt

3) mlekat AlE oA L& LORAN AR E A5}
2 A|E3l= AL golg|of 3t}

2.13 Global Positioning System(GPS)

AAF A|2EL ICAO2] GNSS, vl= GPS,
AloF GLONASS, 3 GALRILEO7} QAR &2
ollA 71sse WE2 vl=e] GPS 7|&
dE]Sltt, GPSE & AlAl o= oAy gkt 9
A5 A27gste d AMEE 14 FAYE AlA-0]
o} A AlA AREAREOIA Aol 5719] $14d0] &
& HolA sk7] f1sf 2570 A wix7F A=A
o} 24 4709 §14e] et 3xkd fIAE
gl d Zasith 417]= Mask Angle(52417]
7F e AHEE 4 e AEA 919 P W
1) 9ol Q= I ZEE Y HolE g AR
o}, u] SR - S B GPEE GPS ¢
Aol wid ¥ GPS 94
ZF 9149 A ?i*(ﬂ‘%
Woll &A% dlole] MEe] dFEgos U3
3 7+ 9ol Hujrlch GPS #3 AA= AA =
A AA 1984(World Geodetic System 1984, o|35}
WGS-84'2taL gteh) 2}aeolh, GPS 9149 A=
GPS f1/dell 9Jsff A& Hloje] M| dFios
HATn) 2o g2 94 Aldls= NOTAM A|AIS
SME & 4= ik GNSS 292 AHls AREE
AL Q= 9] 3ol whet Febricy,

oz z

o,
(o]
=)

>
R
o,

mlo

1_4
o

o

A7 |8y

A ——

RAIME o2 v]|s] thA S BAA Q7 A
o= 7HER 914 AlBE Ao RN, A

—4 ZAA MonitoringS $83= GPSY & 5
glo|t}y, RAIM glo], £FAb= GPS 91A] F284+=
B 4= gltt, RAIMS 2FAMA S2-242 )=
W2 Algetet, Z5E oA SAle] |AIEA 94
A Segmentel o =7 wj7hx] 2A717HA] €]
DisplayZ} A4S 4= Q7] wjizoll, o A% |Al=
B S (PBN) ol Al = vl Sa8tct, 914d0]
2 RS Navigation A%
sfelay] Sla) HolE 1
Yt A1) AA

119

3% 7
AlgstaL A=A,
27 712H0] FIAXE 2l
W8] /o] RAIM 7]5<=
el lojof gict,
RAIMZ 24 o= "Alske o 24 5719
oA, EX 479 94 W 7|oF 1% ¢lE(Baro—
Aiding)2 {3ttt Baro—AidingS 5HA) —HM
thAalel B9 A 2AE AR RH GPS
3 A8E 7M7) ulolet, w4 oRke) Gy
S ‘Fault Detection and Exclusion(FDE) 0|2}
132 St ol $1A1 8l
oA At H”Q HiAIAIItt, FDE 53< 7t
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Ao Al CNF= DME Arc] Al2b & z]%¢l
HA]o] ¢l= DME Fix ¥ Sensor(AA 27+ 415,
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3k > ik, o]y
3} CNF+= GPSo| Overlay Approachol A4 <7t
A& ApproachsE ¥FgsHA 8 = AxH3e] A
g}, olgfdt AHE2 e flal oF
GPS A|&8jof| ofsf ARg-Fojoet 3}al, Approach
dollAl od o BAS 9l AREoA= ¢ H
o}, CNF 7R ICAO9] Jaf &= korowH
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2 Fly—by o] ZJESS AMESHT Fly—by 0]
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SHE5HE AL Fly—over

ITOEL )& °]0]i?j_‘5_§4 A2 Roll out &
T 517 Sl Fa7|oAl AL Yol EZJE Ao

A3)61A| ste] 27)9] SegmentE AZA3IT} o)A
= A3 oliFelet sh, & B AY s]u]of sy
BAME L MAWP % Missed Approach Holding
Waypoint(MAHWP)= 2ukd o & Fly—by7} obd
Approach A2l 2719 go|xelEo|t}t Fly—over
FOIEZJESS F3717F HELR HE2RE 435 Al
Hs}7] 0] POl ERIE AFES HlFaop & uf Al
Gt} Fly—over o221 EQ] H&2 o] &¢
2 glojzZRIE oIt o7t fo|ZIESE o5
o2 AR & eSS, NoPT B2E 9
8 IP2 AREERS o Fly—by fllo|23ER, 117
i 5 Aol EUET} PT tialo] IAF/IFR AR5
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*2-45



2-46-

A7 By

o8t
o

H|

r
M

o, @ A (Fly—by) 4&o] AESF Fold},
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mﬂ —4 gi JN'
DA

s

o

e

4> 4
Mo g
Bt

24 Fale] 48 5 B > 2t o]
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o=t} Runway Threshold ¢Jo]ZlEL QJulA]
o7 MAWPE 57H 22 &9, SNEEZ)9] 4]
H B35 7 £ AU, B RWHHE 3=k
= AHlE ve—%i, RW36, RW36L). Thresholdo]
A > MAWP= 57 24+9] Al 35
7}A]+= ¥bH, Runway Thresholdo]] 923 MAWP
+ RWi## Al Ro= WAE 4 Qo) o7l &

HAo] &7 % w7}A] Approach Chart7} 3%
tlofefuo] 2ot th2A| Wi 4= Stk ERt
Runway Threshold ¢o]ZQEE djF-&E2o] GPS
Approacho| Al Minimum Safe Altitude(MSA)<2]
TYOE ARGEHL,

N [‘Iﬂ

2.13.8 Position Orientation

X

GPSE AtEE o XFAEL Position
TYE 7I&olof gt Az
2 &4 (Track) X+ Fixed Navigation Aid7}
obd, thx8] AAl He|EZJAER AlFFT, 5—5/\}
7} 713= S8l HEE SAY ot At e

o ) e M 2 W B e 4

o EQIE] 2] who] 41715 A 14

=1 1T

Orientation®l w3k

Fly-over

[l 2-26] Fly—by and Fly—over Waypoint

< gfjof 3t} o]AL 4417]E Non—sequencing
Modeo] =oF A2 4 3t 441717} Non—
22 W= Bearing 2 A7}
Als=aL 441715 Auto
LA A7IAY, B 2FAE
o2 Yol EE Aed 74| 2o v 9o
IERER A mizio] A & Aolth 477
VOR %= ILS Ground Station7}A]2] DMEZ} o}
4, o Hlol2R1E 7HA 9] ATDE Hol 7] di
o] Stepdown Fixes T+ Overlay Approach A9
TR A HE71719] ATDE AlAtsioF & Aloltt,

sequencing Mode®] ¢
AeE Qo] ZREZ7X]

Sequence Mode=

PBN A]2Elo] A Magnetic Variation2] %&F

(1) PBN A&y} 2]AF 27+ NAVAID #A7]4] 3
AZIFP), & AT, A FEAE, 9
SID/STAR &-5A| Ao A =3 Magnetic
Courses Afolofli= zpol7} 2A sttt o] *}o|

Antete o AR

£2 Magnetic CourseZ



Magnetic Variance w+=o|tt, st A7 Ax}e]
RE Leg= True NorthE 7|&0 = 3t Y3}
= A Tracks wet A& Ak, 8=
2 HES §Jgt Magnetic CourseE A4
3 Magnetic Variation 54 ¢] True Course
of A&Ht. 2o Fi7+= olH Magnetic
Variation 32 True Course®] Hah=x]& 2
A Aot} A4 21 NAVAID IFP= 33
A =35} ¥l Magnetic Courses A28 True
Course®] 7]2% Facility Magnetic Variation
< A&3tth, PBN A4 2] Magnetic
Coursex= 2 7H9] H& WHo=z Aibeh
SID/STAR AHA=L 7125 23 Magnetic
Variatione ARSI, IFR Route Chart+=
Magnetic Reference BearingS ARE-3tc}
PBN A|28E 3hg7] 9o 7]z23 dare
Z3} b4 AAkEl Magnetic Variation2 T8
FAY, B 34 dlolEuo]X Yo ZE3t
% Magnetic Variatione H3l] £024 &
off tisl & Tk, o712 PBN AlLg)}
£ Magnetic Variation AFE-dH= A3} A4
Aol A4 PBN Al~Hl o] o]sf| A|d ¥ Magnetic
Course?}, IFP Arol] ZES}E Magnetic
Course7} EetAA st @2 WHAE 4
ltt. 234 PBN A]28(VOR/DME RNAV
gu] AQ))o] X&5-S Frxsto] FPstar 2FA
2+%-8 0 21t Magnetic CourseE A3 =
A& olslish= Ao] Fasitt, odd), A9
Hegt o HlolEH|o] s E3tsle] AT
255k= PBN A|AHES Magnetic Variation

gl 7102 = = olv] AlFE Magetic

A7 |8y

A ——

Course W¢] ztolo|= B el HE J=H
A7) AAE Y8l A&3t Ground TrackS H]
Asfjof 2t Approach Chart@t &4 Ho|g
Ho]22] PBN Al g4 Zu|o] 2.8 Afo]
o Azket zpo]7} WAYRITHAE, NOTAMe] &fs]
HZrlo] Wk7kEl Approach Chart’} 43S
Zreth, £4] =29 PBN Al 3R AH] 9]
AAL, o2 EE Alo]9] Ag] U Magnetic
Variation Z|-goA9] zto] wjZof, gt o]z
JER So)7k= A2 o]dY fo|xlIES
His A22RE ) o 180% $1A]of 9l
Al F 4 Qlth PBN A|AF] flo]ZAE7HA|
o Agj7F th Qo] ZAEA] ALk ATD
o]7] wzofl AzolAe] HMalrp Eol WAy
4= QlaL, 7|2 Faksol ke DME S35
StationZ7}A] 4% Slant Range A& o]t} o]
2po] 52 dy7] A= 9 NAVAIDY|| 77ke4

2 7l

2.14 WIDE AREA AUGMENTATION
SYSTEM(WAAS)

FAA= GPS Al39 A=, A=e §84
= S7HN717] 9J8l 2 BA AlA"(Wide Area
Augumentation System, ©]3} ‘WAAS o]z} gt}
< 73Tk, WAASE GPS7F 9hE off, o] Z3E]
Category 1 4 H7HA| % 3P AARZ A&
o] 3lgtd Zo|t}, WAASE 48 583 S 5
HAZIHA RIZFeE-& et 914 AAE 9
oF FAAS] Heh4] H30] 9 Qaxo|t},
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ICAO+= WAAS®} Z2 Satellite—Based
Augmentation Systems(SBAS)S 3t & It
Z|(SARP)& Aolstoitt d&, = % fH=s
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(MT—-SAT)-based Satellite Augmentation
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&730] S7tEHA GPSeF AR SHg AA
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3 FHAIE = D] WAASE § W& AlH2 A
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o 914 A= S AAsk, M3 (ElEE) Y
A3t mne wAYs) 98 oS WRS: GPS
AEY ASES T 15}‘3} Network W] z+
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%3]] Geostationary Earth Orbit Satellite (GEO:
A AFAE 4ol Uplink ot 223
+ GPS(L1, 1575,42MH7)%} 22 Fukr2 WAAS
GEO®| W& A% oA WAAS
o WS, B ASE Algshe Aol F7kste,
WAASGEO= AHE AlA Wiel 37t GPS 4=
Algo =M GPS| 7S SHAIZIH, 357]
A7)0l 3712 Q1 SARA 2 (EERD S4S As
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/\] 7] 5_9_ '61:

ghch, GPS9| #4742 AATY] HARE FFE A
AL, B A 2AE Eol=F APEA G A
o Algor FSEHAU. As NS GPS/WAAS
Glide Paths(Vertical Guidance)2} &4 #HL A=}
= 715351 319tk FAAE= WAAS NetworkS A
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3WMSs, 6 GES @ 27]2] &9 £4) Alg| S x3}5}
L aTE Qabe] BAG 15E SEshich

T58 AHES 8 WAASE HIAI717] A
of, FAAE d&9 Test ¥ 22l &5 +3
shich,
7F Ag =k, GPS % WAASE Z33t+=
GNSS 332> WGS—84 ## SystemS %
stc}, AL @2 Aeronautical Information
Publications(Electronic Data ¥ 338 A %)
7F WGS-84 E& F6¢ AE m2e A YA
Tk ARg-Eofof Bith, thE =7he] WIZHlE e
2 71E9] SBAS System AREoA] F74#2l A
o A e Aol WAASY A7 HEE
Vertical GuidanceE Al5-3tA|9F, ICAO Annex10
o AW T o 2US FFA7IA Edhe &
w2 Approach7} A AlA &5 28-S A3l ¢
4 AN AREe AlskEE B wAe sl
o] AAEL AW HLo| ofY Il ‘Approach with
Vertical Guidance(APV)'2} 2211, ICAO Annex
6ol g2l=lef glom, LNAV/VNAV ¥ localizer
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Aol WA 4 9l
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Electronic Glide Path& AM-8l% LPV minima
2 LNAV/VNAV minima7#| #]&& = 91
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< AEEY f= W F7HE Y ofe 4
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Guided LPV Procedure®] W7+ 371814 &=
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o)A # 3ttt LP Procedure
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RNAV(GPS) HIE55 236to] H|g Y] BE ©A

£ A Ysl= Av|A dAE AF3tt Coverage

A7 |8y
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Aidinge] 9J&3}A] %3l Glide Paths ®HI=: 5
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Source7} gl AT L2 #AZ AL, 2 3
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9 o] QI7bE Al 1%% 2] Baro—VNAV

o} fARGE 522 Glide PathE THe 4= Q1o
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VNAV A ZEZ 913k 0.3NM(556m) Limito
E2HE LPVE 9Igt 4008 = ¥t} 232 3t
250 E E= 11 oA Minimas 7} LNAV/
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o

>

o2 A
&4

AgsE 4220 Mu|AR =2 4= 9t} Approach
7F Aot Active HHEMsEHH) AV o W

& HEo] MB|AR Fail Down' A =t} o
2] Vertical Off Flag7} Vrebbar AxH(Procedure)
E AZ3E T H|g)o| 0045] Q= 12lo] H)3Ys}
1l )&= Approach9] &%
FAF= LNAV Minimag Af
o}, Lateral £24 A|3tx|7} LP Approach®]A|
3, Approach7t Active==(3155=) 52

o mlm
o (&
b od
T
-
_Iaﬂ:: ol
o L
2 R
P oro BN

-

o] §17] o
o] Missed Approach”’} ZR38H Aot} WAAS
TA719) B g F7HQd B4 GPSYf LR Al
SE Atela AAH O Z A=Y LI EE 1=
7I%50lct, Olﬁs BE WAAS 7% HHof oJg| 5
YTt WAAS fra W9] ¥, B WAASZE AR
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2.15 Ground Based Augmentation
System(GBAS) Landing System(GLS)

GLSE &&717F &=of et © Sl 4
ket Aot AekE St A e Al o
= Global Navigation Satellite System(GNSS)2.
29| = =218 AF3ltt GBASE= Local Area
Augmentation System(LAAS)ES €3t ICAO &
ofolth, LAASE 2FAF WO =R E LS9t &
AR System &2 =St LAASE A4 %
Hlof ol F7+A171 GPS Al&o ZAE FiL H
Yol A ILS9F FAREE GLS A J& Alsst
7] Q5te] WA A FCE. GNSSE Final Approach
SegmentE {8l ILSe} FARE F=& AlEdith,
Final Approach Segment A%, GLS Approach
HEOS Area Navigation(RNAV) T+ Required
Navigation Performance(RNP)o| &AE & #l9|
o} AH]= GBAS Ground Facility(GGF), 4712
Reference Station, VHF Data Broadcast(VDB)
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uplink Antenna @ &37] GBAS 41712 +4
o}, 2FAh= FMS menu WellA] 319 Approach
9] 571 Digit GBAS CH NO, £+ #5522 5
7l Digit(Systemell 23)& Ad&sfor gich, E3t
GBAS CH NO. 9| A8e VDBE FxA(Ith &
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2.16 Performance—Based Navigation
(PBN) And Area Navigation (RNAV)
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3 3 SetQ] 327] U REAF QT AFFOl 3 A}
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72 A7, 935+ ATC Radio $41& 747 sk
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TRAFFIC INFORMATION SERVICE (TIS)

ENCODING

*NOTE: The TIS
application may be
"bundled” with other data
link applications, using the
same processor / display
as TIS.

ALTIMETER :

AVIONICS BLOCK DIAGRAM

:%ransponder
Antenna

MODE S
DATA LINK
TRANSPONDER
TIS Uplink TIS Request
Messages Message
DIGITAL
4+——| HEADING
APPLICATIONS
PROCESSOR * NOTE: In addition to the
graphical display example
y shown here, the TIS data
can be delivered via textual
display or synthetic voice.
A
B TRAFFIC 4o sNv .
ALERT >
== 051 ==
.
= ¥ _—
L
| -071 ==
] |
CONTROL-
DISPLAY SAMPLE
TIS DATA

e _0 71 BLOCK
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TE= e B FEe 7HAAL Qlokd A ARk
Data(500fpm | o Level, 500fpmo]AFe! )
A2 7)),

TISE @& Aal: A
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2.19 Automatic Dependent
Surveillance — Broadcast(ADS-B)
Services

ADS-B+= #HA| 7ot ADS-B System->
S7IW @ AApgu|el A4ke] 7Nk AVd= -

A 4 A= GNSSE AREste] &h7]9)

£ AA3sa ATC 9 th& ADS-B Serviced|
gt ARES f18l FE 710l diet F7HA %l FE e}
A 18] AAE A Stationof FAlRIC o] A
Hi= of o 1znjth $AIEY, nj=oA= ADS-B
AAF 7] wet JH= T Fukprt shuR o] f
At} 978MHz F+= 1090MHz.

1090MHz F3t+= Mode A, C, 9 S ERAZT
(Transponder) % A3t 3% ADS-B
71%& 7} 1090MHz Transponder+ 37} 91
ADS-B AHE 7} Transponder WA A setE &+
At} o] 27129l AR L ‘extended squitter’ H|
A2 G A 9131, 1090ESE FFEch 978MHz
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He RS
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LA 2 A = 9l =88 7R
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2.20 Traffic Information Service—
Broadcast(TIS—B)
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2.21 Flight Information Service—
Broadcast(FIS—B)

FIS-B 978MHz UAT dlo]E] &3] ADS-B
ABIA Y EYIE FolA A A 8E ARl

olc}, FIS-B iﬂzut A% e AR 3]

H ol A] 7}*174111
Line of sight)olli} FIS-B A= H|3) ¥ ¥
7] olF9] o &S s 2FAkl Sl AMg-E
Atk ey, 2 ARE VY Be Iy 13594
FYT anolN= QF Hoh, 2FAR=

Aol s 78‘741

H}:HFQO

S=ad HeE ARA B 24

£ dfjoF staL olsfisfiof gk, o] A2 AAIH 7]/

o]t (NEXRAD) 949 19 & 9 NOTAM/
LAY BIYARHTFR)s EF2ITt, FIS-B ARSA
=< YA %= System 52 Higke
24, g9 A0 AT Ees Zﬂ L

t}. FIS-B A5& ATCHU= @38 Av] Y9
9J&l] Monitoring =|7]|(ZYEE =7]/7FAI=7]) uf
2ol 77k FSSofl FAd oy Hste 1A-S Bl

g}, HUAEL thau} o] Fusle] Hiustolop
st pEE 2, BEE IR 9 A7 B3

% 9 A9, $719] 55 2 Call S ol

2.22 Automatic Dependent Surveillance
- Rebroadcast (ADS-R)

ADS-RE 2719 WE £ F3}4=(978MHz Y
1090ES)9] =8-0] 875 ADS-B A1 AA<]
dlojel—5a e 7]5oltt. ADS-B AlAl= 1A

9] b $AE ADS-B HIAAE S48},
ADS-R2 A4S 93t ARE Wosia o] §
Al

THEal DP% FurE ARRRI, oA HE
ST Link0ﬂ TA o] ADS-B
7¥7k0] 9li= ADS-B Out
= &t Y% ADS-B
g AMSSHE 3 71E AR JEE ngstn
ADS-R W9 7|55 97314 ¢=tt. ADS-R At
? &l(System) 4459 AHllE
Eﬂ@gia, 1G] Aof| AEe ES Al
Stk ADS-R 52 ATCEUH= 235]H
H] 3% o] 93] Monitoring %7] wjol 717}




A7 |8y

k\%_‘_ % UAT and/er
UAT and/or =5 T 1090
3‘“‘?‘\&\ ] -

1090 ADS-B, ADS-R

TIS-B, FIS-B

TiS8 |«ADSE

Radar | Surveillance =
Sites Processing | Target
reports

Control Facilities

== ———
I ATC | FIS
-‘-‘-L Automation | SOUrces

N Ground

73 Fls“ 1090 radio

Surveillance N ¥ i stations

Ground TIS-B
Broadcast ADS-R
Server(s) * ADS-B

* No FIS-B over 1090 links

** Both aircraft must be on the same link

[a2l 2—29] ADS-B, TIS-B, and FIS-B: Broadcast Services Architecture

eS|
2
2
2,
-d
r>~
L
-
o
o
fu
H
*

e rlo
BN

[

r =

N\

i

il
;?

1o 12 AN

25 9 AT E Qo] Version %O]E}.

2.23 H|7|2t& HxHInstrument Landing
Systems, ILS)

A 7125 2] (Instrument Landing System, ©]
o} ILS o2} i), o] A= 54 EFEE A=
oF 1% MHE AlFeteh ILS AAl= AY A7IA

o A AY Ade s¥cke o AN [1H

2-30] o] AAE th o] RAER A=} ol

(1) Localizer+= 9A4H &2 A4
B(RZ/LER) SHE ATt

(2) Glide Sloper &5=& Touchdown A o= (&
& 3% AR FA(f1/oF) ST E Al

(8) Marker Beacon< A AZE we} Az A
BE A,

(4) Approach Lighty Al7|o|A] AJA wjgjoz
Aglsl= bl =52 &

]
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(1) Compass Locatore= &2 NAVAIDo|A] ILS Tracking, Marker Beacon Site &<¢l, ADF
A= Het= ¥ =& £t Compass AL 93t FAFE A|l33lic},

Locator= A& t7] HA}, Localizer A&

VHF Localizer ILS approach charls should be
: = > consulted to obtain variations of
Prowvides horizontal guidance Individual systems.

108.10 e 111.95 MHz. Radiates
about 100 walls, Horizontal
polarization. Modulation frequencies
90 and 150 Hz. Modulation depth on
course 20% for each frequency.
Code identification (1020 Hz, 5%)
and voice communication (modulated
50%) provided on same channel.

Flag indicates
if facility not on
tha air or
receiver
malfunctioning

1 1,000 typical. Localizer transmitter Middle Marker

building is offsat 250 minimum 5 ” —
from center of antenna array and 'mwmfﬂ decision
within 80° £30° from approach Mu-dwg i BNl 1.300 H
end. Antenna is on centerling and | | letion is o
normally is under 501 clearance

plane. Quter Marker
4 95 dot & dash combinatio Boudos Hist e
/ Point of intersection nenprecision approach

runway and ghdesiope Modulation is 400 Hz

Runway Wh' eencded.

T000 (tynical) [ —

250 fo 600 - ashes'sacond
fram centedine

of nunwary

Approximately 1.4° width
(full scale limits)

UHF Glideslope Transmitter
Prowvides verfical guidance

320.3 o 335.0 MHz. Radiates about
5 watts. Horizontal polarization,
modulation on path 40% for 90 Hz
and 150 Hz. The slandard glide slope
angle is 3.0 degrees. It may be higher |

SapRreling o0 ol e Jﬂuw- marker located 4—7 miles

T from end of unway, where glide | -
slope intersects the procedure = — o
turn (minimum holding) altitude, ){ Course width varios
50 vertically. | between 3" to &°
\ g ‘ Lailared o pravide
700" at thresheld

Compass locators, rated at 25 watts | .
output 190-535 KHz, are installed \ I Scal. i)
at many outer and soma middia
markers. A 400 Hz or a 1020 Hz tone,
maodulating the camier about 85%, is
keyed with the first two letters of the
ILS identfication cn the outer locatar
and the last two latters on the middie
locator, At scme locations, simul-

taneous voice fransmissions from the *Figures marked with asterisk are
control tower are provided, with All marker transmitters typical, Actual figures vary with
appropriate reduction in identification appraximately 2 walts of 75 | deviations in distances o markers,
percentage. MHz modulated about 95%, glide angles, and localizer widths.

[23 2-30] Instrument landing systems
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(9) Glide slope £417]19} Zro] ¢Jx]8t DME=
Touchdown7}4] A&|& AlgstAY, qkeF 4
2 Azl AT 2 BEE 23 A4
(VORe[Y =7 AA))7H4] DMES A5t

ILS AT52 339 Aot 2FA] 79
71z8t0] Al 7HA] o2 Y] Hom ERE
Ut} Category I J 22 Touchdown A3 £]of|A]
2009 E o]4e] H #olE AlFert. Category
II A2 Touchdown A|H $]ol4] 1009 E o4
o] A EolE Alsgltt. Category I H-2
A A A2 glo] H Al H RE HAAE AlE
g}, 2FAR= Al7] A o] Qlejof staL, a7l
Category I 2 57| flsf 214 &4 AnlE
7FA) 3L Qlojok s, Category 1I, T H& %
AL A1 ] HA IS IR S o] L

Qs

ik

i) ot-N

A7 |8y

—

2.23.1ILS 7+ 2A(ILS Components)

ILSE= ofg] 7k A AJHES ARGRITE o] A
AE2 ILS A dFiow ARgd 4= 9L, o
£ AT YFEoRE AN 4= it dlE =0,
Compass Locator+= NDB oA AR89 4= 3l

(1) Localizer

27cto] A (Localizer) A4 QHEIU NE= F&
S Eol7] Y8l A WH = oA F
w5] HolXl A7] EF20) F4A A f1of ¢
Agtet, o] A= R FYolA MM (Middle
Markers), OM(Outer Markers), Localizer Back
BERE P Aup g95 HAH, o=
< ZVZ Front?} BackZ =22 HEt}) Localizer=
108.1~111.95MHz(Z2 H 4% AR 22jqh)
aprf ol A Qhjsk=d], QrEvellA 18utY == A

Localizer antenna

Narmal limits of localizer coverage:

the same area applies to a back course when provided

[ 2-31] Localizer Coverage
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A7 By

o8t
o

H|

r
M

2], 223 ML Siteol| A 4,500ft LEZFE &
ZF2 Threshold7}A]9] A2 ¢H|E AZsl}, [
2 2-31]

Localizer & Z2 94 'Fly—left (CDI7} €4
5| & o= ) A Fly—right (CDIZ}

HHs] e2Hor AL RS wet o=
Ao Aol 7 oz HoJEtt, 7} Localizer Al
A Al 24 BASE S04 Fad 4 qlar, dF
3 7HA o7 Aegch ILS ge1e 23 T(F )
2 A&} olE S59, Localizer= 8 ATC A

X
©
)
o
)
NI
2
rU

T AAE Bh= Ul AHESHES o] 3
kol SA1S H43 4= Qltt. Localizer A&+ of
F 57 g Eof(EF hx) ¥ vhs = (Needle
Sensitivity) 2 gt} o] AR Zo|A &27|7}
|A] o] Z20F 9 5%0 oW, Hlso] &4
3F(Deflection)dt7] ©t}, o] 7tz 25 3k
gaet 1A wpor shA| off &ot, HaFol 1/4
A4 oW 7l et Ad 2 A

L

O{N

o}ol
il
=

190
T= u

o|tt,

]

o

Hr

(2) Glide Slope

Zelol= L2 I(Glide Slope)= AAF Al A
b WAL FEjE vhEol WaL, pAlst, A|A|shH=

A 2B (System)S W3ttt Glide pathe 33-7]
7} FAFe| A3 H A GSIA(Glide Slope Intercept
Altitude)?} Glide SlopeZ} nA}sH= ZLoj A &2
HA ARG AES Slsh Zdstshe v|gyshor &

Z140] AAR Aoltt, Glide slope &A= < &

il

F2 ZoA e 750~1,2509 E o}, 12| 3
o}Alo) A FHZ O E 400~600T] E Atolo] Q= AL
ool Eo Qlr} Glide slope &0l o) Fw 7

Localizer Course

Middle Marker Beacons

i

Approximately 300°
aireraft Ialerar
displacement from
centerline per dot
deflection

Approximataly 100
lateral displacemaont
from centerline per

dot deflection

[ 2-32] Localizer Course

2L Tocalizerd] 98] THEo|x]= AZQ} TEA O
2 23}l Glide slope Zes HE 35g 311
oA MM2 2009 E, OM2 1,400T E QJof| A LA}
S oA 2,56 ~3 5k & Wao|A Qlrh, 4
A+ 2 Glide slope ZI=2 ¥3 A4 Aofj&E oFA
Neg FAE = gl 2ollA, Glide slope AH]E=
2 dol7h offr Qo BE= ZojlA H He

o] 9Jx|gtt}, =, Glide slope Ztex= 4=7H4] &
71 4= Qltt, Localizer?} th27), Glide slope %
A71% Front A29] 2% AT Hekogul Al
431t} o] A|AH|(System)S Back A& A /\]
2] QHHE Al5dtA] =1}, Glide path®] F7+=
HE 14270 foh, gA AR ezRE 100Hd B
ZollA, FAAZ = tEF 1,500 EZF AL, 4]
Ao A= FobA 2 9 E J=7t Fot,

F

O

4z
o 9

(3) Marker Beacons
%= 7l¢] VHF Marker Beacon(Outer Marker,
Middle Marker)2 2% ILS A]AH]|(System)oll
A AFg-=Eth Al W14 Beacon(Inner Marker)
+ Category I 8§o°] QI7He Ao ARG
Marker Beacon< ILS Back 724 FAFE A|A|
a17] $Jall AREE = 9tk OM2 37|17} ofr]9



LA QX E Al Y BaFo R HE 4~Tu}
& Localizer Front 73 &A4kol| Y=gt} Localizer
ARl A3t %A Glide pathS B 2 A
olt}. Glide slope FdAlol HA & FiLof|A]
2000 E Qlof X5t MM-E Localizer Front 7
29] FHAel = 25 Threshold2HE tfj=F
3,500T Eo] 9Jx]3tct, IM(Inner Marker)S MM
I} 25 Threshold AFe]9] Front 7 &2of ¢x]etc},
O] AL Category T ILS H& sh= B9t &-37]
7} Glide path AF9] 24 11% (Decision Height)o||
= Ae ofuleith, Back 42 Marker7} Q= 2%
o

Back 29| FAFS A A3}, (19 2-32

(4) Compass Locator

Compass LocatorE2 @& %29 NDBo|,
ADF $417]0f| ofsff =4I| a1 AJAF L), ILS Front
Az} Zro] A2 u, Compass Locator A4S
OM ZLE]|al/%E= MM Alda} 2ol 9123kt Outer
Locator®] A& &1 ¥AH LOCY Al =4 &
Aol A F A A% ol &0l Dallas/
Love Field(DAL)] Outer Locator= DA'Z &l
=t DALY Middle Locatore= & 24} ‘AL'= 3¢
1%},

=
n
1o
e,
=
X
ri
i)
=
@
[oN
(@}

=

B
=]
H1
A
ke
N,
flo
<

o
A

ol

A

flo
Mo

o

~

>

o

o
Bu)

=2

-

X

N

X

A7 |8y

A ——

AR A7) 2FAPE A5 dfloF sh=A] A
< (Missed Approach)E sljoF dt=A] ZAdt=
AZolt}, 5 & Thresholdol H3tol| whel A2
Glide path= 7HE2¢l + 7§12l SE&2 Wt o
Aol A, &2 Touchdown Zone Markerg X
HA LS ALl gtk ALSw FASH AJA A
3} (Visual Transition)2 ¢J3] &3] ti7|& A&
3l%=% Touchdown® 2FE 9] Wk 78], Glide
paths 913t Ya A5ttt 2549 ALS A12H4]
HelE S2hAlolofof gk, 1efjA HE A4S
Aol ALSO] F7E of= Aol Sasith A7|H|3
= o7] doj| 5A%] 33| T3 AEY FRE Y
7] St A7 AEE Eelee), 53] 24
53 A& A3 H2(Circling Approach)& 3+
U, Al 2V A EHlo] BEali7L = A o
7ol §1A%E 2 Euld ol AFe]
Aol A A Szl ek AwE A ko)
< o2& § Qlrh FF Rabbit(E7]) ¢l 2=

High—intensity Flasher System(:17}®= A& %+
A w2 Z -y AAEo] it ¥ uke-3]

Aol wid R g e HdeE wEh A
2 olq, Hlo g g Fo] YRR o R oF
sk BIE Aleetth. A4S 2 Rabbit'e 2
2819] olg= 3ttt

REIL2 A7) @529 W21 254 2905 §3)
AR, o A= AT TYe

Threshold®] ¥R SHOZ A|5IHA FA|
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A7 By

Ol!

H|

Legend Fiashing light &> Steady burning ight ®e=o  Omnidirectional flashing ignt 3
ALSF—Approach light system with sequenced flashing lights
SSALR—Simplified short approach light system with runway alignment indicator lights
MALSR—Medium intensity approach light system with runway alignment indicator lights
REIL—Runway end idenfification lights
MALSF—Medium intensity approach light system with sequenced flashing lights (and runway alignment)
Y ODALS— Omnidirectional approach light system )

[Z12! 2-33] Precision and nonprecision ALS configuration

2.23.2 ILS EIl ZH| 28 24
(ILS Airborne Components)

ILS AA9] g4 A= Localizer 52417], Glide
Slope, Marker Beacon, ADF, DME, Z+7+9] %]
AA7IES EFHET AL VOR A7

A<

akA Q] Fukg: AR o] Ea ZA7} B Localizer

FAl710]7] % stk ofH A= 5 s
o] Me} A9 (Switch)E 7HAIL oy, &
108.00~111.95MHz Afo]9] B4 %4 A 7}
27} AgEy A os AeEct 18] okow
VORY} Localizer Futr A& -2 HE(Knob)
I 2917 (Switch)= A% 4= 9laz, CDI= VOR
i) d(Radial) ol A& ‘On Course S A A3}



w

ol Glide slope 41717} SEHA o2 Fu}
Astelete, HE2Q Glide Slope A4 4
Localizer 345 W9S v 2502 A
Aot Fulez AAH 108,10~111,95MHz <
oAl Zzke] 407l Localizer A'd-> AH Glide
slope St} A2 o231 Qlth Localizer A|A|
A7} Glide slope B2 283l & u, o] A
71& ‘Cross—pointer(a} A AIZ) AJA|A 2}
2}, ¥Ask QlE 4% (Glide Slope)d 423
=2 Localizer 329} Glide path
AAE AABtEE &3 oAl A HeF(Five—dot
Deflection)S & H L2101t} 3}¢7]7} Glide path
Aol 91 ), WS 5ol Hn B2 Slo]
Al Et}, Glide path7} Localizer 7 2 (Full Upell Al
Full Down H&7HA] tief 1,45%) %t go] 7]
o, ¥hs2 #3715 On-path AJ&3sl= dlof| o}
w7kslch Glide slope Interception dH= d
of, 443t Fslar ol 254 A4S dloF &
717 Ad | A= A ot Localizere}t Glide
slope 711 Z1¥H(Warning Flag)2 &S 220l
3F Aol A US wf AAA A /\}EW
U S0k 4Aleet 417] AL
Uehdth OMe 22 5%, 29 F 719 4
A9l Dash, B&}/15+9] Marker Beacon Light

FRIFET, MM 54F 52, 9 95 Dot/dash
9] H| &2 uAsl= Dot?t Dash, 4 Marker
Beacon Light= ZRIHE T} IMo] AX|H SrofA] IM
2 w2 5, 29 6719 vEE " A543 4] Dot,
3JM Marker Beacon Light® &1%t} Back 7
2 Marker7} AAE oA #& 522 29 72

~753]9] Two—dot &, &M Marker Beacon

4 o=

Bl

rr

(Localizer) H

N

) _I

32 N

of

)
ofy

.

_Il->~ to
=

HU

A7 |8y

A ——

Light2 =HlEt},

Marker Beacon 4241719] Zre= WS Ao A
Hightt Lows Al 4= o}, W2 7% (Low—
sensitivity) 2= YA AAE 3= 9 Qo] 7t
ZF st A S skar, HES S u ARgSfof gt
t}, =& 7% (High—sensitivity) ¢2= &-57]7}
Marker Beacon Ao & off o]2 HiE A

53t}
2.23.3 ILS 7|5 (ILS Function)

Localizer HF5-2 -27]9] A} Hgkol| Alat
o], 35717} Localizer T4A1e] €&l =
&0l A=Al HFol ) AAgH, HFE F=
Al(Index) oo OBSE =& LOC Inbound
25 W5 v §-82A2ke, OBSE Ede A&
Localizer HHs0] 92lo]= ] ofite] oJake u]3]
2] Z3kt}. Front 42S Inbound & @iy} Back 7
Z2Z Outbound & 4], &2 AA= AP R
of QA Ert, (19 2-34], 3571 C, D, E 1)

35717} Reverse Sensing 75 7HA]aL A
Ol Back AZE Inbound® Wy Front A=

£ Outbound@ ], On—course Z2 & H3EF 4
& Hso] HFH W&o g o]fojXit, o
the needle(FF=245H
Am H|gsl7])2 AErt, Back 4E 41
3 BF2 Back A2 1 AE A9l W,
ATCol| ofsf QI7h=]A] ehQtehH 2 flsl AHE-S
/\1“ ot Ht}, Localizer 49|

A

flo oY X o =2

nﬁg—l

‘Flying away from

n 2 rlo oxt

rlr

A

T, CDIZ}
A Hlojd w7H4] Inbound W&-& -2 8f2},

o
548 A2 FolAwAl A Hdd oz 3
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Localizer inbound ﬂ

course is 180° As you begin procedure turn,
course needle shows

divergence from course

centarline increasing.

While on the procedure tum

inbound the course needle
becomes direclional, Start 4
the turn to final approach

coursa when the needle

comes alive {needle moves \

away from side) and is

moving toward center,

As you fly northbound of the
instrument runway (in this case
Localizer 18). with the radio
tuned to the Localizer
frequency (and identified), the

course needle is not directional.
= Correct left to center the course
o e
Maintain course with the £~ [ needie.
neadle centered. - |

As you fly a missed approach
alur:? the back course, the
neadle, indicating “fly left” is
directional.

In this case fly left to get on
course,

Runway

Instrument view is from
the pilot's pers ;
and the movable card is
reset after each turn

[212! 2-34] Localizer course indications
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aslojof Stk W Aol 228 WA oy
Hito] YREES, OMo] 22T i UF 54
2 s o]l Aok g

Vg o] 284 7148 23k BAE Mo

A MM7ZIA] 73skat IIHOIE} Localizer 25 G4]

2 243}, 48171 $18] Power
S AW, FAO LEE 9 l°H°F L, A
Ao g Az+A HZHS ALY Ald] A (Missed

Approach)& $J3t 733}7} o] Foj#{of 3}"/]' CDhI2}+
Glide path s Z|A1e] #A|9} Localizer} Glide
path ZoRRE §57] A9 WAL A%
S o, ILS A sheAl Zust A7) szt 33
)| 250 WaAS A L2 Aol Glide
slope HH59] HF= Glide pathe} Bes g7

woorE
s
O_L,

A7 |8y
A ———

o] 91X & A At} &-3717) Glide pathR.oh &7

9L uf, H=L ol HEkHTH 3-27]7} Glide
pathioh A oI& of, ke 912 H3Fd, [
2 2-35]

2.23.4 ILS XHILS Errors)

LS9} 1 4 8452 oo WAH Az 7
2 4% eAES UTH EH ol A
(Localizer)®} Glide slope AlZE52 F7hatA g o
3t EA| 2R FUe FE= FhARE L

7} A 3L

Glideslope
needle indicates
“fly down"to
intercept

\ glideslope.

Approximately 8 displacement
from centerling per vartical dat
| displacement

e

Glideslope

needle indicates
“fly up” to intercept
. glideslope.

\

Approximately 50°
displacement from
canterling per vertical
dot displacement

[l 2-35] Glide path
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A71H[2

q

o8t
o

H|

r
M

©) AR AR sk Ao 2715kl Glide

slope AL B ] =& 2 ZAxg 27}
%J of Wit} o] AR H=o| 7t

T g2 9=~ 12E0f4 gHEo]
A, LOC/Glide slope 425 dAe 1%
= Hsh 93715 AR A=E At
A Glide slope =2} Glide slope 743 ZidF
(Warning Flag)©] HPEoHH L]—E]—],]—_‘E_ A

0]

;
r]o oﬁ

ox
AL

=2 % Glide slope H]—— Z] /\]) Qursta of

F e ugR 5kE s Hek 2 A
Agh 4 o] WAE RER H2S sh
ol A3 ARE WA S Aolet,

(3) Marker Beacons
Marker Beacon $417]9] o} o =57}
AoHd vz, $A7I=5E el goixl A
HolAs AL F4le] HA] gethe A9 ol
7b Hot, AlE AR IR BAES g5A
AZ7F A QA gAY, gt A7 &
T o HAYSkE o] Marker Beacon
A7EE FAY M= £017] S8 A 59
o] glo] AA =t o] ZAES Avionics
Stack(&s A&} 8| E ArobA A2l w2 A)
o A& (5% ADFE} 72) ThE RadioZ % g
o= AYS ARgeitt ofE 347 Marker
TAZIE AEA1717] f13) ADFE A
Fofof 3HA|TF A3l Z19H(Warning Flag)2 2
87 oot oE 2419 ¥9ler High/Low/
Off' Al 4A19] 29| (Switch)o]t}. o] Switch

L S A1B AEAAT 24 BE SIXE A

i oNO

Beacon

sttt BE Test 2AF YA = @A Marker
Beacon Light®] A7} 2-53=4 HHsI=
Aot} I8 EFE ojE A8|7} Marker Beacon
o] AAz AFst=A of= 7|54 WHS
Marker Beacon $417] $15 vlgj3lHA] A&
7} &As| a1 R A)EH=R] &el(d: A9} Marker

Beacon Light)dl= Al Qjof&= gich,

2.23.5 284 A2(Operational Errors)

717} Localizer 7 29 *}%‘547] o 2o,
Interception®} Tracking 7]&°] ZZg}o]
A (Localizer) 722} VOR #t]d(Radial)e]
X FUSITHI 328 s ek, CDI W&
Localizer A ZoA Rl w2 oh= AL
7\etshet

(2) HIefRt A=y} e A AulE olgste
Aol shtel #4l71E ol g-oto] ILSE Agha}
+ 5% Disorientation(‘&F2t AAl)o] =
o o8 ¢ Qe Be Ex ZHE AR
2k, BRE AlZbel| @ a7 IRk ARgsth A
R,

(3) 9ol A AF3 A 22} W&o, Localizer 4 &

o]l 4 Disorientation(¥aF7rz; AHAl) o] Fct,

(4) 2433t Localizer Interception 2%, &

Interception Zt=%+ Overshooting®|4} WaF



77+ A (Disorientation) 2] gelo] & 4= Q)

t}, Interceptions & W, 753l vHE=0] A
S 221Y uwj ZA| Localizer A% WO E A
slsfjzt, ADF 4
Localizert} NDB7} Inbound 724}l QJchd,
Fu7| A& Zolsh= bl &5 Efol Hr

-

A7) LS HEE ¥ 59

¢

(5) vl Mol & S8 AR LU uf
CDI¢} Glide path B2 £ottfu 7| Hr},

2.24 Tk K|St
(Simplified Directional Facility)

R

nsroll Al ARE-El= T A1 AlE(Simplified
Directional Facility, ©|8} ‘SDFo]g} stch& ILS
zAeol Ao} FAFSHA 2F M B=E AlSRl
SDF ZAZ= &F=29 A € $x 9la oF To]
AL Sk glon, ARt #E ILS 2Ao|AR

of 57] wiizoll g gt AR o Sl Off—
Course A|A= A2 FYAA 25 5= A7ty
of Jith, A= FYAMCZHEE 35%=2f 90%= Afo]9]
A7] AA= 2-o] oF Em FAJsfjof g}, SDF ¢t
Huhe g2 FA00A HA AAE o Sl o]

A o]l = Qs 2F AL Fret R W7t

Yol 2t A7IHE ZHE 9fsf A7 | ojof g
o}, o] s HE 3=E X °}hEP A A=
= SHEY Ao s RE gofEy FFR A
dol A&EE AL F7E g5 "‘WEE}
+ SDF Offset 9IA|= BIYsHA W=7] o =
SAE o] A4 ERlsfjof 3t} FAl7| =R E |

A7 |8y

A ——

== SDF Al59] 7= 22 Zf vy 715t X
Ao H Ar F4e Awst] fls 6=4 12%=
of =] qlrt, SDF FupE Al SAHe] 219
(Identifier)o] %At o= ZAgto| A} T,
A= 2l Sholl T7F 24] ¢h=th, & &

Lebanon Missouri SDF2] 2012 LBO7} Hrt,

2.25 HI9{ZtA| ISk HXo| SHH HX ZH|
(Localizer Type Directional Aid)

a4

ool A AMEElE W74 W W] gy
X AH](Localizer Type Directional Aid, |3}
LDAJ2} gthie #8401 AUzl 22eto]

Aok vl 5 QA A 159 o] oh

T}, LDA A= Z2 359} 6% Alo|ojA] SDFYC}
o AUe A A=E ATt ofd LDAE S
ojE &£EXE 7H1 Qlth, LDA ARE T2
Ao =] QIR ANt B2 FgAlT LDA 7
27} 30%5 WA g & ARY AAX7L LxE
ol & ¢

TR AutE T7F WA 0= Al SA2 EHof
Qlth oE E9], Van Nuys, California, LDAE=
I-BURo|t},

2.26 H|3H 22| A|AE!
(Flight Management Systems, FMS)

H]sy a] A|AE(Flight Management Systems,
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o8t
o

H|

r
M

o} ‘FMS'ole} gteh)2 11 AA| 2= Au|7t
ohvch, Ity Eoke gAlE A
AL 2E3lels Ax|o|r}, FMSE th ) 3t
2] QTS AP, o] &=l Y 7%l At
Ho olrt. FMSe v|d S57-d3h 2354 ] Aol
of A& o] gk FMS+ 33} NAVAIDY| ¢4
o} 7 27, 3FZ, Intersection, DPs@} STARs
2 g dlolgH|o] A 7HA|aL
Atk FMSe ERE @2 ARSA-A 9] floj=
3lo Ms}: H]Sﬂ oF2, JJo]EZolE, ®
RrolZo]al Akek 4= 2l
A AN A3
= we gofstal, Hlgy A
yste, SHEAoA HA By =
T3+ VOR, DME, LOC
IH thg o] AJHRR

g 8 zpas _/,\_A_]—zs}: 7)< 7FAaL Qlt}, INS,

Q= AZE R Yzt

Z}
2
t}
2 AW Ushe g2
3] 2
=
=

oy
O

=

>

=z

Q

2]

©n
o°1'
EE
?ﬁ r
rlr

=)

=

N
o
=

T
9
1o
%

yis3

oF5old 4= 9tk FMSE 57} AbA] Ato]
of| 4] ‘GO—between(F7HX})O] E]E% erx)] 3h A
25 Q3] A& /&2 A A E

[22! 2-36] FMS CDU in flight plan mode

2| (Control/Display Unit, ©|3} ‘CDUe]2} stch =2
lgsic} 18 2-36]

o|ES 3, FMS AE 3k NAVAID2)
Fueg Y EHEl‘”(Radlal) Ael HEE 4
AU, F 719 NAVAID g gy o 4
UE A JuE ok I7 o, FMSE 9]

Ir

Z], A (Track), ¥st= B3, dASE, dohe=
A (Track)d} HHE A& A gt o 53
3t 7)o A FMSE HSI, RMI, Glass Cockpit
Navigation Display, HUD (Head—up Display),
Autopilot, Autothrottle Z2]of| 8-S A5t}

2.27 o= ClASE|0f
(Head—up Display)

= fgarEZYo|(Head—ip Display, ©l
8 ‘HUD' g3l ghoh)= 2FAe =4
(Windshield) Ato]e] et Ao 3} Air
Data(@.l Tz Swot T £, I UK/
£%3} Glide Slope?] 9l/°HH) 9= Awdh= &



[a2) 2-37] Example of HUD

Aoltt, @79 7140 dpE BFE BEE %
[e}]
AXN

PHEEE EESPILEES

o) v 2El ol -
Zdlo|2 BT 4= ik, i 2t ol 4
o

Hete HUDo|| Ald= 4= oot

2.28 Radar Navigation(Ground Based)

i"ﬂO]E]Jf_— RF °1]L1X] _L]- ]——% __EI.Z %}63:2; ’/10\‘/1\_]_

o -cxeloll Alsie), dlolel $AV1 ol 3
& 29 228 Al BHOE $A 4 o]
of s, TiE dold A7l 38 4E Sz

A7 |8y

A ———

AIRE AT 4 Qlofof Bt dlofE Ald A
AAlA Flole] Al e] A He] gtofl 9l
719] dloft] RAtubE A=A F Al
Aoz gh5o] W A EA}L WE AA5)
Aol oJs, A 22 ol #4E ¢
011’4 AT sk XA = A S
glole 45 thE Aol wHAste] fAAA 4= Q)
t}. Video—mapping &A= AA| =2y F38F X

=5 el Wi 24 goly Ald Aol vt

& 4= 9lt}. Video—mapping 7|5& ARS8 F

NEIAAE 27 H4S &

2 o
F

—r‘ oo{A r
oH rL

lr l"_u Flr

AN

3
o Sl &% 42 1t d oleigel A o
A= ATCRBS(Air Traffic Control Radar Beacon
System)oll 28} A= ATt 5 22+ FHAlEolH
(Secondary Surveillance Radar, ©]3} ‘SSR'2}1L
gehet Eele, 33710l ds ERNLEY'E o &
ot A AHle EE AX 2 A Beacon QHEIU7L
GAFE o] A etELel o] Fopitt, A& A

= QrEEE At £45 Bijo] 37 EdAEY
£ AEAIT, ENAEGL 29 gg A5} 4
Sajol 437] B, Y] MES 2 A AR
£ mgels vle] A dE #4824 A
S5k} ettt
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The Universal UNS-1

The Avidyne

The Garmin system

[ 2-38] Typical display and control unit(s) in general aviation

2.28.1 Radar Navigation2| 7|=(Functions of
Radar Navigation)

ATC7} AMgSH= gloft] Al&ElE & ZhAfE o]
B (Air Route Surveillance Radar, ©]3} ‘ARSR’
O]ﬂ— b‘]—]‘;]—) —1—61—7]'A
Radar, ©]3} ‘ASR’o]g} 3},
t(Precision Approach Radar, ©]3} ‘PAR’©|
g} sit}), 3% W ©A] A (Airport Surface
Detection Equipment, ©]3} ‘ASDEo|2} gtt})o]
ot ZAlglolel= 360% WelE EX|otar 24 A

o]t (Airport Surveillance

4 A2 dol

HE A FIuAlel e ¢ IOlﬂ RES
Edlolel Yehdn), o] ARe ¥ A&
A, FrasdA] o e I 2z Ald

3} QlAsto] ALEILH ARSRE $AHOR Yo

A9E HYetes AA L, Huld 79 Abo]
o] 2o = FF7] AldS AlFsh= A g
olt] Azo|t}, ARSRS &57]7F ARSR 9] oF

o] 9& Wl ACC(Air Control Center) TA|A7} g
oje] AHlAE Al 4= YR o Fth ARSR
& ACC(Air Control Center)7} Radar Approach
Controlo] Q& AaE= AT} vjalAwt, o A

3= Terminal Radar ServiceE A& & I=
£ o &t ASRS 3% FHoA ddjdew
= AP WS ool AHAE AlEstes AAEU
3571 fAE T
£ A9 o= Xﬂ
I AaE 71
S ollA HVJ%‘ AR T 4 ek ASRS
gloje|# e (Radar Vector)E A
o A= ke B9 2FAkIA
9 FE7} AT, FF2REY Ao w2
FAR= MDA, ZstAl7]o] oS uf 29 Bt
ghoF @ gtohH, 2E koA v wpdmio) &
A 1% (Recommended Altitude)”} A2 7 o]
th, PARS @57 =AY 1H4e lsiAl AAI %L
sk A, 99, 1= JEE Adsks 245
Bz AEZ ARE7] 9f8f TS Atk PAR 4|
= A A5 B AR2 AREEHAY, HE §
fle] W& A o AL 4 ek PAR ¥
doll = 79 etEluzt ARgE=t, she A

£

i, #oju] AFE 4 —4 I



HZL F REOR oA gk 1% whe 3
w9k 7e] HuE ek, ofel% uhe it 7]
e JRE Uedth PARS BAAE ofF ush
Weleh T QRS 2EAA AT 5 A 3
Foh 2FAlA HAT Yol AFHD §37)
AT PR FA AR A HES 9

Zth, ZZAMA Glide path Interception®]
7] 10~30% Ao]| W& 3 i1, AA Hs= A&
SoF sh=A] Wl Fot, Wi A4 AL%=(Decision
Height, ©|3} ‘DHolg} stth= 2FAPE Q78
gk Ajg-Eoh, wkeF 95717 Glide path®] 9
U o2 HofXIoh, 2FAb| A Hojzl e w
2} ‘Slightly' L} ‘Well'S AbE-ato] otejzm, 224}
+= Glide pathZ =o717] &l 8t/ 4552
dafjof gttt A FEe 7] et st
Al5E 3L, ‘Rapidly 2t ‘Slowly'E AHg-3te] 4=4]gt
ot o= o3 At “Well above Glide path,
coming down rapidly”

A7) AR oz o] Az o) vhelntct A
o, gkoF 5717 Wy g ARt E4
A ool ol o] A4 vhoz sl
AL SR FHETE, A 58 7S B
9}]] E—g}uz] E;H ﬁgg H]sﬂs}ﬂu} /\lgH ;<4 g
P2 s}, wpejel o] I ol
1717} ®7kE DA(Decision Altitude)/DHell &=
517 7R 2FAblA AlFEet, HAAR=

5717} 2% ThresholdE AUz w71 A1
29} Glide path JRE A|Fgtch, o] A oA
FTAE BFE SN Hofdl =S 2=
o}, ol AH|Ae Ho] HREH AHFoR F
=H

:A
BN

i

rﬁi i

m
N

[e)

J

H ml o
O:
o, o.?l

BN

l

A7 |8y

A ——

3}

T 3 =R A

=]

(1)

o

(Airport Surface Detection Equipment)
o glot] HHl= F7Iet A ZATT T
AR BE J|BH AFE BAGES 5
Ha] AAIE UL, HAEl = #lolH Indicator
Consoled] AA H5E A3} o] A= S
ig} FERA] FF7)9F A AU BAHo
L ARl AZE O R BB o 292 F

(2) glolg Algt AFaH(Radar Limitations)

1) glold Au|Aol= AI7F 9laz, ATC A A

2 glojrfof Ho|Z] FAL ATC A}
A

=
=
o]
AN

=

2

a7 5] 3A ARS A

]l__ o1 O [ele]

| O 33l 7
o= AL g

T‘S{O

re 437

% gltks Ap
2ol o} Fastc

2) FAAHTY] AL 71 AT 2L WY

2l tf7] 3 *JOﬂ Pl 714 g

Asd

mlo

3) 12+ gloly oyAl= Tt 24
AVE]| 2L AR AT 3o AlEFH T 2 9l
sto] FUe Azlof = 7‘%%71
Al staL, | A=l =
A st 23] Xﬂﬂit}

) /\]-r,H;H oz 1/1—,8_ 1501]
Ofel] 2| =AY, A7) FAl wize]
sfo] ofefo] gl Elof Hol| & Aloltt,

5) 38719 WA R ol HhALY] 7]
o oJs 24 otk THEE 23 Fh
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A7|HY M &=H

0
F
5

F37IH w1 AE7 = 2 AU Al
& F47100 vig 14} ojHz B

RN
Alglolt= 2EMode C) Ald 5
T QA gt IYnE N HHL REA]

23] Qojof giel,
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A7 |H|H
Instrument Flying

3= 7|= 7H7|H|3H




" Wy

N =
VM 712 A7 HIY

A

3.1 H|&A|7|(Flight Instruments)

e A E *P%Lh‘-’f:“i EFAE A

A B3 glofof sz Aoz A44EA HeS
W, 371 AdHel 4 S| B3t A7Hg
oL} T ole] AAE 2 BE A O 4
Al H27h glol SguI LAt MBS T 4
o uf Qe s

VFR Aol A slashs gt 71 el

£1} Magnetic Direction Indicator”’} ¥ Q3}
t}, o] AZIEol F7tsto], IFR J=olAl Bles}
+ f|& Gyroscopic Rate—of—turn Indicator,
Slip—skid Indicator, 7]
Q= AW EA, Al-B-zxE

L HAEAA,

Indicator(Artificial Horizon),

TEE AT &
FAIsHE AlA
Gyroscopic Pitch—and—bank
Gyroscopic
Direction Indicator(Directional Gyrol #HH])7}
Zasi},

IMCel A H] 3 e}=
o] AU Agtd

Fe7le A5 AA F=2A

oA AF7HA] st

o|% 2
A HlASES she AR Ao Ao wa
H22 AT AZIE AR Yk of Ao

A Eojee A7|EL

|7152 Pitot—static Instruments,
Compass Systems, Gyroscopic Instruments=

o] gk,

Basic Instrument Flight

3.1.1 & - Mo /| E(Pitot-Static System)

R0 3H57] A7l A Al 719 7] -4
& A7IES ZokE 4= Sl o] Al A7l wizet 1L
A, £=A, SAACIH ol AV #3875 -
At A AH=(Pitot—Static System)ollA 243k 4
& W=t HPATIES 7] oA FeT1Y 5
B, A AU o], HE AAsk= Hl Slol
H 7] 4] FERE 5ol Eldt, o] Y
2 7)9] & - AoF A|AH] (Pitot—Static System)]|

3f

_IYH.

[o
HLT.

ol3)| £JHo] = ojAke] YA|oA FEH L),

AR A 37] E IS 5717 FIFREA|
O= 9] WHgh Y (Flush Port)ollA] S Ec,
offl g7l (18 3-1AH A7|2 71EEE

Pitot—Static Head®] ZHAA SAHY ofE &
5715 FAY =2 7 Sl Hyet 119 (Flush
Port)& 3l Feo] SHHL} o] Y2 A&

H3E 3 3717 e WA &

go) 9l ol 4% o 1A 33719 2 249
ANA BT 2AHE Tof &t o] Static Port 5
we 7] 7ol AR Fele % gle], FH(Pory)
Qlofl d-5o] A A (Static Air) Ko A==
A& WARIY,
29 (Pitot Pressure), = 2% 37| (Impact Air
I

Pressure)S 87| Z2HL 2= 17| 8l8kS I}



A7 |8y
A ———

Pitot pressure chamber
Baffle plate

Ram air

Static hole
Pitot tube

-

S

Drain hole

Static hole '
OM Static port
toatar (100 wals) Heater (35 watls) OFF J
Static chamber -
Pitot heater switch
Alternate static source
[ 3—1] A typical electrically heated pitot—static head
Ikl 9)= o] gl EY 2 B3] oA
Vertical speed Birspeed 2 gFsiar T, B | &9 ‘IT*—(TUbe) = 5ol 4o
Altimeter indicator indicator o

Pitot head
with heater

Altarnate static
source valve

Flush Flush

static port static port

[ 3-2] A typical pitot—static system

e}, Pitot Tubet= &=AR A% o] §la, Static
Port= &4, A=A, $HAR AdEo] Qi vt
of Static Port7} 4502 9o A & A

off 9s b, 2FAR= 7] W dEle
a17] sl oflu] g W E (Static—System Alternate
Source Valve)& <t} 0|27 3P Pitot—Static 4|
ol ek he ANE B 4 Slck 2] o
2 Pilot’s Operating Handbook/Airplane Flight
Manual(POH/AFM)of|A] 2he1gh 4= Qitt,

3.1.2 $Jx| 2xKPosition Error)

Static Port= 7Fsgt oF oA 37|17} ekt

Al g el fAR. 18

T
i3
O%
ox
£
=2
)
5
=

-3-3
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ol
N orlo
N
)
Wi

r

|(Landing Gear)} Z3(Flap)< Y
HeFol 00] H= Z=)olA Static
O] F7)= A=A LA 0 Ao T
L] o AE FURtt o] AVleE A%k
o] Static System® $*| A} A
Ao d-Zoltt, POH/AFMZ
+522] (Landing Gear)2] thofst

o AgEe +EAE 3L 9

r
O

(o
I

P

N

i
0
_l

)
o
=
-

o
o

N
ofN
e
N

oN &

ool
oft ok
NN
of [
o

2 o e oY
oX % rlo
=2 3
=~
rff 'UE
1B N

3.1.3 = - M2t A|7|(Pitot—Static Instruments)

3.1.3.1 W73 31 %A (Sensitive Altimeter)

ARt Al = 5719 Al 4™ S0

T AEE g 47 e v EASH: of

Y| 20]=(Aneroid) 7]¥A )T},

3.1.3.2 2% Y& (Principle of Operation)

Treh A Y] vt S (1" 3-3]el
A HIzo] &o] vlo] Qlu, FFo] 7 AE o=
°]= F4<z(Aneroid Capsule) Ew]o|t}, ofjZo]=
(Aneroid)®]l 2H8-8H= A2 oF|&0] = (Aneroid)
£ B otz def SAof whsto] o] & FEth
71 AR 7|oo] WetHA 7L #ght: 79
ol 20| = (Aneroid)& Aol Eo ¢ o] A 7|9
ARG 9] oA W uf, Ruf WSS SRR

10,0009 E oJstollAl &5 FEs & 5 U

(19 3-4]

1,000 ft. pointer

100 ft. poinier

Aneroid 10,000 ft. pointer

‘Static port

Altimeler setting window

Altitude indication scale

Barometric scale adjustment knob Crosshatch flag

A crosshatched area appears on some
altimeters when displaying an altitude
below 10,000 feat MSL.

[22! 3-3] Sensitive altimeter components



[212! 3-4] Three—pointer altimeter

A=A S v Pl [2" 3-5)0f Ut
2 Drum—typeo|tt, o] AI7|E& vls0] shutz
o 1,0009] Enpe} g vEAH = ZF sexh= 100
MES e, 7t £3e 20958 e,
1 OOOIL]E 422 EAIE Drum2 7| A& o] Gear

A
e A

g Qlo] e &A1 of" FH O i1k
74]% 1,000 E @915 917 918 Drum<r 2 3,
1009 E o]&te] ©9l& $17] fl8f Hs= 2t
e 1o Als 24 4 Q= st 71 =
T 7HAAL Qlof kTt SAE = Y] Hx 7|9
= AR o o] e A AR &4 3
1, Kollsman Window'2f FEt}, o] =52 #7]
of &9 Sl &Folz 24T 4 ok, w59 WY

= 28.00~31,00"Hg, E+= 984~1,050Millibaro¢]
o}, 0|2 Belwl 19 g 1A vlso) &

Aol 8FRA S0} 719k =2 1"Hg7} sk 1,000
wEo] vk Wslrh Al7leh, o] AL 50009 ols}

oMo} EE 719 Wskgo|tt, 7I9F e 29.92°
Hg} 1,013, 2millibar® 223 4= 9ok 5o

A7 |8y

A ——

[22! 3-5] Drum—type altimeter

719t TEZ A Bt QA D=2 Uy Atk
H 71% =] Local Altimeter Setting= 443}
i EAlE AA s 7] =S A A
ot

3.1.3.3 =4 X} (Altimeter Errors)

AR A= #E AdEolA EE WIS A4
sk7] el TSl AN, i) B B RS
dEY] eAE xFetEE, o] eAE AT 4
Aofof gtk & 7HA] Feo] a7t Qi 71A14
L2}, A @Afolt},

a=A o) S 2gsh] gk HE A "
ATC7} 28] = Altimeter SettingS 71 =
= ] /H;Gz‘)‘]—}_: Ao 7 o]FojAtt IEA HfsL
5 =5 Al gith, whef A=A ]
*17} é‘%k AEZRE 75 HE o4 o]z} y,
= 7HE A7| ef i 2AE o =|sto]

a A7
of st} =H 7L ﬂ 7143te] zfol= A Q] A
Al @21o] Yolo] | 4= it}

3-5
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[12! 3-6] Effects of nonstandard temperature on an altimeter

(719 3-6]& Bl3#EE 2%=7F A=A FF= =
© WAS 2ol Fi1 Qi F717F #FE0 o
55 5 EE o), 3]s Berh "R 7]
o e ey oA "k, 717F AA] A=
50005 EE H|g5}al Q1S w) 1 1E=Q| 7| 4+

=

e
(Pressure Level)2 & 2&0] 91& uf B} =7
a1, 3717F ke tEo 371e =

A et

gkoF F717F EER Y 2RIHHE 37 WETF =
Az kg, 47 A
Al 3% 50000 ER Bgid off 717 H& e
|83t R ok A 1wl U Eo)

T 2= HFE 2= Ao S4I%H Alol=
CFIT(Controlled Flight into Terrain)& A3}
7] $lsf arefsfioF gtk [ZL® 3-7] W EolollA
L,000¥ EY I"'Hg7} HojAl= #2 7| HEL 7]

OFAJAL 719F

o] = o), AA] 1= Anwe} thac) o
E01, [1% 3-8lolA A A1l Sl P71 3L

T A AA(Altimeter Setting)©] 29.92“HgQl &
Fejo] T7] 49 w|sla 9tk EA7} 50003
= A3 1), A% 35 0005 Eo|t},

a8 g, 7= 7)Qte] REHT Ui 1%
A A (Altimeter Setting)©] 28.36"Hg¢l B A
o= HYshaM 2FA= 2L A=A HF
(Altimeter Setting) 22 I EAS WHATIA] 249k
ok, AE=AZE 50009 ES AXE o, Wik 3
A= 3,6000 Exfof| oF H}, [19 3-8] ik
AA7E QA 8] otk AEE 719817 S8l
& oA =& Loz HyPT uf, E= 7|9 =

RN e FOR HAT 1), ofehE 2 Aok

tu

o

1m

o rlo
i)
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ICAO Cold Temperature Error Table

M20l Qs YMoh= N QRt= 27t HEHC RS S0 AL A dgs s £+
I MoiE 2ln| n=E T2foh= A0l OFF BR5ICHL &5 ICAO EZ ZAO|A HotH OIS B 257 0lF W2
Atz Ol 2 2= JEfoA v mf 29 X[ 3lm 0 0f o =0 @xPt J=XIE Ho ECL 0] HE AL
Cof SHEQI ZAXZRE F2 ITE RXSIOXF SICE 57| s ¥F oM BuE 225 2 COF, Arport/
Ho NS 3lm| TE2 HISS m o &2 TE2 H|$#S  Reporting StationQZ28E{Q| &=0|2 o*7| ol M =S
TRt AUom ofuf oflocl|o|E] ZEE|(Arr Data Computer)  210{2K0i: Final Approach FixOllA 28 T=E T}, Of

9} A= |= FMS(Flight Management System)= M2 @%b [ff it Qo[ DHLb= X|&0| 7Es6t @Kfe| Yo|Ct,
E 2MSICE 0 SystemZ 7HX| 1 H|&lok=s 2FA= 0| &
X7t Ktso=2 HAGH0f e AEE CIX|glT U=XIE &t o 2= —10C, 38 I1=2ZEF FAFE 500I|EO0|C
Olsjof S, TteF HAO| FMSLE £Z522 O|20{FICHH, H1E x| Alimeter Setting =17 XIA[gh Zd=Ct
ATCE &37|7t Halitl I HIWSI=XIE L2FT0{0F Z7|E 50L|E ofzfofl HIXIsHA BiCt.
Sith J2X| 9ieH, CIE 87|22 £ 22|17t 20

00II

Height Above Airport in Feet
200 m ----- 900 1000-----

o #0l 10 20 20 20 20 30 40
g 20 20 30 30 40 40 S50 50 60 90 120 170 230 280
Bl 20 30 40 50 60 70 80 90 100 150 200 290 390 490
BB 30 s0 e0 70 90 100 120 130 140 210 280 420 570 710
B80] 40 60 80 100 120 130 150 170 190 280 380 570 760 950
40 50 80 100 120 150 170 190 220 240 360 480 720 970 1,210
50 60 90 120 150 180 210 240 270 300 450 590 880 1,190 1,500

[212! 3—7] Cold temperature corrections chart

5
Ue Ao RE= %—E’E"}Z] %—?‘:}. Aol Q= oA
3 =
| ¥l &&7]+= Encoding Altimeter& A2s}
a1 Qlofok itk ATC ESHAZEHZ} Mode CE A
o, Encoding Altimeter= 33717}

H]3Y5}aL Q= Flight Level(1009E ©9])8 k¢l
= A&EE AnE EWAEG | AFIict
QU4 E Ak A4 dlojelol] Aol A

o]
[l 3-8] Effects of nonstandard pressure on an altimeter AP AFof 7| £ GE AR YERdTh E

>
H1

off

ofi
N
1o

=l

H1

m[m

O
—

[e]
—_

ot
o
°

o

i

Iﬂl F

g
g
g
-
E

s}
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o
Encoding Altimeter 2t = ATH
Hg 7|€2 2 7|¢s S48t Ol g o]
AEE | AESTE, 2FAPE 7
Altimeter Settingol] 44& o, E
A= Datas 9 WA 11“7-‘1:_.‘]:]‘. 14 CFR Part 91
of W=, ERAEY HifjAls ks A7
AAShE 29] 1259 E o|fjofl Qlojof gt}

3.1.3.5 Ad] 2x=7(Absolute Altimeter)

‘Gole] 1A, ‘Radio L=A g Eel= Ay
NEAE AP RREH F7] kg SH o
A&Al= Radio 4@} Fupp—tix AL A
s AAFo R Buo], AEstA A5t gy
A AR Lt Bote = A7 EA3t)

o] o]% A|I7Fe Time Delay2 A% o] A A|A o]
HE o] A2 yepdn), dfFito] ddf A
= Decision Height/Decision Altitude (DH/DA)
Minimum Descent Altitude(MDA)S %43t
el, Fs717F °1 o] EEge uf Eol A
AL 28E &5 5 Utk Al 1= A=
Proximity Warning Systems (GPWS)Z} H|3j %]
Al7](Flight Director)?} 915t}

I

Ground

3.1.3.6 £ XA (Airspeed Indicator)

A= 7171 vlsiehs 3719 5% (Dynamic
SAsk= Aol dgA oI, F e F
H o] AeKStatic Air Pressure)d} 37| 52 ©]%&3}
+ 71 oaf TAs= A (Total Pressure Fa=
Ram Pressure)¥}2] Zfojo|e}, o] & {F2}e Pitot—
Static Systemol|A €ojZch [13 3-9]9] &=

Pressure)<

Ram air | Pitot tube

I Static air line

Pitot connection

Diaphragm

Sector

Long lever

Handstaft pinion

[222! 3-9] Mechanism of an airspeed indicator



Al 71AEA = gkl =54
0] = (Aneroid)Y Diaphragm o= FAIEo] Q111
Pitot TubeollAl ¢Fel& W=t} A7| Aloj~es ¥
BEo] Qi Static Porto] AZAE o] St Pitot
tgo| Z715tAY A (Static Pressure)o| 74
ool we} Diaphragm-> 4stal, of -84 3}
+ Rocking Shafte]] 9J&f A&, Gears°l Y
3 A7] Dial Hol Hha2 &40, ] £
A= Knotsth MPH(Miles Per Hour) 2 w=w°| =
o] Slt}, oJ" A7|E2 Statute Mil/ es Per Hour
= FAIE QAL oH AT|EE & Y FAIEC
At

A -3% ohl|=

3.1.3.7 £%9] 5 (Types of Airspeed)

Be TR LTt gLkl B TRY £t
Qltt : RA] £E(IAS: Indicated Airspeed), 474
4= (CAS: Calibrated Airspeed), Ad}7] &=
(TAS: True Airspeed). A &= (GS: Ground
Airspeed)

(1) AA] &&= (Indicated Airspeed)
AA &z A7) L2kt System LAFE 785
A oS- A719] g Kol &ro|t},

—

2) 4 &% (Calibrated Airspeed)
FE717F 871 = B o, AA]

AT L
% —*JTE’C_‘ =

o

T o

Hzo| A A7 oAt} AR A4S AT Srol

o}, POH/AFMOll= AA] oA o]t ea&

F87] fIR AAEY i ZE ZRA]AL Q1AL Flap

¥} Landing Gear®] thefgt 93] wh& SHIE
£ Asgt

A7 |8y

A ——

—

3) 9% &= (Equivalent Airspeed)

5 & 48 2w o|A] Pitot Tube W59 &
7] EE A% kot dis e ®EU]
S ALLeoA] A £ FASI, £Eo 7|
AEet E=A A

Al A
= =
I, o 4L Yol oAE 24 SEolA wof

(4) A 7]E % (True Airspeed)
A4 s 4 SeoA v 5T 25

£ AT =it A7l

ALofA] 4 Hio) Tttt ey HlEE A
gl A Aei7|&me 4 SEolM e Akt 2
=S At 12 = o ofd %‘%’7]%% A7

Case 2| &&=—HA} Aneroid Bellow

ik, o] Bellows= Hp=o] AA| ZIt7]
SHEE Al7] Case W52 Rocking Shafte] <2414
= R, Ad7)1EE A Al A 7|49 4]
Al &2 F o AlERI o] AVIES BEY &=

JP> m{m
rulm J
>

>

[22! 3-10] ZIcH7| &5 XAAlE HIEE 222} 7|2 5t
EN=- N SEL

3-9
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ARG} T, BE e ol wofdl BEE B
3 % 4 9 Bk e AT glek Al 9
= A

AEAE 1ZOR HAsH G719 A S
Wi Z, A7) SE(TAY v 48
oltt. 4% (Headwind)o] #8 BALE(GS):

. oh%(Tailwind)o] ## HA4=(GS)

ofN oY B
P
gL
=

N
-
<
A

3.1.3.8 a}5l4 (Mach Number)
F717F 2ol Fostel weh, 54 RES
U 37 352 &5 29T g7kr] 57

FeaL FAu7} wAsk, o) AbdlolA A

—_—
2

roab b ol

=
33
(o]
(o3
BN
N

Aol A G
£ AHgshe Aol
G 8ottt wekee 9 o] AdeiolA &
5719 AR 71429 S50 vjg R, 353 Ut
Sz HYshs 719 B9 vt L0SE F#A
ot} o) A1 okl E HE 7k A
apskp7E ARt Qlek o] = ufsk AAA 9
A gl o s Yl

[(1%] 3-11] ol& &0°f, W &3 AdHolA 25
o] 589.5knots?! 30,0009 ES ]t ), ulsl:
A A A7F 83 A|A|BHH Airspeed: 489 5knots
ojth, 542 2o whet ¥gtslal, whoF o577t

]

T wAl Aol o]
u

(A8 3] Ofske= 24 of @377t HISh= Zici7| £=9| Hlg

27 £%7} o wEsE 10,000 Eo A 830 & H]
38 W] Airspeed+ 530knots7} 2 Ao|tt},

o

Ol

3.1.3.9 d 3§ &=
(Maximum Allowable Airspeed)
SEET oFF WY ol S&(HER) 02 vl

ofd Fe7le2 [1d 3-12]9F 22 Hdl 38 &

[32! 3-12] ZIcH 518 &= XIAAI= Never—exceed SpeedZ XIAlGH=
HESt M24 St LS 1ist| st 2eof ot et



A7 |8y
A ——

White arc Flap operating range
Bottom Flaps-down stall speed
Top Maximum airspeed for flaps-down flight
Green arc Normal operating range
Bottom Flaps-up stall speed
Top Maximum airspeed for rough air

Airspeed for best single-engine rate-of-climb

BLO RO e at gross weight and Sea Level

§ Yellowarc Structural warning area st e D
Bottom Maximum airspeed for rough air
L o Top Never-exceed airspeed White'arc

Yellow arc

Z‘l Red radial line Never-exceed airspeed

[Z12! 3-13] Color codes for an airspeed indicator

= AAAE ARl 3l o] A7l Knots2
HE= 2 SEAAY HolAtk

Bon uEg

- \\.'I‘I ] /
BY, 04 vhsg R o AT Q. A & > 17,
% HH52 Aneroido] o3 AEAL, £7] WE 3

7h Zpast 27} WolAls A=A 1A A O 9
af Z5Eet. 54 vheg Hd vhs A olst2
AR met AeS(BEE, S&5E =Y 22
T} wE B £&9] ¥ 549t

o] FEI=

3.1.3.10 $7 A (Vertical Speed Indicator (VSI))
(1Y 3-14]9] Y<} = Vertical Speed

[O3 3-14] VSl &

£ 1000 IE T2 AR,

Z3lE BA|

Indicator(VSI: 2l £% ZA]A)= ‘Vertical
Velocity Indicator(VVI)2tile &Ee|u, o] o=
Rate—of—climb Indicator2 &&{# it} o] A7]
+ 71dHske A7 2A, ALt Hlof
U e AAIRt

24 719t

VSI Case Woll, H=Ao &0 = A ot
H]523E ob| 20| =(Aneroid)7} It} Aneroid Ujs:
9} A|7] Case L% Static Systemol] A= o] 57|
7} B A4k, Casex= Calibrated Orifice(A|&% 1)
< &l F717F Ho] Aneroid W Y E} Case
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e

o
2
o
N
N
-~
>~
27,
ol
o
2L
re
o,
12
o
AL

O}Xi Case Y&
o|gA =H H]’T?_‘

o] AneroidE ‘*E}ﬂ Hr},
%2 ‘Feet Per Minute’

=]
-
& 92 201 971 4
(

Aneroid W+ ¢
oL} 09] 932 Bolritt, FE17} Zelst
e Aneroid® M stel uhgo] otz
Hol 3 7FalE AN VSI vhs A AL AA
71et Wt @ % =7 AAEHA T, AR
o o wgste] 2E Al St olzoR 24
olgl= ¥ AAlstarL, aAof st A il

=)
o oX

TE FA%= § =22 £t} Instantaneous
Vertical Speed Indicator(IVSD)2} £8j+= H< &
ok VSIES 5 79 Accelerometer(7F&E4))
Z AFdh= Air Pumps 7HALL Qlof, 9% Ee
ofef & o= 35719 Pitch WSS A5t £27F
X9l 719k #fol yHEol Wir. Pitch 74| /3]
AR oFelo] Abebd wj7hA] Ak Z)9F WIE &
3oz 7 A,

o

3.1,3.11 ASI Errors Caused by a Blocked Static Vent
AL A717F 43S o ASI9] 22HF)
Static ventl pitot tube7} E3tEAY HL-0
opsE o AVIE 5t 1 B4 A% Wl ¢

go| 737 Hr} qheF A5akal o] static

;9
fr
ofN

> =
=2

M

ol

ox

fllo ot

2

ket

=L

ox

w2

17
O 1%

oo e o

o

I Inaccurate airspeed indications |

| Constant zero indication on VS |

| Frozen altimeter |
5

[ 3-15] Blocked static system

CHAART} § e A4 $ES ek, 745
3 o vk A97} s, Hedo] whald AST
A AAE BHAARY B B A4 S
Uehith, A% GE7)e A4 SERT o ¢

il

o o rlo rlr
b
H
il
ue
Kl
9%
rir
P
o
N
w2,
Mo
=
_|>L
_}l_‘
I
S

3.1.3.12 ASI Errors Caused by Blocked Pitot Tube
(@Eo] B3 v ASI] 2 2E)

ZAH]o] 93] Pitot tube”} 5| ®H pitot tube W

o 7+3l U7t HMeto] ASIe| S| A E Aolx

Qo RE ook AR ke Rt Aol

= AA %EJE} E}EW AE7} A b ¢F

Oll
m
HU
b
H1
gg

i
>
By
B
M1
i
i)
fin}
i

HT
2
)
fru
ol
Oll
T
E
>
9
1
1
[
fluk
iny
d
rlo
b K



[112! 3-16] Blocked pitot system with clear static system

3.1.4 Compass Systems

A= oA ISkl Qe 4"41{1 A OB A,
Holz] o= Ao r A Ao r Fesfo]
Q. o] AE52 Magnetic North Pole(®R}7] =) 3
Holl Al U} Magnetic South Pole(R}7] ‘g 0 & t}
Al St 2719 358 7HA9 Fa%t B4
= 7HIt AHEA S AY 5 Qe BE A A

A7) () ok ol

1, o] A7 EAle] 22l
EAlol 717 Sk 33710 AR e

N AAATIE o] F B T shE ARSI

A7 |8y

A ———

3.1.4.1 Y34t (Magnetic Compass)
71 Q=] ar 7t ®eF A A A 7]+= Magnetic
Compass®|tt, E3F VFRO|L IFR H|3)S 3=

QTS A7jolnt, AN e B9 Stz BE A

S TSI G, IS 9 g Uk RE

A2 g71e] BAgel T AL 3 AT Unt

(334 ), ofwl 4ol ThE A4 Joof ¥
= O

32
filo
£
i)
r

(18 3—-17]9} @2 3}47] Magnetic Compass
+ Kerosene(#| 241)1} vl 74753 Compass &
Hol 5of Q= HEH %7] Skl 7 7O AR A4
. 7F=(Card)z} &2

31, Lubber
Lineo] 18Xl 23 &°lf o] wa= & o Ut
=A}(North, East,
South, West, ©] 225 S7tol v 30&oit} Q=
ZAh)7F AIE O] Qle}, wpR|t 22 0 A o
ATHAS 501, 3=30%. 6=60%, 33=330%), Card
e ZAeE A} Atolof Aat

e &7 279

4 3.
Ill\l\J

Jalla

[22! 3—17] A magnetic compass

-3-13
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e

o], 71 ¥52 10=& YeR1l 82 =32 s
vrebdith Float®} Card H228 ZAlo| 73alE =&
FWAIAL 9le], Axeo] A BTt Aohge] 1A

Float®] 82 o def= ti2e] FAE A%
8k, HA|= Float} 7}‘:(card)—4 A< A3t
t} o]t Jewel—and—pivot FEfS] AZRE Float
7} Aol &i1, ti2F 18%=7H4] Bank7l A 4= QL
=% 3l <}, ©] FAR Bank ZolA Compass A

A= EqrEFolal dl&E 4= Al "t Compass

970+ Compass HAZ 7H5 A} ot 2&=7F ¥
SHHA ARG WAL} =508 QIFF &4
F=£2 9] Y3 Compass Case SIHE -3

Diaphragm© & d&5Eo] 3IAY, o Compass
= 24 Bellow® WEEo] 9t} AL zx]7Le] z;
717l AP E o] ¢lal, ZFAH= Lubber Line it

3—17]1 A 7\—'—/\}~ Compass Card®] %!
T}, CompassollA & 4= 3= AAH 8&
F off East= 2EF0] UATF, Magnetic
CompassolA] 330%E Yeh)= 332 Northe] @
EZo] A Hot, wHs] S ol UeE ol
7} k. Cardw= 7HiFs] Qi 2FAR} Compass &
o] Card ¥ &7] wzol, &4 CardE HHolA
57 B Aolek, Compasse] ol Hftel 4
250} 9= BAF A2 g2 A A7} Compass £
ol A71S Bl FA A7) L YA
5 Ql=E o Frh o] A= AAHEE
of A7 \go] ATL] A7) 4T Ae-E s
At LRIRESY] 37\})— A 4 A= ol =k
=3

HAF 2]+ Compass 2

Z= Screwdriver &2 7H F= 7l|19] =& 7HR|a Q)
o}, Z42+9] 2 s = F RS AR HAY Z}AS

=
ZYEE §) &} 3 2o B E-WE 311/\15101 A

3.1.4.2 Compass 24 (Compass Errors)
Magnetic Compass+ A7|&ol|A 7173 7hetkst
Al71o| A9t afsfjof & & 7}2] @27} it

(1) ®A} (Variation)

ATFe Agshd & FA0R 511, Awe} 2}
Ex AEsHy & A= AA(Trne] B
& AHgste] a8k A|E|shy] FoAHE 49
WS ZH2](True Direction)'2f F-E2t}, W34t
(Magnetic Compass)©] 7+2|7]= A2 2| 2|eH4]
By} olx)akA] 94t 1,300Mile oA 9l om, 2}
o aNE 2A4H UHE pgee B2, I3
ofl Al Hg9ie} A$le] xfol & ‘HaK(Variation) 2}
Rao, S5 4 el o] 24tk ztolg H
$l(Declination)’ &} tc},

(7% 3-18]2 x99 AAE &A= vetd 53
ZHA (Isogonic Lines)& WERATH A7k & Zu=

A& FHZMA (Agonic Line)o]gt H-211 o] AL u};
T =2 Y5 HAk= ‘:} o] A9 F& oA
A2 Al 9] A& 9Jal, Compass AA|

2jeh4]
oA AFHE 271 Slsl 78 ok g, A& &
o], Washington DC &0 2 njgyst uf Hx}= 10
T Westo]aZ, THF True Course South(180%)= H|
Yatal Aok o] Zteof HARE ©ldle] Magnetic



A7 |8y

[22 3-18] SHZtM (Isogonic Lines)zt

Course= 190%7} Et}, California Los Angeleso|
A B]ee o, HAR= 155 Eastolth, 13204 True
Course 180&==2 H]3Ys}7] ¢4 Magnetic Course
16550l A |25 wof Ftef, AR exb= 7]
O] vk whe} Febx|A] ob=tt, FHZ
Line)& whebA] olt] & FYsitt,

A1(Isogonic

(2) A2} (Deviation)

Compass W9 242 o A7 A3t
sjdolut 29 2k R AN, 2
£ z2& A7l ofef WAsh= @7l W A1
(Local Magnetic Field)2 A|+2] 27143} S-&53)
o] ‘RaHE5) 2= Compass LS SAYA 71T
Hateh= @] Ahs 242 Wit thE A,
X] 24 QAo o3t FF WA b=t HAF o4

oAU vRE 4 QA Aat eak= - A
7 ]EZ]'7]' 8] (‘Swinging the Compass)E 51 2|

2mZEM (Agonic Line)

ox

318 4= Qlok, thERS] FE2 2] 1ol o

= Taxiwaylt Ramp?] o= 2|90 g &=
/3%l Compass RoseE 7HA|aL Stk Ap&of g7l
A5 [19 3-19J4 " o 30%=ntc} A =] 9l
o}, 3 AH| 71sAt= 2H2H9] Magnetic Wil 4

HA]7]3L Compass A|A|9F AA| &7 Magnetic

rl

>

[ 3-19] XI=(True North)Zt XExHDeviation) 2|
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e

kol zpolE &ol7] Y8 Compensating
Magnet(HA} A44)& 283} AAT 4= Gl &
A= (138 3-20]4 ™ Compass Correction Card
o] 7]235}al, Compass? Card Holdere] o] =
=t eF @571 Radios A w2 AH oA
Magnetic %3F 12022 B]38}a Athd Compass
WeF 12352 B|ggsto{of gt}

A} ApApo] A4S ZHEE AR AEE o
of gttt

True Courses ¢l

&7 8l

True Course+ Variation=Magnetic Course £

9)-& o} Compass Course=

Deviation=Compass Course

Compass Courses €1l 1S 4 True Course=

471 s
Compass Course £ Deviation=Magnetic Course

+Variation=True Course

FOR 000 030 060 080 120 150
STEER
RDO.ON = oof ©232 o6z 095 123 155
RDO.OFF w02 o031 o6 0% 125 157

FOR 180 210 240 270 300 330
STEER
RDO. ON [ 7¢ Zie 2%¥3 27/ 2% 325
RDO.OFF f74 2o 242 73 175 327

[22 3-20] XtxHDeviation) £8 &

(3) AAHEE), 2H7] =4 (Magnetic Dip)

A7 AL A7) B A A7) g2ow 5
o7t} oF $IAol4 A7|PAe 3 Lo 4

[2d

ojt}, = Afole] F7II A7] Ao A, 2471
2 A4+ I} FePsict, Compass WH-2] AHA]
o] Zp717ol| Al staL = LA o A= Floate} Card
+ 7187 9t Float: 22> A B4 3=(Dip—

flo

compensating Weight)of] &Jaf] w8 o] G3o]x]
EHEY] S o= Hw A = Aol HE
A Het, FA9L 37 o] BAHDip)= F 7HA #A
ot 0215 GEgitt B4 22} (Northerly Turning
Error)?} 7H<: @ 2HAcceleration Error)©]th, A
T AAe] 23] AEo| Pyl e UZoL} B
H oxE g, 3]
7F BEow vgd o, 577 sEo2 A3t
7] $J3l 2% 0 2 BankE 9 Compass Carde
QEZOR J|Zofxlt), At A7 A i
552% 21 Qe A9 £& FordA Float7t &
o7kl CardE Al&S=® =7 sto] A3sh= &9
Hhtl Weko g A7t o] FoRint,

(17 3-21]A % Rhef FojlA AZoz A3
o, 7= &0 & BankEs 311 Card
%02 7| golAlth AL A4 B WA
Card7} o= A wh=t}, A7] A= A3 UeF
of Weh7} Het,

o] @x}o] 24

o HZR
0‘1:‘”—'1‘

z ol H AT B

[
et

e

YFolAFE AdoE

5% o1l ATl A7IBE A 2

Cards &= EOVV” ohal, =2 Wake] A3

b olSolAint, et oAl Az AslE gk, 4

714E Cardg A& 7|31 A3 vkt 2
sgpos o,

ol A e Alg]
sl 94 A4
i A} Z(Dip—correction
Error)= No| EA|Eo] Q)= Float®} Carde] &
& E T 20| ot 5717 $Eolu A%



A7 |8y

[ 3-22] 7144 @xKacceleration error)
koA s Ut S = vgstal 9l& o, Floatt Aol FYstrt, ek 57|17t [1™ 3-22]41 &
Card+= 4= oltt, Magnetic Dip2} F4|9] ok % wigFoll A 7hsshE A9 B2 Floats Fl&
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bt
e

N
o
o)

I8

o

utl

o
[N
fr g
;
|o
fu
1
©
=
o

i
o

(4) &5 2 2HOscillation Error)

Ae(ehs)e 2e 229 2g22 Compass
CardE HI¥st= WaFe dF= 2 oA 3
t}. Gyroscopic W3F IndicatorE (R A A 7] a)
Magnetic Compass@}t A5 AAT o, &=

o B NS AHE T,

3.1.4,3 Vertical Card Magnetic Compass

Compass?] Floating—magnet FEj+= o] of &
wAE AT ofuzl, 9= Hl Qlof £
gtk Card7} Heh ¥3koll Ureputr] wzof] wief v
o= M3Jst7] At Easte A&l FAIEO] Q)
t} Vertical Card Magnetic Compass= ©]d &
Aol E5= AA%T. Compass?| w52 F8
G} ol 30=ohet oAb, v SErbt o R &
AlEof Qith, wa i Fol AAHE Ao Gear®

Ad= o] Folrtar, A7l e
2 =R 7| WS ¢l Lubber Lines 9

njgict, 249l 52 dFulF Damping Cupo]l

gl 3] Y

[a2) 3-23] A vertical card magnetic compass

QL. 9rEl oMF AE FE(Rddy Currents)o]]
olsf| ehatect [T19 3-23]
3.1.5 Xlo|2A T I ZX| (Gyroscopic Systems)

S uf o]z 2z A7)
£ olgate] Ak ﬂl-syz + gleh Aol

(Precession)o]t}. o] Ax 2 =3 U7} 87 9l

ALMA|, B A A A7) (Indicator), Rate A717F Q)
o}, o] A7IEE FAZE TR0l YFH A== v &2
Fo] Apo|Z2AFIE(Gyroscope T Gyro)E EF

St Qlck. o] HEF(Wheel)7} WHE &2 35}
H, 35 olefo thE WL E 7|=olAY &
2] sh= ol Adshe ARAdS 2HA ek AAIA
e W A o] A dE|= AFEH o] A

7159 Ao| 2= Case QtollAl BA8e 231, o
7l o] FH& =7 "tk Ag] AAA7IeE Turn
Coordinator?} 22 Rate Al7|= A3§Ale]l ¥



2 2=} o] Case ¢4 277} sh} ®:=
T op3e] EHE FHOR FoPh vl&o| st
Gyro= AlsHA Hrt.

w

.1.5.1 =89 (Power Sources)

5718 A7 AR = g A7 A B
ZFAPE HEHA vRE £ 4 =S, v
718] 7150l diAlE 4= =S AR, Aol2 A
7152 A7 Qo FastER, A7y F7]
(Pneumatic Source)oll oJsf] EH& o2 FHo| ¥

T

(1) A71AA] (Electrical Systems)

B4 AAAS AR BE L 3
747141¢] Rate A7le= AHg3taL, L vl
7HAlelt}, old Al7|Ee -E—%Loﬂ 54
T UL = AR, BE AZEY
Fule o ojugh ZX]E gjoF dl=%] POH/AFM
Fast Bavlel 1%
we}t 257 A7) A71ES 144 28volt Model
e 5 otk BRE A Aol 2ot AHE
S A (Autopilot) & A-5A17]7] 918l ATt
%17] Systemitg 7HAIL Q= @371 144
28volte] AHE A} 115volt, 400Hz W52 W3k
H T WA Hek GAE ARt & AVlE

2 AT 4 9let

il
rlo

=}
=2
R

o
o &
fo M

o}ﬂ
%
(0.

510]
|

Rt

o

o>~l

L°l 5‘~

o

glolsl= o] o}

jEs

ﬁ
Sl oN o =2

Ny PN i

(2) 3714 A2 (Pneumatic Systems)
27|14 zjo|2 = vl (Wheel) 2] Z(Bucket)
of £L3|= 37] ol 93l Zopith W At

71oA o] 7] BFL A7] Case®| 5717} WAL

A7 |8y

A ———

7 3tin, ARl 3717} EE B9 Case Gho=
32EE 5o iAlE S,

(3) M=) A2 (Venturi Tube Systems)
A7| Case 9 715 W= 37 BZE 7}
A QA e FF7= [O7 3-24]19 vl53}

A §37) 95l R WEBS A4S 4 9
o o] T Ak F7] 5L HjEioldl Ue

of wet F& FiolA 7 Srkska o] E
ojXt}, o] §JA|= TubeE &3l A7 Caseo] A4

ok = 70 AAAZE ek 4'Hgd] AlE ohEe
2 Ay, A3 2 A} 24 A (Turn—and—slip
Indicator)= 2"HgRt B R3}7] wjio], dHS £9|
7] S18iA et U MEZE AR, A 57
7} A7) Case Stoll =2ke g (Filter) & F3l A7
gtom Soj2t, o] FA|oA AZ|7t s 7

Wol do 2 o A2 WiFe|ds oS 4 3l

i

+

Suction
regulatar Prassure-reducing

naadia valva

Turn-and-slip

Alitude

Heading
indicator

indicator

indicator

[T 3-24] HIER| 22 A7 Case LY X0|ZE S%10]7] HaH

OFO X‘I|—‘—°|’|:|'
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Qil
separatar

Vane-type

VACULIM pUmp

Suction-relief
valve

Heading
indicator

4
indicator

Meedle
valve

[22! 3-25] Single—engine instrument vacuum system using a steel—vane wet—type vacuum pump

4) F4 AFH= AA
(Wet—Type Vacuum Pump Systems)
A7] Case?] 3715 #i&A7]= Hlol Steel-vane
571 B27F oY 3 st AREEIE viE 371
d7iet o1 54| Leading Edge 1% AW Boot
S P& o ARSEh o] HZO| Vanes HE
te ' FYUE= A2 ¢ AFH A Oilol| 2fsf
w5 o] OilZ 5719} oA viEH, Oile] i
I Boot?] 5= AsHA7I= A& 7] flsl [1H
3-25]9} -2 Oil ¥2)7|2 Oil& AAs ok g},
SHZE= AZI7F Bagt gEo o gol 3718
wot7] izoll, O FY SHof AEet ¢
H(Suction—relief Valve)7} A21=] o] 9t

[ ml
rﬁ

_,d
2
ol 0}11

[>
1=

o] A2te o] Valver Al7]3#2] Suction Gage©l X
ol A7l Wil Hadgt AYS FAsH] S8l F
3t 3715 Boledd. 2Al 371 Y 371
e (Air Filter)E 53l A7] Case2 5o]2t}, &

27|17 AR o2 Y| u)dist o) zjo]|2E E2]7)
ZH53E 3717} A7) Case QFo.2 Fof&tt,

2,
0{

(5) AAl H A2 (Dry—Air Pump System)

HY w7} S71skd, 57] Yot olx|al A7
of o e F7|7 Eoletof it 1E-E H|Ydl=
F57]= Ot vjE 37|7F 4lo]A] &= 37] =

7} AREEIT), Steel Housing F2] Steel Vane2 &
o] G Qa3stATt, Carbon Housing ¢F2] Carbon

_
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Pressure : Pressure
rgliioe regulator
Inlet Manifold il
s check valve niine ;

filter

Copilot's
gyros

gauge

33

[2& 3-26] Twin—engine instrument pressure system using a carbon—vane dry—type air pump

Sliding®] &g x2]o E0]Z Vaned AH4| Manifold Check Valve® Soj7tc} Wik & ozl

Ao g f&o] Hol = ]0}71] A Fet, o] 1% UAY g PumpZt 224 U Check Valve

€ s she Al2" (System)S LHA7]AL, A7

(6) 92 A]~Hl (Pneumatic Systems) L sl A A" O RZHE UL F7| 2 %700‘ Al
(1% 3-26]2 A 717t 35719 A7) 71 & olth, A7IE AUWA Ao|=E AHEA

T7e
2)9] E3poltt, & 7ie] A4 FE(Dry Air Pump) Case dro.2 wjZHc} zlo]Z ord 71]‘3]1]" A7
7} Pump W&] 7§A]7] 4] Carbon Vaneo] <& o] olg 5= =43}
e E 5 de o9 28 A e 3
Fol Filtere} A AHE-Hct Pump2HE %& 316 XI0|2ATZ 7|7|(Gyroscope Instruments)
H 27)E At 9 A fAIs] Al 7
g 5718 WEAl7le 287 (Regulator) & & 3.1.6.1 ZAA (Attitude Indicators)

1

o
3l 20, A8 vy 28E 371 PumpellA b 237] AA A (Attitude Instrument: A+
& o 245 AASH el Inline Filterg Avk 2 21 4= (Artificial Horizon)' o2} &L, 1

-3-21
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of ‘Ato]2 % (Gyro Horizon) 0|2} =Ftt. 4]
& Ags] AAAE STt AHscte 71AEA
A7|HEE ARg-SFAL vH (Wheel) ol 9l
Foll 377k H98, 44 H0%E 1 F5
Wheel& &8 £52 3|AAZIL, #o|2E o] %
A (Gimbal)oll A2t=e], 37174 FH
o] gl Abo]2 F9|= Pitchot Rolle &
433 (Horizon Disgk)2 AHo] Hzlx] o]
Aol meof 2h2 FHof| QA HarL,
& Pitche} RollZ gttt 2%37] A
A HE U= Bar7} QIIARE A2 =82t
Pitch ¥A|, Bank—angle LineS YE+= Disc®
o] Qict. A7 w==3 =H B (Horizon Dlsc)_J u}
< Ao g Sheg YEaL, UmA] Bk 24
o A4S etk 4] $1589] Bank
10, 20%, 30%, 60%, 90%E Letf=
Z Bank Z}=E UeRdch (1Y 3-27] &S Efg

fr ol oy

rr

5 b
30 o

$2
2

35 7](Symbolic Aircraft)7} Al7] Case ¢tof H2+
wo] Qlof, #BAY} vjwste] B|gYst= AS YE
Wk A7) Cased] 5% ool e, =d& He
(Knob)2 &-&7] £ #slo] 93t Pitch Trim ¥

35 BASH| 98l Symbolic Aircrafts 22|74y
W=t} Symbolic Aircrafte] G7|&at £9Fo] A
2 tfj2k 29 Pitch H3E YR

AAAZL 2 2] SIA 1) Aol %
Mo g Pitchtt Roll& & 5k Afo|=27} 4202
AISIA Qlofol ek, o] AZISe] Mole 2ol
opERS 71231 Qlty I A|uE, o] 2Re ofo] npabE
& Aol g2of st 31& THeo] Yol Ato]=7} 7]
=7 k. 7]eolAlE A 2Aslsty] Hsf Apolz

7h 4 A Y120 dutet ARAslE A

10°

20°

30°

457

807

(22 3-27] XM A

2|7} A7) Case Wholl itk o
7 FoPhe Ao|2E 4] A& HFoHA g
o] A 9] ZtMIAI= Pitchet Rollo] Algt=|o] §lo] &
% Pitche 60%, Roll& 100%=2 AgtEo] Qi) o
23t AR5 d oW Afolg Sof Fro] FH H o
Aegeo] Apol 25 E5T|A Tt ol2 gk ARt o
woll ol A7ISE AR E

oF o] 28 S Fe] WHAE T4 FHE 7
A}, Az U2 A7IES olHgt AlghAQ

A (Tumble Limit)7} §17] wj&of] T &= 7}
o, 571 Alse A 5, Aol 3714 A717HA
710 BFEE Aol Aol 9A] et A
ool Sof Q= FEoll Asfl AsEe A A" &
2|7} 382 (Precessive Force) 2.2 13| zfo] 27}
T2 X = AYsHA wheth AEE 5E A AE
T AN B 2~3& ofujo] o]Foj Xt} AAAl=
o] otz BE AGEA Ay A 7159
2o uet F43F 7k ]01]‘— oF7ke] Nose—up

AAE Bk, F453 5 Aol

H= —

REPE X e

20 o R

= Nose—down A



AE T 4 Sk &3 180k A3
Pitch®} Bank @27} ¥HAsE 4=
QAp= of offtolal, EH E &

At 17 o2 Sokew Sy

3.1.6.2 H3FA| A]7] (Heading Indicators)

Magnetic Compass+ W& Qs A|7]o]al ofjH]

A7) &= ARGEE 28y R 7HA] SR LAE 7}
A3 lo] #po] = kR Al 7] (Heading Indicators)
of ofaff HzErh AAAL Ao]Z+= Double
Gimbal®ll A2t= o] qlo 2152 2]o] Hf, A}
A|A= Pitch®t Rolls AAISHARE, 422 ol 3]
A9 Sde AT o {lok WFAIA7]] Ao
2= Double Gimbaloll 2t=]o] QAW 3|42
o] o= Eof qlo] 79 ¢4 & IS A
Agte}, 44 2% Aoz AAAE ATk Ao]=
WFAAN = BES 208 25 5 glo,
(Magnetic Compass)= #alsto] 2 st vieks A
Aslofok gttt Magnetic Compass®| 115 @xju}
ZEol Zkglo] Apo]20] ZH2 o] ’gF A&
AJ8HA| RH=T,

Q2= HeF 2Fo] 2 (Directional Gyro)~= Magnetic
Compass Carde} Z-& ®HAlog FA|H, =g 7o)
A2 7t=E ARSI Afo] 28} Card= Case
oAl 7S 7ML QLo CardE FlollA EA
o}, FlollA H7] wjmol] 2 Wee s A3E
7Fs7dol ek, A719] Skell 3li=, Dial oF2¢] Knob
= &= Gimbale] SH=2]A & 4= It} Knobs
21 GimbalZ IA4A]7]3 Lubber Line RF}Z2]
£AS Magnetic Compass®t L34 2 wj7}A]
Ao]Ze} CardE 54 4 Utk Knobs +21 Qltt

Ay

o2

et

A7 |8y

A ——

[112! 3-28] The heading indicator is not north—seeking, but must
be set to agree with the magnetic compass

7 =W Aolre AAEE 2 Ha
Card FHE A-5+57 =7 Ht}. Directional Gyro
=& A9 iR 3710l ofsf AsE 74]7] Case
o)A 5717} WA u7kaL B (Filter) & A% 5717F
Case®2 5071t} CaseZ 597l 37+ 52
&0l Wheel F=Hof| ujel Zo= FAREL:, Hojy
npEhe: Apol 27} AdPshe s whEal, A7] A4l 2
AE ke olgE AVlEe AR o, v 153u)
T} Magnetic Compass®} FYU3== AAch= A 0|
7| Aatolet, [ 3-28]7 22 WAL & 0]
#9] Horizontal Card Z|A|AIQ} ¥&]7} ZA|qk, 2}
o]&27} Vertical Card Magnetic Compass2] =4
H Hole 4 mavhe 2400 719 Wk

TS T m

=|. 71 L.
AR . Fe7=
=)

Lubber Line 92 3= A7| 6219 327] Nose
7F A Ak 3koltt, Al7] ] Knobe &7 &2H
Aol 2ot wua & o Atk Knob& 2 7o] &
2tE]o] glo] F O GimbalofA &) o] A7
+= Magnetic Compass?} L3R 2elslr] ¢Js)
o 15wmket A stk ghe,
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[2& 3-29] M|xKPrecession)

3.1.6.3 A13] A A A (Turn Indicators)

ARA|AR RFAIA 7= A0 dElE o]85HA|
kA3 9 HAF A A A (Turn—and—slip Indicator)
L AL o] @5l A7]olh AL xfo|so]
EAor, AolrE gAlo)7] 98l = 7lshd =
HPgsEA] oAl 31 Weko = 90

off =2 do] vrepdt), [T17 3-29)]

(1) Turn—and—Slip Indicator

Fo5719 A WA Zol= A7|= Bl Ball
2 FAE A3 AAA(Turn Indicator)tt Turn—
and—bank Indicator®, <o ‘Turn—and—slip
Indicator 2 £} [18 3-30]

A7 kel HAAM (Inclinometer) = A4 -2
Ballo] #joi%l 23 &of, Compass HA|L} H]5>
StA Fizlom Y rl Aot oA ”‘EEM i
. o Balle 23} Aslol of3) wAlehe 2ol
B4 2718 SA% F717F AR —’F o=

H] 345} Ballol]l TAdo] §lo] BallS G-ge] =

r_>a

-

2 MIN TURN

DC ELEC

[222! 3-30] turn—and—slip indicator

Aol Fofoll W& Erk vF Fwgt HAHBank)
2 A3)E 3, $Yo| BAET 27 o Ball
2 A3] ko & 7k, vheF A3|7E YR 22
Bank Zt&E2 o]FoX|H, o] FHET} A H
o] Ball> A3 up2E Q& gej7HA| Hrt, BAH
+ Bank®2 AAISHA] 9L SlipS A|AJ8k= o]
Agt=lo] 9tk ohit Bank ZtE@t Yaw B89 T

AE AAgTE A3 AAAE F71d A7 2E
ofel] 2k o] 27} Fopzith, Aolg= 3| HF0]
@719 B3 FYTE Single Gimbalof] 2 of
UL, Gimbal -2 F5o] HYstes =of Ut

G717k 8%l B3l Yawh s Sobrt

A Hof, A wie] Aol

%fﬂr‘)ﬂ 2 MIN TURN'®|2} 4/\15101 P T



Turn-and-Slip Indicator

Horizontal gyro
Gimbal rotation

Gyro rotation

Standard rate
turn index

Inclinometer

Turn Coordinator

Gimbal
Gyro rotation

Gimbal rolation

Standard rate
turn index

Canted gyro

[22! 3-31] turn—and—slip indicator?} turn coordinator

7)o ARR-E= o]H Turn—and—slip Indicatordo]]
L4 MIN TURN’O]E} FAE O QU = 7HA] A7
HE #328& A3 vhso] Ea(Doghouse)S 7t
71 uff o]FofxITt,

(2) Turn Coordinator
2% Turn—and—slop Indicator®] 83+ A|gk
AR 8719 4 = QX*”}
o, 717t AgE
= 919 e AAISHA] E?SJEP—‘E

A
Turn Coordinator< Turn Indicatore} o] Ad)

A7 |8y

A ——

TURN COORDINATOR

NO PITCH
INFORMATION

[ 3-32] turn coordinator

A o] &sHANE HH 27 Fu71Y FHo R

Bl 9|2 30% A== 7oA lrh o]Ao] Roll
I} Yaws = o HASHES of <t} oJ® Turn
Coordinator Afo|2+ F 71| 58S AMEslal &
71 A710] o5l AsEe}, AAARA v &F
ol7|Hrb= o] wa¥he &40, AV]Y w=
& TR E£EE A3 Bank 2t E A|AISH|
918l A= ek, [219 3-32)

Turn—and—slip Indicatore] = AT} H|Z:
3 Z A (Inclinometer)= ‘Coordination Ball’
olg} &1, Bank 7%=} Yaw H|&9 #AE =2
o Ft Ballo] #A] Ao F7to] 3l& wf A3e=
Coordinate(Z3hE Zolc}, 3F37]%= Ballo] A3
upz o2 7} 9l w Skidding sh= o), 413
&oF 7} 9l& wf Slipping 3= A°ltt, Turn
HAEHA] b=t old A
7oA olg dEl7] $l8l =a%ell ‘NO PITCH
INFORMATION o|2}al A %o} 1T},

Coordinator+ Pitch&
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3.1.7 H|3H X|A] ZX| (Flight Director Systems)

3.1.7.1 3 AA| AAA
(Horizontal Situation Indicator(HSI))

53 A AAAHSD= HEF AAAZ, Flux
Valveol| Al Y& A& 2 Compass Cardx 3 255}
= wate w400, [1F 3-33]0l Ut 3= A
7]+ Magnetic Compass®} Navigation Signal(3}
¥ 41%), Glide Slopes &3 Zlojtt, o7& =
SAEA AR A ZolA 5719 913 HAE A
Arisg

[719] 3-33]9)lA4], Lubber Line o}g] SZolrt=
Azimuth Card®| A5 @57] W2 17550
t}. Course—indicating Arrowhead(H= A|A| &+
A3 Y] 20550 AAE Q1AL MR 1
2= BHEOWS] 025%5 AAISkaL St} Course
Deviation Bar+= VOR/Localizer (VOR/LOC)
Navigation Receiver®} 34| AMEE|o], Course—
indication Arrow(7A=2 A A| SH3E)Q} G| AEHSH
742 (Course) ZHE AKof 22X O R Hloluh=

Compass wamng flag

Lutoar me
Huading sehect bug

TOFROM indicalor
Symbodc aircrall

Course salecl ponber
HAV warning flag
Compass card

Dual ghidesiope
paintars

Glideslope
deniabion schle

Headng 20801 Kok

Course select knob
Coursa daviation bar (GO

Course daviation scale

[222) 3-33] Horizontal situation indicator(HSI)

A& AAgHY HE2] VOR/LOC HHs©| Course®
FH glojd A= E AAIshe AAH sUg e
2 AAgH}, Y5k= Course= Course Select Knob
2 AF83}0] Course—indicating Arrows =2 A%
gt o] AVl= IHAE Ko Fof, L AH )
2 (Aircraft Symbol)ZF Course Deviation Bar:
2FAE 715 Wt Sle AAE 37
o} Ae¥ Course®| WA S Hof FL,

TO/FROM Indicatore= A2Fa HQFo] Z|A o]
o} Z|AJ” o] Course Arrow?] Mg &5 712]7]
1L A3 CourseE BRaL B3, P57+ A
gk N A Zor H3d Aoltt, AR o]
Course Arrow?] A12] Z-& 7}2]7|11 2A3| Course
£ BRL H|3elH, 7] ZHkE g o A
Az HE Folz Aot} Glide—slope Deviation
Pointer+= 35719t &57H(Glide Slope)®] ¥
£ AR, AAR S A ofeoll e s
7]+= Glide Slope?] 9ol = Aoz ol &
7PAACE Bttt o A7]ol A= Azimuth Card7}
Remote Indication Compass(¥1Z A|A| HTA)Z
wlof Qitt, 1y, ok A7|EY Wk Magnetic
CompassE R fu|2 HAd) A Course Select

Knobs A7 stefoF gitt,

3.1.7.2 Attitude Director Indicator(ADI)

AA) A9 HEE HSI®E Zo] Gyro Horizon
I g A7IE Fste], 2F3APE EEE e
A7oll 791 FHlE EY 4= Al SF3ATE Attitude
Director Indicator(ADI)+= ZFAIAI7F 2HAEH o]
t} E31% Flight Director System(H]3] A|A] &+
A)= ol o] AeiE v AefE FASH= Hl 8+



A7 |8y
A ——

; Mode Controller= Hv]3 A A] AE(Flight

v OO0 1 Director System)< # 1. Mode A¥o] 7Fs3h,

Annunciator Panel

Autopilot Engagement Switch, Trim Switch,
Preflight Test Button & 94 7}¢ Pushbutton
SwitchS 7FA]1 it} ADI= Pitch—and—roll
ZFA), Pitch—and-roll H%, 24 1% (Radar
Altimeterfﬁ} A AREE Aot deE FR

A&ttt HSI= Slave® Gyro Magnetic B
3F AH. VOR/LOC/Area Navigation (RNAV)

Mode Controller ADH Course Deviation, Glide—slope Deviation A|A]
[22! 3-34] Integrated flight system Al&gttl, Annunciator PanelS A3E &
5}7] (Capture) Z19] E Armed(EAI3HE) Mode
He 7] AAE AASEL Atshe A7 = £ 233t 4], 389 Flight Director/Autopilot
T/E o] et ModeE Al@gIt, 7hets] TafjA, =FAboA
(18 3-34]9] ADI= AAAILE 22 RS Al Al ARt Mode7} A= 3L Systemo] o3
SotARE, F7h= AHSFE A uHjdEle] B SAE 4L, Armed(8/93HE) Mode7} A8 5]
& Steering Barg 7HAaL k. BF FF7] S A% E5(Capture)o] AFH S S U
(Symbolic Aircraft) tjAlo] ‘AFzkg moFo] v]3ys} 2t} E3F, =3 Marker Beacon Light@} Trim
= 37|15 tjAlgtth Mode Controller+= Steer 1A AaE x5kt 9tk Approach Coupler(d
BarEs &32]o]7] g3l ADIo) A& & Algstc)t 22 = A4 AX])7F 9= Autopilot} Flight Director
Al= Steering Bar®] V 2oFo]| AH2FE-S- 9*|5}7] System 22 FAE Flight Control Guidance
o) F27)E 2E3t WYy AA]A(Command System(H]3Y 2% §=A2])S Category 1 82

Indicator)= ZFAIA Yoh= A1E 27 el A 2%}
oL Fog gkl ZLA|E HAsf|of th] e

=t} AL B8 A= 2F3APE A7IEE 3.1.8 A|7| EX| H|ZY H Hx}

= 3%151% B AAA ALRS dof —E—E}. o} (Instrument Systems Preflight Procedures)
gof] 12} Ql+= Flight Director/Autopilot System

& B3 General Aviation Aircrafto] AR A7] AAE s A A Azl A A
+ AGZAA A719 Hgolth, o] A7]¥E Mode o7 A2 Fig AA[SHAINE, Blg) A FHlof e
Controller, ADI, HSI, Annunciator Panel® - 3t AOR 11 QAL JrxEe AUR|A] ottt A

E R, o AAIEL [F1™ 3340 wef Sl 71E At F371E 233 Aol e AVIE
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3.1.8.1 Al A AA} (Before Engine Star)

1) =571 A4 — 2E VS sk Pitot
Tube?} o] &2 93] 2] U=AE HHskaL
YIS AAZE, Static Portell HAU o]&

10] th] §Lo]3 31, Port _orlé 52X 57_7]

5EL Wafsh TrBo] | glA Bl

i

©2) 7] 7125 — 1= A2} Static Systemo] I}
7] 24—Calendar Month Weoll A% 3L A
2] ol Ql=A] Eelgit, AB] 7|15 Sl=
ELT %] weh G5 &elskal, 7|7 W
o ] F oA Srelaic,

(3) vl A U] 715 — v|gol] AREE BE 3 Al
A Fupeet Al E 971§l Airport/Facility
Directory (A/FD)E 2Hlstil =E NOTAM
= g, &9, =, 544, A4 ¥
ol 23t Handbook, En Route Chart,
Approach Chart, Computer, Flight LogE
“HH|jof gt

(4) Radio equipment — switch off.

(5) Suction gauge — proper markings.

(6) Airspeed indicator — proper reading.

(7) Attitude indicator — uncaged, if applicable.
(8) Altimeter — A9 altimeter setting= 44
skl 50| 33| LE AASh=A] HA.

(9) Vertical speed indicator — 02 | A,

(10) Heading indicator — uncaged, if applicable.

(11) Turn coordinator — miniature aircraft level,

ball approximately centered (level terrain).

(12) Magnetic compass — HAZ 715 2} Qlar
Correction Card7} F-&3}H v-2 $J29f 9l
<A 24l

(13) Clock — 4= A|7FAA,

(14) Engine instruments — proper markings
and readings,

(15) Deicing and anti—icing equipment — 4|
o] oF& Felskar AN 7Hs A A4,

(16) Alternate static—source valve — L3}
d 4 UL AT B 5 YeA] =2l

(17) Pitot tube heater — #HS @] AmmeterS
ol5}A L POH/AFMY| YA S WIS AR

3.1.8.2 A|E & Hxa}(After Engine Start)

(1) Master SwitchE #H2 4| — Zo|Z 3|# o] =
7k wjo] axelE AFet 3 A A HIA
3 R v]8Y Aol A sfjof gt

(2) Suction Gauget Z7|A17] - Apo|2 A7]9
UL FA3t Suction 42 E4
71 A7Vl Aetelio gy, whoF zpo] 27} 217
2 =gl A3 252 93] Generatoret

Asliof gt

(8) Magnetic compass — Card”} A-8-24] &2 o]

A7] Case7t AA = 75 2} Q)

<A Felgteh, F717F BASHAY A7l o

Taxish= B¢ &2l Wk Runway Heading)

S AA] HeF wjwske] Compass s

ghelgit}, ¥4 AA] Compasse A&7 W3k

I} H|asfof gttt o] B Wk} Hlws)

o Compass Card 4L 7|E3ltt Taxis

Inverters A4



Ol
otk

3}l Q)& w] Magnetic CompassE H il 7}

(4) W3F indicator — A}o|2 7S Yl Als =
S 7|t Taxi sp7] Hojut Axlo=
Compass+ Slaving 2234& dHsl2
Magnetic Compass®} H| n.gtc},

(5) Attitude indicator — A}o| 27} 7F&58E w74

25 7|ttt} Horizon BarZh 2% $1A]¢]
Aggstar w|gy7] o] ZA7E ZHkE 1ol 1A
u, AAI7E = 9110 A gstEA ZlEstct
A8 Mz O A= HAs) st Q)
= Aok,

(6) Altimeter — @A R i1% Altimeter Setting
2 Ms}z A AN el T3 Al
ANA ZEstd 7|53, HAF 759 E F=

ol 1=A 7 Aestar, olito|H 7St
$2)E 98l M4 (Repair Station)ol] &A
of 31t} Altimeter Setting= o8& 4= 9
o, v A A7) dHes T o A U=
Field Elevationa A4 sk},

(7) Vertical speed indicator — ] A7]+= 0& A
Alafjof sttt 2gR| O PanelS HEH

Ea‘:} 0ol Blofuf glar z=dd 4= ¢l

Aol Al AAEk= AE HF F 09
X]E S| Asfjof gtk

(8) Carburetor heat — ZFs3dl=%] &2l
Cold 91X & =2 Folof g},

(9) Engine instruments — Z&3]
3}o] TS]—]:]—

(10) Radio equipment — Z AE35l=A] 2

Aas Feg Ay,

L it

A BHA

Jﬁ

o13}7

o

A7 |8y

A ——

(11) Deicing and anti—icing equipment — 2=
sh=A] Rlgity,

3.1.8.3 Taxiing and Takeoff

(1) Turn coordinator — Taxi A3ZE & uj,
Miniature Aircraft7} A3]& & A A|8l=
A 2QIRtt}, Balle AH+-EAl &24o{oF gt}
Ball:>- A3 v ®gko e A ofof gt Al
A= A3 W3 A slof fitt, A7 Taxi
E & o, v3)7] B ol qlojof gt

(2) BF indicator — ©]5 Aol Wk AT
T}, Magnetic Compass?} Deviation Card(#}
2} 7hE)7F Aesiod, 8717 Ry
Taxi Way©l] Ad] & wf WFA|A]7]+= 5
ol A ZF2ut Taxi Way W= AAI8)
of gt}

(3) Attitude indicator — ¥FeF Horizon Bar7}
A4 Taxi 5 %8 Ao AA EAY, Taxi
A3 F 5k o] 7lEolRttd I AVle ¥
= 7 itk 54 F3717F Al e o,

!

o] 243t Tricycle—gear H[37]= A4l

A oFTE WS AAI7E 7 T2 B H|3 ARAl

7h8 et

ofr

Miniature Aircraft~= Horizon Barg& %}z
2| A

3.1.8.4 Engine Shut Down
ol A1S A|3F w] H|AAFACl A7 AAE 7]|&E
o},
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3.2 XMl A7 |d|H
(Airplane Attitude Instrument Flying)

AP AL Q8o A7t FEBRThs AR
Abgste] W37 B AN 2EHE Aolth
A} GBI ulaa o] Aiglo] ojw ujalE
718291 71502 o] olek, AAHIHE 387

& ARgste] Al Austo] F7]

¢

o 54 2=
o Al 2B}, A7 |HHL HAA7IE Hstol
YB/1E 23 AZIY] SHE S AAHY
oflA] 9l HxBo] sk gAY FUR 71 Au
2 AFY Aolch Uk 28719 AHZ WET £
A5k o) glo] A719] A oA =, st Ex
ool F8 AL I o A §8718 2%
T % G 5 2 B oleh, A Al

HjO-L ] AFRE= = 71x] 9] 7)E HS ‘Control
and Performance’, ‘Primary and Supporting’©|
o, & e FU AVIE AR, AN 25

98l FUT SH= ARSI T S AAA 9

e

321 251 g5 U4

(Control and Performance Method)

FE719 s Ak PowerE 2E3HA
al
[€)

o
AR F2 g BA). o

% 7]
O] ZAl= Al =) tigt T3} 252 wAo]
o}, F37E Ysks A5S W] Wl Hal A

s
=
z

9} PowerE Z2Z38lo] A7|8]8L st} o7
AL Al718]8 | A Control and Performance
Methode} 3}1L, 7|2 A7 7] 285, 13
3-35] A719 Al 7FA] dHbEQl FF+= Control,

Performance, Navigation #|7]°]t},

tlo

o Z7bAel NAIE A@ska, FUsHA Aok

Powerg 24g 4= QA 3l &}, o] A4 Power’

=
= 71eF o2 SHE 8012l Thrustyt Drag ¥A
£ g4 . Control& AA|AI2t Power

o
it

t}, Power Al7|&= &37]

P
Shab WL

P
B2

[22! 3—-35] Control instrument



A7 |8y
A —

-

HOR] B W
FLAPS ERTERIND: -

[2! 3—-37] Navigation instruments

ujth tt2m Tachometer, Manifold Pressure, (2) A% A7] (Performance Instruments)

Engine Pressure Ratio, Fuel Flow 5-& 2331t} s A7l F5719 AA Aes AAS
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A% (Performance)& Altimeter, Airspeed or (4) Adjust — € Q3 9k Control A7 o)A A1A|
Mach Indicator, Vertical Speed Indicator, ®&F 2} Power A4S ZZE3ic}
Indicator, Angle—of—attack Indicator, Turn—

and—slip Indicatorg #x3lo] 245 4= Qltt, 3.2.3 XIMIA == (Attitude Control)

(3) &% Al7] (Navigation Instruments) AAsH a7 AA| 2F2 AT AN 74,
PR A= AEE Y Aldoly Al omE A dupkae] AAE MAsHL AAlE FEFA
Bl 3719 RS AAE o] AVl2es v et For HAsh=A19 Ayt 7] AHA|
3t FE) 9] Course Indicators, Range Indicators, ZZL8 ZA| A S HASH AFESo] o] F oAt}
Glide—slope Indicators, Bearing Pointers& 33+ AN ZF2= dFE7] Pitch, Bank &A1 &7F4 0]
Qe AL A Aol tfg-5h= WIS AJARI,
3.2.2 Hx}H | (Procedural Steps) (1) Pitch %% (Pitch Control)

Pitch 72 Miniature Aircraft® ‘Pitch A}
(1) Establish — ¥3}= PerformanceES 47] $13) A Fuselage DotE Aol thste] ALst oF

d
Control #7150l A2t PowerE ”P%EP o oz WHTeRN o]Fojit, ol WAL
A AU ALRE ARA 73 o =FA Q] Power Degree(=)4 247, &57] AHA| 229 Fejof o
AL 2T AFE Eo] & Aol £ Bar £o& SAHM Hol= Aeo2HHY @

(2) Trim - 2F7F heo] Yo HEs Trime A FE 8 AEE ARAE Aol
ARESE) Hand—off Flight2 $J%F Trim AF
go Hedy st o] 222 Qs (2) Bank %% (Bank Control)

220 Zo|t} Trim¢] AFES 2ZEA7} Y5} Bank+= Bank w=3°f tial gt o=
= AHAERY 4o R HlojuHA £oE AA'Y ‘Bank A3 WHAsI] 2F8 4= Qlr,
= 224 Y JEE 5= g Eud 4~ 9 Bank =72 0%, 10%&, 20%, 30%, 60%, 902

= 3 Zt. o] i, ZpA] o] $ut okl YA 4 Q)
(3) Cross—check — 9311 Q1= ZFAIY Power t} HE A3]Z 517] 98 302 YA %= Bank
o] Yl AeS AlTsl=AE ZAS] = ARSI

{13l Performance #7153

t}. Cross—check2 H1l 3435h= AL E35} (3) Power Control
s}, whek 9 212 vhAsE el ALg Ut A3 Power 252 ApA| W3k}t AAste] £
7] Yol 250 Fwof kS A4t A Yot £ 55 FA8k= sl 29 Ut
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732 Throttle 243} Power #|7]2]
of o3} o]_—?'_oﬁ(_h:}. Power A|7]+= Turbulence, £
ZASE Trim, $3:2]3F Control Pressureol] %3k
2] oker) gejuE | thEEe] 3R]0 4 Power
e QA wABR= Eﬂ F|agte] o He
2% AP 2N E Powers Fagh v
= W78s] I3l Throttles Aviths &2 ojof 3}
LA i 9A Heh 1228 PowerS WA
71§18l ¢4 ThrottleS 2-2]0] a1
7] 943l A71E Cross—check 3}, 272 PowerE
sk d A7lel HAEh)EA] ¢ Zlolw o
et B3y ool whE tHeFAlQl Power A4S ok=

Power

TN

AT AR S 5

== Pitch instrumenis

we Bank ingirument

= mm
™ oD D

D oy

A7 |8y

Zo] Power Over control& T ¢ =20] o},

3.2.4 Primary and Supporting Method

(Bank/Roll), 2] %—(Yaw} S S AR,

o] Handbookol|A 7}=%3F1 A= AFA| Control-&
Pitch Control, Bank Control, Power Control®|t},
[13] 3-38] A7 Control 751 3357 A=
OF TF2I 2 T1BOE U

[ 3-38] Primary/Supporting cross—check method
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(1) Pitch A7
A
57
55
+ VSI(Vertical Speed Indicator)
(2) Bank #A7]
« ZHAA
» Heading Indicator
* Magnetic Compass
* Turn Coordinator
(3) Power A7]
* Airspeed Indicator
* Engine Instruments
« Manifold Pressure Gauge (MP)
» Tachometer/RPM
+ Engine Pressure Ratio (EPR)—Jet

ojmgl 7]Eolut H|d) e <] Pitch, Bank, Power
Control @758 E4 29 #7](Key Instrument)
of oJsf BestA AAlET, AHEskal 71 E4Q1 A
BE AFsh= A7IE Primary Instrumente} 2T},
HZ A7]E(Supporting Instruments)-< Primary
A7l Yehv= ARE Bz, d& &0, 3
& $RHYE 4 HEolA 0% Bank(¥d W
Urh= A& &3 Piteh,

7| ol 23t vl AEi7h

PE IEE FASHL

Bank, Power #|7| 52 o|¥

FABIAL Y=AE Dol ot

(1) Altimeter — A3t 1% JHE AZLeo2
Pitch Z|A|9] Primary”} ¥t}

(2) ®3F Indicator — 7P 2143t Banky 33 4

HE A5t E Bank A|A2] Primary7} €,

(3) Airspeed Indicator — =% H|3} A] o T
sto] eyt wlE 7P ARt ARE Ay
322 Power A|A|9] Primary7} Et},

H| 5 ZA| A7} 7] 24| Z22ol2t 8=, Primary
and Supporting Al7] 7@ 574 HIBA 7S] T8
=5 HaA7lE AL ofyth AAAIZE AR Aol
w2 AA HF AAE Uil Y3 AVl of
Utk AR 4 Sle w, Pitch®t Bank AAIE B
T frAIsh= @4 AREofoF Bith Fof L
+= ‘Airplane Basic Flight Maneuvers'ol| AHA|3] &
A 712 A7) 7150l A%E 1, Primary and
Supporting #1719 A& TS & ol ¢ U
Aot} thy PageollAl A3 AAAZI9F TH A

A7I EolE & & Al 2 Aoltk, A AAe= A
A A 9] Horizon Bare]] #e1s6F6] Miniature Aircraft
o &J3f| Pitch®} Bank AFA9] A& A o]11 £214]Q
FEAole}, I=A|, &%, VSIE o171 Pitch ZHA|
oA Bz (FHY) AXE gk, WaEAA1719F Turn
Needle2 Bank AMA| 9] B2 XAl & it}

3.2.5 7|2 7|& (Fundamental Skills)

A A7 EE S
A 7R 718 7]

%, BE AN 7)o 23k
2 9of gttt @ A7] Cross—
check, A7] a4, 571 2F. BIE o] Al 714] 7]

=5 AYE SAdE 27 vigeeE, Jd v
of o] s Ar& oldt 7ess S Al
Al H]3
o A=

_|_|>~1~ o;:.
l‘N



(1) Cross—Check

A HA 712 7]4E Cross—checko|th (E3H
‘Scanning ¢t} ‘Instrument Coverage' 2t F-2r}),
Cross—check2 A9} A5 AHE Q3 d&3
AL =2 A}l A7| ] kol ARA A7 W]
z;o/\}\— Ko 9lo] sl ATE vrSo] U
oroq A AT, SRR B
2 22k, A7l @4}, 7] A

1) A8 ¥ Radial Cross—Check(Selected
Radial Cross—Check)
AelE @] d(Radial) Cross—checks A}
| o 2FA= AI7HY 80~90%F AHA

AS B o Agstn, WA F s
g 97 1) %611 AN NS &7
o} o] WHOR 2FALY Lo ulsﬂﬁm 2t %
A olEHA 2 AAAE Aguc U

Y+ 7)ol Wt Cross—check Pattern QF
oAl o]E A7|E Holof ap=x]7} AAHC}
[ 3-39]

2) Inverted—V Cross—Check

A of 2L Aol A A3] A7) &, ThA] A}
AAR, ofel W VSIZ, ThA] AAIAZ Eote.
= AL ‘Inverted—V Cross—Check’z} H&
[ 3-40]

1_.0 O
=

A7 |8y

[322! 3—-40] Inverted—V cross—check

3) The Rectangular Cross—Check
TheF 2FALY] w0l 91 Al 79| A7|(HE

A, AAA, AN E 7= £ T, of
& Al 7i2] A7](VSL, W3 Indicator, A13] 7|
7S Foldthd, 4% A== AH4Fol
ZOITH (A A WEFoIL; BIAIA] Wk 71914
go|}), [ 3—41] ©] Cross—check
AR e = 7)ol g A7] Fake] gl
2t AZIZRE O AHo| $d% FREE T

rz il

flo
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[22! 3—41] Rectangular cross—check pattern

sl g}, o] ML 7S 293 Av|2
Eolo o Al A7HS ARt

4) Common Cross—Check Errors

ZHA= ol AV|E BeA A HEL
w27 A|7]E Cross—checkd Aot} 7|& A
J\H AW 7kt wtstel A7) AAlo] A%
A, AA| T AZIE Eok skl o g A of
SOk sh=A1E HieAl 2 Aol HE 51
HH, SHeRRE H|3) o] 295= Scan
3140} £4]0f gk= Cross—check 2 3 o]t}
HeF 2FAPE S8t w712 AV] sd=
£ fFABHA] Eetthd, £ oh= s¢koluy A}
o] th29] Common Scanning Error7} A2

O]D]-:

4 o

L3 AN

5 FA8k74 Fixation(112h) e A
= F2 =

oA WA e ATE )
. ol8A vhso] Yeizks
4 Slojefslnl kel st} 20092 of

ro
kl
H
b
i
N
D)
Prl’,
k
%0,
>
2d
tlo

o

T
A,
ok
poy

N
el

of

-

rr

off

ol [-\l [e]
- = =
>N
o2 o
e
B 15
&N o
5o S
5 ool
rlo NN
to g
2
—\.i ol
£ ot
E =
o, i pE RN
O A oy

o

JukA] J Fixation2 XWI
. AIE 501, 90 A3
Shallow BankE 9 th2,
7152 Cross—check 3= thAl 4
ZAB}, A3E A RS
A A 7|E Cross—checkdt Z &
b rHe A8 AT of AZjolH £ 1 4
gitt. 94710149 ZAle 25 Cross—check
Error wj#o] ot} thE 7| 229l 7|& &
S E= - 7HA] ofglzol HdE 4= Stk

2 F A HAA7IE A o Qo] BEH
AN

it
1m K U T2

£ 0
Kl
gl

oz
i)
b
s
o

i
F_u rlm
)

2 g

toh
M = n
:ré;:l"—?h
JU o

AN E

95% Eo} v}

= 1=

U A3 Roll out?] £Yz] wj&o] 7

go
% gl

Cross—check 3=t #|7]E Omission(A=)
Sk A2 ohE Hsgh 2ol o] A2 AbA|
A3} ohgofl Fa3t A7 XA E alidsiA] Sl

A g S i olg Sol, 180% M8 ¥
Rwomeﬂﬂ%ﬁ§%@£°ﬁ%$ﬂ

A ABE 93
@A MES B A8 2] B2 Al

R
A ol 4 g Aolth, 2FAH: HIE



AT RAEd YR Ao, 4
A 7V ol olsfaka gl Aol o
29, @ A7)E oEal AL Wokt 7|
oft}, o|F Sol, 2HAE AAAZ AHE o]
Fedon BB 2FS o 4 otk e,

7 HAR 71223 71sQ] AY] s SEet o
Foh 244G Maz e, AY| e 7t Ao 7
x9} 2 Q) olsfal A Algsie 12 o

o X

A7 |8y

A ———

S

o S S°l, Sea Level ZA A 5& &<t A
She ZFARE Full PowerS AMSSHRL, A7)
9] Miniature Aircraftv= =HAlo|A & Bar 49|
(Miniature Aircraft®] @71 T2 5 ul) ¢l 3L
A He

(1% 3-42] Bl3Y7]+= VSI°1W &= 4 S= AAE
500fpm, HE=AIA & 4= = AA ™ 90knots=
&kl Sl o] £4 A
Powersh 2217} Meigh A2 432 Al
Bt} FUg 17 Jet7] 9 AAA o Bh5o] K
ozt A clolAl B % 9l AT 2L FUAT U3y
7] AAIR Jet7]9] VSIE= 2,000fpm, %=+ 300
ktsE A8ttt S5k Q
= A=A, @57] Aol Beto] ZA] AJA]
£ ™8] s Ao}, whoF Pitch A7} 24

ol

S o182 4 o

T

2] o
o=
2~
nn
VS

e 33719 4% 59

10,000"

7.500"

5,000

o 10,000
>

5.0000

2,500

[22! 3—-42] Power and attitude equal performance
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g JRE AT Aolrt, veF Bank A7 24 dEs "ol 7] flaf ARgStTh FAHESH
gojof ghthd WEFA|A7], Turn Coordinator, A Trimo] 24 17| A& AL 7}8|of
AIA ZIA7E sl A =]ojof gt 7} 7] F oA ojw gt otal, & whEo] WH Cross—check oh=
A& 7IHstL 715 sk B¢ F71E 20} ol o7} Eofx|aL, FASHL ZRE A 2
7] Slsf ol® AZ1E Z3dsto] sAaljof sh=A] Hj T= opIE 4 Qlrh 2EAIA Ll O
<A F Aot = A 7] A HskE Qe 25 o

L7le Aola, gEe fAskaL A= Hot
3.2.7 &&7| ZZ(Aircraft Control) of gt} st Fu717F 2EARE 259

Bank Control, Power Control, Trim,

(1) Pitch Control2 Elevatorg &2 &2 =
Ao 37| e 2EReh At vy
A 71258 Pitch AAIE s Aleh v, B4l
= Fxste] Yk Pitch AHIE 9H57] 8l

7_}

S
o3]
Qo
=)
B
Q
(@)
B
-+
=
o,
lo
w -
>
1o
4
)
X,
o,
d
-,
I
rir

=5 2F5he Aolrh, AHe AV|E sjAls
o] Bank ZHA|E #1418t oh2, Ailerong %]
o] T55 SR FF7IE FJHAII7] S8k
1

(3) Power Control> H|A7|E sjAFPS wf =
g ¥4 a7t Qe ARgSI

(4) Trime Yol= AAE TH=E & 1

-

=
el

fn

3-38:
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4-2-

& N =
@A 712 A7|H|Ie| £

“ " Characteristics of Basic Instrument Flight

(g

41 7|12 A7IHIH 7|F
(Airplane Basic Flight Maneuvers)

A71812 &E7] Type, Class, %, 7IAEA
of wet geprlet, euR, wetop o Haje} 7]
S e 7] Il BA A48 4 s
AL FQ7} 9itt v 7158 517 93 EA 3
3719 4 HAxHRecommended Procedures), 4
= 2} & (Performance Data), &8 3HA|(Operation
Limitations), B3 EAl(Flight Characteristics)<
ZZF A9 Pilot’'s Operating Handbook/Airplane
Flight Manual(POH/AFM))ol|A] Ztol& 4= <)
o} o7]oA] == Sl v 7|52 Single—
engine, 5] HHF S-S 7L Q= &9 3
=3 B]gY7], 3HA =2 HFA 7SS A
ghohar 7Hg3tt, A7) ols& Alska, e 7|
& AR A E 7HIAY A HE
? I 4= Qi

° b

oo M

rln I
°lﬂ

7

(
-

3

A
*4

fA

»

1.1 &% 2TH|3H (Straight—and—Level Flight)

(1) Pitch Control

H|§719] Pitch 2l HleY7|9] F&3k A4
HAte] zhwo|th, 4Hu|gPS & o, Pitch A
© 2o FAOf wef Wt &9 Ao s 7

‘/"\‘ ]og7]0“/\ﬂ 'Er"/‘]ﬁe]' Zl: %E]— 0];%]?;]_ __)J_T_Eoﬂ

A EHgS S ) 3t 71 Aol ik, A<
Aol =g A= Nose—high”7l Hc}, wE &
Lo A9l 4=Hu[d A= Nose—low7} Hr}, [

H A-1]2 A% =7 dEelA S A, [T1] 4- 2]
< & = AElolA e ZA|, [2F 4-3]2 B
&E T A9 S Hol £t} Pitch 74]71%—8—

2
ES

|Al, L&A, 573A, S=A ol
1) A Al(Attitude Indicator)

A A= Pitch AHA19] 21291 2| A1 7iet,
ot27] B3 (Miniature Aircraft)e
Baro] ¥&35te] Elevatorg ARE-sto] &) AL
WA Yst= Pitch AAIE Pttt oA Al

A BlRYol| A w79 7|5 B Bt
of AU YA Pitch AHAE 2Hsk= A
I Fstrt, ey b AAgsHA] ghrhd,

Horizon

I &0 Ao 4 AAIE eI Eelsky] A
THA] L&A, VSI, iAo Hol= AAE 3
HgS sh=A] & 4= @ik, wheF ZHAIA O Qe
Miniature Aircraft7} ©]5 Hofl 4o A 24

3] AL AT, A5olA Level-offE & uf,

LA Al S AT Fo]
t} Uk Miniature AircraftS © A3 4@
7} ok, S o= 8 =EEYE A5}

7] {8l B2 Pitch A71E AHE-3foF it



A 71|
A ——

0@

[a2! 4-1] Pitch attitude and airspeed in level flight, slow cruise speed [32! 4-2] Pitch attitude and airspeed in level flight, fast cruise speed

[ 4-3] Pitch attitude and airspeed in level flight, normal cruise speed

4-3
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[32] 4-4] Pitch correction for level flight, hali—bar width

AA AR ARg-sto] = H|3e 913t Pitch
%222 943 0, Horizon BarE 1Bar % ¢+
ol 2 Askst kS, 1/2Bar %, 13} 1/2 Bar &
o] &£o2 SAUS Algksitt 1/2, 2, 3Bar &
9] Nose—high A= (18] 4—4, 4-5, 4—6]o]
uhet Sk, ARAA S| AA 9F =B Aol Hgt H
7] AL Blashs 0t B 2FAR= o]
Pitch 474 22} A& Ho] & Zlo|r},

AAIE Fxsto] H]ele 917 Pitch AHA|
HASH= AlA B[Ol ARE-E]= IR AdEE] 4]
ok, =gu e sl 23] Trimo] =dd v|3
7104 o]2|3k 3= Pitch W3} a7} Ueh]
A3 Zast delH ol (Elevator) =2 U7k =
% & (Control Pressure)S o} ZHo|t},

th&o] Y&-& dupukE] Elevator Control

[€]
Pressure7t BAEA] AR o £88 Fi o et Hel Q4 B 2L s A
o 7 guEold, A, 2372 AA wo o A F29 27 SANA AT A



A7 |8y
A ———

go] Fasit}, &4, A=42 2508 HEY
A A2 Pitch HSFS ARt} 914 oFl 2 Pitch
TS S 5 s WA AAAeN 1/2, 1, 13t
1/2 02 AASHA FAsh= 42 45 A5
gk AR, gHIE 918l 2A3] Trime] £
Agl vg7]oA 27t 4 XS =
= o, FA Elevator®] gl ol 2o}, o]
WA S AL ROl A AT e e
Zoltk, Turbulence 7J&Ho] ofepH, =&t
= U=l FEEe] fAE Aol wo= Holuh= 718 Pitch W37l Hasit= Alsc
Horg o obR 2% Wisht Z 8 glvke AL HkoF 1% 7b k7 NoseE Widof st [
UA FegE 230 S0 4L 5 H 4-77} 4-8]
oi=27] 35 Ao}, o]Alo] 7] Hlg) FH9 AAA AAE AHESEA] ghal > H]EY —%- wor
7P A Hol & Aol Ahz ] §lo], IEA vhso] FAol= o
w2 ol Wk ofF Fasit % Hl‘”oﬂfﬂ
2) 1L =A (Altimeter) =3} Pitch W= Atjdo g 3est 1% ¥
AT Power FHjollA, +HH¥S Sl &5 3p7F UehbA gt A2 Pitch Blgke A2 1
oF %7} v AL (Turbulence Airs A9 T W3} QA "ot oA kA vRso| Al
oal) Pitch #3ke] AxtY Aolr}, 2ejuE, o A ko g W] Ao, = AAolA A
g PowerollAl A=A = HHP Y o Pitch A g Nose—high H3}7} itk 2 ol 4= 9l
Mg P e s AJAjghe, vjs7] 7} = u|3 o}, Bhfjz, vhso] WHAA ko2 HAHT] &
oA ATHA A7 wiZoll Wl Lol A] 2ol o7k Nose—low AHAIE A|Al8kaL, st
)4

© IS 7] 9l BTt offke] o] Fa
slth, ZHAA Cross—checks & of IL=A1E 5
7FshH, AA A0l Y, F01%

of e =A Hhso] S0l HleS AT
Zolct, gkef ZAA glo] et Pitch 25

Agehd, sHAES FAEsto] 254 PitchE

WshAl7| 3, A whso] SAolt Hl8S 7]
23z}, gupkEo] Pitch W37} = Ao A 7}

[22! 4-7] Using the altimeter for pitch interpretation. a high
altitude means a nose—high pitch attitude 2 =9 AR HIlE e =] 7|E)gk 19
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e e A vhgo] 2ol HleS = FARE S7F o|FojAof SpATE, AL 2F Y
&5t A& Pitch #42 ds?ith, o 2% 2y} A 7 SAR ANE HAsoF itk |
Ab= 23 Nose—down Deviation(aL%=A] HE 7] HHs0] S2l0)= A8 W] o3| NS A
=9 =g SAY AA)S AR Hel o, BotAY, Hoke A=z S| ffsl AAIE
A A 22| AAE B & ol A H7g, Hhso] Yshe koA Holx|aL §l
SN F5& AETA 2 Pitch 42 sk the 2l Al =I9E W, vhso] w2lole v
Aot} 1} o] FdH oz 322K Over < %57] 9l E 23t Elevator Pressures 7}
control)] Ht}, v ZotE AAIGH oh W ge, wheF 543] vhs wA o] EolsH,
& "L, A=tolli= Nose—high DeviationZ =0l A% F4Y 4 s 23 S HA
AAgeE, AapH oz 2F1to) qbeo] A7]aL, 3] Stk vhs A Yol A2 2E B3I
B2 232 REgo = Qs HApHor 2% Bl 7Hiths ol vhsol wAlols A
Zbol dpshA FAQlet, SHRE 4 24> A = HF7] sl Y] A dEls 7t o
M| FERA she Zolal, v37]= Yoke A AR oM HIE7]= =g R3go] "otk Hisol Bt
A2 Positive Control¥} &% glo] ¢ w27 = 2 F2|1thd vld)7] A7} 4 AT
obzr 4= qlt}, Pitch Errorg QUAPS o, 474 Solth, £ Hshs Foldl 2FF A4EY &

[222 4-10] Pitch correction, less than 100 feet—1/2 bar low to [22l 4-12] Pitch correction, greater than 100 feet—1 bar
correct altitude error correction initially



15 H3IA]7]7] W&o, Cross—checke Al43

st 4EE =2 A,
1eA v FAY & WA Elevator &F
2O & Pitch ANE 2E3 the Yot 1es
Eopgit}, Aoz (00T E o]sle] QxjojA
Lo 7 ATt [19 4-9¢} 4-10]
1009 E o4} Eli= 2atoflA= 1Bar #0082 427
—19] TEA THE AL5}o]
NPE = S o TR, AAA AAI9F A

=7}

-

3) %74 (Vertical Speed Indicator)

VSI= Pitch A& 7HHA 02 2 A|5h= 74
H(Trend) Al7]o)w v]&(Rate) Al7]olth, HF
AZIZA, BI37]9] 2444 5‘-71 A &4
< AABIEE Pitch #1319 HIgo g o
Sct. 5BuBL §AI517] 49 VSIS LA,
A A} AASE ARG}, 022 E Qi of
Y2 vho] §Holl AL B0, o} %
= Elevator Pressures 7}olo] $~Askc) v
o] 002 Bobrh 44 SJEe Foh wef &

% gelo] RudAY Moy, Ay vise

(iIS)
—(> oo

~

Z

ol a W8] WHSE Ao LEAL of7t ¥
shal7U EE sl WEs) gl g Al

= AgEony, vsiel e B4e mejsop
3ie}. Piteh W8} o] vhso] eHE AAIE 5}

7] A7 Yehbs AdE ol gtk A
& %129} Pitch Hako] Z=e} 2H o= vl
gt} Lgjal REHA Pitch WP} Hobd, w)

{r

2 Pitch7} #3let ghEo] 24
]\’%7 Ar=o|u} 735l A 3712 (Aerodynamic

Ao ¢4

O

A7 |8y

A ——

Force)o] &< o|FH ¢Hgd Aoltt, 21
A%t Pitch Wshe Hhso] 7] A7 =
T2 AelaL, W= AA AL, 2 AR A A
gHEo] W Aok, 2FA= ﬁxm"l i &
A1%9& WE=s Turbulence 48 HI3YE 54tof
+ S methy ] =g 3H°l: it

VSIE Hl& A7|&2 ARkl A, AAA|
of AAISto] Hu|FS FASHE Hl AR o,
U= Walsliof 2t} Yshe alwoA "ol
Mo Yobe ez Fobd wfof vy}t
o] 9t} oJYA o & Vertical-speed Rateo=
7% oo F ol K, o Sof, 1
7} 1003 E Blofdthy, Fop7hs HlE2 2002
% = (fpm)7} ek, W 1003 o} Tpol}
U, 782 Aeste] o Aok gtk v =
o S} 2ol Ha|e] 2 gl
o= HolAle ¢F ", ) kg Foprt
7] 913t Bl&(Rate)oll A 200fpm o]/ &= 2
& 3 ZZHOver control) 2.2 Et} o9& &
200fpm o 2 Yst= 12 FolrfEal stobd
400fpm= g7]= AL 32 2ZHOver control)©]
Hr} el e 2 ol ol VSIE= Primary
Pitch A7|7} €, = B|gY7|7} 4|8y
Y o, VSI 274o] ¢k Eo] ot Aol 7
S AN = Qo) wkoF AZ|E 24
thd, Pitch 255 & wf 225 r2sfof gitt.
A= =°l, +BHH Al Hz0] 200 fpm o+
AAEHE, 1 AAE 0= Thegitt,

2

4) &% A (Airspeed Indicator)

LEAL Pitch AA19] ZHAHQ A4S 1

47
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Constant Airspeed - Constant Pitch Decreased Airspeed-- Increased Pitch

[Z12! 4-13] Constant power plus constant pitch equals [Z12! 4-15] Constant power plus increased pitch equals
constant airspeed decreased airspeed
Increased Airspeed - Decreased Pitch

= HskE 7Pt gH|doll A Pitch =

2 Cross—check¥} Al7] AXRE 3t Al7| '5H
A19] 2Rt} Cross—check 7|40l 2LojA]2] 7
Q1A zpoe} Aaglo], g 2FAME 011 7]
ol Qlof HIg7|E =Fshe ol Ao HEE
Assl= AZIE ARESfoF Stk 2 AR ESF
Primary #1717} ¥sk= AAE FAISH=S o
£ A7155 Zsfof g, Primary A7l 5

[Z12! 4-14] Constant power plus decreased pitch equals
increased airspeed

Bt 53t Power A1} Pitch ARAf|ofA] 3 7%= sk H M BEe ARE Zﬂi'ff}—b—
Airspeed+ F95HA FAE, [1" 4-13] A7loltt, o] A7l= 2FAE AT AANE
Pitch AHA|E W31, Airspeed= 7511 Nose Aok k= Al7]olth, dlE E01, o' A7]7 }
£ Solof gt} 3] }=1d| ‘Pitch Control®] Primary
[71%] 4-14] Pitch A7} S716HH, &%7} AZR7EY 8= o] A2 £ vlgg7], 71 A
Z0]E11 NoseE W50{of git}, 23 A, 8 A, oE 2aso A
[71¥ 4-15] 943 &% W3k= Pitch7} & & aLealof gttt a1/ BIg7|ol| Qlof AbAl
o] ¥gt A& Yehlin, £=7 MHs] Weh= Wk S0 23S Slal w=A st
A& Pitch W37} Ath= & Yt A gfjof git}, o|¢h= HITthE &7t -7 H]3)
Pitch7} Hghol| W& &£k 2|A|9] A2 H] 710 2 A7) 2FAhs 53] AAAIE Bol
gY710l whet k2, Pitch7F #5S of 7H5E ojEstH gt AN AHE AlF7] A=t
At & E= ol 283 ARt wheh depritt, A AHHE S ©, Primary Pitch XS $Isl
A7) 2 Aol whet FEigh A|de ik, A=A oES Aot} 2FAE =AY A}

REHT AA3) PitchE WA S22l

1

AA AAE Primary Al7|2 HEshs 22 o



sl

°

rg
i)

o] ApAE 2 ETH d Al Ego] =)
o itk TEAE BT SRS 5

rimary Pitch A|7]2 71t}

_.rL]

off
2
g

N
u

o e

(2) Bank Control
H|3719] Bank A= B AI B2 9] =
ko] Ztreolt}, AX 4gu|dY HRE FAI5H
NERR
2ojof 3tth(H]8Y 7] 7} Coordinated Flighto|ghe=
7H4stoll), Bank @Afof oJsf X 4= u] ol A]
Yo X = A& Aileron}+ Rudder Pressure®] Z3}

) 2FO02 4730k Atk Bank 2T AT

[

CRES AL E R

ot
o

o]

A71ES A A, W3FRIA] 7], Turn Coordinator

ojt}, [1% 4-16]

[222! 4-16] Instruments used for bank control

A7 |8y

A ———

1) AP A (Attitude Indicator)

AAAE Bank A9 WskE GHdoz
AR Ko Frf 23 AAAOlA], Bank
7Y = Miniature Aircraft@} Artificial Horizon
Bare] AR Rol 3, A3z A|) Siel
Bank =& H9] A= Ho| Fof, 37 3914 A
719] oA 22 Bank Zets 53] dHEoR
ZIHAY eh= $IAIE o &2 Miniature
Alreraft Hzste] 15| WST 3 A3
9] QJx]= Miniature Aircrafte] $x]of thal] <=
2 Check?} "}, AP A5 FAIskaL, 22
H[ggolA 25 Hlojuhs A2 wa ARloA 4
Ap2) 91 % 9k, Bank £ (29 4-17
A w0 AA AU, 10528}k 2057} whA]
2% 9ok
(19 4-17]°f| Q)= Al7]= Miniature Aircraft
7F Yet= Bank o E {20)= v Al
A& 7HAaL Stk oJ®| AA|Al= Miniature
Aircraft7} UERl= Bank W] Weo 2 =2 4|
Zlo] FAIt}, 098] 2% 30%0] Sl Bank A

f

d

30°

45°

407
F0°

[Z12! 4-17] Bank interpretation with the attitude indicator
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Al 30% 9%9] Bank AAIE AAlRtt} o] A} el Bank Control®] 23S 7}A& 4=

A719] FxoA = Aee A dold 5= U

AL o Fe = QUA|EE AA|A Y] o] H2 e dH 3) Turn Coordinator

HA = Pitch A9} Bank AHA|E Zvt2 & 4= Turn Coordinator?] Miniature Aircraft

ATk Aojeh, W AAAIeE A E AP @ + HI3719 Bank AAIE 1HHA 0= R AR

A7t Qe ZHAA| AAl= T2 A7 EE 2F t}. Miniature Aircraft7} 3 ofj, v]g7|=

Sh= d| Bk AR} elo] AA =t A7 o] Hrh, wheF Ballo] Sl & o,
Miniature Aircraft7} 4&£0 2 2]-9-x|H & S

2) "¥FA 47| (Heading Indicator) M7E W7} e Alolal vjg7l= A5 0= A19]

Coordinate¥ 4|8 o] Bank7} ¥HAys}H o

_

513l Q= Ao}t 1P E, Miniature Aircraft

i

= Qlsl Ael7h skl 7] ko] Wk 7F Ao R TIZoiA e, W)= A}
2, 5719 Bank ANl WEFAAI7|o] 7HH AL Qe Wekew Alslstar Sl Aotk A%l H]
Aoz yepdth, 7 oolM £=r7F Zoial 71 PO = FoPk= A2 Ailerony} Rudder Y&
skaL, WRFA|A7] Hse] 5438 &Alole A Coordinate %A AR5} Miniature Aircraft
Bank Z}o] @o] k= 212 5kal, Rhdof vt £ 3oz 95 Hrk, Cross—checks & 0f
50| HH3] 24 o]= AL Bank Zto] 27+ A Miniature AircraftS EZ3rA|7|11 Ysl= ¢4
Th= A oulgiet, ghofF WRFR|A| 717} &2 o] oA Zeolete Blojud Aslet, +EH3S
+ Hle= AASIAL AAA ] Bank 22} Bl a3 St ol A71E AR o], 231t S FEY
o, FFAA7IoA F27F Bank HHEE & Al ok Za ARgSfof gttt Turn Coordinator
= 7 e WS w2 Aol olef & of 9l Balle AAl2 &€ Ao, F
785 AAAL A 27t 7] wiiZel & el AZ17F @A AR E7] dzol HEteR
8] A% eEuEe FAH dl olo] Wk AR Miniature Aircraft ofefjo]l |23k Zlo|t}, Ball
£ AdsA AAT Zart ek HRARATE A7= A2le] Ze vebd Zlo|t}, wheF Ball
HA1 A2 guggolA Hlojus Ae AR o] FollAl Hlojuh 9leH, H|3Y7]= Slipping
o, Yoh= WaFo R Foprhy] flef Asle ek o} Skidding SFiL Q= Ao]aL, o] AeofA]
2w 0] oFS 2I}sHA] k= BankE AREShe] 4= Miniature Aircraft= Bank A}A|2] ErrorE X
ettt = W 10= o) H3} A 10 Bank= of &}, [2% 4-18]3} [17 4-19)= 22t Slip
Aol 1 0]9)9 Hol%, Bank A4S 9 ¥} Skidg & wjo] A7] AAE Hol i1 Qi
2k Bank 72 #58 435 HolAw ¢F " TkoF Wing©| Level Aefo]al 23] Trimo] £
5 W2 BankZt& AMESHE A2 & 759 Aejo] ok, Ball> Fol wEe] 9laL, v

Ago] astal, B2 Over control)d} H)A 7= A7 vgS & Ao|t}, qkek Ballo] Tohﬂ



2 MIN.

N0 FTCH
PORMATION

2 MIN.

WO FTTH
PECRNATION

Rom H|g7|= EAAS] Trimo] WA 7
o|7Au A3t Trim A% o ¥WFsto] Rudder &
< 7Fskal Q= Aoltk

Ball& Sl #21417]4L Slipe 4783171 $13f
21Z RudderE Aok 3t} = 222 Rudder
= A Ao, Fefof gt Balle $4l
AAAZ o, WFAA7]E AAAE Cross—
check sPHA], SA]o] LEZ Aileron Pressure
£ 7IRith, qkef @77} 4ol Ballo] Sl
A Blejut 9lem, H37]+= Skiddings SHaL QL
+ Zloft}, Ballo] Blofd Z1& 2¢lska Slipell
AGEE BUT 44 224 A8l Balld
o

Zobo]| w211 (Y2 Ball/¥Z Rudder, $.2%

A7 |8y

A ——

Ball/2E% Ball), Bank %2 43} Aileron
< AR O, Trime thA] 2431t Turn
Coordinator?h& AR&-slo] vIg7|E 243}V

A3l, Ailerone ARE5}o] Miniature Aircraft

=

Foll Stk oljgt AA] dHiE 2F dEe

g §A5ta, 2E Rudder ¢S "ol 79

Z128t Rudder Trim= 4830 HAp# o2 o]
o] o}, whef 7hssihd, Aileron §F

g5 "o 7] 918l Aileron Trime 4-8-sfzt,

= AVI7F AA o8 A5 o H|37] Trim

2SN AS TR BE A Bt

(3) Power Control

Power= 218%H @7l W52, 29 S5, 3
P71 Ase A84le B 9 =
o] W}, Power 4789 W72 BIgY7|9] £t 1L
=g WoTle 23E 7P 27] izl Power
Control& 11&9} £icof thgh ekt A3t z|ojof
gk, o= FojRl £:o A 8] Power 7> M]3
717} 598, A&, sk Aol lEAlE Al

WOk M3 SRulgeld 52 sk fxIska

it

ol

o~
=)
i
pa)
o
=
=
=
=

Kl

H
i
ne
ox

ol
ol
)
Jo
)

o
o,

Siot, gheF &7t sk x|} thETHH, Power

’

7ol RS AHsh] Ao I AL=AE &

)

et woF Twol Sk ek 4 Qlrkm A
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EH, NoseE g I1EE &5
£ 50 25 ISR HAT 4 Qlok vhef et
Yoh= $RET =11 £27) S2|ohd, PitchiH-&
H7sto] Yoh= ALkl S ' Fobd 4 Qi [
& 4-20] Whof £of M) pX|7F R FAU R
o o= 1wt £ 7 Solyby| sl Pitchet
Power & t} WA a7} e} [17 4-21]
L5 WSk dl Slol, ¢
IS FA817] $43t Pitch, Bank,
Power+ Coordinate = ojof ghrt, 240 4=3gu] 8-S
3} EH_J &7} Wb, ¢k Propeller B3)7|= &
FTHOE AAI7F Wkt T ug JARE
5159} 1S fA187] $18ll, Power #7of ]|
alo] theFst Control Pressure 7Fsljof 3ttt 4%

g 2740717] 913 Power® 374412 1, %7}

AR 4=u|d) Zof &

=

ox
o
Kl
H
o
3
ot
o

B.15 "R 45

f, 1
\ ’uﬂ 52\‘

- IMCHES MERSUARY
ABIOLUTE
- 1

(lower pitch and reduce power)

Z7Vsha A ko & Elevator Pressures 7151A] ¢
S Pitch A71S2 45 AAE Aot} Power
= 72 |, v]ey7] o) vit) Weke 2 Aileront
Rudder PressureE 7}olA] oW H|g)7|= Y&
© 2 Yaw®} Rollx & Zojt}, o]zt Hslo] obA]
7] sl Bl3y7]1e] @213 Torque E4, Powere} £
T B3k A=, Powers WA= 7|&o wet

g2t Cross—check $=5 S7HAIA L g},

(4) Power Settings

Power 2483} &= WA A% guldyo] da
S} chofst Power A% é% S
A}, ey At Y=o S5 MAsh] f6,
&5 WIS 71531617 918l 27| Power W7o

ARE-E]= AA= Underpowertt Overpower©]THZ



A7 |8y
A ———

Supporting pitch and bank

Supporting power
g ',‘r"' .

W i B
o e
‘\\\ I5 2‘3 ’.. 5

Supporting pitch

[32! 4-22] Straight—and—level flight (normal cruising speed)

Supperting pitch and bank
rl

Supporting pitch

[ 4-23] Straight—and-level flight (airspeed decreasing)
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Supporting pltch and bank

Supporting bank

Supporting pitch

I! 7
Supporting power

\\‘”.I!,.

120 %
i g0=

[22) 4-24] Straight—and—level flight (reduced airspeed stabilized)

2 4 e, Fabl AL e v
7]9fl+= Underpowering®|4t Overpowering= H &
314 obt}). 40EQ £34EE FA5HE o 23
A7} Hasta, 100k=E9 £E5 [AI5h= Hl 18

2]9] PowerZ} B Q3 v|g7]|o] -5 AR}
17 SFHS S B0 140mEo A 100E
A&she 495 offolA dgska (17 4-22,
—23, 4—24]°l| LreRich.

PowerE £o|7] A9 A7] A& [2F 4-22]
of Weht ek, ZRAIAl 712 AA7F Bl A
A&l Q1A o] Primary A7 E°)|A4] Pitch, Bank,
Power Controle] B a3k & &1 4= 9t

Altimeter—Primary Pitch

e

N

o-l> H'U K

Heading Indicator—Primary Bank

Airspeed Indicator—Primary Power
Supporting Pitch—and—bank #|7|
o] WAtEo] 9t} Supporting Power #A7]=
Manifold Pressure Gauge©|th. T Propeller
7} Fixed—pitch¥ 7%, Tachometer”} Ht}, of

2F 15"Hg (Underpower)7}A] L E=HA| PowerE

=< 14

H7de wj, Manifold Pressure Gaugex= Primary
Power A717} At} [19 4-23] d5& T o,
Throttle =2, 4x2]¢] HMa}, 2F3F or=o] Ws}

E 710825 Power A7|E A7 211 Power A

— a—
e HAT 4 ok
Fo] 7r45HA Cross—check 7}
Al713L, Y2 Rudder, Back—elevator®} Aileron

Control Pressures 718 4|5 3laL Qlofof it}



Z7FH 0 2 Pitch—and—bank A7|5< 1%9} 4t
o] Wok= A AAet}, o] W, wek) a1

L=9] W3} ¢lo] Cross—check, #)7] 34, Control
ot WS vieA 2 Aol Rl di7]¢} o
4219l Control 5¥°| Sl& W, £=7} g
= 4% 125 [fAs7] Sls) Bl Al v
Pitch 57}7F Basit), vjsestA|, abAlQl Torque
Control Rudder Pressure= Yaw 2o -5
Sh= Zlo|th, PowerZ} &015WA], A=Al Pitch
o] Primary’} =i, ®&FA|A]7]= Bank®l| Primary
7} ¥, Manifold Gauger= YA|A OS2 Power
of Primary7} Htho] oA+ 15"Hg). H|8§7|7}
Pitch7} 7+43FAA] Control Pressure= Trim2 A}
&3ato] §lofjof et &kert Yeke 4= 100 kts
of =5 HA], Manifold Pressure= th2F 18“Hgoll
SH33l Supporting Power A7|7} o}, HEA 7}
C}A] Power®] Primary”7} St} (18] 4—24]

4.1.2 T 2 HHIHBOIM £ HZ(Airspeed

Changes in Straight—and—Level Flight)

A7 oA &= WA} =
Al 714 712 A7) 71eE s9AA = T T
o] =31, Az fgud THA HAYT 4= 9l
= Common ErrorE & 4= ¢
Configuration(X| 4> g2 AJef)ol|4] v|871E 2F-s}
+ 2= HiHH, Flap? Landing Gears W2 A
& Aol £ WS AH3HH Cross—check
¥} Control 8= 574 = Utk 81 = &
ot POH/AFM®] W} Q1= Gearst Flap2] 25 Agh
= A|AHok g}, o B|3y7]of qlo] SAsAY A

A7 |8y

A ——

H A ®glke, Landing Gear?} Flapo] W27t 9l
= Aol AR FEHIEE fAE] e 2od
%2 9tk Gear7h Uel7HA Nose Pitchis Wik
ZeFo] QL Flape Wl ofelo] &7 og 7t
St HPartial Flap AAol|4), Flap2 Z|digt Wiz
o] @AJs] F7I3te}. Control Techniques= Zf
zte] i) oyeint e B4l wel Wik, v}
A &%, Gear, Flap? th2 %3}o| w2 Power A
golut Trim $3}ol| gt |42 A7 Cross—check
I 3jA FAIE Eol & Aol dE =
7} Manifold Pressure 22°Hg/2,300 RPM, Gear
o} Flape =2]il 140kts® A% U3 sfaL
Ukl 7HsAL Gears} Flaps H5F Wil &%
£ 9| %of, 5Y3+ 1% oA Manifold Pressure
25"Hg/2.500 RPM©o] €3}t Maximum Gear
Extension Speed+= 125kts¢|t}, ; Maximum Flap
Extension Speed™= 105ktso|th, &£EE 95kts= &

0|3 Gear®} Flape &°l= W2 vtk 2t -

. 137

(1) Full Drag Configuratione|A High Power
Setting®] AMEE o o] 2& RPM-E 2,5002
2 7R

(2) Manifold Pressures 10"Hg® =9It} &=7}
01545 Cross—check £&=5 S7HA Xt

(3) W27} 719t Torque?| 4o WA Trime

g},

(4) 125ktso) A Gearg W2
He Ae Holi, A&ES T o
g L=E FA8H7] 98l Pitch A
Al7]13L, Back—elevator PressureE @7] ¢

3 Trime ARSI o] AJHO)A] Flapg &

A
=

ox

af
olN
_}l_‘
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T Y2)H, Cross—check, 34}, Control-& ¢
ek of ek, & 41 W2 Flape W7
Ao, Gearg Wl AAejollA] £=9F 1=E ¢H
BA71= Ao,

(5) Gearg W ¥ Arejol A 18"Hg Manifold
Pressure® 95kts o] fA=R2 df2f &
%7} 100kts7} € o) B =HA| Power A4S 9

F1L Trime tHA| AR AA|A= = 2]
Z1 =g |30l 4] 22} 1/2 Bar 9] Nose—high
£ AAgt

(6) Flap Control¥} g7 ¥sh= &mof U
Power(25"Hg) S AA43taL, YA 119} uHeF
= A8 S8l B agt e Tri —%/\}%?3‘}
of o Ft}, oA s ApA|Al= 95kts 2%
|30l A gt Bar &2 Nose—low X}/\ﬂ%
A AR,

o] oIFH Trim Wl A F=2)2- Pitch, Bank,
Power, Trim& ARg3to] QA3 119} HFSES 9.%]

e S L [t R |
0] e o] B WA 4 S Holth
1) Trim Technique
2= B dAl A A Trim AR 7]a F
SHT UG §F7] 259 /)R] Hef. WE =
F7H QIS Hol Fo2M FolU ANE $3)
7] e 41907

0 H
ik)ﬁ
l
inj
1:1
E
N
1o
i
O,
gl
o BN

Z
S
5
=
8
g
=
1o
ov)
=
o
of
o2
=
WE
o
2
Q
Q
Q
]
5
5

Flight7} ¥%=5 5719 Trims 243 o] =
Z1-2. Balle] Zo}ojlA Hlold 20 2 Rudder Trim
S AR8SHA Het, ohd g 7ol|lA Adolgt Power
2218 Coordinate Flighto]] F8FS = 371 84
7} "o}, 753, Coordinate FlightE
g 288 7] 8l F829l PowerUr = /\P
83fiet. AA, Power, €739 Wah= tii2o] 7
oA Trim =4o| sttt 57| AAE
7] Y&l Trim7hS: ARE-Sl= AFst
7] 25 ANE 7HE 4 Ak RERA
AL 7S Control Pressure®} Trim 24 0]
£ ol Y o|FojXit}, 1ER ZHEA A
W& 7B, Trim 2482 REE 3F57] 2%

o] Hr},

FAI8=

o

-

AL P ot

ik
]_
Z]

o
$Q5§om

5]
of

=

ﬂ%o;

41.3 ZTl 2ZH[Hoj Ao LHtE A(Common

Errors in Straight—and—Level Flight)

(1) Pitch
Pitch Al BE theo] 25 o 2 Hg] uhlsic}
1) ZFAIA 2] Miniature AircraftE Wing—level
AN 2 BAASHA 24,
&3t Level—off& 3F &, AHA|IAIE &<lst
A &S Y Aol B Miniature
AircraftE 243}
2) FHE3HA] &2 Cross—check} Pitch #1712
3| Al
d& 59, £ &7 AAZ 1| Nose—high
ZpAeF Wi, -2 Power Aol & K50
Helojgk= AL X211 Forward Pressures

Fah}, 232 o] Mol BRAR BE A7] A



Alo]| thgt Cross—check &£&5 =9It}

3) HIY7|7F =g H| o] ofd wf, AAAE

Uncage Al7]= # U=
AAAY 7).
Thof ool A A7) 7 A S A
Al Aet o e, Aol Wk AAA
+ Cage Knob Foldzle o o@d<&5=o)A
P E|ofof gt

(Tkef Cage Al

4) FA| 9] LIeof THATE ApA|A| ] A A B4,
5) =& Pitch 4=4.

2FAE didle s 2 Y FU1E F
ofgttt, XA} 200 E 225 2 o,
Overcontrol?] F2J-& wjEo| £=Asl 31X
o=t} Overcontrolo] @2Fe] YolojapH A

& 4 91531l Overcontrol®] Q1S 2t
opdE B A 1= E FAIT 4= Q)
A Hy, wreF o35 FAJSHHE, 2FAF @4}

= 714 Zloltt,

6) VSIE whetrhi= 2
olHdt ¥ A3 thE Pitch A=
Cross—check 3tal A|7|9] EA4S o]df|5}o]

SR 4 9l

7) LEAE B3 TE8E Pitch 4L dh= 4<%
Pitch =4 918l =3t Pitch +4& ot
AL LAE S 7191 AZolY ¥o]
ol A Fot,

8) Ag = Pitch 8L 4-A|51A] Lal= A
0|42 Cross—check®} Trim ErrorS&} oY
% Common Erroro|t}, dl& 59, 1% &
A5 £A317] Y3l PitchE s o 2
o H|37]7} =g Pitch ApAolA HF

A7 |8y

A ——

7IE 71t Cross—check g =3e
8ol Ak, AAE FAI5H7] 18l Cross—
check2 Al&dfoF s 2FAE FAI5HL
%)= Control Pressures Trim= ARES}o]
gof F=ofof jit},

9) Cross—check 3}= =2F2] 1 2H(Fixation).
A& =°f, W 45 AAS %9 Bank
Controlo|¥F A17 211 Pitch Errors 4
£3] stA "}, upI7FA R, Airspeed
ChangeZ 8 ¢t 53314 Power A

£ SAISHA Eot, Power Setting®] %lo]
AL Error= Attt 1=9F ¥8F Error®
o Gl Avke Ae Badeh vd7=
Cross—checks A438= AKX} Manifold
Pressure Gauges -S-AISHTHA 18] w27
4534 94 Aol

(2) Heading

9 Brrors 03] A5RRE MY,

1) 53] Powert} Pitch AHA|E W4 5h= F<t
WA A715 Cross—check 8}A] Eoh= 4,
2) UaF Wsks A% sfAleta S1 ke R 4

AL s AL

3) vl AAE WIS dAlstaL 7]oskA] o}
= 4.

4) ¥ W38T} Bank APHQke] TAE Bk}
Al Fohe AL

5 WaF Wste] BrestA whEoho] wxF)

(Overcontrol)sl= A

6) ®W3F HslE 7|giske] AEE Rudder Control

2 Hg3E
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 Aolt}, 20%9] Errorg
t} 1%29] Errorg #743k=
ol "osirt= Zle YA,
8) R A3} Bank AN 2 SAF= A
TheF 10%.9) W Errorg 20%9] Bank® 4
A3HE, Bank7} tF Sol717] Aol st
HFEES 2 bl Alo|ar, vt Weko &2 o E 4>

o
A zzto] st 24

L
N

H

2 4>
O.u
of
=
r
S

o
é

g 2| A LA el=

A& E9f, Hd7] Trimo] 1% U d&oz
71 &8 = 7ol AUttt 2FA= Trim A3

o
o) 23t A, ot Azoz Mslste A

A,

(3) Power
Power Errors= t}&-9] A2 g dhgsic)
1) Tpget &9t vlg)7] ool Y= Pitch 7
A2} Power Settinge ¥ #ah= 4
2) S22 Throttle2] AR,
3) PowerS WA 0 =5 Lead 314 %5}
= A
= S0, Gear?} Flapo] WA ¢lar 4=
Hlgol ] £EE Zole £} &T7l YUahs
o ol £Es}y] Hofl Throttled 223

AN T

ot 28] gow Hg)7|= Yol & ols)
2 A& Alolan, 37H4Q1 Power 40| 2
asit}, dupt ol £=5 Lead sh=tf= H]
4717} dupt W24 Power H3}o] W35
Lol 2 Qitt.
4) &= HASE & 59 £=AY Manifold
A

Pressure 74] 7o HAEE=

(4) Trim
Trim Error+ th9] A2 HE WAs}
1) 2 o2 o) Hekgt A5 flsf #
©J2ke} Ruder Pedald 2AsH= A.
HH=0] 7142 Rudder 48 ¢slsh= A
oA vh=t,
2) Thefgt BIg)7] FAlo] whE Trim 2] 2459
o
o] Trim Wheel2 H]|37|9] o A&
5] gEEo] AT opd A5k Qlrf, ofd
Trim& 2FA} ool Wi Wefe= =
opztet,
3) Trim ARE- 7|0l A 9] 25 A,
TrimS Wheel (Stick)¥} Rudder?] 2% tf-&
O 7 ARGE|ojA = ¢t H a1, MY AAIE F
Ash7] flalf 284 dES dol = dl A
sfloF 5}3} A 2245 Power A4 &
Al Trim 7278 o< xint, oF7ke] ofA12Ql
ol ol 2FA= AGH R 2F

[¢] A
=9 3

l‘

4) =3} Trim Control,

T3 Trime 22A} THA] Trime A5



A7 |8y

A ———

W w7k 251 S RASIL Qlofob Data)dllAl obs S olvh Aee AFEHE 4
Aok, Trime 215 AL o AMgaieh ARt 7142 29 29 ke A< (Constant

Airspeedt} Constant Rate)2] &efjo wha} Hskc}h

5) Trim 'A219] AekE &7 F5he A
71 A7) 7150“ HAH 7] @%Qﬁ% o] (2} Trim Control 271 =B u|gJof|A] A3t
7] &2 Yol

o
o
~
hﬂ
ot
E>
2,
b
;r

WloE A,
Al %q.
1) X4 (Entry)

4.1.4 271 o510t 28t

jinss

(Straight Climbs and Descents)

>

% &) 2 A
&Lt o] AL 2FS Gt

Aof) wet g, A4 %

O

Fo1%l Power A1} a1 Aol qlo] Lo
A= stuErell glot.

= =
o] 45 AAIE AR 4=k 45 Power 47

57] $J8ll, Miniature AircraftE A%
Nose—high A2
w]7]9)

IS Sal fAs

P
8k 2 Constant—airspeed Climbof 2

021

i

Ol ol

7] 918l eFke] Back—elevator Pressures 7}
32t o] Pressuret= H|87|7} 743t HA

tl, Powere A% Power® &7}5FHA FA

——————————————————————————

Supporting pitch and bank

Supporting bank

Supporting pitch

[ 4-25] Climb entry for constant—airspeed climb
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Supporting pitch and bank

::‘ | I\L‘I Iy,

'- -"
= ) Mm Yy

aroniren

Supporting bank

Suppeorting pitch

PitchE W57}, Pitch7t WA ohg & gol & Zofr}, wef L&t AU Wk, A

5 d5 =2 HIIZ £ PitchE S7HA1Z] 43t o7k Pitch 785 sl ®th. Constant—
oF, whef pgufgoA oo rm ol Hgto] B airspeed Climboll ZIY3s}7] 93l 2% 4]
HepH, VSIe 28k s& AAIsH ] AlAkst Ay otA WA ST A SRR &
of QP L@ Altof Bh= HlgolA HE A L5 Ut S A2 Pitch AHAE S7HA
olth. (s WY& H7 Primary®} Supporting 7IEA FAlell Powers S7HI71= A& Al9fst
A71EL (19 4-25]° Yot 3lr}) e, SN s A} FUsHA H

H]3Y7]7} Constant Airspeed@} ZpAfjofA] ¢F t}. Partial Panel 43| 1 fo g AR
A o, $EAE Pitch?] Primary #1717} = of Afdsk= A v il s 2FFch
11 H8FA A1 7)== Bank® PrimaryZ} ®ck, [ Constant—rate Climb®] X]O‘OP: 71EL ok
2 4-26] AAgH A% Power A& 0] §A| 5= =of|A] Constant—airspeed Climbo] Z21Y5k= d
A5 &elst7] fI8ll Primary Al7|= 2FAR= ARG R} of = FARSHCE, dERA ol 7ol
Tachometert} Manifold Pressure Gauges 5 Hot= HIEE PowerZl S7H=HA|, 540l Hat
A& Ao|t}, ukek MelE] Power AAJA|Q] Ak L &u ol A2o] U2 Miniature AircraftS
AAE AR, & Yok S04 o Sol&Ht), PowerZl S7HEHA S=A = VSI
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A7 B[

Supporting pitch and bank

Ha=r b

[22! 4-27] Stabilized climb at constant rate

Supporting pitch and bank

r

Supporting

[22 4-28] Airspeed low and vertical speed high—reduce pitch
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7F ¥sh= Aol =6l7] 714 Pitch Control
9] Primary A7|7} e}, VSIZF A EHEA VSI
+= Pitch Control®] Primary”} &1, £EA=
Power Control?] Primary7} Ec}, [18 4-27]
Pitch®} Power 42 S22 0.8 o] FojA{of 5}
2 A 2845 ololof Btk o 5

oF VSIZ} 9l A&7 Ao, Powers o5
77T, &E7F 271 A, AT 7] L
= 2==7] 98] Miniature AircraftE 2+ yd
of it} woF VSIZF Wil AA|&E7F HrhH,
Miniature AircraftS 2k7F 2]l Power”} E &

34 BaslA) ghex|E AHalr] 9 L 27}

£ gRlght}, [ 4-28] kAl Power A%
o] oJ&a| A Pitchet Powerd] 442 F|43Ho.
2 ok b =gl Hr,

2) Leveling Off

A58 3tk Level-offE 3}al 1EE &
s7] S, Uste mEe) Eekeh] Ao
Level—offE A|Zsh= Alo] HQsitt, Lead?)

A

FE ASEL 254 Vs wEt %6{_}‘3}
u}ok ] 717F 1,000fpm o 2 Ar5gtrhd

o ARG B AR R A
o Aoty anAdl A5 74 £59 10%
Aof Level-off& Al&sk= Zlo]th(500 fpm
2 50—foot lead, 1,000 fpm/100—foot lead).
wP& 2R Level-off 317] 9J3ll, ¥sh= &

O] ApAlof BHA FEHa A
elevator Pressures 713t} ZHAA|7} Pitch ¥
31 AJAJSHE A, VST BFEE-S AA3| 002 &3]
olal, 1A Bz t& A FAolH, &

A5t Forward—

Supporting i:litch and bank

Supporting pitch

[22! 4-29] Level—off at cruising speed



EAE 7S AAE Ao, [T1F 4-29] A=
A, AAA, VSIZF 4B 3E AAsHEA, S
=719} s <4412l Pitch®} Torque Control
of o]FojAof Bt} £t FEFEEo] EHE)
WA, =% Powers A4t Lead ¥ Hl
{717k 7HEshe Hlwoll @Y St s S=
2 Level—off 3}7] 9ldl], =HH|d &=of ot
Pitch ZAHHE W&t} Powers Ao 434
ol BHA E<It}, TeF Powers 0]
Pitch H3}e} H|Z A o2 o]FojXrtH &=

A A2 Aol

X

2) 7+3HDescents)
7sl= PowerE 01 34E& 7719 AAH

A2 NoseE e thefet £m=eof ApAoA AA|

A7 |8y

A ———

S 4= Qleh mA|Qot = YASHA HE Aol

. olEE B8k A FRE Alwshe FY3E BIE
A71= A A oleE, AAIAl §lo](Partial-panel 7
oF5 & uje} o)), £&A|, LA, VSI= B|37|7}
AR Aol D7 =2 ST FeF Wsh=
g Uehd Aol AFete Hehs & 52t Control
Pressure®t Trim 3}, Cross—checkyt dj41-& &

S0l 2L AATHA ofF Hepso A

i)

Supporting pitch and bank

Supporting bank

[22! 4-30] Constant airspeed descent

, airspeed high—reduces power
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AollAl Hg=E S o) Pitch 2| Primary7t
w3, £ %A= Power 20| Primary”} Ett,
Pitch®} Powers Aol A} o7tz 2 424
o] o]Folxl thE %3} o|Folof gttt [1H
4-30]

2) Leveling Off
7St HE Level-offE & u= Yt

=of =eel7] Ao AlFkefof gitt Lead®] ¢

R

O

Leadt 2% 27 ghrpel Majg o=
AUk 4 9le}, 500fpmoR 75hE 3 ),

3t LRt WE &5 2 Level-off S
100—1509 E 9] Lead”} Z835}ct} Lead A A

A, PowerE 243 +gu|d & Yo F

i Oﬁ.
Qo oy dn o

7FAZIEE, (19 4-31) &% 7} Z718PHA] Nose
7 99 stEE, dief ¥ske A= 509 E A
7HA] VST ZskeE FA18H7] 918l Forward—
elevator Pressures X8 o}, F=9H7
Pitch ZHH1E AEE £E9 =ud A=
ZA%}, 7J8F £ 2 Level-off 317] 93,
2 Yol 1% 509 E HojA Leaddtal, &

Ao Pitch A S Z=5u|3) 2|2 2 51HA

= N\

Supporting pitch and bank

Add power at
100°-150° lead

[22) 4-31] Level—off airspeed higher than descent airspeed



A7 B[
A ———

Supporting pltch and bank

Supporting bank '

Supporting pitch

[T12! 4-32] Level-off at descent airspeed

U H=7F FAEES Powers S7HAZIT 2 A7 47] Ao Hg AANE wetstd

[17 4-32] 257 4Y2 Trime & "ol & © &= 9AIsk= Aolth, Pitch W3] tfisf

2, A =B8] Cross—checks Al&3tct, Akl 24 22 slel AFS TEsh,

L& Control Pressures HEHA #L35t=

415 EIFI Asa) 2k A| 2HEE Al (Common WS wlen, WA 23S wEA| Cross—

Errors in Straight Climbs and Descents) check 8tal, A7|7} Yol= 25 Hof & &

oF 2F7t S AS FAI%H 42 Pitch

AWHA A t3o] A RE A Mot A 2Esta HE 4 il 28T
(1) A5 A JoA Pitche] Overcontrol, it & Wl g& &3}y st

Pitch AFA|7} A5t st Al AHEH= 54 (2) &%=, Power, ZpA| Bzt A5, A8t 219) Al

Power 741} #A o] rh= Ae &7 A Cross—check H|-& H3}] Af,

7=, Bag Pitch 2HET 24| 245} (3) A=< Pitch AHA|E FAI5k= ©] Ao,

© %S 2 Aot AVHIY £HE sk A5 E0l, 45 A 8= fI8l NoseE =

s F55] BE S old At 2 3, &£=7F #F235H4F Overcontorls 8kl
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Pitch AHAE B EAY NoseZt oA ¥
obeth &% ¥ke} @7 Control Pressure
7} M5 HA], Cross—check> 57}=|o]of L
Pressures= A 24 & ofof gic}

(4) 237 4HE Trim OS2 Hof = | Algfj,
Trim& AMESHA] &S Control Pressure
7b &71eA Hatol| ofsf % ql=Al, of
U 2FAE 24| o8 s l=AE wet
Sh= dl ofEeo] = Aol

(5) AT Power AAE AFGSHAL Hi9-+= Tl
A,

(6) Pitch Y4 Power 242 317] Ao £x9}
Vertical SpeedZ Cross—check 3= ] Algj,

(7) =9 £x9F %A X|A] Cross—check® °l
3k A4 Level—offol| A1) EA A3 Pitche}
Power Coordination

(8) Vertical SpeedE waittys= A5 7HA
=, ©E Pitch 24 A7|&ol i VSI
Cross—check A19j|,

9) Level—offE ¢t LeadE ZA 3}
B, 7oks gl “ﬁﬂi sl Ysh= L=
AUAAY vEsh= AE 7 2 A,

(10) 7}“3}01]*1 Level—off /\] Ballooning (Nose7Z}

o= AE 58,

Powers —’F—JS‘ 13 =5k Ao F7HAI7IH
A Forward—elevator Pressure= 745} Z}A|
2 9x|5kR] EalHA v)RE= 7

(11) Level—off& sFHA] &3] 4=3g1]8] Z]A|of

AL

rr

é

O.
i of

2eAE AAH o) Ao,
Mo M2 SRl B Fh, 14

fAI3Hok gt

Cross—checkZ

4.1.6 M3| (Turns)

(1) %8 A3] (Standard—Rate Turns)
H5E 59 A3l z8lshr] flall, Hot= A3 W

k0 2 Coordinate®l Aileron¥} Rudder Pressure

£ 7Rt 23S B YR wE vlEgR A3
Roll& 3t} A3E v %7] A o)A Control

PressureZ Cross—check} 34/5}= H|-&of 97
7Fetek, A7) A4 HekE webd 4 Qs v ]
Y715 waA 245k AoAe e Aol gl
Roll-in& st= &<, AAE th=F21Ql Bank 2}
TE e Ul ARSRE thE, EEE ASE 5] ¢

3] Turn Coordinator®] Miniature AircraftE &

i

iy

o1gkt} Turn Coordinator?] Miniature Aircraft
£ Primary Bank %22 ARSI A ASE HE
Bank #A|7|= AMg-SHHA, & 495 913 Bank

SA8)2t, [2™8 4-33] Turn Coordinator”} &
& A5 A o, AA|A 9] Bank ==2] H
7S 3olslEl Roll-inS 3= %<, Bank7}
S7keAA A Y AdEol 4 3}\:; A,
VSL, AAAIE Hagh Pitch 248 $l3f 2lszt.
ThoF ARt Se7h fAE T, SEAl= Powerd
Primary”} a1, dglo] 27} A] Throttle2 %
AsfjoF st} Bank’} S-A =W, Pitch®} Power7}
B3} Eol 227} olES Trim 0.2 o] )

A o g 3557 flal], A3 Wit ek
© = Coordinate ¥ Aileron¥} Rudder Pressures
7Fgtet, gkeF A13] Roll-ing & wjel £ Bl&9
Roll-outZ 3}7] Y43 =gotcld, E35] Partial—
panel 7152 & A%, A3 o Roll-out

517] 3t LeadE &= dl A7} o€ Aot}

%N ]

(o



A7 |8y

A ———

m’i—
= arfl e g
KN TS§
Z.050 N 1op
! a0t :

Supporting pitch

[112! 4-33] Standard-rate turn, constant airspeed

Ao A 25 59t AAAlE Primary Bank 7
717v ek, w37 7F ek g o, A% g8
of 2ol WaFAA|7]%= Primary Bank #1717} Ht},
Pitch, Power, Trim &2 4=2] ofd JET} &%
7F Mg o o]FofXt}t, 53] Trims ARE-SHA] &
1 Control Pressure® FA5t1L Q= &<k A3
Wi Ball-s =IsfioF ghtt, of| H|g7]= A3 |
W of eHgAo]ar, oF7ke] Trim o] vIgY7|7}
SEaRo] X Aol A F2lo)A] gFot &g L B
o] H&& 3 Fr, thE H|9Y7|E-2 Overbanking
TendencyE 74317 ¢l 43kl W-E Cross—
check¥} Controlo] Ha3sltt A3E 3 Fof
Pitch, Bank, 4%2] o|gto] A& o] 9)7] wj&
°ll, Cross—check:> @A}7} 4rol= Z1& 17 f|5f

wetof gt

(2) A WaFo g o] A3
(Turns to Predetermined Headings)
H]3)7]7} Coordinate ¥ Banko] )= ], A3l=
AgEct a2 gsks Wake 29| Roll-oute
kol =estr] Aol Alabsfjof gttt Lead®] &
3%, Bank Zt, 3% Hlgof ot gepxic), of
W WA flel, Aolstee Bk 4xE 2
WHA] o= BankE ARE-SfiEh ARE-E Bank®] 1/2
<= Yol WFY Lead® ARESfEh & 59, ¥t
oF 1055 WoF WA Slo AR, st
& 5% HojA] Roll-out& AAS o &
o AL Qa4 Lead?] %S EFE 437} True
Airspeedo]] w2} ®5}7] wfZo] Lead = WA
Hot, 228 7)ol B AR Lead & 474

317] 7| Bank 29] 1/22 A&S 3}, whof

ri
1o

3
ol

ks

H
[e]

=
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Roll-in¥} Roll—out H|-&o] YAstpH, ek ¢t A A7) 9] HEFS 102 A o7 Fhelsit) whek
A=A Undershoot 344 Overshoot k= %2 v3)7]7} 102 S0 30EE ¢ AslsiAY & A3
grolslo] Zkxle] EA Roll-out 7]&¢] 9= A3 SHH, B28 A3E 317] Ydll Turn Coordinator

3 Lead %S AA3 2|7} ® Zo|t} 9] Miniature Aircrafts ZAY WA 7]&ofoF gt

t}, oo g A3)E & 59F Turn Coordinator

(3) AIZF A12](Timed Turns) £ 243, $4E 7ol Ax=E gelsta
AZE A8z Fofl AlZtol| E4 2= 0] ek W W= A7 Ad3]of A-83te 593 Cross—check
7Ast7] 8l AALF Turn CoordinatorE AR&sH= oF 24} 7|wo] AAZF HFAAZIE HAlshE A
A3joltt, A& 50, #3& H3(2T 3H)E 162 = Aejsta ARE weker M3E AAste A
et v = 45 E ARt wF 2EE AR A7 AR A3le] ARgETE Turn Coordinator®
H3Y7)= 30% B9 455 A3ttt A7 A3l Miniature Aircraft= Bank Control®] Primary”}

NZFsE7| Ao Agket 2| A2 AAs7] Y& Turn 1!, I &=AE= Pitch Control®] Primary”} &,

CoordinatorE ZAsfoF 3ttt [19¥ 4-34] Turn 2T A= Power Control® Primary’} Eth, AlA|

Coordinator?] AA|AE FEZE A3E gh=1l A o] xzlo] 8 AH(, 6, 9, 122 A< 1 Roll-in
o

Ao} zrkso] 8 AH(12, 3, 6, 9)

A ) = & AEbshL, AR B2Ee AN (e, A2 B

Supporting pitch and bank

Supporting pitch

[Z12! 4-34] Turn coordinator calibration
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H3kE Qg vk F28)0lA ABE FAsH, A

R ARSI, arof
Roll=in¥} Roll-out H]&°] FUsetH, 23} 3
5 Al BARgE AZRE AIZE AlLbolA e He Tt
ATk, TheF AIZF 43S Full-instrument Panel=
A5 othd, A3 Ae=E Qs WFAAIIE
shelafie}, whoF A3lE Gyro WaFAIAl7] §lo] AA|
Fch, Compass AAFE 12{5HHA, A13] &= Al
Azlo] A s gelsty] el UvH(Magnetic
gl

Compass)< &

oll-out2

&

¢

¢ 1o

(4) Compass Turns
g HE2o] 4 H|dY7|o)| A Magnetic Compasst
O vg7| A7|et vlud off vjgg7] s =

A Fdgt Wk 2AA7]olt, Compass Error
gt =de, o]l A7l AF 54 diol 2 A=
FAN71E AAste Hwk ARS-SHAIRE, Magnetic
Compass 5739 olsl= £FA} 7S =HlE

WRoR Asleln §AIoks o] ALGE 4 R 9
Zt}. Magnetic Compass HeFO 2 A3|1E 3 wfju},
T+ Magnetic Compassg WIFAA|7|E AAsk=

ol ARgaThY, The AFES HAIsHof dt, :

1) loF B o Wk fx|shtt Faoll A%
o2 A3lE Fehd, Compass A4l AAo]
7\ AL, Hw o 2 AslE A A,

9) Wk Y& o & HFEES. O 2]t} ZZo|u} A&
© 8 A3lE thd, Compass A= Al3lE
QPA 3, AR AdBlgt ot of ol A|Alght,

3) FRo|} ABOE WS At

O
2 A3]E 3F= Compass= SHEA| 2| A5}

00"

L X0
_ FH=

A7 |8y

A ———

4) BZOIL} MEO R WL fASITE 714S 3]
W BZoz MN3E s, A4S ot ¢

20 2 M35 R A3}
5) qkok BFo|} Y& o 7 HEES -,‘%—X]?}‘_H:}Eﬁ_ 7}
ot A, 4wl obrd W

2t
&
g2
)

15 oA 18% Alo]9] Bank ZFo g EBZo|y
Zog M3E 3 u Leadl} Lag? 4 A3=
MATSHIL Sl= A9 9o wet debAal o
2 et Fdsitt, & Wekow H3lE & of,
Roll-outel] AFE-E]E Lead?] & =9 5719
ot A3 3]E Alof| AMEEl= Lead?] & Tlglh},
HE o A3E & di=, Compass7t %= 2
Aol A Roll-out Leads W THE-& AUA| =S A
5|5 At [ 4-35]

ul

il

Compass lags whan making
turns to the north

p

m

Compass lpads whan making

2%

turns o thi south

[ 4-35] Northerly and southerly turn error
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(22! 4-36] Steep left turn

(5) §A413](Steep Turns)

it B37|e] Aed EE HACR, RESHE

= =

&= Aot Steep Turna AFshe 22 71E
A718]3Y 7)ol Qlof 2FARS Ea FHA7|AL,
A 71813 AFefoll A ol = A ob2- vl v 1A
of thalf F== L Awh=m Z4lZke 7HA] AL o5t
o 2244 5 QA SiEt

HAASZ Bank AAI7L Zojd wf, F7] 98k
ato] Qlof Augt Wbzt WAyt BlE A3 2l
A, §A], 3E9] 7]%0] Shallower Turn¥} Steep
Turn®] 5Y3}A]9, Cross—check, 3|4, 2F9]
715& W3ke] oo HFsto] ARt 22to] I
s}t Shallower Turny}t PRE7FA| 2 Steep Turn
of ZIYstAt, A7} 2o XHA] Cross—check

ek F=hE i), 4] oY ARl dEEl

23}7] wj2o|, Pitch 240 o] 71504 714 of

oleh gk wEohd, FEYI QA9 Back—
elevator Pressures= Y43 AL=5 A5 & A
olt}, 1z, Bank7} W3FHA] PitchE 243}
ore A st ZF= 2 BankE 9, Pitch £48&
A2 A o7 7}t Elevator PressureS Q351
o, 2] 9o AT G Y Sk A=l
Nose7} 52]A] &2 A 7142l Back Elevator
Pressure’} 41315 HHsHA ft== | Hol| o]27
9= Aol

g7 Overbanking¥} %2 Pitch A4S 1A
sh=7F? IS 5] S8l 7= sloF sk
Bank—elevator Pressure® 7}i&olE S5kl
L7 Sojud A, A=At VSIO| Hlso| o}
= wEA F2ol= A& AT Diving Spiral
Zolt}, [1" 4-37] £A] Coordinate ¥ Aileron
I} Rudder Pressure® BankE Z11, Elevator
PressureE FAISFAU OXF 3 tha, AAIA|, L&
A, VSI¢] Cross—checks S7FA7It}, heF &%
Z717} w2 ohH PowerE &91th, Vertical Speed
7F 1= &Ao]7] AlAkSHH, ik Ble2 AT
wAolHA 2] g2 F7Ie Aol Elevator
7} NoseE =01 =)= H a9%E Uehdt= Ae
AP o], AAA Ol UEhd Bank AAIE F-4]8)
I, FAIBFAL Q1= Bank ARA|of Y= Nose—high
AAME 93l Elevator Control PressureE H&=

A =&} gheF Pitch 2&o] ¥gglo] Steep



A7 B[
A ———

[T 4-37] Diving spiral

Turn XY Al Eohd, A% 5838 ) SA4] S}of| Hl2stof Bank Control®} g7 Coordinate
Roll-outZ 3}al A4S BAs e, AHA| HElet 2 E|ojok gttt Back—elevator Pressures &9
Q3 2F w88 webAkS wj7hA] Shallower Turn A PowerE &9o]oF dtt}, Steep Turni} HHE
= 953 v, BankE S7HAIA B wWELL A4 Common A== o] 49 FHeol g H&} 5
ek 2F 7]ES WEARI, sith ZEuh, Al 7HA] 71 AZIHIE 7] s

AR £=5 FASE d Zag Poweres T A A Ad 3 & Hleo] dASHA| ¢
Bank®} Drage] 57FstHA] Zo] S715tth A52 o, Aes HE A Hon ZAska A5k 7}

53l &4 Bank AAof| 83t Power A4S ofFth= A 7] lsfof gt

v 4= 9131, £&0) Power Al7]5¢) gt v gt

Fo] Bulj7} glo] PowerE AT 4= Qi T2 of 417 &s1t Zst M3

H3t 7]53 u7A| &, Steep Turn T8 & & (Climbing and Descending Turns)

ok, A WA dof| =& HFelof gt vk Pitch

AAE BlaA o7 AASHA GARICHE, st & &t st A3E Adsr] lal, A et
=9} Bank 2385 k= H| %lo] Cross—check, 3 ZEotoll AREEE 71ES tEt A3l Zs) dAR
A, 2% st dl o B2 AR 2 2 ol o}, o3 Power 20| QS Fi st
Steep TurnoA 24 +HH|Po 2 35T T4, QAEL Power A4S AAsH= o 1as|of 8
Elevator®} Power Control& 57]98¢] & ¥ 3, Cross—check H|&1} 842 BankE Pitch ¥
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stet A 25 4 AL E F7HE ook St QF, 1EE fAHL g AZE FAISH] sl
Bank 715 £0°|iL Pitch AHAE S7HAIAHOF g,
(1) A3 st= B¢t & st 1 %=AI2E Turn Coordinator AJAl= A3 W ¥4
(Change of Airspeed in Turns) gfjof git}, 1= A= Pitch 24| Primary”} ¥t
A3 2= £ Wtk nE A 71X] 7|E A7) 71& Turn coordinator®] Miniature Aircraft+ Bank
= &9 A7l o 234l 7]Eoldt o] 7le2 & Z4do| Primary7} Ht}, £=71 ¥oh= F¢t vy
Zo] IE QAv} S0 WE}l7] wjRo, AAE 7 Zc A (Manifold Pressure Gauge), £+ 3
£9 o] W2 Cross—check} 34, HEge = A4 = A (Tachometer)= Power 24 2] Primary
—‘—O] Zasitt, 7159 592 oS 543 7]l 7b Hek S5 2E Ao EEehd, SEA=
Al ZHA|et Power7t WS 52, Al7]of gk A4 Power 79| Primary7} ¥tt,
o] 7] gt Pitch®}t Power 22t 7] A3 2 &£ WA= T 71K W o] ARgE T

oz o

A7 fwu|sio] Aol &5 Wil AR EL
I FYsirt, Folx Aslo] A3k Bank ZF
True Airspeed?]] H]Eﬂﬂ‘:} x5E ﬂﬂ% ALA]

A g o s A9E ottt v £25 WA
+ Zolrh, [[19 4-38] 7 WA oz
A} SAof £5 HAshH= Zolrh, A ¥iAg W
B e, AREE Bl Adgle] Cross—

check H|E&2 Powerd &°|WA F7hE ojofF gt

lo

rE rlo e
ol

oft b rusk r

Supporting pitch and bank
Wert

Supporting pitch

[222! 4-38] Change of airspeed in turn
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oF HE77F S EEA e
& BEAQt VSIE el

Bank 7|52 ERlIgit), ¥
9] Miniature Aircraft7} ZA3t 7]&7]o|A H

ofutd BankE WAdlet 1L=F FAI5H] 95l
Pitch ZHAE 243t} Hdh= &of wgdd o,
&%= Power 249 Primary’} ¥, Manifold
Pressure Gauge(¥+=, Tachometer)= Ys}= &
£ FAsH] 8 =dttt, Trime 22 Wil
T o s8sit =

2L 7ol ofF R wi7hA], AA|AI9] Zh
Cross—check®| ¥ZZHOvercontrol)S 91l &%

H3lo| 2143t Bank 212 A5l 4| 7]Eo] =}

Control Pressure® g

418 M3| & YU Aax(Common Errors in Turns)

(1) Pitch

Pitch A th39] Ap2 g it

1) A3] X147} 2]5 Alof] Bank 24e] E5F3ict,

qkef A3jo] st © 5x7F A=Ithd,
Bank Pressure& 7}s}7] A2 o, Pitch
A71ES FAsfet, weF Bank Control
Pressure®} Bank H3l&0] A5, Z1A|

2 wrsks o duht ea Algte] Ae

£ ¢ 5 e AR S A e el

A O] A 3]-% 59F Pitch, Power,

s 245t

+ Al °ﬂ A AAlE 24T,

2) 1S 8F =0t 4=7] ofg] AJHo] WalHA

Pitch AHAIE W7 WAAAY olslist

Al Fraf) vk A EE 23S 72,

Hm

A7 |8y
A ——

3) Pitch A4 ¥3}7}F Hashr] Hof mjg] M7

3.
o] Al4== Cross—check7} 2]l X9} E0]
U wE o] SRt} o] Aa= AIE St
L ot 7|4 A o)1 u]<3t Back—elevator
Control Pressure?] 280 oJa] QrAjsic},

4) Pitch ¥3}F= Overcontrol gt}

o] At oubA| o 2 9Fo) Erroret 34| WY
g},

5) Roll-outsr dh= &<t 4 &8 w9 $71
2 A43| Pitch AME 2H8HA] Ksto], <
AQl Ak F7P7F vERdT

6) 3] X7}t 3 &S & 52t Trim ARg-0] ¢F
Foh(Frer A3)7t A &E ),

7) Roll-outZ 3+ &, 22 =% Cross—check

o] oF i}
o] A= HE A7t ¢hes] o] fo%l S0
LreRdTt,

8) oF= wisto|| At MAH 7]&=2 Pitch Al
719] Cross—check”} ¢F Elo], A3 Zdxt

o5& A] Bank ®gkgo] &2]8ith

(2) Bank
Bankeh HaF A4 th80] Aldso] oJ3)] whayatcl.
1) A13] AQ] A] Overbank®] AiE 7[AH L=

22 Overcontrol),
sk Pitch, €%, Trim Errore} $H7 ®baF
9] Overshooting®} Undershooting.

2) 3112 Bank A|7]ofl AlAdo] a2t = A
AE 50, 90% HF ¥ T o EE A
31E At ohs o= 20% B9 WA A7)
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£ Cross—check s} &=t} oushd, =
S 3=E A5 wiszol o] Alzte] Autet
&<t Lead Pointof] =E6HA] ¢7] wjZoltt,
Cross—check& A®A o= girh A3t Al

710 ot A& Hok sh=A] 2elsfzt.

3) A3]of|A 3] gt & Horizon Bar®] 413y

(Precession)& 2R1I5HA] Hah= 4.

gkek ZPA|AI7F 42382 A AJSkE 9t BRI Al
71| wgko] Mg, HlgY7]= A E st 9l
= Zolt}, ek Ballo] o] ukd, =4A
Aol &7} Aoyt Aok, whef Balle] Sl
AUA] $Fom, H|gY7]+= Slipping®]t Skidding
Turng kL ¢l= 7ot} Rudderg ARE-s}

i}

2
o
o
o
ofy
o2
s
pi=)
S\
k1
3
)
S
o,
o
)
>,

0 Yok W ¥ SI7 41 Bank 248

S 98] 20% Bank= A 3]31H
S AU Ao, Ysk= W
ank AMAlE ARE-sllEt,

[e] b
Pl e A, o] Ak 7152
o)

o
rE
o
o
9,
=
2
of o2
ol
et
oy)

o

6) BFANIE AR AAL TR HHAL,

[¢]
EE= Compass? A|H A E5314 £

AF o7 H3fst=rt, LEHORE AIst=
7F? 305914 200& i1 208 ©shd, 305
T W) R 1255EF A4S 4 vk 1
HERE QEZOR AMIlsfet, uVIAR,
180% oJste] HgFoll A wHeE @71 sl
200 Hstal 20: Witk AA| Bkl A 180
T2 tlsla wli= ARk 100748] 2} 1072} S
S7HA o e AR = ok, oA
AAEE WS A7HE Hokatal S-S dhot

= otk

7) Bank JHE 98 A71E AT wf Turn

Coordinator®] Ball2 &Hlsh= o] Algjj,

THOF Roll RateZ} 002 ZHAEQIcHA, Turn
Coordinator?] Miniature Aircraft= "ok}
A3l& T ARt} Ballo] S4koll A &
o™ A32]7} Bank %l AAR Q8| o] Foi%]

TR 4= giek,

(3) Power
Power¢} & A= th&o] A= Qe Wit

1) Pitch ¥14& 3lHA £%24E Cross—check

32 Eae,

2) Power Control®] E-f213t AR&-,

o] AL RAHE Throttle vpz =4, 4
3elA] 92 Throttle A%, &= £4 &
Z](Chasing), 4374 Overcontrol®
Pitch—and—bank ¥17, %+ Power 249]
B ERlsh| flsl =5 AEQIsHA] &



5 7)o
54 948 olsleh) ok Ax}, welE

(4) Trim
Trim A4 oh52] Aol ofsf HAYgic)
1) %2 Cross—check®} sjA4 & Q8] Trim ™
73] dade TR Hit
o & 59|, 2FAS Cross—check Rt} mf
2 A3 A9 2E7ro ogEe {Hbslar,
Cross—check®} afj4of| &5 7hA-2tt,
2) Trim I} A}A/Power H% 7Ho] IAIE o|3)
SFA] SRttt
3) VSI Hs& whefrhde,
Overcontrol &7+ 42& whso] Wi,
Trime ARESte] Hojop & f 9
Hhafigtet,
4) Power H7Jol] W2 Trim ARE-0] oF Ht},

il

1AE

4.1.9 Compass M3|ot= SOto| HtE Al

(Common Errors in Turns)

oA AFgt Aol 7hste], o] Aa=
Compass A13|e} = o] Q1a1 Eelsfof g},
(1) Lead®} Lags &3 olsfiatal QAU 23 A
Abete= A
(2) Roll-out 3h= &
== A

Y771 HIGR)71: AR e & wi7kA], A

o} Compass®l] AlAlo] 11

A7 |8y

A ——

Sz A Qu|7t gl 1312& Roll-out
=3 /\]Zﬁ‘_} Cheoll A2le] ebde &lshr] Ao, 2
71 3 u]8YE $13F Cross—check S AAgI

HMZ(Approach to Stall)

charg ul-sM S U ﬂ%ﬂl A A

f
ot
Ruiy

Traffic Advisory ServiceE ARg-sljo
ool e el el AT,

1) oI5 % - HHBE A Liftoff &=
THoA AlZteljof gy, jRgZke] 71t &
Aol A& ZAE E=3HES PowerS 4-8-3)
of g},

(2) Clean 91 ~ A5 &A™, +vd< 3t
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21 A PowerES A-&s}A L POH/AFMO| 4
SIS ARE Sae Tee s 4] gl
I AAE HeE dE | S04 o] Fo A of gt

4111 HIEE XiAiet 215

(Unusual Attitudes and Recoveries)

v Al B A7Iv]Eel] Bash] oke B3
ApAoTet, AL ZA|= Turbulence, Disorientation
(Byek7kzt /K]—/ll)’ A7l 1%, T, ZEA QR
gt AUzl 5, Cross—checks 3h= d] Qlo] #

o, Al7| sfiA e A, FE7] 2F THY 5 5

=
=
I 22 PE2 ARIA AR wAAd AAle

71%E017] Wiz, ol \hel v/ vl ApAle]
oigt Bl AaL FAdsH g 2FA] W

_,4
fu
rH
%
10
5
k1
S
é
o
=
ro
i
=
]

AT 5= odek. T2, ASS S8l B Al
A W2 el SEste 714 g 4 Urh
Cross—checkE sPHA| B]AAF ZAIE 2l _]@i% o,
S22 A= o1gA H77F 1™
SUP7F ofyal, RS sk, o R A A 4]

WO st 5 e okt

4.1.12 HIEE XHAe] 214

(Recognizing Unusual Attitudes)

kel A 0.2 ofu] WHE 7R A7|HIF ]
ARG A8 1ol ohfehs AL

s Hed

sholglls | "wAAF AbAI el 7Y sl A 22, Al
b A7) 23S E1lsl7] 98 Cross—check

&5 5 =oof 3l Nose—high AHA|l= 11=4 Hf

Gaining shitude

Cimibing right urn
Mdﬂﬂlﬂnn

[2& 4-39] Unusual attitude—nose high

Divineg lofk fum

Loting aftiude
—._—

[ 4-40] Unusual attitude—nose—low



7 vlso] &R o] Hleke 3o]
A AAE F3 SA L 9
ot 2% XW]% A5t (218 4-39] Nose-low

oF 4= QAU vl=-& dbtf| visk

4.1.13 H1H4 XIMZRE Q| 3|18
(Recovery From Unusual Attitudes)

HE) v Al A, 2FARE A IA o
FHY AAS wHEo] oA RS Tefdith, ey,
FAke thed] olf2 A7)l SEsHA o=

mtof xw]zlm Spillable et F343 Wﬂ

42 4 glek 1 AR Al o) ApAAE 2

N

ot

%5}7\] o= = T}, | gk ZAAI 7} Nonspillable
Hefo|ar 2 AHEstehd | Pitch®t Bank Error+= 5
7] e 4 9L, Fbel Aol A2lE o)

=)
A7) e ¥R AAE Felgictd POH/
AFMY 9 &2 3|2 AxE A& g)jof 3h},
POH/AFMO|| 4= da7t glohd, 3182 &5
A, 2%=A, VSI, Turn CoordinatorS X1 AJ2}3]
of gttt

(1) Nose—High #AFA| (Nose—High Attitudes)

TpoF &% 7k £31 Qloh, E= Y= &% 0|3}
2}, Miniature AircraftE 432 & TH=31 Turn
Coordinator?] BallZ Zof 2==7] 93] Power
£ F7HI71L (35 vl mlEste] dagt vt
S We7] Y8 Forward—
elevator Pressures 7}o}lal, Coordinate®

Aileron¥} Rudder PressureE 7}5ko] Banks 4=

= A0
=), A& HAL N

A7 |8y

A ——

Aottt 4 22 A Sl A HANE, A
9o} A}, % Pitch AAle £&A|9f 117
A9 F2 }fo] Bt = WL QM= Al Hal
oF 4= Qlt}, A A Coordinate® H|$2 Miniature
Aircraft’} 4% o| i1 Turn Coordinator?] Ball

o] Tl 3l& wl o] FoIxI,

rir
o

o

2) Nose—Low AA| (Nose—Low Attitudes)
HRoF &7 SISk, Ee Woke S oY
Bt Lrob 1% &AL ] 93] Power
]2}, Turn Coordinatorg =38t 2%
vY-L 5l7] Y& A (Coordinate)® Aileront}
Rudder Pressure® AR&-3t9] Bank ZHA1E 474
3t} HE @ Back—elevator Pressures 7)o}
o] Noseg 0| A2 S0l He 25
Q45 FEHL, 553 35a 9lsf A ¥
ZgEojof gtrh, eyt 27] - SA oA ol Al
AlE WS AR 55 1—410131 P I el
Aol Eofof gitt, 719
Nose—down AFA|of] E5ZA o] W8-S Elevator
Tor 2FHE G7Ie Ao, 27 &
3t t}8, %7| Control Pressure’} & 4
=9, Overcontrolof tjv]}o] Cross—checksr
aw A%} SEAe) v §9lo] tadt
H, A= BuEe] Hskal ol Aoldh, Bt
o) W Wk SHold, FERIE 2w
AU AL Sl Aolth, £k, A=A, Turn
Coordinator®] A|A|7} Qb & o] EH, AAA S
Cross—check dh= ] Z3AIXITE AHA|AI2}F Turn
Coordinator= Bank AA& 7] ¢35 &-elsfjof

5, A4S Y3l Aileron¥} Rudder Pressure

w2

f
mo
>
woE RN e

.
32
N

mlo ur 2
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7} 7¥elj Aok qitt, Ball2 ol SlojoF gt} gt
oF 18] o, Skidding?} Slipping =70 4]
7 Disorientation(®3F7H2F A oFshA| 7)1l 3]
53 Welid 4= Qlot, ek IFR AfSoll Al watolut
ATCo| oal], =izl Aol 4] B4} ZpAlofl 21
kA A7 pgug oz QHAR o dd i
L8 Fopitt,

4.1.14 HIZY XiMlof|Ae] Lk d

(Common Errors in Unusual Attitudes)

H AL ApAloh TRIE AuhA A Theo] A4

& TS et

(1) vlgy7]ofl H&g Trimo] WA A] o2 A,
ZZFA7} Pressures G451 Q= B %2
A9 e fA Bt w4 A=
Z1Q)5HA ThET,

(2) 2FAo] = HA o2 A,

=

(3) =

21},
(4) Alofell &1 gk
Bo AR A

Az 71 oEs] 9

14} (Human Factors)of|A] 215373t Disorientation
(g )2 AVIE Algsks Ao 548
e Hol ot

=)
3 o A A 7|3 o A
Disorientation((F&g2r A1 25 BAE of7|
o Ak A7) olF e vlg7] P4 of et
HSER| T, ofefo] AuE WS H|F7|7L ehdo]
#bo] = Tricycle—gear+, Conventional—
8=ttt Nosewheelo|U
Tailwheel 2 AR8-3to] B3 7| & SF29] Sl
A AlZItHa Y 2F A= sHYo] HoodU Visor
& 21 A71E FAT et Taxisto] HY71E 4
o AlZITh). RFeF Tailwheelo] A2Fe|o] Qlohd it
e A71AL, o] 55 FHIskE Bt Hdr7E 9
A = E BrakeE Bl glojof gt WA
A7IE Ak EFE g3 ke bk wa o
Nose Indexof] @3=0], o]§5& & FF oF7ke) W
oF HIE HiR & ¢ Q=T 3t} wkeF Cage 7
5°] QIthH Uncages Al7

AN RASEAS AT

fin

gear= AHglo] %

ol N

e
e

ok
o}

rlj

op
%0,
rlr
T
N
N
)
}_.
o
r
)
~N
o
gir
>
>,
N
|
>~
>

?'E}E}E'i, Top Index o}2ofl Nose $X|& A At
= vhsg 5=} A4 29 Partial Rudder



Controle] = RPM7}A] ThrottleS Z7}A) 71t}
BrakeE ¥l FEHA Powers ol AA7HA| 5
AN, o|% 955 B Bek, Rudderd A8l
o WA Aol e A A o
Propeller H|8§7|o| A+ E3SH ThrottleE Z}o] L
A AFg10] WS AR, Brakeo] AHE-E 7}

ZZH Overcotrol)o] A71A 3til &F AglE AA+

A = 7] w2l H 3o e Alefskal At
g3 A= ¢t ©rh BrakeE %2 thS WEko] &
2 A2 2 As|of ek, wsr]7) 75

WA, SEA L} FFAATE & oF B Cross—
check 3t} ZpA| A= 2F7F Nose—up AHA| = 413
(Precess)3F = it} v &of Hsld(o]&
Eo| A ek 15-25knots ), AHAAl Hdt=
o|& AAM|E 37| 98) Elevator ControlS 48
gith, o] ApAl= thFE2) 47 B[] EollA ek
2—bar 29| A5 A7} "ok, v]7|7F A4S W
U REAIA719F ZAMAIE Al wWhEA] Cross—
check dtc},

“]sqﬂé SAA Sol=gA mhef, AP E AA|
£ GAsHA FAIste] HIFg7|7E AstA st A
ANAE Fx8to Pltchfa} Bank ZpA| 22& 3,

%4 (Coordinate)

A1 wj(chek 1009 &),
Landing Gear®} FlapS 2211 AAAE 2=}
of %5 {3t Gear®t Flape| 252 &3t
Control Pressure’} W82 Pitch A|AE A &s}

A7 |8y

A ——

015}A] 9o Overcontrol©|

For AHAE AIsE] Y8l Trime A
}01 Control PressureE €] &t AR 4
=2 REA 7HEs] sl A=A, VSIL &
EAE SRIF(ALE et == STk
). %ﬁ %27} E¥, Powers
POH/AFMJJf Trime]l &J3) F

Power7} 3% HXI FH=ttd). A7l o5& & &
QF, Cross—check®} 3ll4]-2 whatof 51a1, &= o]
3 RefHA 2Esith Lift—off, Gear?} Flap Up,
Power 4, 2% 42 HAS uf w2 Cross—

9ekst Trim W

il

=)

i

=2

o 1
=

ofr

ol

o

i

o o K
=
ox
1

1

kl
4
i

o A
HT

it
o
ol

check, Control Pressure®] %4,
Aol Wast,

4.1.16 /|7| O|82] YHtx Al

(Common Errors in Instrument Takeoffs)

A7 olE&

S st o glol thee) Uukd 44E

by
My

(1) 0% ol AT 254 AAS AN 2

23N e AFEAY 759 gz #4-5s
= &L A|(Pitot Tube 93]), Cage¥ A}o]=,
232t 293 AVES BA XS A
A7 O] = A= 4= Qi

(2) ZF2of BAHsA A sl A

HZ A% Brake d-&, Jdf & b3
717} de]e AL 58, = Nosewheelo|L}
Tailwheel®] W3t =2 A sFoz vFAysH
oh W2 A9, o5& AlFstHA A ur

4-39
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. PowergE FEHIL A&EA F7HAIA,
2 A%t Brake?] AR,
S8 BUD A0 B2 A2 R oy
Rudder Pedal 2482, A& B33 Brake
ARG} TR HF WIS o7 AT,
(5) Rudder Pedal®] Overcontrol,
o] A= ek H3ke] =2 W, Controld]
ok 7174, RFAIAL7] o] e siAl, (L
A E9 ke R o) =4)), HIFY] Fo] mE
Rudder Control &3}2] H3l5 Q1#|5}4] K5}
A v @50l ofsf WA whoF Wk
7S ghelskar 22 4| Rudderz SA| 4
A Blojue s A=
o1 5 A §717 ¢

geF H|Y7|7} ol

d

6

ro.

3 Seat—of—the—pants

w702 Hr33thA Pitch 242 9
(Guesswork)o] & Zlo|c}, Trim 3} ¥h-g-of
of&at, He3t Pitchth Pt Forward—
elevator PressureS 3-8& 4= Qich,

(7) 243t Cross—check, Trim ¥, A4 W
7, Gear®} Flap Up, Power 7 A] 112}
(Fixation)o] dold 4= ot AVIE A
Ay 2 54 ¥, Cross—checkE 7|
25} th2 Cross—check A7HA] 2% &
= Felsfef,

(8) A719] FAAZ oA, A7 AAE F4H S
= olafistA] EstH 7]Eof et F7H4el A

7} B s,

N\

4117 7|2 A7|H|3 oHH

(Basic Instrument Flight Patterns)

(1) Racetrack Pattern
1) AollAl B7HA] 38%F A% 43ugy, [19
4=41] o] 7t &< &5 7]l = Holding
S 2 &R

A o] Wgk} v WgEo 2 Cofl A Roll—out
ik,

3) CollA] D7HA] 1527t 2|71 4= u] 8-S g},

4) DollA] 180% #E& A3E AlRbstaL, d
Hakof| Roll—out gttt

o] Patterne 73 7|53} AAlE 2gat Eeto]dt,

<L

B
b

E D
Ly == =

P

Sy

[212 4-41] Racetrack pattern (entire pattern in level flight)



=N

[22 4-42] Standard procedure turn (entire pattern in level flight)

(2) 2 Ax} A3 (Standard Procedure Turn)
1) AollA, AollA B7HA] 287t AHS Ak, [11
4-42]
2) BlA, 4525 AUTHEZESR). Roll-out
= 3%, C7HA] 127F H| 3ttt
3) CollA 180x=5 A gJgtrt,
4) A3] ¢k= 3 DolA E71A] 4525 At
5) BollAl, 45%=5 A3lste] 7|5 AR WH()W
Q2 M7,

(8) 80/260 Procedure Turn
1) AojlA], AolA] B7EA] 283 A17HE A, [19
4—43]

A7 |8y

LT o

[22] 4-43] 80/260 procedure turn (entire pattern in level flight)

(4) Teardrop Pattern

-~ =
-
L
i,
1y
Va
“
. Y
G o
~
~
.
30" of heading
- B.’
y 1 207 of heading
107 o heading
‘ Turning point.

[ 4-44] Teardrop pattern (entire pattern in level flight)

A ———

4-41
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]l Roll—out g},

(5) A3] A e (Circling Approaches Pattern)

Pattern I AX}:

1) AolA, Aol B7HAl 287 ARHE ATt
S g g S5 S0 (17 4-45]

2) BollA, 908 45% EFE A3E AA
El=g

3) M3 E 4RI T, C7HA] 4625 HIFTI,

4) CollA], def Weko &2 A3lgict, ; D7RA] 181k
H| 35} 4] Landing Gear@} Flape Wt

5) DojlA, 8202 180% A3E & %, Eof
A AJAR Hreke] BHR)Well Roll-out 3ttt

6) EollA], 500fpm .2 ZFalstc}, 5009 EE 7

st & A7 HE S AESEL Gear®t
Flap= &9t}
D-
\E
/
c
B U

[112! 4-45] Patterns applicable to circling approaches |
(runways are imaginary)

HN A N

[22 4-46] Patterns applicable to circling approaches i
(runways are imaginary)

Pattern II Ax}.

1) AollA, AollA B7HA] 287 AlZHE ATt &
T2 AT SR 210 (19 4-46]

2) BoA, Y& o7 45 B2 A3]E ATt

3) A& ¢aet ¥, C7HA] 181 v|sgtet,

4) CollA], LEZ 07 180% A13|Z 3t} ; E7t
A 187 30%7F v|dYstHA] Landing Gearet
Flap& W&t}

5) EolA], 9 2Z0 7 180%S A3|5}al Fol|A
Roll—outatc},

6) FollA], 500fpm Z3HE Al&REtTt, 5009 EE
7okt &, A AL As-E A Gearst

Flape 29t




A7 |H|H
Instrument Flying

B IFR #H7|H]




5-2:

L -
Le A% IFR 7|7|H|3H

A

5.1 IFR HI& AHZl(IFR Flight Plan)

5.1.1 H|& A=lMe| M=
(Submission of a Flight Plan)

the-o] H]ahS SkiA} SH= A= B|FHL X&) A
o] VFR = [FRO] H|3) AZAE A|&so]of ottt

(4) HEILEF o] AT 39 E= IS
uhel Y= vigo e T 7|W EE= Y
27} EMJLELHH 7] LL}QJ Tl oH(fiH) A

e

1340}% A

(5) 7} 7F AAME Bk wAIIAE Wy
w5 AL AZE 495 Aelsta, &
A B ey o] WEA 1R ATAE 7
WETHA) 713to] AZsholof aiet,

Ve B REWA FRo] BEE 5 o

IFR Instrument Flight

3 o 3 sl weh gl
AZAE AlEstofof .

A 71l =Y

0 &Fe7l 22 22 608
VFR: 60% %)
2) v F AET A5, oS ZF JollA B A
He] 2 oy A7k 24 108 A
1) IAFHControl Area) T+ % F19(Advisory
Area) 0. 29| Z1¢jo] A2lH A3
2) U2 (Airway) F= 2 3L 2 (Advisory
Route)& #Hsl= A4

A(IFR: 30% A,

5.1.2 H|& A=lAMe| LI
(Contents of a Flight Plan)

IFR E+= VFRO|| &J3t v|gY A8l Aol =
7} EgE|ojof git}

ohe g

1) 5719 A K3
(2) B3] WA 2 F57
3 3719 dise(dh olAte F371Y S - B4

4l Htff o]& 7 55(Wake Turbulence 55)
(4) gA A
(5) E4h v|aA A o] & A v aTE FP)



(12) 559S 283 5 95 A9

(13) B4 9 5 )

(14) 7)e} g

F: Hlg AEMOls DA BB Talst B2l Kk

WA =0 e AR FEAA

Al(Universal Coordinated Time, ©]3} ‘UTC'g} gt
th) 4728 AR 7)Yttt BE 2R oA AR
47218] SAHAIZE E B E 7)Ykt v)ey 74]2! A&

1
of ol Tk W) 7]kl X

|
_ , o
P& 3 Yo SHe

u
=5
>,
(i,
T
[T
rlo

SL
ol
=
of
1A

4o
)
i
ye
ol

:
>

Agoll AHgE HF ol Folol 57 el
G371, ol2 5ol AelBe EL 717k ST 4
L F R BE R RIS

5 ToIA 187kA]= oflell AAlE W 2}

A7 |8y

A ———

(2) ATS Data System< A|&% H|& AZA Y
o] B4, B A Ho|| tigt A ARk Faket
ot dlE =9, 7FsA Qe AlES &
& 4o, FF= FHA 250 Al E
AA| vy A dojof izt A== AghE

ojtt. T8 AAE2 MF I+

ﬂl

o
T
)
O%
o > e

(Aeronautical Information Publication, ©]

3} P2} ) jol] 7250 9k,

5.1.5 HI& Al=le| Al&lE 517}
(Planned Reclearance)

HAE ﬂﬁ_(fuel endurance) £50 u}g} Z2 %]
W7 7hs/dol e, vy AR A 2 A=
F oS S5k vE Age T A
WFHA 7)ol B3 AZME AT W 1 7S
4= A FHStolof 7l

5.1.6 HI& AI=lAMe| HA
(Changes to a Flight Plan)

5 71k} sl vl A
71| e AANIBE H5to] AaT Y AsA
A%, 7R we Az

*5-3
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IFR A|7|H|&4

I

of ¥ FFuFHA 7|He] o5 Hilstojof g ABGME FRAIA Be 55 AlQdstal, 53
oh 9] W82 ALl AAHE she 8-, Bl %o A5 5 7hse wE AR Ulofl eyt
Al S8 7 ARdol AR F, V12 e Eot] FEae A 71 =2 HiE
H FEEHA 7|l 7Hs7E whE AIRE Ujef o ofof ghet, HA Ao =AFSEA] efgtont u|gel o
S Halstojop gitt, 7] 2% Aol Aled HA ko] disteirt v AME AEsHE 4
Aed Ee G & 50l F57] L A | T, E2FA e FEEAYIM T FeasEAl 71
e A5l ols Tagt WA ARkeR 1Hrsto o gofsto] s w ARNE FERAIAF ATt
FEAFHA| 7| o] Harstoiof gk E2F 3] FeuEEA 7] §ls AF 2F

7P g W

5.1.7 H|34 A|lZlAe| ZZ(Closing a Flight Plan) Ho g XSt dyugaA| 713 d=He st
H|3Y AES FZA|ACF St VFR B39 739
7138 FFuFHA 7|Ho|A AFHoZ vl H3Y AZ Ao FAIgH =2k o A]7HEstimated

XIPH M.',—ZSQA

Cl§2/

PROPOSED (Z) ACTUAL (Z)

140 | Diu/ 1200

KTS

L5, DEPARTMENT OF TRANSPOATATION TIME STARTED SPECIALIST
FEDERAL AVLATION ADMINISTRATION (FAA USE ONLY) O PILOT BRIEFING OVNR WimAlE
FLIGHT PLAN O STOPOVER
1.TYPE 2. AIRCRAFT 3. AIRCRAFT TYPE! 4. TRUE 5. DEPAHRTURE POINT &. DEPAATURE TIME 7. CRLISING
IDENTIFICATION SPECIAL EQUIPMENT AIRSPEED ALTITUDE

4%,

8. ROUTE OF FLIGHT

7 LFD DET CHT

9. DESTINATION (Name of aimpart

10. EST. TIME ENROUTE

11. REMARKS

T WILLARD

HOURS MINUTES

94 | 20 ALN

DETROIT, M! #T/23 217-555-/212 DOTW

17. DESTINATION CONTACT/TELEPHONE (OPTIONAL)

A1 PORT /
Sy e | 01 42
12. FUEL ON BOARD 13. ALTERNATE AIRPORT(S) 14. FILOT'S NAME, ADDRESS & TELEPHOME NUMBER & AIRCRAFT HOME BASE 15 NUMBER
HOURS MINUTES WARREN SA/TH, 123 MAiA STREET ABDARD

Z.

16. COLOR OF AIRCRAFT

BLUE /WHITE

CIVIL AIRCRAFT PILOTS. FAR Part 31 requires you file an IFR flight plan to aperate undar instrument flight rules in
controlled airspace. Failure lo file could resull in a civil penalty not to exceed 51,000 for each violation (Section 901 of the
Federal Aviatien Act of 1958, as amended). Filing of a VFR flight plan is recommended as a good operaling practice. See also
Part 99 for requirements concerning CVFR flight plans.

FAA Form 7233-1 (8-82)

CLOSE VFR FLIGHT PLAN WITH

(23 5-1] FAA HISZISIA LAl

FSS ON ARRIVAL
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A7 |8y

y 5 Oxcsamrtof rmporcn International Flight Plan
‘ederal A vistion Adminisimsion
PRIORITY  ADDRESSEE(S)|
<=FF
<=
FILNG TIME ORIGINATOR

|||||iIIJ-II]“:‘=

SPECIFIC IDENTIFICATION OF ADDRESSEE(S) AND/OR CRIGINATOR

3IMESSAGE TYPE 7 AIRCRAFT IDENTIFICATION 8 FLIGHT RULES TYPE OF FLIGHT
<= FPL = | I T | i = = =
8 NU TYPE OF AIRCRAFT WAKE TURBULENCE CAT. 10 EQUIPMENT
= - = / <=

13 DEPARTURE AERODROME

TIME
15 CRUISING SPEED LEVEL ROUTE

_ll'_l_!lljllll

[ <=

TOTAL EET
18 DESTINATION AERODROME HR  MIN ALTN AERCDROME 2ND ALTN AERQDROME
] N L..] <=

18 OTHER INFORMATION

=]

SUPPLEMENTARY INFORMATION (NOT TO BE TRANSMITTED IN FPL MESSAGES)

19 Etﬁﬁlﬂhﬂﬁf EMERGENCY RADIO
PERSONS ON BOARD UHF VHF ELBA
&L ] pC ] L O O
SURVIVAL EQUIPMENT JACKETS
POLAR DESERT MARITIME JUNGLE UGHT FLUORES UH VHF
00 0O O 0O O+ 00 1 B O
DINGHIES
NUMBER CAPACITY COVER COLOR
bl/LJ L ][] ==
Al ]AIRCRAFTOOLORANDMARMGS

REMARKS

E” | <=

PILOT-IN.-COMMAND -
| )<=

FILED BY ACCEPTED BY . ADDITIONAL INFORMATION
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e

Time of Arrival, ©]8} ‘ETA'2} gt} 305 oo
H|3Y ADS FAHA| =thH A0 A|RHET

5.2 H|&4 217K Clearances)

ATC clearancetr #AlFY Yo EAsH wg A
gotoll A AHE g 717 1H4 RelE Ale
o B ¢ Qs o Foh ERehA] o A1

oA A T vy A<

A= that &2 g QI7F ol 4= ql
“Cessna 1230 Alpha, cleared to Doeville airport
direct, cruise 5,000.”

17} Y& F ‘cruise’th= o= A IFR A==
¥ 5,0009E AtojoflA Yst= =2 o HlFE
7FRE Aofrh, 2FAbE o] ALk AtolofA st
AER A B Zetete] Hjgd 4= Qlok, J1E
o] A% Afojof|A] o] & F wWdriil(leaving)
BIYhE thl ATC 9I74E 2esh] A7k

=5 Al FAIE 4= QiTk, wEeF ATCollA] H]
¥ Z=(unpublished route)@} &7 cruise
clearanceE I7FHHH 1% AE7}F o] Ths
A, B 2 3717 =2 w7 A
o] 1& HeElE 93l -3t wAl ik (crossing
altitude) & A4& Zlo|t}, wat 1&= g37|7t
SHE A2 [ Ee AVIHE AR | Eoles
A7 TFR Aol 2lu] g BAkel ot

H3 AZA7F AEE ATt ATC= thatf 22
A[A 9] QIZEES e Aol

“Cessna 1230 Alpha is cleared to Skyline

airport via the Crossville 055 radial,

Victor 18, maintain 5,000, Clearance void if
not off by 1330.”

Ei ohg3 S BET )
Ak,
“Cessna 1230 Alpha is cleared to Wichita Mid—

i

S P

continent airport via Victor 77,

left turn after takeoff, proceed direct to the
Oklahoma City VORTAC,

Hold west on the Oklahoma City 277 radial,
climb to 5,000 in holding pattern before
proceeding on course, Maintain 5,000 to
CASHION intersection, Climb to and maintain
7,000, Departure control frequency will be
121,05, Squawk 0412,

AR = SRellA 2 7R TIdRinhaL

P

o
a
o
ot
mx
=
-}
I

learance delivery— #|7
@?’l T}t -2 “abbreviated clearance
3 4 Qe

“Cessna 1230 Alpha, cleared to La Guardia
as filed, RINGOES 8 departure Phillipsburg
transition, Maintain 8,000, Departure control
frequency will be 120.4, Squawk 0700,7¢] ¢l
b U8 oheT} Zo] 472 wot g 4 ot

“CAF RNGO8 PSB M80 DPC 120.4 SQ 0700.”

23 e sl A A I A



A, Azet A 7 &8 ARE AL glojok g
ot A7l &% AZHDP)= Hls AY
A =3¢l sl AlRtA ez Atskar ofsed 4= 9l
T2 3 FH, BAHSZ IFR 1Y Q7S 233}

7] A 2FAE st =% FHlof Zast §4
shret 9 AH] YRS AT A7FE SN
thl, 2BARS ATCO] 2] AR Z4atofo lﬂ‘ﬁ
ok o e o2 uho] gAY, B3] B A
o] Ajgk Ak thRol ALY, A7k ARRFS E4EtA] &
steha 23AL Tk A R Qlvie} k2 elvte
2T 4 ok 7t 8-S e olssiAl 23
7, )9 oo ASjEct T 254} Bk
nj= Agolut W Q1718 R 4 Uk ATC
oA F2, #4< el s F371E A
of AsiA & 4 e WIS WRaARS ), 48
ke aFske A 234k Aol

E

5.2.1 217} £2|(Clearance Separations)
ATCE= IFR |8} ¢I71& uv|d)shs k7)o A ot
S} o] ©hE [FR 2 HE ] 7H4 e dF
£ Algsitt

() J2 THE % QA o] g3t 44 Hel

() B& ARAO] oA ARF 2HE o 8
24 1)

(3) he AR A5 0|83t HH £

(@) FolE g o83 BE 717 )

ATCE theat 22 790 112 B2 514 ¢

<t ¢

¢

A7 |8y

A ——

(1) BAIE< 8

(2) IFR H]3 Q1712 71711

) AAE 1= giile] VFR-On-Top <17}
B3y *l

2) VFR el A 5 B Zote HAISS o

3) HK#MXH VFR @2o] 22 3 YellA] &

& FolH=He VIR AJH L o

714 Bleh = A1 Qo= 1+
o7 ATCE ZQo| ue} 71 &5 24
71% gttt 9|2, “Cessna 30 Alpha, slow to 100
knots, "9} -2 &&= 2E AAE T2 2FAR= A
A 29 +10wE o[ hE §A3oF 3ttt ol
gk olfr & ¢lste] £k AXE TE 4 & BF, &=
FAE ATCo| SRstefof i}, g57] 114 £ E
98 ATCollA 7Hg =2
MS ABSPIE A 02 P18 M Qe
ZFAIA =2t 29 E sHAY 11 7]E TEk
= A3ttt g2, “Cessna 30 Alpha, maintain

o} 39 (visual separation)

visual separation with that traffic, climb and
maintain 7,000, 70|t} ZFAP} L2t 3]9]E 514
U 233718 Hu2Es s 2|4 E Sk,
2 pof uhet Qb 114 Helg 9% 715 & 4
2o ok 2u|(wake turbulence avoidance)]
dhet Al Aok stk dojElo] ofat 4o] o]
02| A Fat Ao AAE 714 Hal2 93] ATC=
23 Ake] 91X Bio] s Hrk, ATCE 234}
o) 330 Afgel] Ot W1 2242 sfof 112 el

5 AlFetRRE 2FAR] Aot Bale IFR H|EY

Aglom 95 9l B2 BE §2710) W} ok
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I

5.3 &8t xHDeparture Procedures)

A7l &% A*XHDP E+ Standard Instrument

Departure, SID)= H]3 Q7S Al&sHA] AEs)
o|F % FR7IA| Y] Mgk GolsHA s, AH
e 29 E BAsty] flste] = qietk SID
=¥ (graphic)®} &4 3 &l (textual form)o 2
23 AR o7 ARE xﬂ.ﬁt‘ﬂ-q- SID=
b 2ol A 71 Wik =% = ¢l
skst7] flehA = AL, O]Eﬁﬂ' S
oA Z}—*M ATCOA] %

[e)

-
Q3 A O
[

e K

(

tff

d
I
¢

\

B

N
T o
>
©

]_

b

N

S o

e ™~
4>
pass
fr

=
>

i
i
Y

o
o

—

ol

AM AZ|v AZME Al

O

I

fo
-
12

£ 1r op
K
otk
¢}

oo
s
%
[
-
ol

]_

i
>
o
S
i)

(1) SIDE AR 4= Sl Sl A7HI3S 4

3§ %2l 2EAR= DP7F 23 ATC QI7HE 9

Argllof slt}, ojuf ZFEAL A4S 0] 85}
L o7}% SID JEES 4|5kl glojof g},
(2) SID HEES £A5] FaAL of w3t o] §2

olsto] SIDE o] 83t Z3HS Ysta| & AL
o= H]3) AZ A4S remarks#o] ‘NO SID’
231 T7)8A U, ATCol| FRatofoF Jit,

(3) B3 <17} gAke] SIDE 4-3chH 2EA}

7 A e gt

5.3.1 lo|cj2tx| =&t
(Radar Controlled Departures)

B4 FRol A Ao Feete 2EA

=% HA) 4 (departure control) 2H-E Flo]t] {-=

(radar vector)E &3t & SHHE B == it}
ol& A% g Frof gt E3o] HUTHH, v
gfjof & 7] W9l E o|F Ao AT Folrt, oA
2 &% F FASA 1 A 29 Al ol T8

dlojt EF=2 ofF Zhasitt. olF & WA A
Aol ofs A FE EF BAAL}t WAl o] W &
& A L= HlolE o] ofgt 4
FsHA S

(radar contact)2

44 1

E
Shal, wWE 9 (terminal area)<
Hold 4= Q= 714 9], 1%, A5 AAl(climb
instructions)& & ZAolt}, W QI7} Wit B
e =, ohE A 7133 Al = “resume
your own navigation” ©]2k= Z|A|7} Q1S wj7}HA]
A AHEe. 7]4= vEQlo} 2 Q23 &3 A
= FATH Aoy &3 7tet B Qe &

T Bof U2 BAIE el e wAAReE Al
shefal & wi7hA] ol {25 & Aol gojt
Feg B8 SFUA YR 71 zA 9] Ao E
TA = Seth 2FAR= ATC Q7FH = HEe
FeYst7] Sl o5 Hof i vl +AVIE B4
stal At FukE Agsfjof gttt dlo|HTAlE
A2t B|3Y QI7F ARt & w]gio] XY E|ar §)

<A AZIE Bkl ARt Aol e AltE 7]

ﬁu b

o o

|

2

>

N

i

¢

. =2 T v
S35 Fi= Rlo] Zt,

532 BHE 28 fi= 3 £

(Departures from Airports Without an
Operating Control Tower)

Ao e vlRNA SFotaxt &t

A} Z&3F A|7F H| AT
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LLOZ NY €1 01 0H0Z D30 91 '+-3S

(BHM3.BHM) 10322 BIRMINGHAM-SHUTTLESWORTH INTL (BHM)
BIRMINGHAM THREE DEPARTURE S50 (FAAl  grminHAM, ALABAMA
CLNC DEL
121.7 348.4 Chan 88
DEP COM N34°08.22-W86°41.09"
127675 338.2 [231%-045°) L6, H&9
123.8 256.8 [050°-230°) o
CHOO CHOO
MUSCLE SHOALS ROCKET 1158 GOO ==i=
1165 MSL iir,, | 112.2 RQZ === Chan 105
_Chan112 Chan 55 N34°57.48' - WB5°09.20°
N3¢l’12.d1l' ;\;37‘2?.49’ [ N34%47 B3 -WB636.07 ) L-25, H-9-12
- 8
i
HAMILTON
110.4 HAB =",
Chan 41 ——
: GADSDEN
.‘ o ) ——
e '”H";'se LS 1123 GAD =,
Chon 70
([ N33°58 58~ WB6°05.01')
(wGeEE ) 18, H-65-12 _ 4
1162 h::vﬂ =m: VULCAN L a
Chon 108 1144 WVUZI =7
N33°29.13 -Wa8°30.82' | Chan 91 ' |16_9mfrTT A
118, H-6 (N33°40.21"-WB6°53.99') Chan 116
L8, Hé9 ((N33°37 74" WB4°26 107 )
118, H9-12

LAGRAMNGE

CRIMSON €

{78 1D S 1156 LGC ==i,

Lhae 123 BROOKWOOD lms'azc;?'nvlggﬂ za7)
°15.53 - W87°32.31° 55" -
B3 55‘%_1‘:3 3 1110 Okw == | 118, 912
Chan 47
[(N3F1437 - war15.00 )
78
TUSKEGEE
e C\\ 1173 TGE
| I

”7-‘3&:"5"?" (3752509 Was°40.1& |

P MONTGOMERY 18
MR T R SEMMES__ 1121 MGM ==-

: 1153 si (=—— Chen 58

Chan 100 | N32°13.34 WEB&*15.18" )
N30°43.56-WBB"21 56" 118, F6-9-12
122, Hé
MNOTE: Chart not to scals.

v DEPARTURE ROUTE DESCRIPTION

Maintain runway heading for departure vectors. Expect radar vectors 1o join filed route.
Maintain 5000 or assigned lower altitude. Expect further clearance fo filed dlfitude
ten minutes after departure.

BIRMINGHAM THREE DEPARTURE ARG A

(BHM3.BHM) 10322 BIRMINGHAM-SHUTTLESWORTH INTL (EHM)

SE-4, 16 DEC 2010 lo 13 JAN 2011

[22! 5-3] Departure Procedure

A7 |8y
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I

S5 ol&sto] HIY AZAE AlEsoF g}, 714
gZol 3=t W= VFRZ &3ste] ATC 41
SAlol 7hse ol AZIRlEY Q7S 8 o Qloh
1 el ofsll VIR £30] 718 tie A3t
Z IFR HI3Y 17 240 &= Qi ol=gt 4l
A= oFte o] F-012|7]712] €]
43} H1)8Y ol7Hshort—range clearance)& 4t
Skl owet AXHA] EFsfok ot ARt &
olty, & =41
0900.” o]Z2 A|AHH Azt Shofl E3Fsto] Q17
= 310 steh= AAlolt), thE EAR =% 7\]/\]
7F & Aole A AR E o]8% A= o
stojof sli= A 02 o iefjof gict,

\1

=

24 @Al

POV 4

, “Clearance void if not off by

5.4 3t2 HMXKHEn Route Procedures)

g2 u|eY A Agd A2, 1% 34, gIu
A 7] ol gJsto] thgstA o] FolE o]

oh &R UG A7 dolel gAlstelAl B
At GB7150] G uhel, E e g

e L d

TES gA8] 2F H ZPXﬂ 5“@ Hlﬁ”o?c 0]

= Xﬂ*“*xl SR,

5.4.1 ATC E11(ATC Reports)

BE 2EAHs a4 23 obAfolt ula o

ps

o B E= AE ARRRS ATCO Halsjof gt

of ol A TFR H]8 391 2EAHR= T} 2
A o] 31 Aol = ZA] ATCol| H.113}o]

oF
(1) VOR, TACAN E+= ADF =41 7]2] s
(@) ILS +A1719] F-2 Tm o 31

) FATA7I719] %

24, 33, A7

O

5.4.2 $1x| 21(Position Reports)
ATC glo]tje} wAlo] EJA] SRRtk 2FAb= B
A% (reporting points)o| Al $]* ®.31(position
report)E fof 3Tt 1A Hiles i) 7 9
2 H3 XA (A) AgoA 3%, VFR—On—Top
Zgkglol O]—r°1;q°F gt 2 A7
=5 B 517] flsf 4
B ®E B A P%'—Oﬂ/ﬂ HA17} o] Fo] Aok
gt vloJF B 217 (A)ol|A1e] Hil= ATCY| &
o] = wint o] Foj Ak, x| Hi A] thEo] W
80| ELtE|ojof 3it}, -

clearance?]|

B e S SR 5 P

(

SRS
4o oot
>4 of
N
o
e
fo

ofl

FE| (AFSSe] K17} o] Fo| F-& )
B 2704 2] ETA
2AFo] t}e B3 A - B

—
wW

~— ~
25

o

13

—~
ol
oo o2

(6) Remarks



o, 94 mnE mgelel 2o WALACO
Z WAl A th2at o] gt} “Incheon Control,

Cessna 1230 Alpha at HARWL intersection.”
5.4.3 &7} H1(Additional Reports)

RS} 7ZHe. AL o= ATCo]| Haale]of 3}, :
(1) A2 AL =5 ato] oo A ARk

&= WS} Al
(3) Auf HZ Al (e Al s@dolu A2 e
f74%)

(ATCE] glole| A toll & 9ol T
Hi= 383 9t

(4) Al 7] Aol QI7HE AH E2F A9 Al
st g

(5) A7 AlF w7 AHE wd

(6) F& HL 93l final approach fix (FAF)
£y o

(7) Baw| Qe AJZE 3 o2 Zfo)7} §E 737

o
R

o,

o
=)

BN
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ox
ox |
b
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S
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et
pau
to
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I

@ 11&:(greater speed)
® Clean Configuration
4) F5o] slgtst= ¢, 3377t Clean
Configuration AE|2 H|g& 4= J=F 3}
ofof gty
5) 37t &E 9 A& flste] i 7)ol A
o

371

3) A% o] Al 9 7]

1) H% B2 AzAel A%
FRERE 50 B 4F F BFRERY
7V7he Al 9l 457

OEEEREE b}
&5 279 AN S o

(4) B S7Me Al 2
o] #1242 ofulaiet,

S 248 oA AT U AP

= )
.
EEsisy
3

3 BE &5 24 A4

=

o A, Fdof ERgt
|
1A=

ZEAt

o}

(0) 10:=E 919] AAIH7|&E(IAS)E st
ofof itk FL240 ol/dolA mhét <%= (Mach
Meter : 9 St 0.69, 0.70, 0.71 )2
Hl3Y5te EEAE 7)o dtistol= nist
0.01 A& AN 4= Sk, &%= 24 XA

- .

L ul ARl s S 2AS T

fi4

2 Qs 2FARE AAF SEAA £ 108

E, E& mpst 0.02 OMH w5 fAs}
gt} o2 T 7

SR 5k7] 915t #Eii‘é k=S
v o] whet tiA]4E (ground — speed)
7} 2pol7h Qlg-& dEfstolof ik, whebA ¢
Sh= {Pzﬂ% Hﬁm Sl 271 &=
ek FE Mo F A
7]ol= +20knots ©|5}2 A
¥ 279 4 9k,

54,5 7% 22| Z|AX]

(Reduced Vertical Separation Minimums)

11T E 93 £7 Hg A2 (Reduced
Vertical Separation Minimums, ©]3} RVSM'¢]
3l 20009 B AEAZF FL290 o] Aol Al
gaela) e Al7jo) wEolAc g i
WS G A7I% o], 21 ek A
Aol 10009 E= A5 Qlth, RVSM &
F5717H 10009 E9) 42| 2

fo rlr &

rlo rlo

ruZi

| ?:7_]":]' RVSME 1% FL29O-T’—} FL410 Afo]

V02 AET 4 o Gle TS U
t}, vl Domestic Reduced Vertical Separation
Minimum(DRVSM) &% WollA H]gd A], ATC
© 74 10009 E Ao 37|18 2242 A
olt}, RVSMS &-83}= ?%‘%lﬂﬂ 313”5‘}71 ki

é;:e&ﬁkﬂﬁaﬂ

flo

—|—‘ OH
182
L
i%
tlo
olN
N
L
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o
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Flight Level Orientation Scheme

FLL 430 -

FLL 410

FL 400 -

FL 390

FLL 380 -

FL 370

FL 360 -

FL 350

FL 340 -

FL 330

FL 320 -

FL 310

FL 300 -
_ FL 290

[18 5-4] RVSM 3¢

= 57 °ﬂ ACAS T (TCAS II)7
M3t (Version 7.0¢1 TCAS T System ICAO
ACAS T #F& SE34.

5.4.6 AlglE Z5iet M2
(Planning the Descent and Approach)

AL S8l glold f=7 € Olﬂ}% X{)‘Eﬂ =
2} Ao AE 33 AR JF-(Automatic Terminal
Information Service, ©]a} ‘ATISgal ghchut

A7 |8y

A ———

AAell &fste] Alg-d Aoleh, AlFo] 3utd ool
T en ATES AVEE AAel 27 B2 3
THY =2 4= A Aojnh old ARE
23 R AT o 522 3] Ul
A, 23 ATC 7} ohul WE 4 sl 7}
ARl 71, 9 Wl e St e A4S
o] elafol o] o] o] et A
o A4S Y 4 gAY o FH JAEE Y
3 o] k2 ATCo Fustolol Gek, 2H 7}
AR EFEA AT 2Hs 713 AR AlS 59
o] gl saoletd AA 714 AHE wefstr] 9l
oto] 2574 AH](ASOS/AWOS) 9] Fut&
WAt} ATCH| ©J= S Fusjol 2k, ofulet 3
o] R AQIA] oL Slvhd, 2FAbE 7] 4
< YA (Initial Approach Fix, o]} TAF'=}1l gt
thu A7) Aafell EA1E transition route ©|
Zof| 7Fate AlZS A9k gttt Transition route
ol A= “cleared for the approach’@= A 27}

S W H2 729 ARl AU A 2

of

o7 AL x5 §x|slojof skt AT

Z AL 1= E 99l transition routeollA © W

2 IEE YT A REAF= “request lower' S &
o

Ast 4= Uk, ATCollA]

‘at pilot’s discretion’©o|gh= &

ALt Aol g Q7ERA]
= *F‘lﬁ}‘*‘t}‘jd,
REAE Yol e R 73elete] Y8k 1%

FAT 4 U= QI7IRE Aol shA|TE Ut 1‘&
TEE] AL Brlsslth ATCO) ‘at pilot's
discretion” g-o]ut Zstoll gt oW gt gHE #]A|
7F QISithH 2FA= BIF Q7S WAL SES &
Al ZsHE AlErstofof gtk ZAlE 312 1,000
1 E A7 F5719 A e Hdje] st
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(SLIDD.SLIDD2) 09230

$1-60% (FAAY NEW ORLEANS, LOUISIANA

SLIDD TWO ARRIVAL

LLOZ NI €1 01 0LOZ D30 91 '#0S

“8[838 0 jou oy 2UOM
"954n02 YpoouddD jouy o} siopaA adkg T
IS BIA JWIHOA IS 4240 woud {zaadns’irs] NOILSNYYL SINWAS
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(HLNOS INOUIDIVI] 6952 SBEZI
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(ONOUISWAY SINOTl SECSE 55T

MOD ddW SNYIIED MIN

5C-4, 16 DEC 2010 to 13 JAN 2011
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&5 FAI%E 3 500~1,500fpm .2 XAl 317}t
7hed 225 500fpme] %5HE-S §7]
& 4 girh ATCol Bustelof et 43t % 5

3 10,000MSL E= 33} AF
Class C, or Class D surface area A )4 4=

Fole o gz oefolrt.

547 2= U 4=
(Standard Terminal Arrival Routes, STAR)

5O EARE Ao g Jg)st
vy QI7F Ad AXE 1hAagfstr] flske] 2 Y
&t 74 = (Standard Terminal Arrival Routes, ©]3}
‘STAR'2} gtth7h == %lc}, STARE sk
8715 Sl DPot 22 oz A=t o
=9] STARO] ¥t W82 5835}t

rlr
o°‘I

5712

J_

(1) == STARE= 544 Fo| A™ TPPe| A7
A AR} AHES} Zo] & E o] Qit}, AIM
I STAR Hxajol| thsfl w=of ek

(2) 5220 STAR7} AAH 3L 3%, ATC
£ HAstta oj7ichd STAR A7) 254
H[eY QI7HE RS Aolrt,

(3) e STARE WrolSo|AY Adshe AL
ZFAke] AYolct, STARE HshA] e 7
o= HIF AZA/Fe] Remarksehol ‘NO
STAR'#}3L 327|314 ATCo|| oJ=& FH3}
ofof gitt,

;O

A7 |8y

A ———

5.5 M= 7| MxKHolding Procedures)

. AE
(Holding)+= ATCE—‘%HA 27 Hl‘S” A7 7]
tefe 58 A7 AEE 39 Yol +AA7]
7] 915k 2Afo|t}, 3 AlE t7] %
holding pattern)+= -A3E, H|EE A3 7] 4
ZF(nonstandard holding pattern)= ZA3E AF
3t BlaEE tf7] A7 AREE 73 ATC 917t

o= #Alel etal HAlE Aol

4 (standard

55.1 EZ A2 7] HF(FE)

(Standard Holding Pattern (No Wind))

B
SN
Y
of
=
~
o
jﬂ
M
=

acetrack FEJEA], [
2E EFd Ae divl g
2 2% 3 AlF 7] HioA 180EE -4

[ ot
T
2]
0011
ok
N
rr
N
ox
rin
o,

& " Cutbound
Fix end 5 Cuitbound end
" Inbownd

Reciprocal Huodding course

- / Non-haolding side

Standard pattern: Right turns (ilustrated)
Non-slandard pattern: Left uins

[l 5-6] Standard holding pattern—no wind
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I

3lsto] AlF 7] A=t Jﬂ‘é‘o}ﬂl 127 %19] vy
HpgEo & 22l vt 1 & 180%% 04135}
o A& th7] HAR gFoh= H 2ol 2] Bldsh=

7o,

5.5.2 = 7] F(HIE HL)
(Standard Holding Pattern (With Wind))

Hhgo] Hrtul o geje] /) A fA%IA)
2 Jloftk, 2T ThE ARS Tefstolof Gk,

(1) A13] A& At
st}
(2) 8k 7 A7to] 182(14,000 TE Z3}o] 11

EolA= 1-1/22)0] 2 & =% % ARt

ulero] g mefstolop

(1% 5-7)% 2&Fol & o] AT 7] 35S
b &3 7ol R 4
S1L, 23 el A7F 23S shol ulo)
S AR 4 gk A 7] A Ere] 3

& T H88 HE
oAl 2 gafok sH=d,
#A7 Sistef 42 85 ¢
TFoM= $2 24 A

<
o 1.
=
=2
i
T
0
otk
-
™

of ox
oot

oOlA
o
H
o
ol
=
N
O
:OI‘=
ol
rir
2

il

N
[
2 T
jinss <o
o =
o
U e
oSt

-4

L

ox

du duomu >
QL
$4%s
i
rH
e o

> 4 o0

o
tlo o
%
o
ot
i)

5.5.3 ®|& CH7| X|A| (Holding Instructions)

u]ay Q17} 2o w2k w7kA] olxe] Tk elvh
W) Rtk 2F AR ATCTH 34 02 A4
£2 §A3k] A=o] mAE tze] AF o
7] 355 gAstelof Atk AT oY) AR A
(BF)EA opoleh, a0 Qe Aol wa
A o7 A%E SN A7) v S
2] 2sfolof gt} AUk o Ado] oyE
S A, ATCE B 23 H2 58 o] o] 4
T 7] AAIE wslo} ek, A d7] AT =
AJEIA) eRokehl ATCO] Q17folls Theat 2 A4
g 3 Aol :

hi=

E

=4
=

3
RIS

oX,

(1) 8¥9I(N, NE, E, SE, etc.) 4015 AH3t o
A2 HE Q) A 7] vhek

@ AF 7] W2 (3 A7k Uig 3 B8 7t
A AR ZFEHE ok ek 4

Aet.)



3) F5717F A& di718HA 2 vl d(Radial),
course, bearing, airway, ¥+ route

(4) DMEY Area navigation (RNAV)7} AFEE
B A7 o] (AR dol= 2FAF 8o
THAAF ko] ofsf) AIZHE) o= A1 E =
cth)

(5) A3] WA 27} QE )

(6) Expect—further—clearance(EFC) A7+t 7]

e F7H0l 4 A B AL

che3t 2 TSN ATC AN wE A

(2) EFC A7to] =4E uf

3) o8 79| 3 A HE(navigation aids)Tt
A At Qs 3 FoolAs od e
A2z} o] ol AR of a4l uley l7fe] et
SHAl AFEA] G =k otk HE: WAl A
EE o3 HAIBA oA dAEE A
FHjoll tial FAklA =

4) 717o] aig w3l AAE 7H =2 “circling

minimums’ ©]3tY -0l Aol 217}

3 3HE SHT Ao,

() Al di71E shEA H A7kE 7idEls &
oF ®arg 7|4 230 vl & HAA kAL
E2ZA7E Buskiohd, ATCE 714 24
=715 71aEHiA A w71E sAY o2
TFOE HPohA| ok A AAE R

Zolt,

et

A7 |8y

A ——

5.5.4 & ZI2] HxKStandard Entry Procedures)

FE717F AHE Al 7] S ol g 4= 9l
=5 B A HA7E s ofok gtk AlE 7]
i ool Als 7] S= ZEsfok
gt o]gA Al 7] Sz nlE] A&k ol
AlE 7] AF7E A= QARG SLolA o Als di7)
TFoog sk As WASH] $I5k Ao}, Hal
gk ETAS] 3& ool 2184 Al tf7| == I
of =2RItH £S5 Fole= AERt AXRE F85)
A Tt S shar H0] 91A] Al oy Yl
gr] 24, Al 7] A 2], Bl 5 gEshe
o] 34 oA AT Hekd Aol olof| gt
a3 AIZkS ALgfsfof jitt, K= o719 Fo A
3 o7] S 3 Aol A vhEa

Altitude (MSL) Airspeed (KIAS)

MHA - 6,0009E 200

6,001 — 14,0009 E 230

14,0013 E and above 265

Uh Eo Als 7] =9 o] ARgtolt),

(1) 6,001~ 14,0007 Eo| X<} Alg tf7] =F2]
Ao &x 210KIASE ASHE 4= glc}, o]
gF HEEE Al d7] A ofo|EOR FA
=g

(2) Category A, B &57]= by oz A7) HT
A2} AFEASol| A 175KIAS S & Alghd 4= qlet,

(3) thEA| AFE|A] ¢h= g mlFt ¥4 310
KIAS

(4) A 2GR o= gt vl v 230
KIAS
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I

(6) HAd AT di7] £=E zy}ejof @ Ffole
ATCO|| 553t

parallel, teardrop 1|3l
St Qlet, [219 5-8]

(1) Parallel procedure: (a)7-2ollA] A& tj7] =
2 22 A HEE Al W] & S BRR
187F A5 H7|courseet BaYsHA vyt
A A== A3t

(2) Teardrop procedure: (b)oNA A& 7] =
A T2 A Ay d7] sideZo] £ == 30
off B}of 127t HIgYRE & ek H= = g

4%

[222! 5-8] Holding Pattern entry procedures

T A AlE o

SABE sto] AlE 7] &
FE ek v 2FAR= Al d7] Aol A
ol W AL 7] A AMRSH=E HE A3 E )
2 FojA A& HAZo R Fjof gt

1) 2% 3% A3

2) 30% ZAZt

3) flight director system AR Al 251 AR

(3) Direct entry procedure: (c)
7] A E=2; A

5.5.5 AlZt 2A(Time Factors)

ATCOl| FH3l= AlF Hi7] s
2 Aol mAkshE 220 AlRtolt), Al 7] A
T Y Al 14,0009 E ofste] n=d wf= Xz
outbound legE 187t vjdsl 14,0009 E 3}
O] oA 1 307t vttt 1ok E 9
outbound lege-> 43} inbound leg A|7H: W3-
7] §1ste] Fao Ejrﬂ} ZAstofof 2}, Outbound
¥+ abeam?]| 2+

A7 29 ARk 9
o

utboundiQJ Plgeis
timing= A|AgHC) EFC A
22 dulalr] Sl A

ol& % AIZE iéﬂ% a7 gk Y T
(e}

% slofol Al ]



(1) ATCOA &2 H]8) 7l A 017}S vk

5.5.6 DME #|Z CtH7|(DME Holding)

DME holding2 A7} tjAle] 2] (nautical miles)
7F ARGEITRE A Al9leka, 2 A1) W o
7] Az} AL=ct Outbound leg——] Zdol= TAAL
o gJalf 2E Aol leg?] £ DMEE &3l ot

7 Ao AlE W7 AFE Hlﬁﬂo}h ol ~85

o
3

2 T

L AZES 41 9loW EFCE Mt} o AsslA
Z 71 ok, gigFd o2 TASS] 1/1000] 30% mr
Zyo 2 360 A13] A] AQEE= Al7tolt} dE

TAS7} 250KTSS] 745, 360k A3 A] 48 *17 R
2.5%0|th, HEE A3] A 360% A13] 48 A7E
25olnR2 M3 A19] =9 Attt Qg &5 A
7ke] A8 A7 Hshd Hiok

rlo r

5.6 E2(Approaches)

5.6.1 YZtEl 5Z A7 |H2 XS] =
(Compliance with Published Standard
Instrument Approach Procedures)

2% 4 Azel Ay A7l o Bad g S
Aok Aok 357k BAEI ofH ARslelAlL

N 7AZ Z2Hcourse reversal maneuver)o|Lt

12

A7 |8y

VOR
Qutbound timing starts when TO/FROM indicator reverses.

WIND

Airway Intersection

Qutbound timing starts at completion of outbound turn,
since 330° magnetic bearing cannot be determined.

WIND

Compass Locator

Qutbound timing starts when ADF relative bearing is 90°
minus drift correction angle.

[22! 5-9] Holding - outbound timing

A2} A3 (procedure turn)7} o skA| R ot
e A fole dgEA et
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I

(1) A AHES] HH o] NoPTekal H
FAE o

(2) 2= AL A= 2 Radar vectoring®] A&

(3) AA} A3] djAlof Alg dj7] A57F A=
U

(4) AlF 7] "
St

(5) ATC Z|AJo]| o uf

= 7320

22E timed approachS 43

5.6.2 BIZZst A7 |HZ2
(Instrument Approaches to Civil Airports)

ok A AN e @, B

= 3 2] A7|u| ey
dokE AsiAe e 339 E2F AT dA
Fastojof qith, A71HZ EAHIAP)= TPPY
AP Z}EO| Z=A|E o] Qleh, ATC T A= 3%
o) ol& 7Fsdt Ald=, +¥E AVIS FH. VI
ARl st 9 “:““E} ATC A, &4
Ad=(NAVAIDs), 21219 & A7|A 2ol 28
s Fukee A X}EOﬂ A= o Aot
2t Aol = thad Aldedt B0l &

HAP7E ke o] Sl

ool
551

i

ot

HN
£y

(1) Nondirectional beacon (NDB)

(2) Very—high frequency omnirange (VOR)

(3) Very—high frequency omnirange with
distance measuring equipment (VORTAC
or VOR/DME)

(4) Localizer (LOC)

(5) Instrument landing system (ILS)

(6) Localizer—type directional aid (LDA)

(7) Simplified directional facility (SDF)
(8) Area navigation (RNAV)
(9) Global positioning system (GPS)

IAP+= full approachY Radar vector®] %= &
g2 3= ZAo|c} IAP7} full approach® 43§
d = IAP AEo| =AIE B2 NeE XA o
o g Lafsjjof sttt Full approachs
ATCE] H|Agte] =g o & g 2 HE 9 X3 47
M2, ARG ek Aol olziet 42 Beje
2547} 2As10] o] ZojAu, Al dolczl =
A 4 gl ool o] FolAr:, Eat RAEA
NP7k 73 Aol wR A

Radar vector®] A Fej2 HLo] o]Fofz A
fol B3/ 2% Ao A=0 WY 9
Hreje} A7 ATCREE Al FEh o7
SN e 2 IAP AES 0|83 2% 142 4
Zof Adsto] M= 3yt o2t HZol full
approach}t} #2|oh o2 FF AMG-HHA
ATCollM = ddshe 57159 1H4 22E A%
o4 ‘EP Eﬂ"]‘ﬂ%ﬂr st A 2@dh= 2FAR=

9
=+ AZ7MA Y radar vector A

ZEAE

3t 714

5.6.3 ZHE 28 ¢il= 28 ZZ(Approach to
Op

Airport without an rating Control Tower)

('D

(1% 5-8 Aol £9
of M AAelet, ofefat W2
Hug sletshy] Sfete] 7RsshhE AWOS/ASOS

S AFsfoF et =FARl BAAF 7o FAl w



Alo] B o4 "astA] o2 wjf ACCY approach
controller= A7|HES ¢1718kH “change to
advisory frequency approved, 2}al Z|A|E Z o]
T}, 9k ‘cruise’ clearance AE|2 &gttt ATC
O] A7) A 5o gt 7k gl Aol A
& 7t ad Ao ATCE ‘Cleared for the
approach'@h= 80124 Y= 32 A7 -2
olgel o] HE o] g W) systeF <l
7¥sb, A1 WAl Fubaeo] WAS AAD Aol
o 7] A 5Bl ATCRES] w4l glo] ThEA| AAIER] oF
AR T AEHE A7HT EAE e
Z1E)aL 25 Hof| VER AEjollA] Al7|8] AZAE
SANZIAU, &5 5 H3k2 FAA Ak gt

5.6.4 FZEHA Glo] 2H[El0| 2sk= S &2

(Approach to Airport with an Operating
Tower, With No Approach Control)

(3) A 7] FEe} ol idEe AT A7 ARHESR

A7 |8y
A ———

AN ATISE L5 Qlrh Howal4
of 2z WAV Mol L, A4, EH/EL, 7%
A3, AMg F A7 R B2 SO gt
£ 9lsto] ATIS 2748 H3stolof . wok
ATIS7H @A) ghethal ATCOAE Xz 34l
At Aol B Q1T 74 malke] 74 A

< A Aol

5.6.5 HMEtxAll 2HEO0| 28&= S H2
(Approach to an Airport with an Operating
Tower, With an Approach Control)

Aofl A ool 2 ¢ U=F oI H&
7EA] W3 Q717 2 Aol

1) FlolqBA] G5 ofF Al, ofo] Ast= ¥
7152 A= &2 giale] Fojy 1t
ZA A sl A olFE Aol

2) A R A o] Foll= AT

Y
Shs
i

5-21
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fof w2} Radar
01‘3}. ojufo]] =5
= ALA IR A AR 74 RIS

Sfjof g,

(4) 7474 Eeju 718 o] f= Qlste] HF HL A
25 7I2A 2+ vectors AAT Q7F 3l
= Hol= gubd oz Ao 2FAA Q1A
£ Al Aot A2 BEE AUA =S F=
g Aoleh= AH SEE WA ket A
AR Tt AHSlE Af-ole wAARIA

Sojsjof T}, U Q7S WA RS B
o

T AT ARl AYAZ17] 15ko] Al
2% vectoret A Q7S & Zlojd, o]
&3t vector+= 3}37]|& final approach ¥4
L2f oo 2F M ARE AYAZ Ao
o}, 2E A A=) ofw] AU final
approach Y2 E2}F o] Fof HL QI7FE vk
Ao},
2 A B =oll ojn] xejsilehd ok
719ke] gloly 1t #e27} o] Fold
u]&) ©17KILS. VOR, NDB, GPS, etc.)o] 2|4
¥ NAVAIDE ©]-83F H-& S=aystofof git,
(6) Final approach IAE £33l Soj= ¥3ko
2O HIE Al FstAY, Wk Ay A
“Hmissed approach) Ax}-E 4=dfslofof ghct,
(7) 250l SR AAY A" F3715 2
UTFAL 3+ A Foll Al HA o] FoiZ A[7]9] g

ot = A5 FEE Aol

fr o
b

6 )

Ruiig

[e)
of

Z1e]al

5-22-

5.6.6 30| Z(Radar Approaches)

glolt Hte WAL dloldE o8 &F571¢
AN2E F450] 255 gt ol Fof
< dloly Al FAEAl AH7F Haske, Bl
ofLf Y el At 2FAIAE F-83HA ]
€2 & ek AAl(surveillance), E= FE 0]
] & (precision approach radar (PAR))S ¢3t
Z719] glofy AR HIIA| Aol A o] F 011':}
FYoh= 2FTARE B AA] AR
&5HA fdYstoiof gtk dloly Ao 7He- o:]_,_
= 3 &319] En route Low Altitude Charte}
IAP chartE %5t o, 74 E= FE o]
9] A= 7 TPPof| dup¥l &M 2 H 58 &
29| ‘Radar Instrument Approach Minimums’
e AlEo® REo Qo AR A3 AT
A= HE pEEo] Sk, [27 5-12] AZIA
o] #lold HFAlste] s EEE gojy £
2 @2 HxAQl Aot} A 93 8 AuE
ILSY VORY} -2 NAVAIDE Ag3ichd sl 3
o] A HAAE A-eljof giet, HlojHet I H|
8 7}of| A= final approach 2ol A 327149
2 AL A=V PAR A2 YA5l= NAVAID
o] A7IHe] AAE ] ok, ol=ek koA
Alofl= glold ZHAIZE o] Foj AL, HAlE 7]4fe]
VFR 71/ 2 #12(1,000 and 3)w|¥ke] AL, ofxt
= 2TAE 8ol 9l FlojE 24S 8 & Ao

oh A% W2 AR A 20| AT Fues

H i

o] AL

el Z Zolch, HloF oW o 42 Aldto] Floy]
29l Q78 AT 4 glch ool e Fud A
olct,



A 71|

0@

\

5.6.7 80| ZA| EZ2(Surveillance Approach) 3} ‘ASR’ o]g} gt} FH Ao FAAE Fadolvt

A SFEI] ke AR 4 e AL
3% Aol (airport surveillance radar ©] Z = Aotk FH 2710 2FAR= FATA

0 NC-3, 15 JUN 2000
Amdt 1A DD1ET AMES l W)
GPS RWY 31 AL-5307 (FAA M S s
DES MOIMES APP COM
123.9 252 9
CLMC DEL
12600
UNICOM 122.8 [CTAF)
ASOS 132.025
A 1470
A 1529
1406 A 1154
1141 2 :i:lw
g
& —
1610 AP}
1860, el
12830 Ajag [FAF)
N
1o
t;mwd'
DUHET e;"*
%%’r
A 2988 n.,_,,
;/ [LAF)
0 HUNYO
il

MISSED APPROACH
MSS DUHET
Sone Aot e ey osewe s L
and hold. 22
132%
3000
B[ ==312°
\u«:m =5
BHM - — = — & H

CATEGORY A 1 B [
5-31 1380-1 450 (500-1) ‘Lg?’?}g,ﬁ}

1460-1 1480-1 1480-1%
CIRCUNG | 505 (600-1) | 525 (600-1) | 525 (600-1%4)

ARM APPROACH MODE PRIOR TO LAF.

v =
A Na 5
MIRL Rarys 1-19 and 13-31 0
GPS RWY 31 A2°00'N-93°37"W AMES, IOWA

AMES MUNI (AMW)

[22! 5-10] Ames, lowa (AMW) GPS Rwy 31 approach
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e

I/ AT " A9 Z|Alof Tste] BEES o] (minimum descent altitude ,°|3} ‘MDA’ 2}l 3t
ot Zsh A BAAE AAE FAY FA sk e the SHSIAN, 2FAPE &57] categorys &

Amel 114 00167 82 EC-3, 15 JUN 2000
cwmmlsu-umuﬁﬂwvmsvw OF ILLINOIS-WILLARD (CMI)
".S RWY 32'. AL-709 CHAMPAIGN-URBANA, ILLINCIS
ATIS
124.85
CHAMPAIGN APP COM *
121.35 291.0
CHAMPAIGN TOWER™
120.4 (CTAF) (3 229.4
‘\;:""% GNP cgl.ﬂnclzﬂlé?_
V. A % 128.75
2 LOCALIZER 109.1 ASR
g 1-Cmi Ehaz=- OCTOE UNICOM 122.95
B
1707 o 1146
& i Pt 1999
/o : Agoet T3 A
K MM
CHAMPAIGN
110.0 Chi == ==
g T asot
™ 2600 10 LOM
130° {8) 2600 MoPT 10
30001 C LOM
LOMIAF PO s s IO
- 4 s oAl .
407 CM o=t ™
091 %,
[ )
o IAF
L - =i NlEW!?H
0 WM
m.ssrf'go APPROACH LA i | eev7s4 |
Climb 1o 1 . then climbi Emain
laft turn o 2700 vie CMY K i TR ﬂl‘;ll: :::: :}:g:&
R.297 to LODGE Int and hold. 7 gt MIRL Ruy 18-38
il e
B3 43140 2600
‘\R | MM " :_'_‘J 4 T
. s300°
ok, L 260¢ Sene
10.5] T ———
CATEGORY A [ | [= | D
SIS 320 Q49/24 200 (300-4)
S-LOC 37U 1100/24 351 (400-%) ;5'10{“#2: cn ]
11601 12201 1220-1% 1320-2 y e
CRONG 406 (S00-1) 444 (S00-1) 446 (S500-Ms) | 566 (600-2) A 316% 5.5 MM ,--—\
O gapt from FAF ﬁ
FAF 10 MAF 55 tam
Knots | 40 | #0 [120][150] 180
Min:Sec|5:30 [ 3:40]2:45][2:12]1:50
A/ 40°02'M - BB=17'W CHAMPAIGH-URBANA, ILLINCIS
I.Al;ft’iﬁams:( 32L CHAMPAIGN-URBANA/UNIVERSITY OF ILLINOIS-WILLARD (CMI)

[322! 5-11] Champaign, IL(CMI) ILS Rwy32L approach
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A7 |8y

FORTHUACHUCA/SIERRAVISTA, AZ amdt. 204, NOV 14, 1999

SIERRAVISTAMUNI-LIBBY AAF
RADAR 1 - 134 .45 327.15

DHI HATI DH/
RWY GSITCH/RPI  CAT MDA-VIS HAA CEIL-VIS CAT MDA-VIS
PAR 8 ABCDE 4916-% 200 (200-%4)
25 ABCDE 4826-% 200 (200-%)
ASR 26 ABCDE 49001 274 (200-1)
CIRCLING A 51001 384 (400-1) B 5180.1
c 5180-1% 484 (500-1%) DE 5280.2
ASR 8 AB 64401 724 (8001) c 54402
D 5440.2% T24 (BOO-2%) E  5440.2%
CIRCLING AB 54401 T24 (BOO-1) c  b440:2
D 8440.2v. T24 (800-2%) E  5440.2%

PARIMSR opr 1500-2300 Monday-Fnday, except for holidays.
No NOTAM maintenance paried 1500-1800 on tne first Thursday of the month,
Circling not authonzed south of ruways 8 and 20.

v
ANA

HATI
HAA

484
564
724
724
724
724

ELEV4Ti6

CEIL-VIS

(500-1)
(600-2)
(800-2)
(800-2%}
(800-2)
(800-2%)

[212] 5-12] Radar instrument approach minimums for Ft. Huachuca, AZ (FHU)

HELT QSR g T A8 T MDA JRE Al 2 Foli Hel $R upiA By
FEA gk Aotk HF W2 A BAME B =4 ehon] An) 10| AA Aol
FERA Pz YR AT ol wwel o Iy Hw9] SR} A

T fEl AFEA AT MDAZAY 3k A% eleb)E SRR 254 B

A71E FEE Aot} F7td o= Auf T A4 A Fode) Ak A%
(Missed Approach Point, ©]3} ‘MAP' o]z} gt} 9] g oA Qx| oty EHGS of 3
ARet FFE, Fo = oA MAPEREY] 3} AT Aoltt, Fojy ¢

7] A E 72 A (np)HE 2 EHEES Aol 1 AEA o7 ZAC}
231, ZEAF QF Ao TAAR= SEE Azl 7
8} Ztwo| 723t MDAZFR| 9] 7t A S=39 1

=S HT ot 2FAk= HE MAPZHA| &
=2 Aotk MAP J5olde +57F $25H,
o] AFANNE XFA EFE B 3¢S BA

ox
=)
i)

o
of
-
g

SW-1

RADAR INSTRUMENT APPROACH MINIMUMS

T:l

w7k AR

R ELES AEEEL)
sz e/ uE,

rES

22 BT $E71

TEE

e oy A = Al

5.6.8 #lo|] H XZ(Precision Approach)

4 & o]tf(Precision Approach Radar,

AR’ o} geh7} A|Eo] LA B/

A Z3AT}. PAR

ASHUIN BT U2 QAN AARE BVL AN AL, A D Sl A7
W, B RN A7 HEBS SIS £aE A S WKk 387]o] PAR 9
& W A A B8 AT Sl A & Aol ol Akl ARl ol 5 2

5-25
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I

YA PAR A *l 2FA I AE 715 S99t
o) izt At f=rb AlsEd Y HLS
FE717F A Hlolr o] = i—. t”H el S1A18h Sk

Het o] AL BE gHAF ol o —JOH TS
A, HERpEole] F Akl oJa) 125t A1 -2
2 g2 Mz APonHE u 8UP°‘°1W—|—E1

AZE L 258 g5 ARFAAL gFg7]2 A
7} o]FofA 5= QR ZFAL|A 71 WL A
st &5ZHglidepath) X1¢) Ao 2FAM A=

SAEA /A A A5l it BRek g,
g ol AL AAo] SAE)A Let= &
17} o] 7old Aojek, 1e)3, the 15~30% o]
§:]—.T'_7l—oﬂ Zelar Aolgk= Axt 75k A& A7)
Rolt}, 7ahe Aol AHEE Theel

arl

o [¢)

A4 olg3te] 27) 43Hae A83H o ey
[ .

(1) 3= &57 VSI= A& % X 10/2
(2) 2.5 = &¥7F VSI= fix]& = X 10/2— 100

A=, F FL K £=7F 120KTSo]aL 78t
2427} 39l ¢ VSI=120X10/2=600FPMO]t},

A4 1% /ZAA] E0](Decision altitude/Decision
height, ©]3} DA/DH’ o]z} gtehol| et AH =
2FAE 8 Aotk Aled Aot HF AL 5
o TAA= ‘slightly/well above glidepath'ut *
slightly/well below glidepath’'@?} 2+ 1% AH
2} ‘slightly/well right of course W} ‘slightly/well

-~

o

f s

-

a2 7=

=

left of course’?} % JEE A5
Zole},

2FAE ol AEE EUE 7] et WekeE
BestA g skal FAIStefof Sttt HA|AR= A

AT 71 917 A 9

m[m ol
Z I
i

>
oL
o
T
K
H
N
N
o

=
yrm e w9 gk A A0 3

et

<oy AR F=E vPsies 2, :
Z2ZANAE DA/DHZIA] 714 w919k dkof of
o =t 741* Ol—roixl“:l, &7 l 7t EER

—t—d%z

s A%e ﬂolu} EﬂOIEﬂ Sk A 5

FAdEH,

5.6.9 No—Gyro Approach Under Radar Control

F5719 WE AANA7] Ee ko] a1 WA
U o2 olf= sl o A=Al oy =7 2
BA|, ATCE= 2FAF 279 28l no—gyro vector
U A2 dFE A Aofrh ol Ho] #
HE7] Aol ARz L Fell(surveillance or
precision approach and runway number)2} A1
S ol sl FH Zlolth, He *@h #E A
< AhEEe A9)E Alelshl #ee A9= g
o}, A= A13] A2HE F2 Al7](when to start
and stop turns), FHE 1= ARE EHsL H
o= Yuste o 283 = JHE AT A

ol



5.6.10 HIS 7| X|H2=22| A|Zt H2
(Timed Approaches From a Holding Fix)

w2 gyrlEe] A A7HE ZitEa S
o A5 7] 7\]@ 2HEH A7 A (Timed
approaches)o] 3=t TAAZF E¥E3] “timed

approaches are in progress = A2 oA &

tlete Hd AYE 98] FAFE wub= AZHH
9 o)y, outer markert}, outer markerthAl
off AHgEl= A5 Wb ARHEE Fd)E AH
skt A A AR = AL e ofmRt
t}. FAFQ} outer marker, =
Alof| ARgE= gt F39F 7ho] ARt ARt 24
Al 35719 H)S fAgh 35 71k A=
1t E2E flste] WAL AlE B7] iAol 2

outer marker Tf

e
1B
N

T AL 4229 oy =& A= Tk
BE 23 33eR] dds fd As g7

A7E Hups Akl ) Aol Frurech A
Ae WLk Azte] ojs) Baue 2%

A A7 HAE W 5 QS

_J_. 7]

;

Ap=

25 sjof et thak 22 Aol ARt

=3
%

X

&

(2) ZFAIAl BAE T wAlsH = ZAI7F Q&
j7hA], 2EA} Center H= A WAIARR}
o] A FA wAlo] FAIE AL Qle uf

(3) 270 ool A M AxprF AAEe] gl
A (3i) 7 2 (course reversal) o] Q%
o=

A7 |8y
A ——

(4) 1749 Aaf T Aol AA =0} Gl= 7
T, 9 21& SEstolofF gtk
1) 9(¥#)7 Z(course reversal) X¢Jo] I35}
Sl
2) B A3 AF(ceiling)o] 7HY =2 Al
9] < HAA] oY

5.6.11 3 &F2 T2

oo =T

(Approaches to Parallel Runways)

5.6.11.1 33 32 ILS/MLS H(ILS/ MLS
Approaches to Parallel Runways)

ATC A= 27 = 3719 He) S22 11LS
A7IAE +9L 383ttt HeY =& ILS/MLS

A2 37 FEIE Uz B (2E4) ILS/
MLS A4l B (=EA) ILS/MLS ;18
AL FA 24 W (5E4]) ILS/MLS A,

B g AT A BRe 219 R
AX 7HA ) ATC A3, 283
Zh aejal A Sl 2

33} ATC Radar
Oh:]. 17]-] O]APQ
3 Localizer ZA7} Q)= F8}o)| A= 371A] offset
3 4~ Qlt}, Offset Loca—lizer+ Category I 7}
a1 A4 A= 50t SRR B R
ZEA AT QA atRit
E reviews A&7 vl Yk =

= ZxEofof Bt (e O]Eﬂr il

. Lo—calizer 115>, 93} Localizer/H$] &

Glide Slope Intercept Altitude, A4l 115k, %
B A, 5 AR/ EAL 293 AR R
A /FH = $IA.

ZEAHE AME £ 5A] ILS/MLS M2 29

o i ofN

%
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I

Simultaneous parallel approaches

- Rumway centerlines space 2,500
- Staggered approaches
- Final monitor controller NOT required

or greater

- Runway centerlines spaced 2,500 foet or greater
- Radar monitoring required
- Staggered approaches

- Runway centerlines spaced 4,300
feat or greater (duals and trips
« Final monitor controllers required

PREM appmal:his

(simultaneous close parallel)

- Runway centerlines spaced less than
4,300 feat (Duals)

- Runways centerline spaced greater
than 4,300 feet (Triples)

- FMC

fo

£
]
=
L=}
8
&
7
c
-
-1
k=3
=

No transgression zone

: _\.
iy

[212! 5-13] Parallel(dependent) ILS approach

S Zlo|t}, o] AR ATISE FaljA Ala-E).
&4 %61454 A 24 B ILS/ MLS Heg &
T G319 e 2 2EAA
RE ATO <HS olasleln Bt S, 2
£ AAIEE ATCE Al7tell BHA] S=ef=|ofof
T e, AFs 2FoR S ILS/MLS HE2 2
T AA WAL A FHasks] e HE
Q& 3}, No Transgression
wolof Sit}, WA 4

3t TrackingS
Zone(NTZ)& HE3}A|

3o A= ATC= Minimum Vectoring AltitudeX
o f W@ MRS AR o Aol 2FAL
+ keF BRY] e o AH7E a0 dokd
Z} ATCol defof ghrh, 23542l FA wAS

& ILS/MLS < £9= k= &2k & FAI3oF

o o N

)
e
of
ol
rir
P
i)
i
i)
fo
et
-
rN
o]-)-
rlo
=)
o
(o]
o
o N



(0]
o
ot

o @ SEF Y AN v &9
= IEFSE 7R v o] o dElE EEel Lol

U oA 1 3171 Q1814 wiafobut Ghef, 2 A 1

59 RASAIZL MR O 25t ol
VT 2] 22 A3l TS Laek ek

Microphone Al il Qlo, EA] Haju}l EA]

4 WY ILS/MLS AL She B HE 24 %

Alrtell 93 ATC o] wajo] B717) Brk. 35
FE A A2EO AL BY F2 292 9

27149 Qb 842 AT

5.6.11.2 B3 ILS/MLS HZ(¢]&4)(Parallel
ILS/MLS Approaches, Dependent)
rlgz‘sﬂ ;}(j:L.Q_ rrﬂz‘sﬂ E-ZEQ] %A]/ﬂjﬂr %_M/l\j_ 71'_]-9,]

[e]

FAo] 24xgt 2,500HER fejE SF25 77
FabollA F3Y ILS, MLS A% & 4 Q=2 3}
L U%e) ATC Ajole), 1 ARl F3 74 &
2 ILS, #lolH, 5”7] ATC A} 9 2143t &
A 9 Solet, W BRIE0] $A AAE
H4)7 o2 A2 HoY 2 719 A ATt 3
21 A, dole] 74 i zele] a7 27lo] gk
= A, 18131 49] Localizer Course Aol 9+ &+
5719 A= E}Eﬂl e FHE e Aot I

7l B2 A Abol9] 1H4 0] 2,500 E o}/,

1.3009= el o 1.5okLo] el 7 &
£ o, R/W 2o 25E 100 Afojof| Q= &
F2 A APl 9] 71740 4,3009 E 234~9,000
HE ofstd uf 2ntd o glojy 7HA & Als
=t} 59 Locali—zer Course Ao ¢l+= ak27]9}

= F4 2.5urd Y] glojy 714 R E Wt ¥
Y 2E AL A=E(Course) 2 A13] #9l g7 AF

A7 |8y

A ——

DIAGONAL
SEPARATION

g
Ty,
r
et #
-
v s
[ a2
=

Staggered Parallel Approaches
Runway centerlines spaced between 2500 and 90007

*less than 2500 when specifically authorized

[212! 5-14] Staggered ILS Approaches

(¢

Jol= HA 1,0000EQ] 427 B ki 2|4 3u}
olo] glo|g] 7tz HalE 3 2}, Ha) ALo] A3
Y o) AL ko] FF FRI} AE B 9
the 2Ag 23 SR g 3712 A"
TAAE dlole} 744 Ze8]9] s A4 = &
FolAl gloltuAlrs HAF BAAY] FukeE
AR A2 02 AAS 4= ek,

5.6.11.3 5A B3 ILS/MLS FZ(E5E3)
(Simultaneous Parallel ILS/ MLS
Approaches, Independent)

A A= F3) a2 0] ZobMa) ZobA 719

}zﬂ‘o] 4 300J4E011A1 9 OOOAEE wod g5

lﬂ
N
il

A% Localizer Course
25E Hlojdo] BaE ng7|o ¥ES East
= 2F AAl TAAL] oA A=, A A
+=(Staggered) Radar #-2] HAx= AMER] &

5-29



5-30-

IFR A|7|H|&4

e

<t A AAe T 4 84 ILS/MLS, ¥
olf, §AI7], ATC Zx 9 8+ 5= A 4]
solth. sA Y ILS/MLS H= 3l83st= A
=2 A2} =3 (Ap—proach Procedure Chart)oll=
‘Simultaneous Approach Authorized Runways

14L and 4R (ZF2 14L 9 14RE A AL

o
A7) ZA] A TAAHApproach Control)

S
-
o Emsfolof s, E FA LS AN %L
=

o
]

PR = SEstofof gt lold Al ¢
H|g7)7F HE AT FARRE gojub] o

A% 35 317 SIalA 2420) $A) Y ILS/

&
717v 3% B8 FA ool Hs AU AH
St A9 A Aol EFFETHBY 2F H

2 Aol o] FAE ol AR & 2,0008] E9] A]
& ot Adlel= &
oF 3}37]+= 3utY 9] Radar £, T 4 1,000

SE0] 44 HelS we Aol P 30
Z

oAt Ztx & HZE AL FIARE In—tercept H
Al Vector EAl= %= Zloltt, =3 2F A ¥
Arte BAE FabeE ARESte TAE BAA

rd
=
[
Hu
N
>,
i)
fuf
[e]
o I
Y
filo
N
>

HHE 2% A

A2 Aot} E3h, 2F AT WA olET
5710l ‘=8 EX Breakout’ HH-& wrafs 4 9l
o}, Breakout H® oAl= v At @ YOU
HAVE CROSSED THE FINAL APPROACH
COURSE., TURN(LET /RIGHT) IMMEDIATELY
AND RETUM TO THE LOCALIZER/AZIMUTH
COUR-SE,” OR “TURN(LEFT/RIGHT) AND
RE-TURN TO THE LOCALIZER/AZIMUTH
COURSE.”

gkef Hlojid v|gy77F 1 22 gl &
A AU NTZE JWshs Aol s

B ms 240 9k 337

i
o
gl'.

2o
U

o r
=
o
poy
o
=
)
__>,ig‘

o

KU

oR
o rlr
2

~

rir

o

1=}
3

do it ofN

-

7} 2t} @ “TURN(LEFT/RIGHT) IMMEDI-
ATELY HEADING(DEGREES), CLIMB AND
MAINTAIN(ALTITUDE),”

golt A= A4 227F AlsEAY, 571
7RSS Be SRS gl Hugs o, &
& ThresholdZ245-¥ 10t o]ald wj(&F2 F
A Afol€] ZEA o] 4,300 E o] 4 ), 253
= F4HEY, 2F 4A BAAE Radar A7 F

22 o 2FARIA &2 Ao,

2 i

lo

5.6.11.4 A &8 ¥ ILS/MLS FZ(5834)
(Simultaneous Close Parallel ILS/
MLS Approach, Independent)

A AAl= 7 e 2 H40] 4,3009 E ©]
stolil ZF AAl VAP e, §A] ILS/MLS
g sgdit BaE Y3 2R Hels o)
SfalA] 2% A WARKE 2419 Radareh B4

o] =2 ATC Radar ¥A] A2 2 FAE Precision



Independent approaches to runway
centerlines spaced 4,300 feet or more
—radar monitoring required. 3.2000 |2

Radar monitoring provided to ensure
separation during simultaneous
approaches. A breakout will be
directed if an aircraft enters the NTZ,

A7 |8y

A ———

Intercept glideslope at 3,200 feet

Radar monitoring provided to ensure
separation during simultaneous
approaches. A breakout will be
directed if an aircraft enters the NTZ.

[l 5-15] Simultaneous Parallel ILS Approaches

Runway Monitor(PRM) System< 7}A|al §lojof
Tt ek, PRM A= dloje RS A9
2 HABI}, A0 & Tracking sk AXZES
of= AlZta} A7t o = HA|Abol| A 74 arg Hk o}

ot o57] A, 917, 1027 FAHE QA& AlE
3] <=}, PRM System= A <4 B3 Aol 9l
oAl F7HAQ 4 ARtelth, Aokt o] Al2H]
& A B3 ILS/ MLS Foll tefii= B Akt

olth, TA] & Y ILS/MLS AL A 4
Al
2]

o

P
&7
AN E

L =

1
-

3o F 7HA] W S ek o QlAlE gh
oF 4 By o] 71E9 ILS/ MLS el A%
o, Ax} 30+ ‘Close Par—allel Approaches

Authorized with Runways (number) L/R'9}

21l AsE HL Fol= ‘Close Parallel’o|gfal £
oholl, ot 2ol g Al dAE & Aol !
‘Close Parallel ILS/MLS RWY (NUMBER)’

2FAE Y A7 oY AE B Al
F= A 24 B AES HohA] Yethd SA
< TAAFol| A Lok gt

A 4 B ILS/MLS A2 ofv] AedH =
& wE $ESeA Felsty] §18ke] Precision
Runway Monitor System= AF3H= Z|E 744
S o= gt AApel A WS 5.6.11.1

o A&ttt Bzl 8X]EE=x] &elsty] €5t
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e

of, 181 FA 24 B3 ILS/MLS FLL 3t=
53 dufet *J < 57| et 2FAR= HE
g A Fstofof gtk X4
, B 1,0009EQ] 427 B

27t 248 B 2T AL ZARE A3ske 58 A
= Zlolt}y, Asll 29l 4% Radar A= &5

=
A2 E2 dolAl 1/2ntdo] AlFHe, 2FE 44
AR dlole ZAZE B o 2FARIAl LA
%k Zoltt,
5.6.11.5 A 98 A71AZ(Simultaneous
Converging Instrument Approaches)
T2 FAl| FHES AVHIE Al
£ 15°~100° Aol 2445 2= EF2s
=15 5j7slo] gck,
d A7 AL 2
Fof Sguo] ek Ash W A
we|sjofof spuf, u) Y2 A
10| FEEA| s djof qith
& dlold a4, HIERLA XF
2 JYUILS/MLS) A A, 12
At thE A w3} SRR E—a
L3fjoput it wa) &
00'¢} 20} ol Straight—in
A 22 sfoF itk A 8 A2 Y
AR 22 ailoluy ATIS 59 7Fsdt e
2 37150 B4 Y HT UL Lok 3,
Z7b o doldpAlte e Adlo] TAIgo|
917 e Aele] B B A @A

592 Bgsfolof gt

o =

ATC7]—
| % 9k &

N

Mo >

N
FHIOH%
XN
S

=
0w

N
(¢}

_);1_1’
B
o i
ml

H
i)
o rid

N

fu
i
N

g RO b
-+
>

o
4N o
KU
N
|=J

5.6.11.6 Alo]& A8l ZZH(Side—Step Maneuver)
g2 0] 7H4 o] 12009 E ofsf]l 271<] HaY &
F&2 F sho] ‘Straight—in’ H& g th, ¢

A dF20f ‘Straight—in’ 25 3= HAY H
< AxE ATCE 37Fe =& it} ‘Ato|& AR)
=

A
;g}% ?}__l_l- 7\&/\}__ /H;QE] 7:]]7];(41__ O]‘_L_ 1& 1;}
o, A By FFzo| AFs7| 9T Ve W
Al "k, 17k dlAl= o3 ZT}, @ “CLEARED
FOR ILS RUNWAY 7 LEFT APPROACH,
SIDE—STEP TO RUNWAY 7 RIGHT."(#= &=

-

-

= 79 ILS -2 57k, &5 &= 79 25
= sj71eitt)

E2TAE BFE e B2 S AES
3, b g e Kol AR 238 ANje)
ofof gttt Q1Y BFr 9 25 A= F 5=
o HAA R} S}, et 4AE HE A HA
2] (Circling Minimums) X2 th= H% g}

5.6.11.7 A1ZF HZ(Visual Approach)

Visual Approach+ IFR H|3] A& Atof| A 4230
AL, 2FAPIA Al o R B 55 SlujeiA ¥
Fo AYstes 37kt =
W A7 Alofell =L qlofof g, o] 2 A
713l eJeliAl Q17hE A BA e, gt

71AFE- Ceiling®] 1,000 E o]Afo] Il A
o] 301 ojgololof Bk, ATCE 234 ofelol
918w, olefet 50 Hee 87K Aol

=& AA 7173 AElelAl TFR steflA o=
e = IFR datolnh, 714 Hil %7} @l
glo| 2] £-(Operating to an Airport without
Weather Reporting Service) ATC+= B2 33}9]

ZAM= 2 B A

Il
[¢}



N

S BE ol 2FAMA 4E Ao}, ATCE &
o] 317} 1,000T E o]Afo]al A|A o] 3utd o]
oleh= et ghilo] Q& wf Azt A(Visual
Ap—proach)& Al&EtE oE 3717t E oE
I3 w2}, T= Converging &F =9 IFR F=

VFR 72 ok gl BAlE 9871 3
S

¢

o
o
N

N
N
i

=
0
B
52
¢
o
)
ol

of
O3~
of4
N,
il
>,

[}
©
3

w
(@]
(@]
B
m
o
=
1o )
Mo
of2
=
-
&£

£ F o =% Belly—up AEol|A] 43| 5 Side—by
Side 7]%E°] H= A& wiAlsH] figteltt, A &
371 HF AY =2 219 A4 3077 ol &2
g gt ol &P sAlol SR ET, HY &
F27} 4,3009 E o] Fe] 7HAo| ALY, 22 wat/
At GF2E ARER QoA WA e T
710 o2 7= bE EFEE AL 9)
g]_ O

S o)
=2

flo o o

Wopst o
>
s
o)
.
S
i
oz
~
1o
N
i)
s
o
g T
jus)
o2
fo

A7 |8y

A ——

W AT 488 0 AP 2FANA gk, A
2 H2e AZIER B} ohl] W] Ash A
2 7710 gick, A BN BlAske 33717}
o ol §2 BAS I WAzt G v, 1 2FAL
wAGORRY 2e/uY WA AFL BB
WA Hef HEARGN 2B FEORRY
HlofL} glofof k1, 715 3 We| AFstolof &
o WY ART 4 grkd 23 TEoER

HofLt glofof S, A4 ]38 Qe w7 915t

Hr, A1ZF A(Visual Approach) ZFAH A

£ A7 st s Al&sHA otk Al A
= YA 2 1 SA] ATCOl L= A 2FAL]

Qlolt}, A7k g =S sl s7ls IFR 9

P}
y
g W HolA, TFR M]3 AE HAashs AL

5.6.11.8 ZHE A ZL(Contact Approach)

IFR B|3) A|go] oJAs}o] HIFS Sh= 2FA=
ATC®] Contact Approache] tjgt 3|71 243t
T e, @ 23 e g AL E
v Alo] 24 1mpdE E oo} s, ofH 7|4}
Aol A 2Rz Z3Fo g HAs| AL vt L

hofof sttt A vt 22 20Y o 2

=]
A o] AL A2 4 gtk (9:REQUEST
CONTACT APPROACH)
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e

(ol : CLEARED CONTACT APPROACH(Z
2A)]), AT OR BELOW(ZLE) (AZ) IF NOT
POSSIBLE(cf|H] A2}) AND ADVISE,)

L 281 4 O 929 92 B, T
AVNHE A2 B 55 APIHT AR oY)

L ohale] sH Aotk o] A IFR I ol7t
q

g Am, Agsel L9ET Ak AV B3
7t gl %6;2 MRS SIto] 2FAE B8
©% owg A ohit), BF oW 3 AT B

5.6.11,9 ZtESLE A|AH| Y Ha}
(Charted Visual Flight Procedures)
ZHESPE AJAH]Y A2} (Charted Visual Flight
Procedures, ©]3} ‘CVFP'gtal gth)= #Agho] 3l

= 3FNA &4 ZAY g A, T =

7F A= o] Qidt,

ol 1Y oA HIE=o] ZEA}L7} Roaring Fork
Visual RWY 155 H|8& uj, VORs, NDBs, DME
A Ao Ak 7}, ub2o] Colorado's Sardy
Field®] Aspen® & oMYst= 7|52 it} ZEA}
= gAE AjZH4 HE ul3(Visual Land mark)
*QFo = Zelsfof s, 74

& ATC7} CVFP 8715 "Htatr] Aol 14 2]
A | o]ifo] Eojof 3ttt ATC= 2H& | 539
HyE 317} MVA/MIA A 500T E o]AF AlA
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o
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152 Al

v, 71E B AT AR FAY 71 HAA

ot (39 5-11] ArIES X}E—J A3 A
A A= A3 Y Qrof|A 24t 3007 E Q] Holis
3ulE BASItE A3 HX(circling approach) %
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AL-588F [FAA)
ROARING FORK VISUAL RWY 15 ASPENPIIN COUNTY/SaroY relo fASE)
123.8 288.3 .

118.85 [CTAF) 288.3
GND CON

121.9

NG

123.75 AlD infor: is | - "
UNICOM 12295 12500 e 'ﬂ-ﬂ#wn—h—w‘mﬁﬂ t&lﬁ'hnﬂrL&-\-o uu’n

P
gy
T Lo
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o Z
& o
8 2
o
8
o E
PARYISESN oy YE RADAR REQUIRED
1 AR Woother Minimums:
. / m 6000 oot csiling ond 10 mile
cmzrhmmscus;-‘ | S 4 wisibility.
G . 4
ROARING FORK VISUAL RWY 15
vamnr' md'l dm 15 cl ill be
opproaches fo are in progress, clearances will be given
_utilizing in port the following phraseclogy:
:Eﬂﬁ]dw'd a ROARING FORK VISUAL Approach to Runway 15."

Orig 07354 ORK VISUAL RWY 15 ASPEN-PITKIN COUNTY/SARDY FIELD (ASE)
IFITN- 106752 W

COLORADO

[22! 5-16] Charted visual flight procedures(CVFP)
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o] 2FA= 2SS EFrE ASHor HHA &
== SR FF AskE AR fiRol 7] A=
A3 HE 71 AR A= olske Weeba= oF |
ok A3 A 71 AR e 7R e F
A ks A alsfol gttt wheF 17} 5183k
CHH A o] Z7P7RE =S frAlsfof gitt, o] F
A ezH A5 BTt A o] Hof obd
s 7 B 4 98 Rolnk

(%) 5-18ke A3l B A AL 4 9

£ Ho] F31 9t} Pattern ‘A'E HE %
of BEE APMTe 4} 90 HlHtol,
AL EFRE “éfﬂl utepsto] base legs A
= Ao Hg= 4 Qlth Pattern ‘A'S 4
Aok A BR2E BE Aol T
2ol Mslzt 4 9o,

Pattern ‘C+ % A vl WFog z2k50]
aiE]ojof 81al, downwind leg® A3|E 4= <)
© A7l BFEE Hoks Ffol A8 o ik

g

Downwind leg2 A3|g o= Q= A|7|E A|LbA|

01

o
rlJr

F2E HoE Z$ol= pattern D'E A&
Ak, oAugt A3 ezt o] FAREA] AAH A
3] 79 ofef| Al 7]5F0] o]Fo| Aok gt A3 A
< ZHe|are|e] S HsliAlE 2k TPPY section

A (Terms and Landing Minima Data’)& %3

| B | ¢ |
I <D W N
A= I 1

P

CIrainy roach nrea

r_.

[’ \

Defining size of areas, radii (r) vary

with the approach category

[l 5-17] Circling approach area radius

[22! 5-18] Circling approaches



2}, Sound judgment, Z=FALY] 5} F57]9
e 2 AdelA A3 FeE AAske f4E
olm], Z2FA= thxat T2 ARIES LEdtofof
g Zolet,
5.6.13 IAP Minimums

2 o 22 23o] HA g A9

() AR 7150 F5HR A5 BFE0 A
S22 74518 T 4 9 Aol ol 92 )

(2) 7Vl Sam gl A WAe] 25 A
247 ol

(3) AET BREO| AZH FRERA, H2T
ke 39 @ 7S B3 AT 4 Ylofob
s},

1) Approach light system

2) Threshold

3) Threshold markings

4) Threshold lights

5) Runway end identifier lights (REIL)

6) Visual approach slope indicator (VASI)

7) Touchdown zone or touchdown zone
markings

8) Touchdown zone lights

9) Runway or runway markings

10) Runway lights
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Al F2 A AAE 2 Ay 348
g0} L, FF717F Aole2RE A g2

2] AR Bk, e A2 A=l 2
2 Uk ek, Aa) 4T 2FA

7P BRE g% ofelell A ol FefA)7] mzell, A

A2 71o] AA7L ATLE T A= oo} e, M)
A8 AN R P14 S 45 A
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H3Fe] MAP7IA] 1]3
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N
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)
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() %2717 MDA 3% of3fe] 92 ujL} MAP
of =ata)4 253 7K DA/DH Ei
MDA u]ghe] EoA] L3t 4 Gl 200]
o] 017 4] eokS: )

() MDA ol4e] IER 48 A2 2% 5 3%
of Al4do] Hol7] 93
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IFR A|7|H|&4

I

A g2 AR FAFY $1X\9h BA7E e,
FAFZ} WA otel) QA] 9& A9, A A A
A 2 ANBREE MAPZIAS] AE AT
Ao}, 1AP] HaAF o] Thoket dix| Eatol

A AERRE A A7) £ A7 et
SLet] ZEAHE S5 vl A2S Tl & 2
oft}, o] AIZke HE3 1A AT e AL

A L AT uf Fg3trt, A Lol wgh
A|A= ASR E= PAR A Al & A A2 A
of ot Aoltt,

5.8 £&(Landing)

W3 ol ofste] ula Aol SaE: gt
IAPS] A1 FAA v]ghel A9o] £EAH 45
b oF | ATCE AR Esd] W3t 244

25 ABE Aoleh. ol

prevailing visibility, runway visual

R
30

A A RS
e FHoll=
value(RVV), runway visual range (RVR)7} 94|
T 2FAE A AES AF A dfs] B]E
A7 (flight visibility) ¥ Tefa}e] B]g A]Ho] 2|
A ] ol Sl Hddste] 2Ea s,

ulRkd polle Ratd Algell wAglo] A A

& slolof g}, IAP A=0] A% HAAE 432
EER e IR DN E R AR

o2 2% u(full operation of all components
and visual aids)& 7|F2o=2 3 Zo|Bn2  AH|
U Az nzgel BAHel e Aol o &
2 HAAAE Hgsjor ). ol So| ALSF-1 A

oF Aol 2FEA o= ATl ILS HE=

rd

At A HAA = 1/401d F7E]ofof gt} ILS
glide—slope©] 25314 &S w]o] A 2= A7]
A A localizer HAA| = A= of Qlrt,
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fq®% FR H|3H O]3H
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6.1 IFR H|gH o|3H
(Conducting an IFR Flight)

A2 Yo oldsie o mee #7]
2]3}o] Detroit Metropolitan &% (DTW)o) A
University of Illinois —Willard Airport located
near Champaign, IL(CMI)7}x]2] dxb&Ql A7)
vl o= A|A[stt, vledol| AMEE= FE7
= Cessna 18224 3&H 5= N1230A°]1L dual
navigation®} communication radios, DME,
ADF, EHAZY, [FR 2 +F8o=2 27id
GPS 7gH]7F "R o] Sl

6.1.1 |8 F A Zl(Preflight)

AZlE vy AF o= HARE uiE) A A 2l
ofsl] A 2}, v A 7 7)ol o] 52
£ 7]&0lal B3] FH|E ARt

71 WSl d= HAIE Te R RE $57]E FY
¢t 2 A7ISho] TARl A2l AL Qs dAR
A7) e Sa19F A o Eskar gk B3y
vlof] FRst A9 AEQ} & (en route charts,
approach charts, DP, STAR charts, navigation
logs, POH/AFM5)E wHIRIH AEE &9 333t
w=2b 3, 2P]aL ARt o] Higio] o]Fofz]A]

2)
B BHE A% olv] & Zstolor s, L

i

) Q)

Conducting an IFR Flight

% =2k 33}, DTW ©F CMI 7] 33 7 & (preferred
routing)E #efslr| $fstol A/FDE F=3it), 17
a1, H|gde] THE M H29F DP B STARE HE
Bk, vhuto 2 oAEE Aol Y Au) 3
24 12 9 ol 3 g ol

8 Algtol tigt HE & DTW=ZEE = Palace
Two DPE ©]83lo] HARWL intersection7}] 2]
gYstal V116& ©]-835te Jackson VOR (JXN)o]|
T2kt | V2218 o]83}o] Litchfield VOR (LFD)
of =& & GPSE °l8sto] CMIZ 2|3Y3l= A2
2 vele Al e 7] Aol o
7 ot ZAIZE A o= 4,0009 EE A s
ok o2 HIRA =AY 71 HegE &
7] 95to] 1-800-WX—BRIEFo| Hs}E At} o
2 Feey 22 W =2 3 S-S JEE
LR AL 7| HE Als S 4= 9len b
G NOTAME gelgh 4= qitt,

717 B ol &9 At DTWeF CMI
o] 74bo] HE HA o) 7P7HE AolakT dlists)
o, mah W CMIBHA)S] BER 4/227} T2
T, &2 14RZ 9 localizer back—coursed
o] 753t NOTAME 48 itk & ¢
7L AFE AN W FHIE A& 15t gy
A€l A (navigation log)oll 4 =/4+] 7 =20} s
= A, Fube, 1k 59 283 ARE 7Y

ATk oA F ARl FH A”A = v Fof I

ol
-
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SH

ol

IFR HIH 0

0
&

S Zo] 2 Aolch, thad oble] Yo} wy] of
£H)7} el a7t Wokeh

AZEZ 0|95l u]a7
(standard weather briefing)2 £33 Y F+ &5
O] AR 7)== Aol 1/4 nFU = IFR e Sict,

SURFACE WEATHER OBSERVATIONS

METAR KDTW 111147Z VRBO4KT 1/4SM FG —RN

V1600 06/05 A2944 RMK AO2 SLPI70

METAR KCMI 1111457 27006KT 1/4SM FG OVCOOT

08/07 A2962 RMK AO2 SLP033

2o 2w/0|&% Aok e et A of

o}, 7]&o] Al et &% =
o]a}:_ﬁ_‘]-/\]

ok
1o
(i
l-'O
©
32

5
= S-S 5 o E(terminal
off ZHA =3,

TERMINAL FORECASTS

TAF KDTW 1011467 101212 VRBOAKT 1/4SM FG
OVC001 TEMPO 1316 3/4SM V1800

FM1600 VRBOSKT 2SM BR OVC007 TEMPO 1720
3SM DZ BKNOO9

FM2000 24008KT 3SM BR OVCO015 TEMPO 2202
35M BR OVC025

FM0200 25010KT P6SM OVC025

FMO800 27013KT P6SM BKNO30 PROB40 1012
25M —RN OVCO030

TAF KCMI 1011457 101212 2706KT 1/4SM FG
VV1600 BECMG 1317 3SM BR OVC004

FM1700 2910KT 3SM BR OVC005

FMO400 2710KT 5SM SCTO80 TEMPO 0612 P6SM
SKC

oj it
>

3 9B o]Qof| area forecastol|A = H|FH=
e 71 2AE e ek 39 o=
o 79 9 sukd e 714 AR AlEsha
area forecast= H|B A ZAFO] ZWFAQl 7] A o] &
of 714 ofstol| thsf ufofe 4~ ]l

SYNOPSIS AND VFR CLOUDS/WEATHER

FORECASTS

CHIC FA 111045

SYNOPSIS AND VFR CLDS/WX

SYNOPSIS VALID UNTIL 120500

CLDS/WX VALID UNTIL 112300...0TLK VALID

112300—120500

ND SD NE KS MN IA MO WI LM LS MI LH IL IN KY

SEE ARMET SIERRA FOR IFR CONDS AND MTN

OBSCN,

TS IMPLY SEV OR GTR TURB SEV ICE LLWS

AND IFR CONDS.

NON MSL HGTS DENOTED BY AGL OR CIG.

SYNOPSIS...AREA OF LOW PRESSURE CNTD OVR

AL RMNG GENLY STNRY BRNGNG MSTR AND WD

SPRD IFR TO GRT LKS RGN. ALF...LOW PRES

TROF ACRS CNTR PTN OF THE CHI FA WILL

GDLY MOV EWD DURG PD.. KITE..MO

CIG BKN0O20 TOPS TO FL180. VIS 1—=3SM BR.

SWLY WND. 18Z BRK030. OTLK...MVFR CIG.

WILS LM MI LH IN

CIG OVC001-0OVC006 TOPS TO FL240. VIS

1/4=3/4SM FG. SWLY WND. 16Z CIG OVCO010

VIS 25M BR. OCNL VIS 3—5SM —RN BR OVC009,

OTLK..MVFR CIG VIS IL

NRN 1/2 CIG OVC001 TOPS LYRD TO FL250.

i
oK

=



VIS 1/4-1SM FG BR. WLY WND THRUT THE PD.
16Z CIG OVC006. SCT —SHRN. OTLK...IFR.

SRN 1/2...CIG SCT-BKNO15 TOPS TO FL250.
WLY WND THRUT THE PD. 17Z AGL BRK040.
OTLK..MVFR CIG VIS,

o}Z] SIGMET®} PIREPo| 3t Ate =
o] AIRMET= 53l H|374 =/l IFR 71/ /el
oF W77t QAL B R BE Aol A (k)0
w290l 915 ahetaialtt,

ARMET TURB...MN WI MI LM IN IL IA MO OH

FROM MSP TO TVC TO CLE TO FAM TO BUM

TO MSP

OCNL MOD TURB BLW 080. CONDS CONTG BYD

11Z THRU 17Z.

ARMET ICE...WI MI MN

FROM MBS TO MSN TO INL TO AFW TO MBS

LGT-OCNL MOD RIME ICGIC BTN 040 AND 100,

CONDS CONTG BYD 11Z THRU 18Z.

FRZLVL...SFC—040 NRN MN SLPG 050-100

RMNDR

FA AREA FM NW TO SE.

ARMET IFR..JA MO IL IN'WI LM LS MI LH MN

FROM INL TO AFW TO PIT TO BNA TO ICT TO INL

OCNL CIG BLW 010/VIS BLW 3SM PCPN/BR/FG.

CONDS CONTG BYD 097 THRU 157Z.

RMNDR...NO

WDSPRD IFR EXP.

AT,

NOTAMS]

AQ2Fel-S E3f Champaignd 52
4/227} w4 =] a1, EF2 14RZ 9] localizer back—

A7 |8y

A ——

course ol thet A7t AT HA das UA
skt ERF A3} Bejgoal= ¢lgol] HA sk
© Palace—Two departure®] &3+ NOTAMo]| tf
SA = A E ATk Thofo| Fr 21% SRRt
H climb restrictiong& 4 4= =A|o thsf
golglojopt it} o] ‘Palace—Two Departure
NOTAM(below)-2 NOTAM 3l | ¥-& 2Hls}7|
elixs F WA 33 A Rk 2lsfof 5t
o N k!

o] A B3k By AU ek DTW7} obd USD
of T3t NOTAMO.Z %431 AUHSA = B2},

USD 11/004 DTW PALACE TWO DEPARTURE: PROP

AIRCRAFT DEPARTING RWY 21 WESTBOUND

CROSS

DXO 3.5 DME AT OR ABOVE 2500 MSL. IF

UNABLE TO MAKE THE CLIMB RESTRICTION

ADVISE

DTW TOWER PRIOR TO DEPARTURE.

CMI 12/006 CMI RWY 22R/AL CLSD

CMI 12/008 CMI LOCBAC 14R OTS

o
z &
o

7| v AR ] Yo iAoz FF sk,
A 714 o RAFS 2= Alton Regional Airport
7} A B Aasi,

METAR KALN 111049Z 25010KT 2SM BKNO14

OVC025 03/M03 A2973

TAF KSTL 101045Z 101212 2510KT 2SM BR

OVC020 BECMG 1317 35M BR OVC025

FM1700 2710KT 4SM BR OVC030

FM0400 2714KT 55M OVC050 TEMPO 0612 P6SM

OCV080
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2= 78] 58 AAFsle] navigation logE 9435}
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19 %52 57 Hrpe, wiE 25o] 2 Aol

A HE 10E *Pﬁ-Oﬂ/q o] 22 7u|= A 43}
43tx| SholstgiT) 18ar
2 F AR AR &

4= B8 7hEgt ob] AmtEe A Ask
Surface analysis chart= 7] v

& F11, weather depiction chart~= IFR 7|4 %]
oo LFER 0 2 7|4} ALl 7 SAES RS

obshi B E8-S FU, VFR WO HEe 2

b 9e W £ Awt B doldE 5

AR 77 e Felska, AR

reaa = L
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1
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weather depiction chart”} YERY L Q)= AleS
A &elst ATt

U}O—Joﬂ 7OOovercast0] , Champaign (&3 #])

2 Al 2ukdo] 4000vercastelw, Al 532l

Alton Regional 332 oFgh 7H=et Al 3utdo
2,0000vercast®]t}.

oksl 2o 3 2FAL Byl 4
H[Y 7 2 o] B&of Bt Altelt), a7t g dkA|
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HeEle fle A 2o
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Weather Briefing

LOCATION TERMINAL AERDDROME FORECASTS

DTS AFTEL TAM Tovels wikp 4y,
AT FTEL 104H GE/E wid]D OB
ALA 200VE/ S svalD 1o g

LOCATION WINDS & TEMPERATURES ALDFT FORECASTS

AT ez AT 7 ALT_ g ALT,

=kl w0 20 1B0E20 | IAF@IE

LOCATION | PIREPS/SIGNIFICANT WEATHER/NOTAMS

CMT L1 L0 BAL 25 Ruly 22/ ZLSD

Weight and Balance

WEGHT % ARM = MOMENT
i [ Fez 159958
FhaStNGERS 378 g4 2Pl 8
REAR
PUSSENGERS - - -
B BAEAL= G$20 95 3 @400
BAGBAGE 5 ‘YR | 0
IIaLgR0ss ) 24 B & | gt 2§33/

G TOTAL MOMENT

TOTAL WEIGHT Fz .z

GROSS WEIGHT AND CG WITHIN LIMITS? /7S

[322 6-3] Navigation log

=

Aol AF2 7Iskik, 9% 8 &
AT 5 UES 24F AE, BT, G

5
ATiAE Yol HESHATY,

T, v & 8o

=

6.2 £} (Departure)

AR Als2 A F ATISE FFJste o] AEE
I ARl 7=k @A 718 71 2

2| gol| Ao} FU3t Visibility 3utdell, Ceilinge-
700overcast¥it}, Clearance deliverys S &3}
H|3Y Q17HE wiettt,

“Departure Clearance, Cessna 1230A IFR to

Champaign with information Kilo, ready to copy.”

“Cessna 1230A is cleared to Champaign via the
PALACE 2 departure, HARWL, Victor 116 Jackson,
Victor 221 Litchfield, then direct. Climb and maintain

4,000. Squawk 0321.”

o
£ 18958 &% A4t i
%o 91t} ®3F Runway 3C of| A2
7] wfZoll olF $ 1007 EZMA] A7 45 B3
5 A Qs}a}b X]A] /\}?ﬂﬁ 2Hlsk3it:, NOTAMe]

1o
ﬂHN'
otk
o
)
ox

5] L
“Cessna 1230A taxi to runway 3 center via
taxiways Sierra 4, Sierra, Foxtrot, and Mike. Hold

short of runway 3 right at taxiway Foxtrot.”

Hold short instructioni} 3+&7] $EHSE &
3lslo] w8 917FE EAslich Airport diagram

2 B AN BF AN A SIS F A4 B
2 sheA HAAY1Y ol §5E A A

>

Algkoll &) runway three right at Foxtroto]
AZ A o) AL e e 91t

& wais.

_>|:

“Cessna 30A taxi to runway 3 center via Foxtrot
and Mike,”



Runway 03C= A4 &5 staL o|& A At
A runups 3T -, IAE| o|F <t
H(ready for takeoff)®%2S EH35IA}, th21}
e Q7S A

“Cessna 30A cleared for takeoff runway 3 center.
Turn left Heading 270.

Caution wake turbulence for departing DC9.”

&Y o7 (wake turbulence)®] Y&

6.3 &2 (En Route)

0|5 & Palace 2 Departure Ax}of 2J3} 1,100
HETRA] A A5 $- 2 s]sto] AAREE 270%
S FAIBHEA 4,0009 EQ] NER A

skt A3E SRd o BARA ot 2

“Cessna 30A contact Departure.”

AX A 59 F, DPol 429 Fuew 23
TA| 2} wAlsHY, &% AAE A7 1=t
encoded altitude®] z}o|& &elg 4= = E 3 11

=S FHIAH.

2

A7 |8y

A ——

“Detroit Departure Cessna 1230A climbing
through 2,700 Heading 270.”

A YA Tt 2ol SAlsT
“Cessna 30A proceed direct to HARWL
intersection and resume your own

navigation, Contact Cleveland Center on 125.45.”

°ol7} U8 £ 3 Cleveland Center?} WAl
25

Stal A7|H|Yg 2 I7FE GPS HH|E A

of HARWL b3 22 & 243k v HHs

—_

Litchfield VORZ wv|3¥sl3ich ZF A =2F A7t
R AZA (navigation log)ell 7]=shdA H]
A AR 20159t Litchfield VORO] &=
T, A GPSE AHESt] CMIz 23¥st3ict,
Cleveland Centerol| A th53}F Zo| 5 Hst¢ict, !
“Cessna 30A radar contact, Fort Wayne altimeter
29.87.

Traffic at your 2:00 position and 4 miles is a
Boeingn727 descending to 5,000.”

o2 o

2

Bl & A7ueY FLA e 2FAE E 37
AT SlFjsfjof sh= A 7L Qi 5t
A AEIF SEENE o A7RE 71 =
Foll Al om 2 o]2fgh /Fgto] s ATCo] 55
koAt

“Roger, altimeter setting 29.87. Cessna 30A is in
IMC.”

ol

=
=

|
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o r_|E_I‘ HI
ofr

ol
pAs

471014 HA el ZA7) 714L shelsli pilot
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SH

ol

IFR HIH 0

0
&

reportE R 1872 AASHETE F ol AFSS
o] B4l FukpE Loty 9fs A VORS 3ol
VOR information box ¢1& HEEY, 121.1 1+
T2 AR 7hssiekal Hof 9l Goshen (GSH)
VORo|th. Cleveland Centerol] 41 Fal H
& 233 ¥ 113.79) Goshen VORZ 44151
A1 122.19] Terre Haute} mAlS Al&s}9]Tt,

“Terre Haute Radio Cessna 1230A receiving on
frequency 113.7, over.”

“Cessna 30A, this is Terre Haute, go ahead.”

“Terre Haute Radio, Cessna 30A is currently 20
miles southeast of the Goshen VOR at 4,000 feet
en route to Champaign, IL. Requesting an update
of en route conditions and current weather at CM,
as well as ALN.”

“Cessna 30A, Terre Haute Radio, current
weather at Champaign is 300 overcast with 3
miles visibility in light rain. The winds are from 140
at 7 and the altimeter is 29.86. Weather across
your route is generally IFR in light rain with ceilings
ranging from 300 to 1,000 overcast with visibilities
between 1 and 3 miles. Alton weather is much
better with ceilings now at 2,500 and visibility 6
miles. Checking current NOTAMs at CMI shows the
localizer back—course approach out of service and
runway 4/22 closed.”

“Roger, Cessna 30A copies the weather. | have
a PIREP when you are ready to copy.”

“Cessna 30A go ahead with your PIREP.”

“Cessna 30A is a Cessna 182 located on the

Goshen 130 degree radial at 20 miles level at 4,000

feet. | am currently in IMC conditions with a smooth
ride. Outside air temperature is plus 1—degree
Celsius. Negative icing.”

“Cessna 30A thank you for your PREP.”

714 &9l3} PIREP 7 % Cleveland Center2}
AE et

“Cleveland Center, Cessna 30A is back on your
frequency.”

“Cessna 30A, Cleveland Center roger, contact
Chicago

Center now on frequency 135.35.”

“Roger, contact Chicago Center frequency
135.35, Cessna 30A.”

“Chicago Center, Cessna 1230A level at 4,000
feet.”

“Cessna 30A, Chicago Center radar contact.”

AFSSel oJa Alzg 714 ®aef oJstd CMI
O] 71 A gom AR 714 H AR/ A O]
ot} gty ILS runway 32LERF HLo] 7Fss)
v, d 7o e A3 Htol E7Fssit @A vt
2 A EH% 140=9) A Tknots=A] Bj&F Al =29 A
5o o]Rojd Fot}, AH HjPo 9
Yol et o3 F(go/no—go)E LTt
=, CMI= 9] vlgie A&sh7|= A4gsteitt. CMI
O] ATISE AT w7tA] 7)ol A|&Ethd o
A %0 ALNO 2 H[gg Aot} Champaign®
29| HYE AlGsHE 5 E7ie] Mo mixed
ice7} B/dE ML okaL 9L, Q7] &%7F0 CE @
o7l Z& GA =Gich HA A2 v =2 1=

r
e

rOJ

al

]_/1\_24
=



A5}, Chicago Center
Q7skQAe}, vl = vley v
A9t Chicago Center+ ©|
off tgt I7ES ol =L, SAl Akt 5,000
mEo mesh] B AoldiL, o7 LEk 2
C2A 712 945 Hof 3, olzet JHE
Chicago Centero] ¥ 115}%c},

fu

ox

of>

ofr

rr

L
o

=

=

o mhl‘

o] 5,000T) E 29] Ak

Sk A g TEo

n

6.4 =&t (Arrival)

oA CMIZ ¥ e 555 500t A o]=
Gtk Center HAALA| F=ub= WAS 247 &
ATIS Fukpg A6 o, 71442 AFSSe}
A el 22 Aejolar FHE2 ILS runway 32L
At Center Ul thA] Heksto] A L 4
Zofl 53] oot M AES AHAESI 7]
SHAEGH runway 14 right®2 A3] g #
T2 ZojlBm A3 H 714FFAA = Aels
#H checklistE 93t tt, Chicago Center”}f
Champaign approach control@ A 0]%-S 3}
oA ax0F WAISH T

“Champaign Approach, Cessna 1230A level
5,000 feet with information TANGO.”

“Cessna 30A, Champaign Approach, descend
and maintain 3,000 feet, turn left heading 240 for
radar vectors to the ILS approach to runway 32
left.” “Descend to 3,000, turn left to 240, radar
vectors to ILS 321, Cessna 30A.”

240=% X35ty 30000 ER 7}5}tstdt),

A7 |8y

A ——

Radar vector Alejo| R & ML 9I5to] b &+
H]E 2435ttt Number 1 navigationof+= ILS
Fuk4 10918 W53, OBSE #HF A 429l
3165 9tt number 2 navigationof= Al
9 M-S diHlste] VOR b 110,08 $H11,
OBSt 297=5 St mHA%re2 ADFoll=
VEALS compass locator 3}=¢1 407-& 2311,
7y 3y o] =41 A5 E 3T T number 2
communication radio®]+= Champaign tower&
Aol olA Q7S WAl Hste dut ol
Ak,

“Cessna 30A your position is 7 miles from
VEALS, turn right heading 290 maintain 3,000 feet
until intercepting the localizer, cleared for the ILS

runway 32 left approach.”

A7FS H4SHL localizer 2o Y7 & A
2 AEo] A o3 2600MER 7aate
C}. Champaign approach controlo 4] T}A]
Champaign #A|H O 2 #A| o]eFs}eirt.

“Cessna 30A contact Tower on 120.4.”

“120.4, Cessna 30A.”

“Champaign Tower, Cessna 1230A outside
VEALS on the ILS runway 32 left.”

“Cessna 30A Champaign Tower, the weather is
improving at Champaign. The ceiling is now 600
overcast and the visibility is 4 miles. Plan to circle
north of the field, cleared to land runway 14 right.”

“Circle north, cleared to land runway 14 right,
Cessna 30A."
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ol

IFR 5|34 0

0
&

A Y 5 W AZLYEES #Y6taL, outer
markerg FI5FHA] glide slopes F4|517] 213l
ZFske AlFeReltt 1,6003|E MSLolA 80| &
2] H|girro] Helrk, Bl=E A3] T A7} 1,160
HEo| ARt 15000 ER A3 HI= 3¥st7| = 5}
4t Runway 14 right9] left downwindE ¢5}¢]
v B&0 2 M3jsto] A5 A4 (touchdown)©]
abeam®| QS ] 2H2L o5t HA} 7FElE A RFeFY
o} SERo 25-S 3FAF Champaign Towerof|A]
Chat 22 AAE F3

“Cessna 30A turn left at taxiway Bravo and taxi
to the ramp on this frequency.” “Roger, Cessna
30A.

225 fsta B checklists SEsiAl v
Po AFAoZ PPt AHPo =z SE2Fh
IFR flight plang TAEA Ao 82 ZAA|A
Zolch AU A A AT 2o o3 AHEA
2l o] olzolal Aol
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DN Al

7.1 IFR H|AI X} 2L
(IFR Emergency Operations)

711712

lo 4
it
=
2
ol
o
)
of
ol
)
)
021

-2 UEh7] flste,
2Z} ZFA] Eﬂollﬂ(Secondary Surveillance Radar, ©|
3} “SSR™ 2far g}, ) o wA w=
et 571 that 2ol AHlE AsAl Aok ji

kv = Z
EWAEY S A2}

(1) B4+ AF EflAZE 2E(MODE Ao 2
(CODE) 7700

2) 29 7 ZE=(MODE A)ef,
7500

FE=(CODE)

7.1.2 SMA(Priority)

u]4} Aol A (Distress) = 15 (Urgency)
At 2FAR= S, 71A1A Ag E
S} 2o AL Efo]l AHFS uf H

IFR Emergency Operations

1

2

rir
AN
N

2R oF Hr} ojm 2EAL
< oY, HAjAor AW 75
25015 o 7 et Has)
. 2EATE A719] §1A]of sto] ofjul
Sk uff, Ameo] RETA SaadE o, 714 A
7} OH”H@_ EH T HIF P o &= 5 3
FE717F 2agt g Aol

22 A A7]01A], A(Distress)
JeiE dstal W 37} o, k7| 7F B 1
(Unlawful Interference)2 @3t Z1S E&slo] vA
g8l Ajt Aoz AR ALY Ei= WojZlpH, o

2 3137of) $Alste] S419ho] FojAof g

&
By

o rr

~
-

3 ZH F0

ICAO B4l Bahe 33| 9l ulAk 427171 A
o Aol ATC 713k B4 ALgohe BAl Fak
= ARgajoF g2 @ttt ey gt %5
A Sealel] uAh 25 5, B4 Fok

AAR R A o] A 5 s ko] xvg
o] Basjrh 20| Q14Fe] 77ke
gk 7hst B SAlwel AE 4 QS Guard

7 A7 TS i 9k,

WS g

(1) F5H4= 2182kHz ot 35024 E A9
230] e w1 B2 9la) A, 9]



8% *di%ﬂ ofaf| AHgE=, FA 53}
ot

T} 4125kHz= H%k FAI= T} Aol A5k
Fu71= Aolol| Al WAlSHE S QI7FE| o Qlet,
(3) MP7IAI=, kg 500kHz= s 352

2RE A9 970] & o T 5HE fla A

I Aol ofsf AME-E=
A F3HE QI = A14 A Fatagrol,
Al e ohe ] Bl /At Futse
7} AlEE,
1) VHF-121.5 MHz
2) UHF-243.0 MHz
3) HF—500 KHz, 2182 KHz, 8364 KHz

@)

o, 93] 0 7%

(4)

7.1.4 ERHAZED(Transponder) XS - H|4

(Emergency)

v Ao = 38719 2FAR= ATCTZL A
i%tﬂ% 2 A 71eRE AR Z|A]

7} QA o= 3t E :}tﬂ E‘:(MODE A)E e

Ao g}, 12t ol Alo] 71 Mo Aok
W7 sHe 540 o197} 9 wuhet 2 EAE B

(MODE A)E = (Code) 77002 Algjat 4= 9

7.1.5 ZLtap 7
(Distress and Urgency Signals)

215 MS

A7 |8y
A ——

7.1.5.1 ¢ X135 (Distress Signals)

oA 2hol= Lol 20l thy AlEE wie- A
A o] 3L FHIRE 99l Asf qlo] A|He] QT
= A& ofnjeit,

alo] TS0 Wl A15Q] SOS(HA HE e o o —
—— e .)

(2) Wlo|glo](MAYDAY) Thol& 1Asl= A =
A

(3) dlol] 3= Ea wlo|d|o](MAYDAY)E ¢

o|ghs 2 WA A

(4) B AC= 3 Wof sluirt Ak Wk
& Y= 2A0} 183t Tl 24
(5) 1 Y& = et =3

7.1.5.2 714 ’\li(Urgency Slgnals)
& A7} oJu|st=

(1) #5-5(Landing Light)& ¥H52o g2 dst
Ak

©2) FH 5& FHstro] Tt Aoz gy
5 29X E RHEA o2 HEsh= A

| 2ol & HEHOR 2olE thg A5} u]
St AL v, 7] B
& 7HAAE ol Fell wet Aol el W
TFeE 21 A A7 dtk= Ao,
1) 2L duh b Als WAy

E O/\Zﬂq‘ )\7].] _‘E{_

FA = 4431
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2) 2t e Auks S8 By oA Alsel W A
3 (PAN PAN PAN)
3) dlojel A5 F3H ‘A 3 M(PAN PAN PAN)
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Transmitters, ELT)

Hl A €)% $A17](Emergency Locator

Transmitters ©|3} ‘ELT'g} 3tth)= o2 o] ot

P& BT AAsHes Hof vk, 2% ELT

4417] (Emergency Locator

= SA12EE 3719 YRS ot o R A
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22 406MHz ELTE= 4-020] A2 Hxel af
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406MHz ELT 2@l Al & 5t &M S 2 (Search
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SE AL
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H“OM 7Igto] A1t 5715 Fof &l =
H|Z=8k EHof| 9]3t 121 5MHz/243.0MHz
4 e 7t e A5 o o Ae
ol2|gk ¢l Hafoll= 4= Al7to] AR T},
Al FZ(SAR)= 121, 5MHz/243, 0MHz ELT
oA A Al 7He] X[ o] Hls) E &
A o= 406MHz BEZ SHe AT 4

AT

S

2 121, 5MHz/243,0MHz $114 2
20099 Aol F&E9aL, 406MHz 1t
Al AABEAL i}, o] Ao ZFAA
o 121,5MHz/243.0MHz ELT
P75 AR AlSE Bk 91
AJAdolut 121, 5MHz/243.0MHz 7
FA1E 918l Blaste= 7ol ol&sta
Atk Aolth, webs HE HF 8 2%
RS0l AR o5 Fuo AF Fel

121.5MHz/243. 0MHz ELTE ZFA]8ljoF ity

1> ol :L
rr rlO oX,

1o
=
of
ol
rr
=

]o
-
1)

b 1o
n\l :5
@



A7 |8y
A ——

1) ELT9] AJ3) 2AK(Testing) ofj 2] kA AU WefistA 2 4=k 9l
@ ELT= AR gAY 2w oA AlE . W3] dojub= 39 HEE A7 &
HALE atofof sl=d], 3|9 HlAF ti7]E Al H AR A € 4k Qlal, e

__4

3
Z 4= o= A7t HAE = A WAE) ELT /\1§0ﬂ tisto] nigtsioR & A=%]2l
flsto], e AU E= AE SujollA 171 227h 2 = Qlt,
Al EARsEE Aol F. ® #ﬂ‘ﬂl‘éﬂ(Acrobatics)—% oo, =& HAl
ojFA & ¢S wl, b 121.5MHz Y Hojx = Hard Landing & wj, A4 =
243 OMHzE &57]°14 th32 ol A5 o Q1o ot 5719 o5 E Fu7l B
AR HARS SHe S 57bE QU HIE & o 5 ELTE S2A17 & B 45
« Al A= BAE] A 5 7hof] ghafiA] 7F ARSI o5 89 AH e vt 2

Al stoqof ik, < %ol 121.5MHz % 243 0MHzE 4
T AEHE o] A SE IF 9 AZE o EM g A 4= Sl
of sfjof gtthdH, 2 WA Hst AlE 5 FAI7F AHs S
ofof gttt Al WA= 339 7HS(3 < HIEY Fa Al QXS 117] A
Aud—ible Sweeps) ©|8}= d}ojof 3tc}, « ELTE Azl AY = Av)E & o
SHEIUE dol ¥ 4= Ui, AIREAE * ELT7} Sl FHolA &7] AHlE skt
B 2ot 1 H5H(Dummy Load)E of QS uff
Al ARg-8FooF gt A1 Qlof oJste] 57171 o2
« TR 406MHz ELT+ HFEA] A|Z2AL) « ELT Al35 EQithd #1719 ELT7} 4
AAE wheba] AJglE|ojo gt AEH=r] o] B2 gosle] RLTS 7ok
« Al A HAb= 87 o] QIA] gt 8kal, 71 AH]E ARMED(FH]) 1A=
THA] 7] Aol HH|E sfof g}, HEEA]
2) 39| 7= (False Alarms) o1 ATC 7|2} A5t Alg 2HEA]
O AE & ELTE A4= AsA7A] s 1 AU defok et
TOE dlfof sh, EE 2FellA ELTE
wote S FOE dljof 2t} e T 3 HY A Ha
= BI7HE RS o A, AAeF Bie (In—Flight Monito—ring and Reporting)
T e v A E AR HEE v @O 2FA= HF F B4 ELT $44%
AL RE H2 B3 A7IA € 819 ELT AAE Zol= o gxst7] Y5,
A3

W} £A1S 13 2% 9) 121.5MHz ¥ 243 0MHzE sl==

} v
3, E 7] F WY S HA] 3 Aelo] Qltk, ZEA} ELT ALEE 4415}
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e R E B astoiof gitt 2= BAAE (Control Sector)o] HHE 7149
« HEE ASE EUE 1] 9] BEE Frofof girt,

- HFOR ATE EUS P9 9A

- Hf AS F=rtE $IA 7.1.7 H|& ZZ(Emergency Landing)

- HE) i g ult ASE SAIRE Fukg

—121.5MHz ofY¥ 243 OMHz. 7}s53 o} Zro] HjAk 2= (emergency landing)©] &

Eastojof gitt, Fg7lol Y A7t
o, ZF Hagt 2133 A7) A 5E ] (1) 73A| 2= (Forced landing)
R AE IAE FESkooF gt F5719 "ol o ol 7T ufo] Z244<l
5oz olud 145 Hrk Tt 0| of
7.1.6 HI% Z5HEmergency Descent) g et 1A F21E (Engine failure)of] w2 ]
A AFol Lok E 4 ik
the #7] Als T3l 717t Bl AskE st
I ths SRE ToH, diE BE 3379 B (2) ol 2= (Precautionary landing)
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Ak, B wAE 2 BATE BeE REFF Ado] dhsl AS@ Az olfh o] wiolet
: of A

5S04 Sk 59 9 1 Fol wetoh At 2K Bl 2% A4S BA 4
T 27h4 AAES B AT QB UE A U BUS AR 4 Ak 2B 5240 3
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8.1 S uSEH AlAH

(Air Traffic Control System)

8.1.1 54! EH|(Communication Equipment)

VHF
Communications

Transponder

SR EDIR| A|AE

¢ Air Traffic Control System

2 Fag ey,
EEERIE R ER IR

e A sAIelh

B A AHES Sht ol Fu42 A%
A7IEL, 54AE A sty Faksn A

al
£3stc), 122, IMHzZ automated flight service
stations(AFSS)ol| 44153l VOR Ful-E E3
S:Al8te] AFSSOF LAISHE AR 7Hssit ol AL
e w4l WA (duplex operation)©le} et

VHF Omni'Localizer

[ 8-1] Typical navigation/communication installation
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AHE 758 gtk 2FARE QRS o 7F
@3] ident HEYF FEH =i, IEF HASHAY
ident HE& 5 W 1FE ERIet= A2 F2

ol
8.1.3 2 E C(Mode C)

Primary radar returnst dlo]t] Qte|itof ¢
of HxEo] tigh A IAE 77| AR
secondary radar returns= %-57]7} encoding
altimetert blind encoderE €A1t altitude
Mode CE A A3 o] AJAAZITE EfAE
o A9JZ]7F ALT position®]] FAA UctH 571
o] 719 A% (pressure altitude)7} TAAAA A
gk 7I9AY e SRS e BAAE
Hi Qe drofle J3FE 74 geth #AE
WollA 2333t wjoll= EMAETE 3 ON gjof
3ttt Class B, Class C9 primary airport@=-g]
30uFd oHjollAl= ol o EMAET O 1
T HI 7)5o] R EY, 1% Bl 7|5 w3 gAF
ON A7 oF ghtt.

8.2 EM Hx}
(Communication Procedures)

"oxel AoRA, REA BA 2] 47
AX 4 9= FEE §oI2 AHgHof shiu,

Aeronautical Information Manual(AIM)2] Pilot/

Controller Glossary®l] $2% &ojo} Hoj7} 7}
22 Aoty AIME S EHA =L o
7} F7HE = B & Glossarys A EB53)0F
ghek, B QI7Fe}E A A= FA] AR} AR o] F
ojZ|E=, ofof thgt 2/dsHAQl I o] A=A

ot [3 8-1]

[# 8-1] Phonetic pronunciation guide
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H
)
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S EojE B o]2 EfE ATCOIY] WAl A] A&
AAE gith, 2FAb= BIF 7RG 2|4 9f g2
& Slell Zasihd olsfE H7A 7] flste] Ho
£ AR 4 QlaL, WARRE oleh 2 o g &
AlstA] & Zolct, ebAgt A7|uls)e BAxeE 2

FAL ko] @] 95 o] FofAint, (O ‘

[212! 8-4] Combined radar and beacon antenna

8.3 Terminal Radar Approach Control
(TRACON)

o] atof A AFR-El= TRACON-S &3} 2311+ NAS
o] o= AA AtelE A4sH] I

AZ 7FESkeh Terminal 298 HE A2 H

Bearing from
g 30utd, %22 10,0005 EZA| 0] At ¥ t anierne @
& thoFaitt. Class B} Class C 39 H9= » ‘
MVA between 160
aeronautical charto] ZEA|E o] Qlrt EHuld o] _ \2nd250 degrees
o] A 392 og] LY (sector) &2 U oA 3§l [12! 8-5] Minimum Vectoring Altitude Chart
ow 7} 95 wsts WA A4 Fakr)
WgHe] oot BE Hujd ANSS FBAL 2 5w g go)d doid e 23 24
(approach controls)o|al, Th2A A A](“Contact o MA)Ee] 9o, [18 8-4]= A e

departure on 120.47) 2] ¢+= 3 “Approach”z} olty, guld A= HE Ax}e] dEHoh b
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2 minimum vectoring altitudes(MVA)E A3
= £E 9t o] 1x=
QFRUF ZZFAZ} HolEe] 4= 9}‘3@! [19 8-5]

2ol WAIALe] Fol FAE e} gt ]
WF 2FAE BE) o) ARk HEsE YL vt

A AAZIHE, FFstetr] Aol wAAlA 228

.'J_’_/_L_];_(j o7 .J___LE]Z]\—- o)

of 3t} ZEA} HIF QIS e T o)l F
H|7} ] ictil(ready for takeoff) HIaHH, A
g WA= 0182 A17]7] 9)8ke] TRACONS| ¢

& st S WAL 232 A7) 9% &
B)7F E wf7hA] o8 ¢I7h= HHRE|] 9kg Aol
5‘—}‘*}7} ofF 7HE WS W ST WAAE

7H Bl3gof disf oju] & ‘212 E2FTAF

oc’“

3t = A HE departure str1p0]L]- g §}Eﬂl
of the7] el TAES Aol 9fsf &3 A
AL} B4 wAlS & uj= =Y QIVE HiHES

+ EAEHE standby HX]OH fFolof Uhjr o
ARYe) dolele] 2717 wAsw gl of%

of wat IHE A7 &
aircraft type, altitude, airspeed)® wz} &2l¢]
th. TRACON #AA= 27] AEE 9fsf Airport
Surveillance Radar(ASR)E AFE3sty, EWA
2A1817] €18 Automated Radar
Terminal Systems(ARTS)S ©]g3H =&=d|, o]
T 7HAl= wAARS] A5 Tof AgtEof Qi [1F

8-6]

2 (aircraft identification,

=9 ATE

ASR-3 AH]o|A= Zh=oll o3l HhAtE = o]
t o] et thFstAl A FE A Fou g AAL
= 71 3T 24 2FAF By Ao &St
o] Al FsoF stk ASR-9 AH|2E A 6714 T
AAZE e o= Sk, Level 1 7w 29T |
87} SR, levels 24 32 2FANA 2918 +
ofof it} & 7o Hhalutol| ofsff gF5719] A

E2(data block)o| & Ho|z| oA ot 2%
AR @A of oAUl ¢ =2 g HAT 4 Q)
o}, A2 Ao 714 el sl oj4lo] ek TAAL

NA 9] W=7 AR E=A skl 7]

+ levels 3 o9 =& S]u|sfjof 3it},

ml:l

l

8.4 Tower En Route Control(TEC)

o) =of| A AME-E= AAFQl Tower En Route
Control(¢|3} ‘'TEC#tAL gtth= v]=k Y @2 A
oA, itz EHuld 59 WollA &FHH
vk o2 10,000 "|FEe] A Eo A Hol=
5715 §Iste] TEC A=7F A =o] slew, A/
FDo| A ofe] sl ZolE 4 Slth. TECE st
Z2F e v AZA 9 remarksgtol| ool
ARrE 715 8ljoF gtk 2FA= A/FDO 5
ZAlo 2 S =Rt vigo] AgtE A= e
o} A& 54, FENYC) 39 W 3FoEREY
TEC H|34< Hartford (HFD)-&3}3} Zo] Bradley
International(BDL) airspaceZ & tjzF 30n}d
ojije] opit FRFo B HIPS FET 4 Qo [
d 8=7] Hulgd #olt AH AF goly AH]

o ol AluEE 483 dF= Minimum Safe

e
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e

ohorle

i



Altitude Warnings(MSAW)o|t}, o] A= a3 oA ¢+%

7] & R o] HIPHZZEE 28 o]f9] 9 approachA| 9] HIAAAQI &
=]

B B S
S AR Aolle Aol 2 A Zow AR 3§} & 7d-7ol= ol2dt BAE

Ot!.i al 21:'? :" Uniracked tangat
MNonselect code with mode C
Arrival'daparture labular st

Trackhall pasition syrmbol
Trackad target center (inhibited whemn not n use)

Controlled partial data block

Partial dala as seen by 5
if worked by N

Tracked primary target

Uniracked tanget select
code with mede C

a line = 1 miba

Aircraft number: N1388Y
Type aircraft Cesana 421
Al 4.000° Descending, 180 knols

Indicatas downwind alignment
guide for 100R and 268L

Various contrels. far wer oparalor to select

[12 8-6] The top image is a display as seen by controllers in an air traffic facility
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[ 8—7] A portion of the New York area Tower En Route list




8.5 Air Route Traffic Control Centers
(ARTCC)

2 (Air route traffic control
center)= "= W F=2 AA Wol Ao A7inlsy o
7] 7+e] 7+ Ze2jof tigt A lo] qlrk. ARTCC
L n)=of| A ‘A Center'2hal S&3Hc} Alg g
15(Air Route Surveillance Radar)= Eu)d g
|Ej 2 FUet 7] W] oJste] EfAER 9 4]
S5 zaglth (19 8-8] +3<] 1&¢ goly
Nz [ 8-9]9F Zo] APA(SFet 7443t 'H
(moderate rainfall) AAER o]Fo]x] Loz
7= ARAIZIT, B A Aol it 'AE
2= 917] wj&of] ZFAF= moderate rainfall= A&
w= Ao tafA AlFet AAE shojof gk, 4l
3 dlold= 39AY Ao T4k AIFAXIH,
A AIEAZ13LA Bl 714 DAIE A 4
o}, mif ek Al 7)ol AdEW AN
35719 AR E5S Yobir] d57] g, =

SAk= offoll ATCE—.‘HJ A0 714 A E Al

¢4

o|C

l‘_\i

39

Oh

[22! 8-8] Center Radar displays

A7 |8y

:®|'=0m WORTH CENTER

H-2-3-4, L-4-6-13-14-15-17 (KZFW) 134.4
Abilene -134.25 127.45

Ardmore -132.975 128.1

Big Spring -133.7

Blue Ridge -1276 124.87

Brownwood -127.45

Clinton-Sherman -132.45 1284 126.3
Cumby -13285 13202 126.57

Dublin -135.375 128.32 127.15

El Dorado -133.875 1282

Frankston -13525 134.025

Gainsville -134.15 126.77

Hobbs -133.1

Keller —-135.275 13415 133.25

Lubbock -133.35 1277 12645

Marshall -135.1 128.125

McAlester -135.45 1322

Midland (Site A) -133.1 132.075

Mineral Wells -1356 127.0

Monroe -135.1

Oklahoma City —-133.9 132.45

Paducah -134.55 1335 133.35 126.45
Paris -1276

Plainview -=126.45

San Angelo -132.075 126.15
Scurry -135.75 126.725
Shreveport -1351 132.275
Texarkana -134.475 133.05
Tyler -13525 134.025
Waco -133.3

Wichita Falls —(Site Nr1) - 134.55 132.925
Wichita Falls —(Site Nr2) - 1335 127.95

126.57

[212! 8-9] A Center controller’s scope
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HEOl MY F92 1= E3E o] high and
low sectors®= %o Qlt}, ZF AlE= ¥A 2] $4
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Ad=o] Q17| W&o sectortfrt e TAALL} 5
Al FakerE ug e ol Qltk, AllE 9] Be Fups
< [2F 8-9]9F o] A/FDE] Slio] A 3l
Pz AEAE Foks 4 Qlnh ZF ARTCCY
e ofP 7Y 5 EdskaL ok ojd ¢
A
A o

3

o]
X

I
5
o

L_EL

Al (remote communication site) F<oi|
oz s Pl ue} b2 Fupss
gt PAAkel WAISH B Blolt},

Ol'm_u_u
ru 1;1

o

8.6 Center Approach/Departure Control

A7 o] SAHE R FYEL Hud
dlole] o oyl $Ix5HA ehon olajst T
o He gozny 3 i vl AlE o
Aol LA Aolrh, WA LAHT Q= T
& Zaacta BATl A A BA AL 34
stk AAE Rolt, BAEo] LQEA o 2

oA S Hd Ql7bolle
controlled airspace, contact Houston Center
on 126,59} 2 AAE Ege ol IAAL
o] MVAo| =gdeh wj7hA] A4 Aoz 2lujof o
T AYLS 2FANA ek, BAAREE H3
“Radar contact”2}alRt EATHH, A< 5
AZEZollE Sjulof it # S Aok otk &% A4
240 Aoz st £F ASEEY H 52

‘Upon entering

Aoz 2%

Al A Q5= AsEe FEdloF gttt ofzigt
AYs} 3ol 4] “When able, proceed direct to the
Astoria VOR--+" o|2k= |3 Q7HS LS wio]
‘when able’o|gl= 2Ju|= Aol 9 E [FAJsHH
A HlEskeks ojujolz], e 913t NAVAID Al
S5 AR Z|A] AL E B]gYstel oju
7F oty &% A5ES FrAIsHE A3E 9ijE ¢F
A IL=(400ft AGL)Oll thh2r] Aol &3 &2
2oz 2t Fr=o] A Fof x5 & Aol
o}, AllE] HAAZE 7]4= 9], A B R=E A4 5HA
L} ‘direct when able’o]2l= &01& ARESIth= A
< ol 2lu]of gk Aol Zthe ofujolr}, ®
th2 AlElQ] B3 2I7}E ‘Leaving (altitude) fly
(heading) or proceed direct when able.’©] S},
ol XA [FR 1% o]Ato] & wj7hx] AA; Ao
= Do digt Flo] 2FAA S}, 2FAPL
AAMEY 714 202 A o e 3 A
IFR itk o]do] & wj7hA] A= IFR HIF ¢l
7 RS = Qlek Al HAIAR] A5 AofA]
1/28 inch7} 1ntdofet, Al HAA} ol Sl
U= RE At A gl HI/E HA
AFE Algska ok 714 eiet AE wdst

L e g ol lolth WAL 2 Aze
o) wE) S ABEC A3 AolAe] 7127} 125
w1 2w GhEE xdstelop Gt o)A

A4 B 8 A A5 Sigeld), Tl
A R old] et RiE Ak Ao o



A7 |8y
A ——

EAlEo] 018 AR 2FAR= A/dsfof ait. Tk S}k Blgo] shte] MlE Ao At AlE
2 g o, w9 offelu AATE ol A
" 2 o] FojAfof g, ofef AAfs Folvt

8.7 shm x| MIE] < AR T2 o2 FlojH Al Ate] €] ofekat b
(Air Control Center, ACC) S5ith, BAAREES gold fEo gt 2%
AHS] E4= AA] =8 T AATE HY bHE $

ol A -5 8A AlE|(Air Control Centers, g A AQE AR 7| A= Pt st
ACC) 3ld HAES WolA IFRE +9dh= & A ‘dlold 2 (RADAR CONTACT)% HFH Ak
F719] ebHstaL A&t AU Algels FEE I A 2FARY BT i) glofA= A ofY
P UFHA ALE T/ A B LS4 25 ot ATC ¥l 159 §75 gxohA] K3t
Stk ACCE= 91 Control'olgt &3t} ATCO] dlojt] AH|= 7= A9 A=E 24T
ACC TFR &7} ¥Hiel A2 oz 7} TFR H] g MARE, T A9 714} e A e
& Al digh Falo] He ddS 7H oA oprh(e: =, v], 98 VIGRA §). ATCE o]g
2 SAHoR FFE 7t HEEH, 7Y R S o] wiol| ol shHo| FAE= A 714
o} o2 g AB|AE et oM=<l S T Ao R AFgith 2FAES Rl
A ACC7F 9lom, Zt7ke] AlHE i 55, 3 Al P =S fAsHL, 25| $IAE Al wret
Bz, G5kl vt A= 2] 27, B Skl glojof st TAALlA AEE sHAUY =4

o, MEo} S AEE Eakaeh AT doltiel  ® SIS RASAL uAF ARA ulaY] o

J_
-0
&)

el )
54l o] mpo|azu} gt M3} sz Al o oJHE= Afolle AAE Hoju= A 52 £
Bl Adwof v}, & T A4S HAlE SAEY] ol fFoltt, AFstAY v thE BE A
o o] IFRE H|3Ysl= 71d=0] A&HH o2 A4 hollA kel YA E Al gofel= A A% ¢
gk Q1 ACCU th i ¥HA| kg Eld A Alo] 7122 Ql aaolrt, FAE A4 2 BE
L 913t} o] T Adl ff [FR H|dYL glo]g AlAEl(Enhanced Ground Proximity Warning
7F AR =4 S8 WA Y8l HEHAY, =2 System, EGPWS)o|u A& Q4] ZH A|2F]
H 2| Aol A= ACC 7)ol 98 H&Ht 2 (Terrain Awareness And Warning System,
2 o2 g A i, XFAELS dRky TAWS)S A3t 3Fu7)= 2EA} obAEA] 9
og & J?fxﬂ"ﬂ/ﬂ 1A ACC‘)r ‘:}~ A A+ & =9 7] 2 AAskL AT 4 e

= = off ok el IAglo] 2FAES 159§

RIS #—‘;— %}e%% e xl =2 3
Shpel AMElolA T2 AElR olgEhe E<E o1l b slofok
o YA ARe Fuhsg dud) £



2| Al

il

[l 8-10] Enroute Chart

8-12-



8.8 E{0|d 30| F2EtdA
(Terminal Radar Approach Control)

A WAle 2 A AQ HollM sk 2e
A7vEE BAE A 7RI A BAle 8t
L olde] Fol ARIAE ARt BHle 2

ZEAeE BAALY] B4l 57 FHAlE o] B (Airport
Surveillance Radar, ©]3} ‘ASR'g} 3tc} ) S S5

| 2o At} 7] H XA (Initial Approach Fix,
013} 2t gith ol =2Fs}7] o] Hell £ Futs
Hﬁ}ﬁéﬁﬂﬁkﬂMmiTHXV]4
= droto gt} Tt A AR|AE S8l &
o= ﬂ]olﬂ— glojy HEnk ofye} 7]&9] &
3 ol Z A (Navigation Aid, ©|3} NAVAID' &} 3t
th, B RNAV/GPS(Area Navigation/Global
Positioning System, ©]3} ‘RNAV/GPS’2} gthE
A= HIGR) oY A e 2= kel
= ARGETE #lolH oY (Hand—off)o] ACCS} 3
o A Afolofl A, T = HT A A Tl A
A% uf, F57)= Hdske AR 4 ok o

A 7V A AR §|7kE At B 3]
£ 3PCE 7k AAY, FE77F "ao| =3}
at7] Ao o]ofo] HRE= Hfolls HAR )7}
£ de=tth ol o] (Hand—off)o] AH-E=

%, AHHQ =& FUlE2 4 £ g4l o
o] Eejol $A A AR o|FET, M WA A
T 5, FeE S AL AAE o 33
ATC= w2 7H4 2] a4t 270E 98l 25

2 528w §3718 i Aoleh 2FAE
A SPh WelA srom g e a2 4

sk gt o) Bk BE HF WL 229 4

ok
=,
[

N

A7 |8y

A ——

T el HE AR qhdiel I WREY, A=

e 2FAPE 2% A< A4 (Final Approach
Fix, o3} FAF'e} gtehefl =2kstr] of3lef, 2%
A 20 AAHA & Aol

£
ol of
Jot
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il
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(
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4 o
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olr
i)
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L
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N
)
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e
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=
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>
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o,
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N
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r2,
=2,
[e]
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e
N
o
of
o,

olo
©
o
o

Al A5 AlEstofor ek FrAQl A= BAl
Ab G YA AdE ARGl ofu, 1 of3o] 3
g o) 85 Aol v 49 Alelst
A= o] q e a3 2AA|f| oA st L
A Y-S astolof gt
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8.10 ¢ 2M22|(Duty Priority) gk glojt] SRt 2] HE7t o vy
g 7497k Sl

(1) o] Axjol gAIE vt whet 7] Eele} ¢
A AR RS MM o7 Sgstofof itk
GA Aol LASte] o] ARl mE 23} 8.12 LA 2M L0
SAERE ATl Qo] WA= g 9 (Operational Priority)
£ 7]&olof gt} uus g% g2 W
= Yxsla glorng nE Al FUxog o290 A5 ALstal First Come, First
g A7 e 28 558 AHet Served Y] oA FFuFHA GFE AF
© AL E7kssith, wepA ZF WAAE AR stolof gt A7IRY] Hie 2FA 259 A
O] 7|Fo R A e ddstofof shy, groln], 2FAPL Al7vege FA4skA] kol 8t
E ol 2 SAlel Fatolof sh= Y o] VFR &57|Hct $-Ao] Foju= 22 oy
w= ARAE AP} SRS uhgo ' 240 9 t}, 4§ E49, IFR 33771 &53h= VFR §37]
oS o it} vl kS flste] Fagh o] HE wt A AYE fIgte] A2E 248t
225 A O R FHstolof gitt, of & A= Q= Aot

(2) $A1ES] G 9 71EE Floly Algt AFHaLs
¥, o 493 AR 5 2HE 1y 1) 2 F37le o2 nE gyr|Ee 5 &
ato] 7hs et Higto R Bl AR e =9 AP Zhett
stojof gt (2) RIZF g2} =E7)of| LA UE Fofstofof gt

ot 57)/A8 oA719] Lifeguard &%

3 MRS SABS AASSS i,

8.1 Extd 24z TE 4% AL 2 P2 FF7I(AIR EVAC,
(Procedural Preference) MED EVAC) % Al 871/27158 %

o A47]o S-S Fofstolof g}, 7|4,

(1) A7, B4l ] Aol 81838k g, As + ¥4 ¢7]5(Wake Turbulence)7} 4%
3t Axp7t 45 Axpe]] f-Alske] 2-8HT A9E Blusto] v 4= QlE=E SR}

(2) &4 a&A0)aL JFE, sAl D A7t 3 719] 2FARE A Ystofof ahm, 2FAF 2
42 o, gojd 2E vk oy & Al BAF B I OfofEol Al&stA AeE
FAlSke] 283tk T =R JEE B FAo] FHatojof gt

() &9 B&AQ A= vEh el #eE of, B4 E A WA SAEE B
glojt] Zejof fAste] 288 4 Sk, ofsh= ©] P v = e kel A 5f
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8.13 712 O|aH(Expeditious Compliance)

(1) 7 (immediately) ot §-ol= Z181%t 4J%k9]
3|97} G ash A&el o]gfo] @ = -
o ek ARERIY,

(2) Al (expedite)o]st o= 718keE AFgho
AHES 2lsr] flste] S2t olgfo] o+
Bl Zolleh ARSIt ATCO 2Jsto] Al
(expedite)dt A5 = 7ot 51717} HHLE L
a1, o]ojA] Al&(expedite)o|t &0l & AME-5}
Al Al A e7h A A AR E QoA
Al (expedite) AAl+= FaE Aot

H

i

A7 |8y
A ——

(3) 9191 (O @)el 3 ANZ B 0, A7t
3185 W) el Al o158 Argstolof B,

8.14 Zx| 0|2 (Control Transfer)

Al . T
e ve FTATUA 7| HeR o]t
o A= ¢F Hrk

6) o] BA 718 Q14> BA| 7]Ho] 4-5h=
B3 ARl gk f2 9 ool st

@ gloJEHA| ol Al, ool a7t A
A Hoj| = o]OI: A dolg AxIZ AL
A 9 HeA A - £EE EFGstoqof
gtk

@ ADSE 0|83 T olf 4], olao] Bt
A Huols 431910] 917 A 9@ e
A 716 Aug Eake,



odof giet,

E

Al71el oA 71 e =R Y vy
o

A 7] H22 o]}

=

fu

EN
5E]

°

Fof of

°

Sl

Al

xR
ge gR

o

E}-E

=

L

R

Al

stod, )i}

[

719 AES e AAE

Il
OLO

o,

ket
@ olF Al F57Iol 85

£ stojor

=

@ 5 719 gk AP B} ool A7 g

7) Qe BA 7 v 2ol

F,

;0.._
o|J

(1)%-

ROCR

ko]

o

3
3l

g

&

2
F XA

ps

(VMO uf

-
S717F W e Wy A

HH(IMO) Y

I
5

+

3 Hitell <

o= A PAL B

o

o] AlABIY 7]

1A

[e)

Aol A1 BA| 2R E

=
o} o4
to] #7]u]%) 7]

a8

hEs
Z}
O,

°

L &3 717F A7183 714 A (IMe) et

o H]
7t

©8 gl 7]% 7ol A WOt | A,

71l o
@ H]

F

710] A ofoF
Aol 47}

tot,
]

f

o

s}ofoF

I

bt

RS

o

golElsia Alo] o]oix|1 A
ABg 7

Foof

o

7|3 T
Al
of o

sy
;OO

A

- 244

L

o

FA B

0]
pul

2.3 vt 2]
A 71 o] A
A 712 the] Al -

L

L
ju

- gholA

A7]

1

.

SERERS

1

B

2t

8-16-



FARHG) /AL &G Wt GEE8)l

AlRE A, A=, A7) o] Rt

8.15 2MEA(Radio Communications)

() AV B2, FoIA, 2 Witell B 2

Ao HRSHAAY ®E
A7) &4 (SID) Aol T A o

® En|g
« A4 = Ev]d(Terminal) ¥4 3k

ZEAE o
FuE ¢

3 (Terminal)

&

D ZFATE AR
2 ghE o

« AATA| Fuk47) 121IMHZ
A kel 524}

“Contact Ground.”

o]
A= R0,

9L o,

“Contact Ground point seven.”

A7 |8y
A ——

“Contact Ground, one two zero point
eight.”

“Contact Seoul Radio,”

“Contact Departure,”

“Contact Gimpo, one three three
decimal/point seven.”

A, g 3 B SRy 718
I wAle A717F 58] AeAAY, =
FAPE Tk W ANE S ) SA
wjetof g 7 %ol = Akt
AZE, H2& E7E A
= A BANAY] FueE A
of gt}

-l>
50
o

(3) TAIA= e AE|(Sector)oll SA1 o]l 4l
A/ FEAY 2% wAl(Initial Contact)©] ol
B/8TEE BE Fe7|e wAlo] HEE A
ek AZE Wl A 2t 225 Falof gt

, Sl BAAReE Eo

g BAALY FHE

ol : “MONITOR GROUND,”
“MONITOR TOWER,”
“MONITOR GROUND POINT SEVEN.”
“MONITOR GROUND, ONE TWO
7ERO POINT EIGHT,”



STISTH| AAY

\

H 20 : (37] 3&535), CHANGE TO Sk Fr,
MY FREQUENCY (534> §5), RA Z1E was 3357 4 #dE59 W
0l :“Korean air one fifty—two change to o2 = 7)o AE - AlEm = Aol
my frequency one two two decimal/ B3t obd AR I WEAE 28 A5 vt
point four,” KF-ofofof gt}

(6) T} S| FE7F AIR-TAXING, HOVERING (2) TCAS RA A1E M1 Q= g27] 140
T AlE BEE S o, Fuk WA A|A| A HIFY 91 ok &717F RA 39 71E &
£ Asteiof gttt 7hedt g 2FAPE St o FE7lol Hiet ARE dAsaL Sle= W
o W7o 7 W7HA] AR AR T E skA] ¢= gk TCAS RA A1l tf5 A&
o|gsto] gt oA AAE Tt thFEe U2 719 EA e vE FE717t
A% AYFE = 18Y AP} HIdE o, RA 7153 d3to] SIAY & 35719 =&
H|3Y 24k5 floto] oF &= AlS ARSI AL Sl= AR 7Sl A= QF HH
vy 224 AA7F 2FARE w5 AIRE A4 e 5700l BA| A4 ohd AR 9 iE
Zptolol| A FukE MRt = 22 4= ¢l A 20 A dRstoof gtk
= Ak St 2FA= Fakae WA o] 71 0l : “Asiana two fifty—seven, be advised
=35 gj= A AIA T2 2E A oS o 12 o'clock traffic is under TCAS RA,
2= Zo] vigrAlsit, climb(or descent), (223 2|A]).”

(7) A= Fubgs WS HobA] Par qlod, (3) @-5717F TCAS RA Zate] digh of-g AA=
ZFAE Tk WS ZIdskAY Hska A2RgE -, B 22 a1 HE &
U= o, o] A golE ARESHT 571, 39, AFAE B= AoliE 1 2 &
24| 01 : REMAIN THIS FREQUENCY, 2lE Fstolof & Felo] gitt, #EE ol

gt A o A% & stuet A b
ThA] A7 et
8.16 254 &X| 3ln| =AH 1) 39 7]%558k= 35717 Wi E ALERE ThA]
(TCAS Resolution Advisories) =% B
2) & o] TCAS 7S SE95S

1) B o el vFY 52 &5717F TCAS AR A FHekL, BAATE 2E 227t
RA Zato] W=a1 QI3 SHS uf, RA 71l ChA] Faf 2l Aa EHelet 35
s Aate] Hish= WA AAE SRSt A= 3) 9 7|38k Fu717F WAl s7HE 3s)



MOH O3 ol S Hsto{of gty
EEAL 0] : (7] TEHF) TCAS RA
CLIMB/DESCENT,

BARAL : (387] $&5-5) ROGER,

0] : “Incheon control, Korean air three
twenty—one, TCAS RA"
“Korean air three twenty—one,

Incheon control, ROGER.”

(5) TCAS RA Hf-go] &aH ¢, 2FAR= ATC
of ARl v )7kt 21 o] Sof Sk %]
Az BEAE AZskL QIAY skl
S 5fojof i},
ZZA 0] : (837] 32%35) CLEAR OF
CONFLICT, RETURNING TO
(iR 37} B AA)).
EHEIAL : (87] £5% %) ROGER(E+ of
A A
ZEA 0] : (7] &5 %) CLEAR OF
CONFLICT(HAE 3)7} E=
A A]) RESUMED,
2R (3H87] £553) ROGER(EE
A AAD

0 : “Incheon control,

-

(o]

]

d
il

asiana three
twenty—one, clear of conflict,

returning to assigned altitude,”

A7 |8y

stofof g,
EEA20]

(Fa7] &4
TCAS RA,
ZRA} : ROGER,

%) UNABLE,

8.17 RVSM 2%(RVSM Operation)

AR Bl thgat 2ot ofof A|gtE|o] ¢l
A otk
(1) RVSM
7.
1) ¥] RVSM @577} Al9] &571¢] 7]z &
gFetal ZHEA}/CICo| s Abdof Q17bE|A]
%= 3 RVSM 59 Y= x¢fo] 3{71=A]
A= ffof Fitt,
oo g7 ALttt -+ 371, A
Z, Al 571, Lifeguard, 712/ A4S $13]

% UolA &85 BIGk) RVSM &

2) RVSM &9
off thgt Al 7F Y25 I E}.
3) H] RVSM 9|<] Hl%u RVSM &9
olo] ARE7 Y}, E= RVSM 59

ol A| HEA}/CICe]| F &gt

5.:
l‘lrl

(2) ¥] RVSM &F27] RVSM ¢l £3
ZH=A}/CICs H] RVSM ﬂ”m RVSM <



8-20-

o2 QlA|3o} 3he},

(3) Fa2A oA AH|2 2lste] RVSMo] 715
3k Ao AAst B 7)12L AL35ka RVSM
&

oA Holum= i,

(4) RVSM &9
RVSM %

Pozﬁh
0f : “Point out Baxter 21 climbing to FL

360, Negative RVSM."

(5) Ther Ad=olils thah 22 8015 AME-
1) RVSM &4 W= XY 59 AR Al
2| 20{ : “UNABLE CLEARANCE INTO
RVSM AIRSPACE'
2) 2FAtelA RVSM A7t 7Hs & 735, B
SR QT Al
2| 01 : “REPORT ABLE TO RESUME
RVSM”

gt

5]

=]
=

ool

HEol A& 4, Bl
*Xéﬁ}@l BA AR

35717 Ads] A

olr
é

©) ‘%%7194
F2(HuAhE
Hl RVSM &
gt

8.18 X[golx|d

HA(Terrain
Awareness Warning System Alerts)
1) TAAL] B 3 Yol = F5717F A%
912 3l | A (Terrain Awareness Warning
System, ©|8} TAWS'Eal st} B, 3147|
of AAE thg ZAE Aol vhestar ek
HAAIA SRS wf, 2FAZE BAAR A
TAWS 27 A|F= AL ekl et 1 4
Aol Bieh= BA| AAE W
o}, TAWS 7 Hof| gHdh=

3719 3 B
A B U TE BE FB01A A
oluh oL Eakshe obd Aueh wE

2
2 A& WEstojof gt
(2) TAWS Z&of| tigt w302 3377} 7162
ARk ﬁrxﬂ/\}— TAWS ZEof| 2= g
3719k 71et v
offE 71 xF &
16’1‘4 th9] 71
FE 279 Felo] glrt,
1) TAWS®] §E3t F5717F e =g &
Aske B¢
2) ZFAF A ALNA] TAWS 7]50] $aE
kil g, AL #E Eli 2
A AL gAY, E= gelgt 4

o o°"

b

3) TAWSO|| -5g¢t g-g-7]of A 0171% gt
Halal JAAE 25 22 59d A
slolgt 749



8.19 2MEAI(Radio Communications)

29 1,

9} WAG

AFBA Tk
08 AREStoiA= o ek, BAEo]
A G Fap0] 271 AlgtE o] glon
2, A FuE o8kl HiF F9l ]
OF WAISH uf, ohE FAHI EAo] WAYSHAL
AXZE BAsh= 3719 the BAE ez 24
o] WA 4= qlrk, o3t 71 T W Huld
(Terminal) A T2 Fshe Z10] HiAls)

oF. ATIS®| 5A1% S8 HAIE 4 9L

O.
r

8.20 XA} 2Lt/= 2K Pilot
Acknowledgment/Readback)

7t B A ARRE BASto{of gttt o] 4
S, O ZF 5.9 AR HEEA] BAstoiof gt
ot Egh 2FAR SOl ¢ o, TAKE
AuALE A|Estefof shH, ST} Al Fof =
wAlo] E|x] okord A ] /el TAAHE
T 27 oA Barglct,

1) B3 FHA(ATC) B2 57}

2) &520l X<d(enter), 2+=(land on), ©]

F(take off on), @F=& 7}7to] 7] (hold

A7 |8y

short of), et EF(cross taxi) ¥ A5
(backtrack) &7} & #|A]
3) Ag BER, MEA 2, 24 BAo]
o 52, 3% A4, 715 & 24, 7ol
T (TAA} R E= ATISO]| 3 o o]
AR
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