Significant Parts of my life

“40 Years Helping Crews to Navigate Vertically so
Reduce Fuel Consumption, Noise on the Ground
and Approach Accidents — with Mixed Success.”




1959-72 Involved motor racing as well as flying.
1973 - Started work in BOAC for fuel conservation
1974 — Developed Circular Descent Calculator, patented 1976

1975 - Instrumental in starting quiet and fuel efficient
Constant Descent Approaches into LHR.

1975 - After TWA 727 CFIT accident into Washington the FAA
mandated GPWS - surprised did not require airlines to
fly Constant Angle Approaches when DME available.

2014 — Frustrated that CAAs not implemented in the US —
Accident to DHL A300-600F in August 2013.
FAA Human Factors expert — “Crews must not use
Vertical Speed mode as they don’t understand it.”

Accident Reports may not always find improvements in
procedures and/or training that could have assisted the crew.
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1958-92
FO Pilot Navigator

DC-7C
Britannia
Comet 4

Training Captain
Flight Manager

B707
B747
TriStar

1989-91
A/Chief Pilot
Director Operations

B747 SP
707

1991-94

Chief Pilot
Flt Tech Advisor

B747
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Chief Pilox
Fhight Technacal Adecsor

AHK AIR HONG KONG LTD.
2nd Flow, Block 2. Tin Cha Comtve, 1E Mok Chamg Strove, Koudoow, Hmg Kong

Tel- TOI 8888 Fax 7618055 Tolex 37625 AHK HX ~ Swa: HKGOOLD
Dowct Lme: 7608090 Res. Tl S2000M

1994-95 Airbus A340
Director Flight Operations
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1995-2002 Airbus A320/A330/A340

Flight Instructor/Training Captain
Technical Pilot, Support/ Flight Data Monitoring
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CAPTAIN HUGH DIBLEY
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2002 - Aviation Consultant
JAA Simulator Flight Instructor / Examiner
Airbus Training UK Ltd, and other TRTOs
Member RAeS Flight Simulation Group Committee
Chairman RAeS Toulouse Branch




Hugh Dibley’s Main Aviation Activiti




HPK Dibley’s Motor Racing Background
1959-1962 Raced own cars and MaiNly did own maintenance

195960 AC Aceca Bristol 1960 Lola Formula Junior 1961 Lola Formula Junior & 1st Lola Formula 1! 1962 Lola Formula Junior

1964-1965 Raced own cars under Stirling Moss Automobile Racing Team 1967 Raced own Camaro

Y

|

1964 Brabham BT8 2.5 litre Climax Sports Racing Car 1965 Lola T70 Chevrolet 6 litre /] 489 bhp 1967 Chevrolet Camaro Modified Saloo

Possible to break even — on miniscule budget by current standards!

==
ﬁ Hugh Dibley - Motor Racing as Driver & Constructor & Aircraft Fuel Conservation/Noise Reduction 6 Nov 2013 3/99
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1967 Targa Florio
JackieEpstein’s Lola T70GT

1967 BOAC 500 Brands Hatch
David Piper’s Ferrari 275LM

1968 Brands Hatch, Le Mans,
Oulton Park, Watkins Glenn
Howmet TX Gas Turbine

1964-74 drove

BRM, Camaro,
Ferrari, Howmet,
Lola, Lotus,
Porsche

mainlyinlong
distance sports car
races:

Brands Hatch,
Daytona, Kyalami,
Le Mans, Lydden
Hill, Nurburgring,
Oulton Park,
Rheims, Sebring,
Targa Florio,
Watkins Glenn

for private owners
and works teams

& own Palliser
single seater
Formula Atlantic

1970 Equalling Lydden Hill circuit record
in his own Pallser Racing Design Ltd
companyworks Formula Atlantic

1974 BA 1000 Brands Hatch
Gulf GR6 reserve driver

Hugh Dibley - Motor Racing as Driver & Constructor & Aircraft Fuel Conservation/Noise Reduction 6 Nov 2013 4/99
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Drove against International competitors

Autosport 4 Sept 1964
366 Goodwood
Tourist Trophy

STARTING GRID . .
: : And did win some races!
Graham Hil Jim Clark Bruce MclLaren
Ferrari 330P, Lotus-Ford 30

(Cooper-
Oldsmobile)
1 m. 24.6 s. 1 m. 23.8s.

Denis Hulme
(Brabham-Climax BT8 abht X
1 m. 25.2 s, 1 m.24.6s

David Piper Frank Gardner Trevor Taylor
(Ferrari 250LM)\ (Elva-B.M.W. (Elva-B.M.W.
Mk. 7) Mk. 7)
m .0 S, m. &0,

1'm, 268 s.
Tony Lanfranchi Phil Hill Dan Gurney
Shelby Cobra) (Shelby Cobra)

4 s, 1m. 27.2s.
Roy Salvadori Jack Sears

(Shelby Cobra) (Shelby Cobra)
1 m, 28.0s. 1 m. 28.0s.

Innes Ireland ohn Surtees Bob Olthoff
(Ferrari GTO) ((Ferrari GTQO)) (Shelby Cobra)
1 m. 28.4 s. m, 28.4 1 m. 28.4 s.

Tony Maggs Mike Salmon
(Ferrari GTO) (AstonlMarztisn DB4GT)
m. 28.

1 m. 29.6s. 6 s.

Peter Lumsden  Peter Sutcliffe  Richie Ginther
(Jaguar E) (Jaguar E) (Ferrari GTO)
1 m. 30.6 s. 1 m. 30.6 s. 1 m. 30.2 s.

Roger Mac David Hobbs
(Jaguar E) (Lotus-Ford 23)
1 m. 34,6 s. 1 m. 31.8s.



Motor Racing fitted well with BOAC. 1967-1974 entered in all
BOAC International Sports Car Races at Brands Hatch

e convgnment of drilling rig eguigment for Teheran beng loaded oo » WOAC Boong
7. 3MC frosghser. The fond. which ket on 1 April wad one of the largest single conigrments
10 e carried by BOAC end filled the asrcraf) 10 fis cupacity of nearly 40 1om

BOAC Bocing M7 Farst Officer Hugh Dibley w the cockpit of 1he Howmet TX et car at
Heathwow Airport Loadon. With him o Amercan dentist Dhck Thompnon. | he drovers amd
o o avetiod from the USA hy ROAC Bosing 707 fresghier tn take part i the 1965 ROAL

nal 300 Kace at Reands Hawh,




Motor Racing fitted well with BOAC. 1967-1974 entered in all
BOAC International Sports Car Races at Brands Hatch

Including the Howmet TX Gas Turbine
car at the BOAC 500 at Brands Hatch,
then at Oulton Park, Watkins Glenn & in
September 1968 Le Mans

-

7 A

The Howmet TX of Dick Thompson and Hugh Dibley at Brands Hatch in 1968
Photo: Ferret Folograpbics
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Formation of Palliser Racing Design 1967-72

Factory set up at North Street, Clapham, Central London

Bob Winkelmann, San Francisco
in 1968 bought and paid for
3 US Formula B Cars

In 1969 Bob Winkelmann
ordered 20 Formula Fords

Marketing strategy was to export
cars to one outlet in the US

UK market supplied when US
demand disappeared

Nearly 100 cars produced. Championships won in UK, USA and South Africa. Wound up in 1972
Eéi H Dibley concentrated on aircraft fuel conservation and environmental noise reduction ==

Hugh Dibley - Motor Racing as Driver & Constructor & Aircraft Fuel Conservation /Noise Reduction 6 Nov 2013 49/96
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Formation of Palliser Racing Design 1967-72

ot

Factory set up at North Street, Clapham, Central London
s AR 3 : 2 2 | =

Bob Winkeln
in 1968 bo
3USF

P e e o
- -~ B -

In1969
orderec

Marketing «*
cars to ¢

Ut d-Hugh Dibley’s Palliser cars have been achieving numerou
LEyElsuccesses in Formula Ford events this season. Here “the boss”}
s seen practising what he preaches in his Formula Atlantic

Nearly 10 5Jgo}fo}4 See Editorial
- H Dibley concentrated on aircraft fuel conservation and environmental noise reduction ==
| salan |
ﬁ Hugh Dibley - Motor Racing as Driver & Constructor & Aircraft Fuel Conservation /Noise Reduction 6 Nov 2013 49/96 m Lt
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ALLENTOR &S5

Y At §
PALLISER -

PO RIYT W

As bilingual in French assisted with Palliser sales at Nice Racing Car Show
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But the domestic situation changed —
Especially after our twins were born in 1971

But after became pregnant became unacceptably
nervous for me to continue driving.

Swedish drivers Ronnie Pedersen & Jo Bonnier killed
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After the first “Fuel Crisis” in 1973
assisted in BOAC’s Fuel Conservation Campaign
(helped BOAC to remain profitable until 1977!)

Changed from Fixed to variable Long Range Cruise Speeds, etc
Pre-Flight Management Systems — produced manual Flight Data Cards:

TriStar 707 707

IBritich 707- ?.s-: 7 8707
| i pos DESCENT/APPROACH FUEL APPROACH / HOLD
I L : ; | STAND | 200KN FLAP OF|I TOKN RLAP 4°§ {MIN SPEED [NRCRAFTICRUISE| __HOLDING
330 oo e el e escaviamo 6000FT | asoort IS FLRP{WeiGHT] seeED R ToPT. F ea
- p CONFIG-| FUE ONFIG-| FUEL l\ﬂ‘v:rf”EL ﬂ'!"' o KGSIFLISQ MW

AC| SPEED |CRZ lspeen JURATION] (TIME) JURATION (TIvE) lJPAT"CNt IME) 143 173|203 | 20| 333 | 236 |rL280{ 5400

Weight e A "‘:.‘,_}; '_‘ i
oo M_|[413) EPR ZENd'ENG'" axd | 28) |20 : SA'?(‘NJ w4171 (200 || | 5 | 328 |232 |n2so|s200
190 8°59 909150 132 267 e " ;,;"' T o |38 1e8(198 | | | O | 322 | 228 |r2s0| 4900
1850835 298 | 518|162 | | 262 T e o TR whzdelos[105 —F
180{0-83/206 508|173 | 257 —jssondluel | | uae | 1 jodel : .

175 1 | [ [499(183| |252 | 80m4 Zacio 118) ! et B 131|181 191 | |OO |

Climb FL 350(Opt 174000 kg: Max 182000kg SO0mm| S5 1150 | [ -oxl2g 158 (188 | Q5 [301 [211 |FL280/4200
170] | [ | [489]192] 247 L caosnl tiar ] 1l T°°'(G‘D 125155 185 | 90 |293 |205 |r2so|4000

:gg [ ]' [:;:: :?:[ = 2;: o 2504 (1) 1 | X teyil I M?f,m - mdl21)is1 j1e1 | 85 |28 1994*?\.2901'3700
- | BO00FT] TOOKE BOO X3 11100 1| | | |
Climb FL37010pt158000kg; Max 67000kq) lzsoxnl (10) | ¥ Luoy | | | an | 2418|148 178 | 80| 277 | 193 jrL30g 3300

; . T
155 460]222] 37 |232 st |200KN| 800 K0{ 200KN | 600KS 700K6 e snand | DIVERSION FUEL
150 'iI.’ :qu 451/231| 52 |227 : SEARUP JSEARLA_(7) | ¥ 1 (8) | R oo | 25006 | |FUELTO ALTERNATE o

a500FT ___ __ I4800FT 4500 FT
145/0-80| 285 430|240/ 68 |222 w|[7OKN | 880G 70 kN |83 P'DQ%:" 880Ke FL380 [2200KG| | + RESERVE (MIN.3200K0) [+ KB
140/0-79| 281|418 250 | 83 |216 i - ‘I'i' t “ (6) lganud () 200 11500 81 J AV DEIERNSH%O‘LT 1 o=

135/0-78( 277 | 406 | 260| 97 |212 “ 3000 FT] 40010] 209 s0oxl o i 400Ks FL2%0 (1600 KG ||| FUEL FORAPPROACH (Nl +
130|077, 273 {384 | 270|111 | 205 i FN;?,,, (5) FL200 1300 k6 | [APrmoacH & oiverT rusL !ﬁ’

!
218 |RL270|4400

18! | | Y T = T T T -
125(0-76/ 269 | 381 | 280 127 | 201 20 XN | 230K | 280K5] | 50 K| 280K FLISO loooxc""'mmmn“ KG

| N 5 L AP O™ FLAP N Y i i
120| 075|265 | 369|290 142 | 196 Sttt St LB st T T ‘[,;ﬁ: (2) FLI00 | 600 k8 | UaLTiTuDE oiveERsioN oM ALf= Ko
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Word Processors & Colour printers allowed total performance on 1 sheet

DumpBpmp| 37min [ 31min | 27min | 23min | 19min | 15min | 10min | 6min 2min | 2min] omin | 10 min 2.47 / min |6 pmp Dump
Time 4pmp| 54 min 48min | 42min | 35min | 29min | 22min | 16 min 10min [3min MLW 3min] 10min | 16min | 22min | 29min | 35min | 42 min 48m|n 1.6T / min | 4 pmp Time
Weight | 370.0 | 360.0 | 350.0 | 340.0 | 330.0 3;0.0 310.0]300.0]290.0]280.0}270.0]260.0]250.0 | 240.0]230.0]220.0]210.0] 200.0 | Tonnes
Flap 10 | 175,185 | 172/182 | 168/179 | 164/176 | 160/172 | 156/169 | 152/166 | 1477162 | 143/150 | 139156 | 1367154 | 1327152 ] 130/150 | 1301150 | 130/150 | 1307150 | 1307150 Flap 10 | VRV2
Flap20 | 168178 [165/175 [ 161/172 | 157/169 | 153/165 | 149/162 | 146/159 [ 141155 [ 137/152 133/149 | 130/147 }.50.145 ﬁ)l-&i 130/143 ious 130/143 | 130/143 | Flap20 | VRWV2
(349 350 |34 295 | 341 338 336 330 : 322 247 242 237 233 ::s]. 224| Climb: Max Gradient
vmd 311 307 303 299 2905 201 :ss 282 277 272 267 263 257 253 248 243 | Vma & Max Rate Climb Speed
4 M <iSA+10%o| FL328 bt | FL334 v | FL341 pa| FL34a pa| FL353a | FL361br | FL367 e | FL3740nr | FL3820a | FL38aba | FL397 o | FL40s0R | FL4120a | FL4220n | FL4310R | FL4410a | FL4S00R 4 M
eng MIAX| <15 +20° 1321 303|330 31s|33s 324|347 333|352 342|361 351[367 350[374 367]382 375|380 382|307 300[40s 30s|412 406|422 414|431 422|441 43| 450 442 |F emaMIAX
4 eng Max
FL: ,200.0 : = 7 i 847/230 H.‘So
15 12&,;0.‘;; Air Hong Kong B747-249F JT9D-7Q 2 Packs On 155 328 e
FL43s | 135 2210 8477241 | 847241 1990 '
4162210 Long Range Cruise 1.55 240 | 1.48 230 | 1 20 8uter E“Lﬁ
FL41e | 135 2440 MachTAS 8461252 | 8471252 2200 :
pe-g s DR 138 159 — |1.53 247 [1.47 237[1.42230 | 1.53 222 120 Bume: S‘Lﬂg
FL 1322090 847/264 | 847264 2410 | FL39;
S 1.56 365 | 1.51 255|146 245 | 1.41 238 | 1.37 231 |1.33 224 | 1.30 218 * 80 8urer | iSASG
FL37s | 1 2e2080 8461277 8431276 | 840275 835273] 2670 L Ei87,
220+ 2870 158280 (1.53 268 | 1.43 261 | 1.43 254 | 1.39 247 | 1.30 240 | 1.33 233 | 1.29 237 | 1.27 331 | 1.24 315 | 1 20 Bumer | SiTm0
FL3 1303200 8467290 | .847/290 842/288 | 839/287 | 8351286 | 820284 823282 2930 |36,
e ZD 1.58 - |1.53283 [1.49275|1.45267|1.41262|1.372551.34249|1.31243|1.29236 (126230 |1.24 224 |1.21 218 | 1.19 213 | 120 Bufe: | sa sssc
F1L33: 1,3533552'8 847/303 841/301 [ 838/300| 834200 | 828207 [ 822/204 | 815202 | 806288 3240
g 155208 (1.49287[145262(1.41275(1.38268(1.35262|1.33256/1.30250(1.27245 (125230123233 (1.21227|1.192233 (1.17 216 | 1.15 210 1-80 Burer | saassy
FL31e 13a2820 842/315] 839314 836/313| 83213111 .827/309 821/307] 814/304 | 806/301 | 7972208 | 7867204] 3510 | E1 310
STy 44292 (142288138281 135275133269 1.31263|1.283 ) K 1.12 209 | 12a Bufie: | SASGo
FL29, oo s Data taken from aircraft ﬂlght 764297 366.0
’ 137204 |1.35287[133281[1.31276|129271|127265(125260|1.232 . 1.00 208 | 120 Bure: | Saase
FL28. savas| w93 mean | s2sn| e Manuals displayed clearly to 752209 | 7397293
134202 | 132285130279 128274 |1.26260 (124264 (122358(1.212 . 1.08 207 | 1.06203 | BA4re
FL27s | 544344 [ 842343 | 3401342 | 837/341 | 834340 8301338 | 826/337 | 82173 crews prOVIded most of the 740300 727204 | NE{D T
1.30289 | 128283 127277125273 (123267122262 (1.20257[1.192 1 : 1.07 207 | 1.06 203
FL26s | 841/350 |.839/349 | 836/348 | 832/346 | 829/345 [ 824/343 | 819/341 | 81473 SaV|ngS Clalmed by 728/301 | .714/295 FI_2&
= ] 127287 (126281 1242376123271 |1.21266(120261 [1.18256(1.172 5 1.06 206| 1.05 202
FL 25, | 537356 | 834354 | 831/353 | 827/351 | 822349 817/347 | 812/345 | 8053 F||ght Management Systems 7157302 | Copmghe H_zs,
1.25285 |1.23279|1.22278]1.20270| 119265117360 [1.16255[1.153 1.05206| =PxD
FL1 750/386 |.749/385 | 741/381 | 733/377[ 725/372] . 716/368 | 707/363 [ .697/358 | 687/352 | 676/347| 665341 | 654/335[ 642/328 [ 6201322 617/315] 603/308 | 589/300] rs2e9.7g 51_15.
1.08272 |1.07267/1.07263|1.06259)1.05255)1.05250|1.04246/1.03242(1.03238(1.02238]1.02231(1.01236(1.01221[101217]1.00213 |1.00200 | 1.00 304 | e 060520 | ISAZ4EeE
i . 0 . » - WV » » . » 0 v . 0 ‘ . . » . ;
Weight | 370.0 | 360.0 | 350.0 | 340.0 | 330.0 | 320.0 |310.0 | 300.0 | 290.0 | 280.0 | 270.0 | 260.0 | 250.0 | 240.0 | 230.0 | 220.0 | 210.0| 200.0 | Tonnes
Vref 185/. | 18%. | 178/- | 176/- | 172/. | 169/ae3)| 166/159)] 163/as6)]| 160/as3) | 157/150 | 154/146 | 150/143 | 147/140 | 143/137 [ 140/134 | 136/130 | 133/127 | 129/124 |Flap 25/30
Distance from MINimum Wet or Dry| 3000m | 2900m | 2850m | 2700m | 2550m | 2450m | 2300m | 2200m | 2100m | 2000m | 1900m | 1800m |MIN wetdry
Auto touch-down Brake [MEDium Wetor Dry| 2150m | 2050m | 2000m | 1900m | 1850m | 1750m | 1650m | 1600m | 1500m | 1450m | 1400m | 1300m |MEDwetdry Auto
Brake inzerowind at | Setting |IMAXimum WETr'w | 1950m | 19500m | 1850m | 1750m | 1700m | 1600m | 1500m | 1450m | 1400m | 1300m | 1250m | 1200m |MAXWET| Brake
Flap 25 Vref + 5 MAXimum DRY w | 1500m | 1450m | 1400m | 1350m | 1300m | 1250m | 1150m | 1100m | 1050m | 1000m | 950m | 900m |MAX DRY
Descent |Normal (Gradient 315 fUnmile) Econ (Gradient 300fUnmile) St Air ) 275 p) 2 2 25 5 ) 243 24 Descent




After re-merger with BEA to form BA —
In 1979 became Head of Operational Fuel Conservation —
these measures instantly saved 8% on similar types
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OPTIMUM DESCENT PROFILE FOR:

CROSSING
CLEARANCE

STRAIGHT IN
APPROACH JOINING

CIRCUIT
DOWNWIND

(Article written in 1973)

THERE IS NO TRADE BETWEEN FUEL/TIME ON A POOR DESCENT
EFFECTS OF OPERATION AWAY_FROM OPTIMUM:
1. WASTEOF FUEL =L + g(POLLUTION) e7c. (£ n00,000 PER ANNUM)
WASTE OF TIME = £ W (COMPONENT TIME) + PAX. RELATIONS
EXCESS NOISE = PUBLIC NUISANCE = RESTRICTION OF OPERATIONS
LACK OF EFFICIENCY IN ATC SYSTEM

PAX COMFORT (POWER/ATTITUDE CHANGES, SPOILER RUMBLE, ETC.)




"ALTITUDE FT X 100

300

100

Crews’ Profiles Could be Grossly Inefficient -

HEADWIND TAILWIND
< : .
., reverse thrust o <-—WEOIgHT—’ Q\?_. =
c_——_r—":'; S vi(“ <\ \'W'
S & & ' qu A
¥ s P
& o a» o
T S
3 45‘% \?‘9 W
(5 'LeQ 0\e Early descent at Max Speed/Vmo
A - N g 09“ : with high engine thrust (used in the US)
& AN R0 |
E et
s e
1 ] 1 1 1 1 e < | | | SR
20 40 60 80 100 120 140
NAUTICAL MILES
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ALTITUDE/CONFIGURATION
FUEL BURN COMPARISON
(330,000 LB/150,000 KG AIRCRAFT)

AIRSPEED
NM/TONNE
% FROM 23%

83/270 KNS

210 KNS
40 NMS
+ 180%

210 KNS
31 NNS

FL200
DESCENDING

Minimum Fu
FL30 170 KNS

DESCENDING | 90 NMS
- 20%

FL30
DESCENDING

CONFIGURATION

LEVEL CLEAN

o

S
=

LEVEL CLEAN

e
LEVEL FLAP 49

)
Nl
La

LEVEL FLAP 22°

DESCENT CLEAN

FLIGHT IDLE
10N

————

3° GLIDESLOPE
FLAP 10FLT IDLE

< -:'_,,-“." -
3° GLIDESLOPE
FLAP 42° GEAR
DOWN

FUEL AND | FUEL AND
TIME DISTANCE
FOR 10 NMS| FOR 1 MIN

210 XKGS
100 KGS
4 NMS

700 LBS/

320 KGS
160 SECS




AIRCRAFT CLEARED TO FLO0 WHEN READY
TO CROSS COMPTON FL110 OR BELOW

DESCENDS \\ DESCENDS
IMMEDIATELY ———=— CORRECTLY
~

500 KO FUEL)

A

BRECON LYNEHAM I WOODLEY

: S COMPTON LONDON
Article written in 1974) "




NASA 737 Trial in 1979)

N * 0.62 0'( - 0.78

™~ o

! T (e

t

CALCULATED
DESCENT  /

/
£
/ B-737
/ CONVENT IONAL FUEL BURNED & TIME BETWLEN
/ DESCENT THE ENTRY & METERING FIXES
ALTITUDE, # TRANSITION TO
o
FT Pt DESCENT SPEED |.78/340 | .62/2%0
/ TIME (MIN) n.7 n.7

FUEL (LBS) 653 447

25

TRANSITION TO
23 340 XCAS

ADD THRUST
21 TO MAINTAIN
250 KCAS

4 4
j{ 250 KCAS 140 KCAS

194 : —
0 10 2 0 w50 60

1
METER NG DISTANCE TO METERING FIX, N,MI,

Fix

o A

NASA TCV 737

A Comparison of a Conventional Descent Profile Typically Flown and a Descent
Profile Calculated by the Flight Management Descent Algorithm,




Most Aircrafts’ Optimum Descent Gradient is about 3°
From Altitude and During Final Instrument Approach

Due to Anglo-Saxon Units —
Distance in Nautical miles and Height in Feet
Height (feet) on approx 3° Profile = Distance (nm) x 300

HEADWIND TAILWIND

MisseD APPROACH: Climb to 2600, then turn RIGHT via UNZ VOR R-242 to
FLAKE D7.0 UNZ and hold.

L
&
= '."r” £ | A)‘.D ,
&7 e 4| ILS Approaches 2.5° to 4° |
A b FuLL WAIL of ALs 00 o e T Txis VOA =a
Nl 300ft/1 nm or 2.8° l w| 720" (231
1 % %

c
(=
=
-
-
-
c
=
=
—
—
=

va | 34 1 [ 760 wes
‘ 140 760" ‘s
% | ] 69 860" 585 -

Y P2y N

NAUTICAL MILES

3 Times Table used mentally for Rough Descent Guidance
“I can do that in my head”
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0

Airbus Training slide - Entry Level Training Pilots’ Course

Land conf
VAPP

IMC

1000 FT AGL
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(Article written in 1973)

Examples of other suirable Gradien's.

4:: '1?6 % 3"3.6; |$E:é ACOfrper mile | GOOFT per mile
Wind =10 a0 Height = [Dist =3 Dist X 4 |Disr. X6
%ﬂ IG(D"P‘.'V:N;‘.“‘) ) - or Dist = Hr x3)
Houn<a W
o T00ft par 50“)“' (W So0fr Rate of Descant’ = 5-5 X G/Speed | 6-6 X G/Spead | 10 X G/Speed
3 par min

Fossible Arcrafr | 707, 747 | 707,747 | All Aircra °

Gnfiguration |Super VIO | 340Krs LAS. | Spoilers, Geor
Hcighf o losa (OOFear) = Distance 1o run(N.Miles) x 3. 300 Krs |.AS,| Standard VCIO | or Flaps.

. Clean. 290Krs |.A.S] Required in
Rate of Descent (I per min) ALWAYS = 5 X Groundspeed (Knols) Super VC.10 | New York

(or X Groundspeed X 10) with spoilers | T.M.A.

On 3° Slope: Height (Feet) = Distance nm x 300
Vertical Speed fpm =5 x Groundspeed Knots
Should always know VS for aircraft configurations

—
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Many crews still descended on Steps as before
distance information available - when could now
navigate to 30ft using distance shown to 0.1nm

Radio

Beacon

Mountain

Non Precision Approaches,

This still applies to
Step Down, Dive & Drive

the major cause of
CFIT accidents

gg%
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Descents Flown Accurately with Mental Arithmetic

Distance to Start Descent at 340kts at 400ft per mile gradient =
(Height to Descend / 4) + Distance to Decelerate + Distance at Bottom of Descent
Example: From 35,000ft descend to cross 23 nm at 8,000ft at 250kts
(27000/400) + 9 + 23 =68 + 32 = 100

Start descent at 100 nm, with Vertical Speed for actual Groundspeed

Make regular checks to confirm on the profile
Example at 75 nm: (75-9-23) x 400 + 8000 = 43 x 400 + 8,000 = 25,200ft
Example at 50 nm: (50-9-23) x 400 + 8000 = 18 x 400 + 8,000 = 15,200ft

| CAN DO THAT IN MY HEAD!

While still flying the aircraft, etc??

Nobel Prize winner Daniel

I'he International Kahneman disagrees

Bestseller
Ask someone walking for
EFRD
Instant reply 4

lEh}trjklggS;] | Ask for 17 x 24
ast and Slow To think will stop walking,
-

or flying the aircraft?

Daniel Kahneman
"
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| can never do them in my head.... et
on’t you marketed this properly!” o ) N——




Captain Tom Gasparalo, Training Committee (
hwest Airlines — original Low Cost operator of
who attends our RAeS operations conferenc
Took my penultimate copy,
Doesn’t want to give it back,
Thinks | should make/market some more!

P
-~
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The Reverse Side Showed Expanded Scale
to Fly Non-Precision Constant Angle Final Approaches
with Direct Distance to Altitude Checks
To accuracy of about 30ft

Approach Slide Rule Set for Washington, Nairobi and Toulouse/ Guam

IAD 12 - set ahead 1.2 DME at 360 ft NBO 24 - set behind 1.0 DME at 5,300 ft TLS 14R - set behind 2.7 DME at 550 ft
or Guam 06 - set behind 3.3 at 310 ft

Principle still valid today using Distance-Altitude Tables
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UNITED AIRLINES

Nov. 18, 1977

Capt. Hugh Dibley - ™
British Airways, TBA A
Heathrow Airport

London, England

Dear Hugh:

This will acknowledge receipt of the descent approach

calculators for our evaluation. I will be distribut-

ing these to a number of our line managers and regular F
line captains for their use over the next six weeks. g

I would expect a decision shortly after the first of

the year and will advise you at that time of what our

decision is. Thank you very much.

Sincerely yours,
Z C‘—«W ](’ N
ale E. Cavanagh

Director of Flight Standards
and Procedures



UAL Requested Removal of Expanded Final Approach Scale
Allowing Constant Angle rather than Dive & Drive NPAs
Replaced by Scale for 4000-4500fm Vertical Speed at 500kts

In our telephone conversation several weeks ago you indicated t

to modify your calculator, if necessary, in order to better match «

1 Would it be possible to use the

calculator (altitude on glide slope) to provide a descent calculation
!

rased on a descent rate of about 4000-4500 feet per minute at 500 knots?

4000-4500 fpm at 500kts gives a descent gradient of over 500
ft per nm which could only be achieved at uneconomically
high speeds and thus was not produced.

Made device with variable gradient for high & low speeds.
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400

300

"ALTITUDE FT X 100

100

UAL Request for High Speed Scale (727s?) Not Implemented

HEADWIND TAILWIND
~=F - >
7> EFFECT
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Variable Gradient on Elastic Scale — Labour intensive to produce
Descent gradient set for aircraft weight & Indicated Air Speed, adjusted for wind -
Upper scale gave Vertical Speed for Groundspeed, Lower moveable Distance scale
checks v Altitude. Extremely effective with light aircraft in strong head winds.

SINK RATE 3500 FPM
- AT 480 KTS GROUNDSPEED
BOTTOM OF DESCENT

DISTANCE SCALE SET : TOP OF DESCENT
WITH 15 NMI INTO ABC GRADIENT SCALE SET TO GIVE

UNDER 11,000 FT 26,300 FT 35,000 FT OVER 70 NMI
AT 50 DME

GROUND

Jlllllllll‘lllllllllp
0 150 180 179 "0

ORARE | :
i | . \

DEGREES

FEET PER N MILE &

GRADIENT 435 FT. PER NMI
HEAVY AIRCRAFT ABOVE VMO CLEAN

DE NT .
SCENT GRADIENT - FEET PER NAUTICAL MILE A bl Aadeid B E . s P 530 250 FE N
BOEING 747 AIR CRAFT WEIGHT | | | [ win. FueL 1A AIR CRAFT WEIGHT
—_— s | ! <
1. Obtain St Alr Gradient trom alrcraft weight ar AS 280.000 KG I | | » ot
2. Set Gr lay SHEB0.I0H . st el =t L A {575,000 LBS
3. Ac 5 @ shown under 240.000 KG [ 14 L 530,000 L8S
e stan scent paint 220,000 XG | _— h | Ks 4 . TR —4{485.000 LBS
J sce 5 < 1 )

200,000 XG 1 . 4 } ; 440,000 LBS
NDICATED AIRSPE y = I
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Set for 5000ft — UAL’s Denver Base

was flying Step-Down / Dive & Drive NPAs

ong radar warned a 747 which missed a step and we

It
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e TWA B727 Accident into Washington Dulles in 1974

Hit hill at 1,700ft at 25 nm when should have crossed 1,800ftat 4.8 nm

FAA mandated all US carriers to fit GPWS

No comment about better use of DME during descentand approach?

If the FAA had also mandated that DME approaches must be Constant Angle —
Many lives could have been saved in the following 30 years RVEUGCRUEIRAVEETES

RampEsen  WASHINGTON DC (VA 20000 F
- : VOR DME Rwy 12

OsT

ANCE NM
TWA 727 11:09 D¢c 151 1

1in 2003 |

vor

==
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Example of poor Vertical Navigation at High AItitude!

14 Oct 2004 Pinnacle Bombardier CL-600-2B19

Ferry flight — only 2 pilots on board
Failed to monitor autopilot Vertical Speed Mode climbing to FL410,

Speed reduced to stall which was not recovered.

Should have been prevented by improved knowledge of aerodynamics
and thus use of automatics —

(There is an official view that crews must not VS mode as the mode
not understood. This indicates a failure in training.

VS has to be used routinely when climbing fast in busy airspace to
avold unnecessary ACAS/collision avoidance warnings, etc.)

Could have been recovered by better knowledge of aerodynamics and If
had been given proper stall/stick pusher training.

Avoided by proper crew discipline.
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Approaches Flying at Low Level
can cause Major Noise Nuisance
affecting aviation and the whole community

In 1960s-70s the inhabitants of central London were
greatly disrupted by aircraft on approach to LHR —
At times normal speech could be impossible.

Because.
1. The route is over central London
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The main route is over central Londo

Lycée Charles de Gaulle
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Approaches Flying at Low Level
can cause Major Noise Nuisance
affecting aviation and the whole community

In 1960s-70s the inhabitants of central London were
greatly disrupted by aircraft on approach to LHR —
At times normal speech could be impossible.

Because:
1. The route is over central London
2. The largest operator flew in a high drag configuration
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INITTAL APPROACH

Altimeters

Speedbrake lever

Flaps

PUEL cssvccsvessncsesisssonsossssssas
NOLICEB cinivcosensscssssscsvscnssosss
Seat and harnesses

APFDS

RRGAY ssesosnsescscsossssssscccncsssss
Altimeters

Flight Purser's report

Croggbleeds .ssvecooscocccsasverconsse
Continuous ignition and

engine anti-ice

Gear

FINAL APPROACH

1.

3.
L,
Se

e

Altimeters

Flaps
AFCS
FIAEhE I PECLOTE sonesnivns s samuand sss
Cabin STALL cosesvessssssssnsssnssees
Wing anti-icing ceeecccccscccsesscsse

LANDING

AGS sevevscsossvescrsscsnsosssnnensas

Reverse Thrust ccccosssvovocovosnncen
BYOKeS ccvssnscensvssocesessosonavsese

pRiLLs 4

Check/set all to QNH at

Trans, Level (eross-check alt,)

In. Check lights out.

Flaps 4, Check slats., Flaps 10°.
Set for landing.,

On.

Adjusted.,

Set., PVD arm.

STBY.

Set left QFE (cross—-check elevation).

Latch in.

As required.
Down. Anti-skid-test. 3 greens.

Set right QFE (cross-check
readings) except for QNH SRA.
L2* , Check DLC.

Check modes and flags.

As required.

Signal.

OFF at 500 ft.

Check.
Select,

Apply.




Similar Approaches Flying at Low Level
can cause Major Noise Nuisance
affecting aviation and the whole community

In 1960s-70s the inhabitants of central London were
greatly disrupted by aircraft on approach to LHR —
At times normal speech could be impossible.
Because:

i,

2.
el
4

The route is over central London

The largest operator flew in a high drag configuration
ATC would clear aircraft down to 2500ft at 170kts
Causing a stream of the noisiest turbojet aircraft to fly
overhead a large population at high thrust and low level.
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Similar Approaches Flying at Low Level
can cause Major Noise Nuisance
affecting aviation and the whole community

In 1960s-70s the inhabitants of central London were
greatly disrupted by aircraft on approach to LHR —
At times normal speech could be impossible.

Because:

1. The route is over central London

2. The largest operator flew in a high drag configuration

3. ATC would clear aircraft down to 2500ft at 170kts

4. Causing a stream of noisey turbojet aircraft to fly
overhead a large population at high thrust at low level.

Pressure to move LHR to the coast Northeast of London
SOMETHING HAD TO BE DONE!
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JOURNAL OF THE GUILD OF
AIR PILOTS AND AIR NAVIGATORS

March 1974

How to Reduce Noise and Save Fuel - Now
By Senior First Officer Hugh Dibley *

(Lrveryman and Vice-Chatrman. Tochnical Commitios, who iz exprezzing a purely perzonal view)

FUEL comservanon bas always beea » major facior 1n efficienr akline operstions but it is being
highBghted by the present crisis (1974 During climb and cnmse 1t 13 relatively simple for 2 pilot o
exmact the best performance from the aircraft, mainly by fiyimg at the correct speeds and ot the
optamums alnmds for the sircraft weight Bur dunag descent and approach practical mformanon may
not be 5o readily available whick can lead to a considerable drop away Som optimum efficiency.

Poor descent and/or approach op d icall the amount of foel bumt ~ at least 20
Per cent 0n 3 SBOTT sector — besides making life under e approach path unpecessanly solsy

Alr Traffic Coutol obviously kargely governs an agcrafl’s navigaton (o a complex termizal area such
as Loodon It & umportant that the profile prescrnbed by ATC should be 25 close to the awcreft's
pimum descent and approach path as possidl

An ideal profile for minimum fuoi durn - Dul not miniwtum noise - £ 2hown In Figure 1)

The arcnaft descends from the cnuse alnrode ar potnr A with misimwm power 10 Poist B ar curcalt
besght and then decelerates to approach speed before starnag s final approach at pomt C to land 2t D
A good approach 13 a prerequusnize for a safe landing, 50 it 35 vital that the aarcradt 13 properly snbilised
ot the correct speed ia the landing configuration (gear down, linding flap) in the last 1,000 & or 3 miles

.
340/ 250 hts

N Cvtg Lire

undisturhes

B—ry

'
e s S

Normal Ol Life
only shightly affected

Aircraft were flying in
this configuration for

20 minutes/60 nms

& Space Academy - “40 Yea




National Air Traffic Services

FROM: Air Commodore Ian Pedder, OBE, DFC, MBEIM, RAF,
Director of Control (Operations)

The Adelphi,

John Adsm Street,

London WCEIH GBQ

Talephane 01 836 1207 J.Hi‘li.:'i Eg

H P K Dibley, Eaq,
Guild of Air Pilots and Air Navigators,
163 Holland Park Avenne,
LONDON W1l
Our Ref SM/S203 §
7 May 1874

Lo M- L3y

FUEL SAVING

It is with considerable interest that [ read your article “How to reduce Moize znd Save
Fuel — Mow™ in the barch adition of the Journal of the Guild of Air Pilots and Air
Mavigatars.

We are, of coarss, very conscious of the need to afford operators the opporbnity to
copsernee fuel whensver possible, znd we have recently extendad the period of
oparztion on the White Airways that we infroduced at the beginning of the el sz
These specifically arranzed direct routes have enghlad siznificant fiel savings w be
mazde in the an route phasze.

The THIA phase has proved fo be & more complex problem. I am sure that oo are
aware that UK contolled airspace iz desigmed to affect the minivwrn amount of
airspace commensurzte with flight safsty, and this very tizht comfizuration does
restrict the roorm for manoemvring if we are to avoid any adverse effectz upon the
expeditious flowr of waffic. Even the smallest revizions to procedures can have
considerable impact upon other parts of the syztem. We are curently coming across
difficulties in this area and, so far, have not found 2 soluton which could be
practically implemented. Meverthaless we shall kesp on Tyving.

Finally, I should fike to express my appreciation of your contribution to the problam

and reaffirm that MATS is very mmch concerned to de what it possiblby can to offer, to
all operators, oppormumities to conserve fel

far Faadier



OBSERVER 21% September 1975
‘Gliding’ Jets halve the noise

Sy ANDREN WIL2CN

BRITISH AIRWAYS and the Civil Aviation Authority are resisting introduction of 2 landing technique that
could cut London and other citie: airport noisa by half.

The technique, known a: “low drag, low power,” has been safely and successfully uzed by the German airline
Lufthansa for more than four years.

Instead of putting out flaps and landing gear 12 miles from the runway, and having to increase power and
noise to overcome the extra drag (the conventional British Airways method), Lufthansa pilots fly 'clean’ down
the three degree zlide-zlope until they are near the airport.

At 1,000 feet they still have 40-30 zeconds to extend flaps and gear and (:tabilise for the touch-down. If that
were allowed when approaching Heathrow, thousands of people living along the Thames would be spared 2ar-
splitting noise.

At 2 dizcussion in London last week CAA officials alluded to 2ir waffic control problems with the German
systems. But the real reason for Entam's reluctance is that British Airways Tridents, already among the rotziest
jets in the world, are equipped with an automatic landing system which require: that flaps be extended at
conventional height.

The British planes descend at 140 knots (161 INUL) spreading a carpet of noise over a wide area, whereas
Lufthansa's Boemngz 727: descend at 170 kxots, with engines nearly idling, almost like gliders. Even at Eew,
where roize would begin, (322 diagram) it would be much raduced

L BRITISH AIRWAYS:

UNDERCARRIASE BRITISH. AIRWAYS
wo ruw raes oovng - NOISE STARTS HERE

SPEED 140 XNGTS.

LUFTHANSA
NDISE STARTS HERE

LUFTHANSA :
FLAPS DOWN &
SPEED 170 KNOTS
TouckoowN

GARDENS
MARKEAR

Y: Air& Space Academy - “40 Years Trai

THE ECONOMIST SEPTEMBER 20 167% BUSINESS BRITAIN Page 08
Airport noise
The German way
A wckaigos whick tould Ralve sircra® poiwe for gesple Living snder the lsading rosts mare Sam I-4 miles, Som
Landod's Heatheow aspont (137 Westmizeter 19 Chiswick) is Soizg given S cold oalder by &e Tl Aviation Astherity.
The techrogee, salled “low-drag-low-noiss”, was developed by %o West Gorman azlme, Lufthansa, % ot round 3 problem
Iuklnlﬂnlhpbuab in Gins with the 7 at Fraakfurt asrport, whare the residents were objecting 1= baving thew
sardrums blasted. What it 234 wp 0 & thar is leaving fie nowy. fmal be of fe landing process wal i
asropiames ws newsr 4o airport and (doa't get alumed) nearer e gromnd.
Under botk e Luftbaxca and the standard syvtems, 3 taffc conrolions dxect Se airmra® Symg at sbost 210 ksoss,
Mlgﬂlbﬂllﬂnhh_ﬂvum Secretical glide path whick peints wp Fom e end of the
3 Using e convestiosal landing sppeoach. a2 absus 12 males from ths rusway te and flags ars-
pat down, which moams tha and moise 2% cremed The aircrait fliss in slowing dows 12 abom 140 kmots m this
configeramon, ustil it lands On 2 fins dey LuSbanse aircraft, by conoast, coms in on mmimum powsr 2t 170 ksots all the
ur‘uhgnuw:m.mmnu-ubuumﬂmhmb‘m 1000 feat {or hugher
11k woahae Is Jass g30d).
As woll g lsss-moss LuShaece, reckons that = & mow savamg an ¥ loﬂO of fael ox eack
by = Boemng 7 -’m'nl-mh:d me:" nn. -o,l-n ul-gwh-x:::.m
m‘mmm:mnmwmmmmmmmm
The Brizick comcarn about tho zow technsque mc-lu

pilocs woaklead during lanéing, the moe desgesoes part of the flighe

(The pdoes are lass happy abou: =
Amarizan calisd the twe-segmment aoproach, whirs the axceadt firw dascends doum 2 6° alops, 1o tosarcape the
5* glida path ot for fraes thae onter mavker )

Your special correspoadant cas vouch fha the crew seamad 10 kave mars than adequats time dureg 3 recent low-sols
appeoach w0 Headhrow in 2 Lufthease 727, The- thres mizmetas or 50 betwosn puming out $e undarcamniage and flaps ad
lendng ware ssaee then sdeguass for B4 crew 2o 50 Sough oy faal chocks that 21l was well (2ad for the captain w0 Soshle-
check)

The real reeson for Brivih sfficial spadhy may be 2 clash with ths astomanc fandivg systees used an Botish Airways
Tridares Thi requires the wndarcarrings asd faps t b lovwared male oot 25 &= the stasdeed tochnique. This i fims whaa
Go weather & foul (BA can land e Mapthrow whes most ofhars camsot) Bt people whe Luve foe Wesmnisster @
Clsswick (and wimiar places arousd sthar sirports) Ssvarvs butter treammunt whis B4 weathar & batter, whick i mowt of the
=,




Recommendations of Hugh Dibley’s March 1974 GAPAN Journal Article
1. Airlines should be encouraged if not actually required to adopt some form of
vertical navigation aid as soon as possible.

2. ATC should give the point where lowest altitude is to be crossed. Whenever
possible likely crossing clearances to be published with standard routings

(NB: The US plans to introduce vertical navigation in 1977-82. New York already
has routes tentatively drawn up.)

3. Intermediate approach speed for radar vectoring to be 200 kts minimum.

4. Whenever possible pilots should be allowed to control their own navigation -
Including speed - for an approach.
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Like when traffic and weather permits, flying shorter visual approaches
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Recommendations of Hugh Dibley’s March 1974 GAPAN Journal Article
1. Airlines should be encouraged if not actually required to adopt some form of
vertical navigation aid as soon as possible.

2. ATC should give the point where lowest altitude is to be crossed. Whenever
possible likely crossing clearances to be published with standard routings

(NB: The US plans to introduce vertical navigation in 1977-82. New York already
has routes tentatively drawn up.)

3. Intermediate approach speed for radar vectoring to be 200 kts minimum.

4. Whenever possible pilots should be allowed to control their own navigation -
Including speed - for an approach.

5. Minimum height for intercepting the glideslope, especially over London. to be
3,000 ft preferably higher.

6. DMEs to radiate from all ILS. Pilots to be encouraged to keep aircraft clean for

as long as possible, and not to lower gear before about 5 miles DME unless
precluded by weather.

Continuous Descent Approaches (CDA) from stack level of FL 70 were introduced
Into LHR in 1975, initial approach speed 210 kts. ATC gave track miles to runway.

DMEs were installed on the ILS in 1978 - funded by the Department of the
Environment for noise abatement.
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CAA Paper 78006

The Noise Benefits Associated With Use
of Continuous Descent Approach and
Low Power[Low Drag Approach
Procedures at Heathrow Airport

A report prepared for the Department of Trade

SUMMARY

The Directorate of Operational Research and Analyss {DORA) measured
the approach noise levels and observed the aircraft configurations and
flight paths of some 700 westerly approaches during two periods in
1976 and 1977. From these data the average reductions in peak noise
level resulting from use of the Low Power/Low Drag (LP/LD) and
Continuous Descent Approach (CDA) procedures have been estimated
and the areas over which the reductions apply, inferred,

From the reductions in noise level and the observed numbers of
approaches implementing the procedures a tentative estimate of the
reduction in Nois2 and Number Index (NNI) in areas under westerly
approaches, resulting from use of the procedures, has been made.

i
i
'
f

§

Average noise benefits resulting from LP/LD and COA procedures for & tingle westerly
approach at Heathrow

N AN seduction in arcralt noss fevel shawn aee those drectly befow the Night path.
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Ideal Continuous Descent
Approach (CDA)

L

Comparison between a CDA and a conventional approach

b o

COUNTY AIRPORT SYSTEM 2009

Continuous Descent Approach (CDA) Fact Sheet

o CDA is the approach reconumended by the Mather Aurpont Awcraft Overflight Noise

Workmg Group
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Now | just monitor progress from where we live in London !

Emirates A380ywith wheels down early

>

BA 747 flying level, not on a Continuous Descent
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Reggie (Registration) Spotters Now Take Videos!
Can show crews’ performance in Continuous Descents
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derable Variation — Room for improve
aining — none at present, Technology / Guid:
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Reminder that Controlled Flight Into Terrain
IS still a major accident cause

o
o
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W
o
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w CFIT
uLOC-1

% of total accidents

1987-2005

1999-2008
Although LOC-I (Loss of Control — Inflight) currently main accident cause

Figure 1
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Safety Performance — the main killers

Accidents & Related Fatalities by Occurrence Categories
Scheduled Commercial Traffic— MTOW > 2 250 kg (Yrs 2006- 2010 )

Runway Safety Related J r ;

System or Component Failure r Mal_n Cause.c.)f accidents
| Similar fatalities as CFIT -
= =]

Airbus has developed landing
Other : over-run prevention system

Turbulence

s ool inPieht J Main causes of fatalities

Controlled Flightinto Terrain J

Same number of accidents

Unknown

Inflight Fire l

W Accidents M Fatal Accidents ™ Fatalities

T

0% 10% 20% 30% 40% 50% 60% 70%

Percentage of All Accidents
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The Majority of CFIT Accidents have involved
Non Precision Approaches
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Reasons for CFIT Now Well Understood? b
NO! Some airlines are still flying

Step-Down / Dive & Drive Non Precision Approaches
(Discouraged if not banned for UK operators)

Sau_c!ia Crew on A320 Transition Course June 2011

y *'

~ -
]
i l'

” -~

After flying 2 Airbus standard CDAs “This is very easy!”
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Therefore asked to give presentation at WATS 2013 ‘
Modified after UPS A300-600F CFIT accident 4 months later

|
_“ watso

R LAND O
17 April 2013

“Reduce Continuing CFIT Accidents by
Training Constant Descent Final Approaches

Using Distance-Altitude Tables to Follow the
Glideslope Angle to an Accuracy of 30ft”

Including LOC-DME Accident 14 Aug 13
of UPS A300-600F into Birmingham, Alabama
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Reason for Frequent CFHIT Accidents up to 1970s -
Where No Ground Radar, Descents Made in Steps,
Continuing Descent Passing Radio Beacons

Radio
Bea_con

Mountain

The same principle
had to apply for
Non Precision Approaches
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Non-Precssoon (NP) Approaches (Source Flight Safety Foundatuon)
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Approach Unstable — nleeding pitch, thrust & flap changes
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Approach Unstable — nleeding pitch, thrust & flap changes
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Chart instruction —
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“Black Hole” approach
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To: Czptain John Hayward,
Flight Mapager Technical, B747

Dear Joka,
T Bave read with alarms the latest Accident Sumsnary, specifically re XL

Now, if 2 Dibley Descent Computer had been used then I am positive this accident would not have
happened. I say this even though a stupidly fast approach was flown, and other undesirable factors came mto this
| ome.

Consaquently, [ now urgently request you to consider making the D.D.C. a persomal 13sue to all 747
Technical Crew, 2: apart from the total cost being less tham 1 emforced might-stop it ha: the following

. Ensures never too high, and thus prevenss a last minute steep dive-bombing appeoack 2: soma-
times happens (evidanced by the event markers on the AIDS).

3 Saves fuel on 2lmost every approach and this alone must be enommous in 1 year.

Makes a more relaxed and efficient operztion ali round with it immediately in front of you, stuck
on the control columa with Bostik Blue Tack or whatever.

I= the case of KL Rumway 15 it can be seen &om the DD.C that 3700 Is the ideal height 2t the
VOR DIIE for 2 3* Glide Slope, o if 2,000" is flown overhead then it should be maintained until approximarely
6 DME when a normal descent profile should be setup.

1 wait your comments on this marter, puuculnlyanﬂngnapemnhsualm
I'm sure Hugh would 2lways explam it to you if you so desire




Example of Descent /Approach o Airfield using DME
Threshold with Beaan Behind
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In 1989 Flying Tigers B747 Crashed with the FO
flying a VOR-DME Approach in to Kuala Lumpur

FLYING TIGERS FLIGHT 66

18 February 1989

The plane crashed one mile
short of the final approach
fix al 437 feel MSL.

Hit hill at 427ft - Final Approach Fix Altitude 2400ft
GPWS “Pull Up, Pull Up” ignored for 25 seconds

(13 years after BAOD'’s close call into same airfield)
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NATIONAL
TRANSPORTATION
SAFETY

BOARD

WASHINGTON, D.C. 20594

AIRCRAFT ACCIDENT REPORT

COLLISION WITH TREES ON FINAL APPROACH
AMERICAN AIRLINES FLIGHT 1572

McDONNELL DOUGLAS MD-83, N566AA
EAST GRANBY, CONNECTICUT
NOVEMBER 12, 1995
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terrain close to other airports should be fully depicted on the appropriate
approach charts. As an example, see Figure 4, the BDL approach plate used
by British Airways. The Safety Board continues to believe. as reflected in
Safety Recommendation A-96-102. following the accident near Buga.
Colombia, that the FAA should require that all approach and navigation charts
graphically present terrain information.
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3. CONCLUSIONS

Findings

17. There 1s great value in flying non-precision approaches

with a constant rate or angle of descent until the airport
environment can be visually acquired. if the avionics
aboard the airplane can safely support such a procedure.

No additional avionics required.
Just DME-Altitude Cross checks on 3° profile
by tables or slide rule —
as used on hand flown CANPAs since 1970s
on aircraft such as B707s with no FD or autopilot.
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4. RECOMMENDATIONS

As a result of the investigation of this accident, the National
Transportation Safety Board makes the following recommendations:

--to the Federal Aviation Administration:

Evaluate Terminal Instrument Procedures (TERPS) design
criterta for non-precision approaches to consider the
incorporation of a constant rate or constant angle of descent to
minimum descent altitude in lieu of step-down criteria. (A-
96-128)




B747 Guam August 1997
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AIRBUS




B747 Guam August 1997
Airbus proposal

The profile is identical to
TLSVOR 14/R
flown successfully by thousands
of students of all nationalities,
managed or selected approaches.

Airbus policyis tofly
ConstantAngle
Approaches

Providing clear
DME-Altitude tables,

so profile can be cross-
checked by crew and

easily flown accurately

NTSB report recommendation No 9
erroneously suggests tables showing
Altitude - Distance to Runway.
** Altitude - Distance to DME
is essential for instant cross-checks

L2

2/12  Taken from - 16th Human Factors Symposium - Singapore 2002
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n--ac,-nu s (11.9) AGANA. GUAM
B747 Guam August 1997 T "
adana e 118, Pee S 9 wy 6L
~ et 121.9 - 2000 1o¢ =
Airbus proposal o SRR U\ e, =
S e v | T
The prosifaics . | |o oo )
T MM
flown succy L ,
. 4 "
of studenls | 45 et T © 1153 UNZ
managed ol% Pa0 DI6UNZ M P S8
2 o FLAKE %2 \ /
. D7.0 UNZ L7 /
Airbus o \ :
Con N 3
So
. E A (IAF, !
Pr re ZEEK,
| ©For Missed Approach use on{y. b7.0 YNz
DME-/ - "-\144'-40 /,\”42 144-50
“JTOC(GS out) | _
SO prOf 3.3° 1 346 ft/nm ﬁg- ‘l]cz%z -)33.3 ,%flggz: 0.0 A_{IM
checky o [ wox {2600 Jeiitesion VOR  peadiee,,
easily f| [ostonzaranm] (25447 | N Vhas \
D -3.3| 2600 | - ; 4
NTSBrepol [0 2012160 | 2000 poze 256
PON t5 16| 2000 I (1744°) |} TCH 50’
erroneously| {© -1.0] 1790 | 5,3 G490 ; : 0.5]
Altitudd 1D 0.0 1440 3.3 0
» Altitud g,%g___%?' misseDp APPROACH: Climb to 2600, then turn RIGHT via
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B747 Guam August 1997
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» Altitud g%g___%)' Missep APPROACH: Climb to 2600, then turn RIGHT via
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B747 Guam August1997  [EF.— °"|"m‘,_;,*_~ |
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AIRBUS
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B747 Guam August1997 21T . l N

ILS Rwy 6L

Airbus p.

The prafile i< ic

Tl -] L13-30
flown succy( (
of student z (%
=z
managed o} 7 e

1i
-
-
>
N

Compared to step. down from 7.0 DME UNZ at 2600ft
to fly level at 2000ft until 1.6 DME before UNZ,
step down to fly level at 1440ft until the VOR/0O DME,
step to fly level at MDA 56th to 2.8 DME after UNZ

check

140 kts w._

0 D7.0 GUQQ
easilyf| oo | , o o 1.8 Nz o
y 2 2600’ Gs1864°(1608') VOR D28 UNZ
2344) | 963°m__2000” TN\ GE4LEL200)
NTSB repo I W '
erroneously { } 7 - Vo=
Altitud 5o | 5.3 7 L g ) T02e 256’
“Altitudq I'5.150 ; ' /2 UNZ VOR R-242
56 | MISSED APPROACH: Climb to 2600, then turn RIGHT via UN - to
Isessential| | D*26 | g AKE D7.0 UNZ and hold.
— AIRBUS
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- KAL B747-300 CFIT Accident into Guam 6 Au_
B747 Guam August 1997 [ = e
Airbus proposal o R\

* 200 ‘ ¢ 110.3 IGUM
The profile is identical to
TLSVOR 14/R
flown successfully by thousands
of students of all nationalities,

If the LOC GS out approach proflle has been a
Constant Angle like the normal ILS glideslope,

with a clear DME-Altitude table for the crew to
check the aircraft to be on the correct profile,

and the crew trained to use this procedure, being
stabilised in the landing configuration before

-

starting the final descent.....
would the accident have still occurred?
B s s
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FLIGHT SAFETY FOUNDATION

MAY-JULY 2000

F!_JI (|}H;l" SEAFSE TTY

Controlled Flight Into Terrain
Korean Air Flight 801
Boeing 747-300, HL7468
Nimitz Hill, Guam

August 6, 1997

- S ~




| \ %%gu ! |

NTSB report in FSF May-Jul 2000 FS Digest made 12
recommendations — Aircraft with suitable systems
required to provide vertical flightpath guidance for

constant angle nonprecision approaches, and all air

carriers’ aircraft to be so equipped in 10 years.

— “Tabular information to allow Constant Angle of
Descent by cross referencing distance from the
alrport and barometrlc altltude 7

But dlstancefroj;é;i‘a;rport is only available from
FMS/GPS eq ud % SO the distance
reference must be t DME when -MS/GPS is

‘@’ Hugh DIBLEY : Air & Space Academy - “40 Years Training Crews to Navigate Vertically —** 28 Nov _
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FLIGHT SAFETY FOUNDATION

NOVEMEER-DECEMBER 1888
JANUARY-FEBRUARY 1588

FLIGHT SAFETY

Killers in Aviation:

FSF Task Force Presents Facts
About Approach-and-landing and
Controlled-flight-into-terrain Accidents

Air & Space Academy - “40 Years Training Crews to Navigate Ve ‘



FLIGHT SAFETY

Killers in Aviation:

EO L Tanl, Cnvnn Dunnnsndn T b

FSF 278 page Nov-Dec 1998 CFIT Task Force Report
only reference?

Aircraft Equipment Working Group page 93
“Operators should furnish crews with charts depicting
constant-angle profiles and recommended altitudes along the

glide path for nonprecision approaches;”
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CFIT NPA Accidents Continued —
In 2002 Don Bateman, father of GPWS/EGPWS,
published 9 NPA CFIT accidents which could have
been saved If EGPWS had been fitted

SOME RECENT CFIT ACCIDENT EXAMPLES
SUMMER 2001 TO SUMMER 2002 (ONE YEAR)
_JATA SAC 12/13 AND IATA SAC 14

Described on following slides
This C»co;«?e: IS an sr‘.c;om;:'ote :r:éf of nine za';:e civil aircraft acc 1
o be CFIT that have.occurred over the last : ] - O
aailpslelpreblosit . DME Available for
I 24 Nov 2001. . . Zurich. SR / RJ-100 No DMEML o4 B35 p7 She- i o
27 Nov 2001 pOﬂ Harcourt, Nigeria - 87‘:}.1]0,1:\”((?&’% 1-Fetld : 2 sec. | ApproaCh 7 but No
| 18 Jan 2002 Nr. Ipiales, Colombia - FH iL 2 5?\ - i
28 Jan 2002 Tulcan, Ecuador - B-727 G2 F D PrgerasndSh DME Altltude tab'e
12 Feb 2002 Khoramabad, Iran © Tu-154 NGDME- Pﬁunﬂ : to show Constant
1"1S5Apr2002 © ° " Pusan Korea " ~ ° °~ ~ B767 L"'\ e ~L, JF©
| 07 May 2002 Tunis, Tunisia | B737% DM Wl 18 Bt Descent Approach
il 01 JJrﬂ"SJ” George SJxHArL;; HS-7 43N0§Fb’?'kkl 2Fof3 55 aea J
‘ 26 J.xy 200 Talla "aSSP“ Flo 1a ; B“’ ; Oof 3 _.j | \ Ang'e

But 5 had DME avallable but no DI\/IE Altltude tables
on the charts which could have avoided an accident.
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RJ100 Zurich November 2001

SAFETY DAVIO LEARMOUNT/LONDON

Swiss crash puts noise rules in spotlight

Crossair's fatal crmh during final
approach to Zurich Kioter: atrport
on 24 Novembet came just 2
month after 3 new nolse abate
ment prooedure began  forcing
pllots to uwse & non-precision
approach to the alrport at night

Instrument landing system (1L
procision approaches were avall
able at Kicten on the night of
the cash, when the visibility was
poor in Iight snow, but only on
runways affected by the new nolse
abatement rubes

Cromsalr says that ity BAL

i

Systems Avro 1100 (HBIXM) was
oo low”™ lor that stage of s
approach, though the airline does
not yet know why. Inbound o
Zunich from Berlin, it hit the
ground o 4 wooded area 2nm
(3km) from the threshold of run
way 28, The altline confitms that
21 of the 28 passengers and three
out of the crew of five died

The pllots originally beiefed for
an ILS approach to runway 14, but
were 10ld the approach would be a
VOR/DOME appeoach 1o runway 28
This entalls flying oo range and

bearing informuation from 2 navigs-
tion beacon on the airfickd, but it
does not give the ghidepath guld-
ance that an LS provides,

The radio altimeter warned the
crew when they reached SODRt
(150m) and then 300ft above
ground level (AGL), but the crew
had still not reported the alrfield In
sight, hust after that, say investiga-
ton, the captain - who was the
pilot flying ~ told the co-pilot he
was going-around (ahandoning the
approach), but it was too late and
the sircraft hit tree togs,

The pew notwe abatement proce
dures, agreed Detween Genmany
and Switzerland, rule out all except
osential use of the two main
IS runways (14 and 16) after
22:00 because an approach from
the north means the alecraft flles
low over southern Germany. The
scident occurred . 2206
Switzerfand’s  aviation authosity
says that Zurich has been planning
0 iostall an ILS for runway 28,
but the authority says that it would
be more than 4 year before It could
be operational

The big difference

The Fight Safety Foundation (FSF) says that studies by s Approach
and Landing Accident Reduction (ALAR) working group have eatad-
Ished hat the use of NON-DrECiScnN BPEroaches rakses the Mk of
sarioun acodents by @ mutiphe of between fve and seven compared
with statistics for precinion approaches. Bafore the infial ALAR study
won putibaived five years ago, It was tacily sccepted by the ndustry hat
Procmon approaches were beter Ut no-0ne had estabished what the
Offororce was. [l wis also assurmed Pt dhergence between perfor-
mance probadly resudted fom e tact hat small Operatons at remcte
wriiein usually Used non-precmeon Mas But e ALAR found thet.
since e crews of lnge Arines carry Out proportionately lewer non-
procmion agoroaches than pilots in srmal arconsft. they are worse at
em Snce Pen he FSF has been campaignng for phasng-out
approaches the hat usod by the RJ100 at Zurch

12 A0 DECEMBER 200! FLIGHT INTERNATIONAL

Taken from - 16th Human Factors Symposium - Singapore 2002

Hugh DIBLEY : Air & Space Academy - “40 Years Training Crews to Navigate Vertically

wew fUgMATerAatiONs Cam

What was the main threat that caused the accident ?
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VORDME Rwy28 Chartinuse Threats?
s2H. mmmenen  ZURICH SWITZERLAND No DME-Altitude Table.
(a5 TS 08 g1 a7 8 T8 [ o) Crew cannot cross-check profile
e continuously during approach.
[ e skl e PNF unable to monitor properly.
ke T Tty g o (Aircraft descended below
trm profile and hit hill. Captain
N0 %} remarks having visual contact.)
FEE T, = v Dual Segment NPA
o o L < P T Start Approach
S T at 8 DME - 4,000 ft
e 5, e ﬂ 5.3% [3.0°] gradient to
S o e / 6 DME - 3,360 ft
= ) : Continue on 5.3% gradient,
"~ ‘When in Visual contact with 3.7° PAPIs
| —-— Descend with 394 ft/nm (6.5%)’
@\
Z/

AIRBUS
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VORDME Rwy28 Chart inuse Threats?
e remen  ZURICH. SITZERLAND No DME-Altitude Table.
T2 | BT [0 o) Crew cannot cross-check profile
continuously during approach.
PNF unable to monitor properly.

3 2 / R (Aircraft descended below
w5 profile and hit hill. Captain
aro¥ 7 remarks having visual contact.)

The FO had no way of monitoring the descent path.

\ Qtart Annrnanh

| The Pilot Monltorlng must-have oft
. something clear to monitor with. ientto

: : : t

~ Pilot Cross-Checking might be a radient,

= ) lith 3.7° PAPIs
s better job requirement? 808 W (6.5

l &
AIRBUS

4/12  Taken from - 16th Human Factors Symposium - Singapore 2002
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Airbus chartwith 3.7° DME-Altitude Table

Threat Reduction:
Constant Angle NPAs are
now recommended by ICAO.
Should not also standardised

{
L=
i

% SN\ et ]
. «“'JO( " »
. ¥ L
% .y
b} - | ¢ A<

DME-Altitude tables
required to be shown on all charts?

VOR DME Approach with 3.7° Profile,
which can be flown ‘managed’,
automaticallyto MDA.

% Airbus FMGC Database contains ZRH 28
|
|

The same 3.7° approach

0 n#:m l mu

can easily be flown selected,
using a DME - Altitude Table.
Providing a simple monitoring task,

1390 v |

even for inexperienced

crew members.

max 3.15° GS only applies to Cat 3JRW /),

§/12

AIRBUS
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Airbus chartwith 3.7° DME-Altitude Table

Threat Reduction:
Constant Angle NPAs are
now recommended by ICAO.
Should not also standardised

S T DME-Altitude tables
e .2 required to be shown on all charts?
CERRN. - § e -
8.0 ; e
i . A ‘ Airbus FMGC Database contains ZRH 28

The FO could have easily checked the aircraft was
Iow from the'tables and advised the captain.

S ARST Taw|

e -i,};f?:f;i‘? \} The same 3.7° approach

| oo moreen, ap S FEETESTERI N can easily be flown selected,

o _’__;};m, o f | «e=——— using a DME - Altitude Table.

‘v__ T3 en '.-'.7*“"3‘%;} A Providing a simple monitoring task,
r== | T e even for inexperienced

_ | | crew members. S
’4 | S max 3.15° GS only applies to Cat 3JRN)),

AIRBUS
§/12  Taken from - 16th Human Factors Symposium - Singapore 2002
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Final Report

of AFRIQIYAH Airways Aircraft
Airbus A330-202, 5A-ONG Crash
Occurred at Tripoli (LIBYA)

on 12/05/2010










Do nat canfuss

it Tr
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Iabmdlar Lot |
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s TRIPOLI, SPLAJ
TRIFOLL INTL Isrte o0 (16-1) Locator Rwy 09
R »! i | W -

J 127.0 124.0 | 3120.1 118.1

120,
s'l BT TN

Fmal Report
of AFRIQIYAH Airways Aircraft
Airbus A330-202, 5A-ONG Crash
Occurred at Tripoli (LIBYA) on 12/05/2010
1.17.2.1.5 Documentation on board
“The Jeppesen chart did not provide any glide path
after the FAF and did not include the table
In the official map identifying crossing altitudes in
relation the distance to the runway threshold
09 and rates of descent in relation the speed of the
aircraft.”

o] wem P =120 0nr o

CMAMCE ) Cmnrmsiot e am-u 1 JOPe ALL SEIET) SRMOAD

-~ &
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Need for Distance-Altitude Tables in Future Aircraft

- O L & - = =
-— - . f R
e e
N et e
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Distance-Altitude Tables in Futu

Latest Airbus aircraft can fly FLS — ILS Look-alike
Fms generated Landing System

)

) AL (qtqﬁ\' .
v Sal :
17 S| WIRY 2 \
Sty e ) JIN
1] ot gkl R

) aircraft radar vectored

=
vw -
v % $
4 g : . -
- . . 2 .
2 i T v g - v

ILS-like 3D final approach
(independent of flight plan)
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ed for Distance-Altitude Tables in Future

Latest Airbus aircraft can fly FLS — ILS Look-alike
Fms generated Landing System
(other manufacturers hav siilar systems)

Anchor Point ,
Runway threshold / TCH
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Need for Distance-Altitude Tables in Future Aircraft

Latest Airbus aircraft can fly FLS — ILS Look-alike
(Fms generated Landing System)

sPeeD | E-G/S | F-LOC |F-aPP AP1
;23(‘)”550 1FD2 Altitude Minima based
\ on Barometric Altitude
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Need for Distance-Altitude Tables in Future Aircraf!

Latest Airbus aircraft can fly FLS — ILS Look-alike
(Fms generated Landing System)

Based on GPS and independent of any ground aid.
If “GPS Primary” no accuracy checks required. But

As Minima based on Barometric Altitude a

Distance-Altitude check required on the glideslope to confirm
the correct QNH/altimeter setting has been set....remember
Events show incorrect QNH values are still passed by ATC

therefore Distance to Runway-Altitude info required.

If systems are downgraded due to aircraft or GPS failures
navigation may revert to raw data, therefore

DME-Altitude distance info may occasionally be required.

Chart tables will be required for the foreseeable future!
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) spcm EONOS
PRN125  PRN 120
Luch-58  Inmarsat 312
0160W  DIS5W

EGNOS
PRN 124
Astemis
B215E

WAAS  WAAS WAAS
PRN135 PRN138  PRN133 '
Galaxy XV Anick FIR Inmarsat 4F3
1330W  1073W  0980W

. Air &’Space Academy - “40 Years Trai

PRN 140
Luch.5V
) PRN 128
@ GSAT-10
EGNOS 0830E
PRN 136
Inmarsat 315
0250E

SDCM
« PRN 141

o LUC5A




Stable Approach — established as many orders safer

Stable apprdach, landing onfiguration, no pitch/thrust changes

[MAP]
-~~~ MDA
NPA Mjnima may be feduced == > A
65% | 3.7° [393fmm 1' :
120 kts 140 kts 160 kts e v { . <
S| A QU | AT ' : :
& 74 ao00 | 5ed) DME-Altitude Tables can provide regular c
o o Tome | confirm aircraft on the correct profile to 30f
D801 som s | Rather than checks at single points which migh
D 33| 2300 | (o74) | interrupted by ATC request, crew action etc.
D 20| 1900 | (484) —
D -1.0| 1510 | (94)
D -0.9| 1470 | (54) -
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U.S. Department

Advisory
FedeniAaon Circular

Subject: Continuous Descent Final Date: 1/20/11 AC No: 120108
Approach Initisted by: AFS<400  Change:

1. PURPOSE. This advisory circular {AC) provides guidance for all operators using the
continuous descent final approach (COFA) techimgue while condacting & Nonprecision
Approach (NPA) procedure. [t describes the rationnie for using the CDFA technigue, as well as
general procedares and training guidelines for implementing CDFA &5 & standard
operating procedure (SOP). While the use of CDFA s beneficial 1o all aremit operatars, we
intend this AC for those operators governed by Title 14 of the Code of Federal Regulations
(14 CFR) pasts 1 subpart K (91K), 121, 125, and 135. This guidance and information describes
an seceptable means, but not the only means, of implementing the use of CDFA during NPAs
and does not constitute & regulation.

2, RELATED TITLE 14 CFR REGULATIONS.
Part 91, General Operating and Flight Rules,
Part 97. Standard Instrument Procedures.
Part 119, Certification: Air Carniers and Commercial Operators,
Part 121, Operating Requirements: Domestic, Flag and Supplemental Operations,
Part 125, Centification and Operations: Airplines Having a Seating Capacity of 20 or
More Passengers or @ Maximum Payload Capacity of 6,000 Pounds or More; and Rules
Governing Persons On Board Such Aircraft

Part 135, Operating Requirements: Commuter and On Demand Operations and Rules
Governing Persons On Board Such Airerzil.

3, RELATED READING MATERIAL (current editions),

e AC 12071, Standard Operating Procodures for Flight Deck Crewmembers.
o Federal Aviation Adounstraion (FAA) Acronautical Information Manual (AIM)
*  FAA Instrument Procedures Hlandbook (FAA=H=S261=1 A}

4, BACKGROUND, Coatrolled flight iato terrain (CFIT) is a primary cause of worldwide
— _ commercial aviation fatal accadents. Unstabilized spproaches are a key contributor to CFIT




- .
FAA AC 120-108 January20th 2011  Advisory

Introduced the CDFA Circular

Initiated by: AFS=400 Change:

Continuous Descent Final Approach, .. se=-

flown using sink rate calculated from the
published glideslope angle and current

groundspeed, or by Flight Path Angle.
Examples starting from FAF 1900ft & 1500ft aal. o

But when possible should be CAFA -
e e ] (TR T S —

e R e

(DME or FMS distance to runway) o

to monitor final glideslope like an ILS. =+

Charts must incorporate Distance-Altitude tablesg. s s bek v

To allow early stabilisation profiles should include "= ==

CAFA from at least 2500ft with option 10 INtErcepPt . w ko s orwcricwe
the glideslope from a lower altitude if required. "
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DME-Altitude Constant Angle NPAs remain a good backup

The new RNP Approaches generally require an accuracy of 0.1 n mile.....

DME (Distance Measuring Equipment) reads to 0.1 n mile, therefore:
Altitudes on a 3 degree glidepath can be checked / flown to within 30ft (300 x .1)
(It i1s important to use the correct DME - ILS or VOR if both are available!)

SPEED G/S LOC ' CAT3 AP1+2 6S121 TAS 122 ILS APP .
OMO6 0

| DUAL |1FD2 b s b

MOA 190/A/THR e 13:13

2000

gl
S. I

TAOH
CH ]

A DME in line with a runway can show an accurate glidepath on a Non Precision
Approach by a simple DME-Altitude table for a Constant Descent Angle approach.
Many Step Down NPAs accidents could have been avoided over the past 30 years.
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DME-Altitude Constant Angle NPAs remain a good backup

The new RNP Approach

DME (Distance Meaﬂ
Altitudes on a 3 degree gl

DME-Altitude Table for
LOC-DME R/W 18
Birmingham Alabama

acy of 0.1 n mile.....

1 n mile, therefore:
to within 30ft (300 x .1)

BHM LOC-DME 18

both are available!)

(Itis important to use {

A DME in line with a runwa

ath on a Non Precision

Approach by a simple DME-

Gradient: 3.20
J0kts | 140Kts |
630 fpm | 800 fpm
D I-BXO | Alt QNH
D -14.1] 35070
D -95 | 3500
D801 2350
D -70| 2640
gD 60| 2300
D201 .1360 | (13
D 40| 1620 970,
D 33| 1380° | (736)
D -2.0 930 (286)

Descent Angle approach.

Many Step Down NPAs accidents could have been avoided over the past 30 years.
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Let us never have to say —

that accident need not have happened.

Hugh DIBLEY : Air & Space Academy - “40 Years Training Crews to Navigate Vertically —* 28 N¢



-

Let us never have to say —

that accident need not have happened.
............ but only 4 months later...

Crash: UPS A306 at Birmingham on Aug 14th 2013, contacted trees and touched down outside airport

RN e T
Wor\dwu&e Services
el S ‘.nchronmng the world Ov-_
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On 14 Aug 2013 UPS 5X-1354 Airbus A300-600F I
N155UP freighter crashed short of the runway on a
| OC-DME approach to R/W 18 Birmingham AL.

sk | g 7088 LOC RWY 18
ar Aptllee 660 BAMPNGHAM SHUTTIESWORTH 7L (BHNM

Ow: 20
V ok

Ninb oy ok ow ek P

The FAA approach
chart shows a
straight line

approach profile
(BB 5 s from 3500ft which is
not coherent with
N RE the DME distances
AN = ¥ shown

A EMINGHAM SHUTTLESWORTH INTL (1LTEAL
b LOC RWY 18
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FAA LOC-DME Chart without table & Possible Table

1500 3800 HANDE U
INEEe o BHM LOC-DME 18
1 o MO0 o adient: 3.2° 342 fiom
o0 oD oz | 3500
T g ot (| 120 kts | 140 kts | 160 kts
i 1380 - g 680 fpm | 200 fpm | 910 fpm
CATEGORY " Rt [ 5 | D I-BXO | AIlt QNH (HAT)
S-18 380-1 736 (800-1 380-2 736 (800-2
— e —————— | D -14.1] 5070° | (4426)
S-18 1200-1 556 (600-1) 1200-1% 556 (600-1%) ' '
BIRMINGHAM-SHUTTLESWORTH INTL (BHM) D -95 3500 (2856)
SN B LOCRWY 18/ [ D -8.0 | 2980° | (2336)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

The chart profile is a linear D -7.0| 2640 (1996
path from 3500ft at 14.1D. D -6.0| 2300° [ (1656 |
The table shows on a 3.2° GS D30 . 1360° ) (1316) |8

5070’ at 14.1D & 3500’ at 9.5D.

The profile is not realistic.
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1380-1 736 (800-1) 1380-2 736 (800-2)
IMTOY FIX MINIMUMS
1200-1 556 (600-1) 1200-1%% 556 (600-1%)

BIRMINGHAM-SHUTTLESWORTH INTL (BHM)

33°34'N-86°45'W LOC RWY 18




1380-1 736 (800-1) 1380-2 736 (800-2)
IMTOY FIX MINIMUMS
1200-1 556 (600-1) 1200-1%% 556 (600-1%)

BIRMINGHAM-SHUTTLESWORTH INTL (BHM)

33°34'N-86°45'W LOC RWY 18




3800

\ R\-/1U327 y

2300

I-8XO  1-BXO[3.3)

1.3) u

s 138

= 3.28°
TCH 48

0

I-BXO
RADAR

\830 X

i

+ 2300

2 NM

2.7 NM

B.1 NM ————=

A

C

1380-1 736 (800-1)

1380-2 736 (800-2)

IMTOY FIX MINIMUMS

1200-1 556 (600-1)

1200-1%4 556 (600-1%)

BIRMINGHAM-SHUTTLESWORTH INTL (BHM)

33°34'N-86°45'W

LOC RWY 18




Essential Info for Monitoring LOC-DME Approach

If no chart table available — Use another system

% :

——— .

\

s et for Washington, Nairobi SAMSUNO
BHM LOC-DME 18
BHM LOC-DME 18 ) o
_ 3.00 Gradient: 32 342 finm
i Gradient: . 342!fnm 120 ks 140 kis 160 kis

120ks | 140kts | 160kts T RS I
680 fom | 800 fom | 910 fom e 680 fpm | 800 fpm | 910 fpm
D I-BXO| AItQNH | (HAT) &@ /' D I-BXO| AItQNH | (HAT)
D -14.1] 5070° | (4426) A D -14.1] 5070° | (4426) §
D 95| 3500° | (2856) D AT D -95| 3500" | (2856) [
g;g ggig .......... ﬁgg gJ ., o8 (8 gt D -8.0| 2980° | (2336)

< ¢ . ‘\\.:WMO‘:’J:T;; :,' smsessste - .............. | v ) ‘1 ‘‘‘‘‘ -
D 60| 2300 | (1656) N D -7.0 2640. (1996)
D 50| 1960° | (1316) D -60| 2300" | (1656)
D 40| 1620 | (976) D -50| 1960° | (1316)
D 33| 1380° | (736) D 40| 16207 | (976)
D -20] 930° | (286) 1 (736)

(286)

IE at 550 ft
3 at 310 ft
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-Q-Qbrl-ddd#

required. woobn
Hlmlu“m L] mvlﬂdm 4. Viaibility reduction by

T T G R AT B T A R T N e, i o Sl T T .
= 9 739 140 1160
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NTSB Aircraft Accident Report

UPS Flight 1354’s Actual Descent & Altitudes

500 w-‘.lTl‘l 1 I‘[IT[“llll-T||wrllI-. i:TIT‘ TATII|-]-11 [rr1 [TTrTT T ||[[IT

8000-
= H Fy
e : A constant angle descent from 350C§t
s g would give the crew more tlme"to bp
6500 > | stabilised on the proflle be5|des
eooo- 1§ : reducing noise over thq ground :
: :
s § | Crew would not need to selpct hlgh sink
- :‘ rates at low level. ‘ 2%
§ o] § i S LI
3500% ‘. § g i g i
N
2500—5 ] ey S e T Sl i S g § g g
2000 — i g
1500—: SEEEER S ‘.P
E o g . ".,..A.”‘-)A‘
1000 — o g
3 5 g g
2

18 15 14 13 12 " 10 9 8 7 6 5 B 3

Distance north of BHM runway 18 threshold, nm

Figure 3. UPS flight 1354's actual descent and altitudes.
—d 1

. - = —
& Space Academy - “40




rTraining for Airbus Standard Constant Angle Non Precision Approach
Step-Down / Dive and Drive is not taught

The Stabilized approach

VAPP &
LDG COPNF
before FAF

select Tri/FPA

Nl

Pilot action on FPA knob

Crozscnzcy flight path
with raw data and zicljus Jziizrzl &
yerijezll when necessary (TRK - FPA)

L
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Reversion from Automatic to Manually controlled approach
IS simple as both following the same Constant Angle profile

The Final Approach

FINAL APP mode engagement

SPEED AP1

1FD2 Profile monitored using
M 910 |A/THR . .
Coe Distance-Altitude tables

- Flight path monitoring (Lateral & Vertical)

TOU DME ! 1.0 before TOU ! 0.0 | 1.0 after TOU
ALTITUDE (HAA 1720 11221 1400° (901" 1080° (581"

In case of |oss of ACC 7 or ACCY downgraded,
revert to Selected
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Use of continuous descent final approach technique. Nonprecision approaches do
not provide any ground-based vertical flightpath guidance to flight crews and

therefore can be more challenging to fly than precision approaches These factors
may contnbutc o the higher occurrence of unstabilized nonprecision approaches

nce cé ~ tude leesmcy of 30ft >
s constant Ang less challenging that Dive & Dri
‘Reaction of Saudia Cre s very eas

ter to FSF AeroSafety World June 2014 ¢ 19 fo M

_—

require for a CDA. The source noted that some nonprecision, straight-in IAPs provide a table
showing distances vs. altitudes which, if followed, approximate the proper descent rate. For
IAPs that do not, the pilot would have to calculate these numbers as the airplane descends or

refer to another tool if available.

states to publish tables on all charts — as recom
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Airbus/airlines consider that Ground Based DME Distance
gives Vertical Flight Path Guidance/Fixes from Tables
but still not accepted in the US.

Comment by FAA official reference AC 120-08 Continuous Descent Approach
“l don’t need Distance-Altitude Tables — | can do that in my head!”

Remember Daniel Kahneman

Nobel Prize winner Daniel

I'he International Kahneman disagrees

Bestseller
Ask someone walking for
28
Instant reply 4

l{'h}tﬁklg%l | Ask for 17 x 24
ast and S1ow To think will stop walking,
Ea

or flying the aircraft?
Daniel Kahneman

and Pierre Baud!

@
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Final Comment re UPS A300-600F Accident at BHM

A i X,
‘ ‘Worldwide Services
o &  "we . Synchronizing the world o, _

The crew made mistakes - not cleaning up the flight plan waypoints so the FMS could
not capture the vertical profile for final approach nor indicate the Vertical Deviation on

the flight instruments.
They were fatigued and at times it appears confused
However a Total Flight Safety System must try to allow for such errors if possible.

Having the unstable Dive & Drive as an option at the back of a crews' mind cannot
help their wellbeing.

The FO might or might not have made use of a DME-Altitude table to alert the captain
of his vertical deviation. But if the information did not exist there was no chance.

If the crew are trained to the standard Airbus procedure of a Constant Angle Approach
whether automatic or manual cross checked by vertical distance-altitude fixes this type
of accident is less likely to recur.

The challenge is to persuade the US pilots and establishment to accept this truth.
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Looking back on my life - o

The most important decision | never made - was my wife's to decide |
needed looking after and to make a family, then giving me over 45 years
of undeserved support. Sadly she Is now In hospital.

It was gratifying to start the introduction of quieter approaches into LHR
with the help of Lufthansa - more training is needed for consistency.

| failed to make use of the Anglo-Saxon link properly to export the
European elimination of Dive and Drive Approaches to the US.

A most rewarding part of my life was certainly my 7 years with Airbus
Training working for Pierre Baud.

Leading to being invited to become a Member of the Academie which
one of the greatest honours | have been granted. | thank everyone who
made this possible.

| hope to be able to make a contribution to justify your faith in me.
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Most Significant LOC-| Accident

Colgan Air - Bombardier DHC-8-400
12t February 2009

Crew airspeed monitoring lapsed — due to fatigue?

Speed reduced after flap selected & stick shaker activated

FO had discussed icing several times during flight —

Had seen NASA tailplane icing video instructing flap retraction
Reacted as per training video to retract flaps & pull aft stick?
Should have been prevented by type training on mainplane icing
Could have been recovered by training/knowledge for type.
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Most Significant LOC-I Accident

Colgan Air - Bombardier DHC-8-400
12t February 2009

NASA Tailplane Icing Video

Wing Stall

Add Power
Relax Back Pressure or

Push Forward on Yoke

Tail Stall

Pull Back On Yoke
Reduce Flaps

Reduce Power ' f

-May be Aircraft Specific
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2216274

CAM [sound similar to stick shaker lasting 6.7 seconds]
22:16:27.7
HOT [sound similar to autopilot disconnect horn repeats until end of recording]

Captain pulled back on stick as per NASA video? | scaomor

CVR Factual Report
Page 12-62

INTRA-AIRCRAFT COMMUNICATION
TIME and TIME and
SOURCE CONTENT SOURCE

22:16:27.9
CAM [sound of click]

22:16:31.1
CAM [sound similar to increase in engine power]

22:16:348
HOT-1 Jesus Christ.

22:16:354
CAM [sound similar to stick shaker lasting until end of recording]

AIR-GROUND COMMUNICATION

CONTENT

22:16:37.1

HOT:2  Iputthe fiaps up. <€ FO Retracted the flaps

22:16:40.2
CAM [sound of two clicks]




22:16:274
CAM [sound similar to stick shaker lasting 6.7 seconds]
22:16:27.7
HOT [sound similar to autopilot disconnect horn repeats until end of recording]
Captain pulled back on control wheel .
CVR Factual Report
Page 12-62
INTRA- COMMUNICATION
TIME and
SOURCE NTENT
22:16:27.9
CAM [sound of click]
22:16:31.1
CAM [sound similar to in
22:16:34.8
HOT-1 Jesus Christ.
22:16:354
CAM [sound similar to stick shaker lasting until end of recording]
22:16:37.1
HOT:2  Iputthefapsup. <€ FO Retracted the flaps
22:16:40.2

CAM [sound of two clicks]




Video of Colgan Air Bombardier Accident into Buffalo

Flightpath

Loss of Control on Approach
Colgan Air, Inc., Operating as
Continental Connection Flight 3407
Bombardier DHC-8-400, N200WQ

Clarence Center, New York
February 12, 2009
DCAOSMAQ027

Board Meeting
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Colgan Air Bombardier Accident into Buffalo

Natonal Iransportation Satety Board Fublic Hearng 22:14:51
T2knots 2310 feet Shaker OFF Pusher OFF  Power Condition Flap

. " Raling 1 Max 0™
{ 5 | :

10

! 4 5

—

Fight
R e i) ‘t.‘.n“ 9

" | Auto Pilot ON  Cear UP
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Colgan Air Bombardier Accident into Buffalo

Conclusion of NTSB -

Crew wer€ Incompetent
Although known their
training included the NASA
tail-plane icing video which
did not apply to their aircraft

NItond! Iranzportation Satety Board Hubiic 1ieanng 22:16:36

95 knots 2490 feet Shaker ON  Pusher OFF  Power Condition

Ralingy 1 | Max (o ®
- : . wj

.‘ 1:.
Flight i
R idie Min

| Auto Piot OFF Gear DOWN

L
Heading 268 ¢ Pedal [
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Families of Continental Flight 3407

Home About Us

Aviation Safety Legisiation

The Arlne Safety and Federal
\viation Adminstration Extension Act
of 2010 (PL 111-216) was signed into
aw on August 1, 2010. For a
summary of 'hc provisions nnciuded n

Who's Flying Your Plane?

Do you know who s really flying your
pane? For more nformation on our
campaign to rase awareness of the
code-share practices exhbited by US

Safety Improvement Items

and Duty Time

Hugh DIBLEY :

omplishments News Testimonials Shdeshow Guesthook Links

Air & Space Academy

Contact Us

pen Ac

tion Item

Welcome to the Families of Continental Flight 3407

Webpage

Welcome to the webste created and maintained by the famiy members of the victims
é antal Fight 3407 departed Newark airport on Thursday, February

e giplane

- C-‘*n"ar

f-duty pilot,

PAR= A=

oy 5 miles from the airport
gically crashed (
e of Buffalo. 45 passengers, 4 crew membs
n on the ground perished in this horrible accident.

neighborho
and 1 per

PL 111-216 Has Been Signed Into Law : = =3

Obama signed PL 111-216, The Arline Sz
], nto aw. The passa

t by the Familes
t we are in support «

On August 1, 2
Aviation Administ
culmination of over
and it includes many safety provi

Continental Flight

» safety of the American
and the full text of the

PL 111-216 outlines numerous r
fiying public. The k
bil can be found here:

e Section 202 - Requires the
ransportation and In Commerce C*'n
NTSB safety recommendations related to Part 12

cretary of Transportation to annually report to the

S status
alr carner operations.
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ore Disclosyre Dy




Most Significant LOC-| Accident

Families of passengers killed
In the Colgan Airways Accident
Into Buffalo
Lobbied congress to
Pass a Law
Requiring Stall Training
For All Airline Pilots
and more hours’ experience.
(New president & administration)
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Bill Wainwright’s Advice

If the AA 587, the Pinacle and the Colgan crews
had been given the correct training
in Knowledge Skills and Attitude .....
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