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16.Abstract 
Golden West Airlines, Inc., Flight 261, a D e  Havilland Twin Otter, and a 

CessnAir Aviation, Inc., Cessna 150 collided i n  fl ight near Whittier, California. 
The accident occurred during daylight hours, a t  approximately 4:07 p.m., P . s . ~ . ,  
January 9, 1975. 
ground impact. 
instructor pilot  and student pilot  of the Cessna 150 were killed. 
wreckage inflicted substantial damage to houses and lawns i n  the area of the 
collision, but there were no reported injuries to  persons on the ground. 

Both aircraf t  were destroyed by the collision and subsequent 
The 10 passengers and 2 crewmembers on the Twin Otter, and the 

Falling 

The National Transportation Safety Board determines tha t  the probable cause 
of the accident w a s  the fa i lure  of both flightcrews to see the other a i rcraf t  i n  
sufficient time to in i t i a t e  evasive action. The Board i s  unable to  determine why 
each crew failed to  see and avoid the other aircraft;  however, the Board believes 
that the abi l i ty  of both crews to  detect the other aircraft  i n  t i m e  to  avoid a 
collision was reduced because of the position of the sun, the closure angle of 
the ai rcraf t ,  and the necessity for the %in Otter's flightcrew to acquire 
visual contact with radar-reported t raff ic  directly i n  front of them. 
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F i l e  No. 3-1941 

NATIONAL TRANSPORTATION SAE'E'IY BOARD 
WASHINGTON, B ,C.  20594 

AIRCRAFT ACCIDENT REPORT 

.Adopted: August 7 ,  1975 

GOLDEN WEST AIRLINES, I N C  . 
DE HAVILUJD DHC-6, N6383 

CESSNAIR AVIATION, I N C .  
CESSNA 150, N11421 

WHITTIER, CALIFORNIA 
JANUARY 9, 1975 

SYNOPSIS 

Golden West Air l ines ,  Inc. ,  F l igh t  261, a D e  Havilland Twin Otter, 
and a CessnAip Aviation, Inc., Cessna 150 col l ided i n  f l i g h t  near 
Whittier, Cal i fornia .  The accident occurred during daylight hours, a t  
approximately 4:07 p.m., P . s . ~ . ,  January 9, 1975. Both a i r c r a f t  w e r e  
destroyed by the  c o l l i s i o n  and subsequent ground impact. The 10 pas- 
sengers and 2 crewmembers of the Twin O t t e r ,  and the ins t ruc tor  p i l o t  and 
student p i l o t  of the Cessna 150 were k i l l e d .  Fal l ing wreckage i n f l i c t e d  
subs tan t ia l  damage t o  houses and lawns i n  the  area of the c o l l i s i o n ,  but 
there  were no reported i n j u r i e s  t o  persons on the  ground. 

The National Transportation Safety Board determines tha t  the  probable 
cause of the accident was  the f a i l u r e  of both fl ightcrews t o  see the  other 
a i r c r a f t  i n  su f f i c i en t  t i m e  t o  i n i t i a t e  evasive action. The Board i s  un- 
ab le  t o  determine why each crew fa i l ed  to  see and avoid the  other air- 
c r a f t ;  however, the Board bel ieves  that the a b i l i t y  o f  both crews t o  de- 
t e c t  the  other  a i r c r a f t  i n  t i m e  t o  avoid a c o l l i s i o n  was  reduced because 
of the  posi t ion of the sun, the closure angle of the  a i r c r a f t ,  and the 
necessi ty  f o r  the Twin Otter's fl ightcrew t o  acquire v i sua l  contact with 
radar-reported t r a f f i c  d i r e c t l y  i n  f ront  of them. 

1. INVESTIGATION 

1.1 History of the F l igh t  

Golden West Air l ines ,  Inc., F l igh t  261 (GLW 261), a D e  Havilland 
Twin O t t e r ,  was a regular ly  scheduled passenger f l i g h t  between Ontario, 
Cal i fornia ,  and Los Angeles In te rna t iona l  Airport ,  Cal i fornia  (LAX). 
The f l i g h t  departed from Ontario Airport a t  1556 P.s. t . ,  J/ January 9, 
1975, on a visual f l i g h t  ru l e s  (VFR) f l i g h t  plan to  Ltlx with 10 pas- 
sengers and '2 crewmembers aboard. 

L 1/ A l l  t i m e s  herein are Pac i f ic  standard time, based on the  24-hour 
clock. 
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A t  1604:45, GLW 261 contacted the  LAX arrival radar  con t ro l l e r  and 
reported tha t  they were over Rose H i l l s ,  a l oca l  landmark. The arr ival  
con t ro l l e r  acknowledged the  transmission, s t a t ed  t h a t  t he  f l i g h t  was i n  
radar  contact 23 nmi east of t he  a i r p o r t ,  assigned the  f l i g h t  a new trans- 
ponder code, and cleared GLW 261 f o r  a terminal cont ro l  area (TCA) No. 2 
arrival t o  runway 24 l e f t .  
later the f l i g h t  was acquired automatically by the  a i r  t r a f f i c  cont ro l ' s  
computer equipment. 
computer acquis i t ion  was 2,800 f t  2/ mean sea level. 

The fl ightcrew acknowledged, and 21  seconds 

GLW 261's transponder showed t h a t  t h e  a l t i t u d e  a t  

A t  1605:45, the arrival con t ro l l e r  ve r i f i ed  t h a t  GLW 261 w a s  leaving 
2,600 f t .  The con t ro l l e r  then advised the crew tha t  they had t r a f -  
f i c  approximately 5.5 nmi  i n  f ron t  of them, climbing from 1,500 t o  3,000 
f t .  The reported t r a f f i c  was  a pol ice  he l icopter  on a VFR f l i g h t .  The 
con t ro l l e r  s t a t ed  t h a t  he  would "point him [ the  h e l i c o p t e r l o u t  again when 
he's a l i t t l e  c lose r ,  let me know when you have him i n  sight." A t  
1605:55, GLW 261 rep l ied ,  "Two s i x t y  one, w e ' l l  do it." 
last  known transmission from the  f l i g h t ,  

This was the  

A t  1607:35, the arrival con t ro l l e r  transmitted another advisory t o  
GLW 261 s t a t i n g  t h a t  the helicopter was now a t  t h e i r  1130 posi t ion,  3 
miles northbound, a n d 2 0  seconds later,  repeated the  same advisory., 
There w a s  no response t o  e i t h e r  transmission. 
t r o l l e r  noted t h e  l o s s  of the  automatic radar  terminal service (ARTS 111) 
da t a  block and t rack  data .  
unsuccessful, Subsequent inves t iga t ion  revealed t h a t  GLW 261 had crashed 
about 17.1 n m i  east of t he  LAX airport :  

About tha t  t i m e  the  con- 

Repeated attempts t o  contact t he  f l i g h t  were 

CessnAirAviation, Inc., Cessna 150, N11421, w a s  based at Long Beach 
Airport ,  Cal i fornia .  
on a loca l  t ra in ing  f l i g h t  a t  1546. 
were on board. 
ance with the  Cessna p i l o t ' s  request ,  the f l i g h t  was cleared t o  maintain 
runway heading a f t e r  takeoff ,  with a l e f t  tu rn  a f t e r  passing the  Los 
Angeles River, about 2 nmi w e s t  of the  a i r p o r t .  
radio contacts  with the  crew a f t e r  N11421's departure. 
f i l e  a f l i g h t  plan with a i r  t r a f f i c  cont ro l ,  nor was  one required. 

The a i r c r a f t  departed from the  Long Beach Airport  
An ins t ruc to r  and a s tudent  p i l o t  

The takeoff was  made from runway 25 r i g h t ,  and in,accord- 

There were no fu r the r  
The crew did not 

The exact route  flown by Nll421 between the Long Beach Airport and 
the point of c o l l i s i o n  is unknown. 
Cessna was on a northerly heading a t  the  t i m e  of the  co l l i s ion .  

1.2 In ju r i e s  t o  Persons 

According t o  ground witnesses, the  

I n  j u r i e s  C r e w  - 
F a t a l  4 
Nonf ata 1 0 
None 0 

Passenger s 

10 
0 
0 

Others 

0 
0 

- 2/ A l l  a l t i t u d e s  here in  are mean sea level unless otherwise indicated. 
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1.3 Damage t o  Ai rc ra f t  

Both a i r c r a f t  were destroyed 
impact. 

1.4 Other Damage 

Houses and lawns beneath and 
sprinkled with debris .  The r i g h t  
f e l l  on the roof of one house and 
other  houses was  not as severe. 

by t h e  c o l l i s i o n  and subsequent ground 

adjacent t o  the c o l l i s i o n  site were 
wing and engine of the  D e  Havilland 
caused subs t an t i a l  damage. Damage t o  

1.5 C r e w  Information 

The flightcrews of both a i r c r a f t  were qual i f ied f o r  t he  operations 
which were intended. (See Appendix B .) 

According t o  witnesses a t  Long Beach Airport ,  the  student p i l o t  was  
i n  the  l e f t  seat and the  in s t ruc to r  p i l o t  was  i n  the r igh t  seat of t he  
Cessna on departure.  The in s t ruc to r  p i l o t  had noted on the  schedule board 
that t h i s  was  t o  be a No. 3 check. The No. 3 check is the  f i n a l  check f o r  
a student before h i s  Federal Aviation Administration (FAA) f l i g h t  check. 

Witnesses reported that the  in s t ruc to r  p i l o t  had.flawn i n  the  IJU 
area f o r  many years. 

1.6 Ai rc ra f t  Information 

ThE! GLW 261 a i r c r a f t  was  a D e  Havilland Twin O t t e r ,  N6383. It was  
reg is te red ,  c e r t i f i c a t e d ,  equipped, and maintained i n  accordance with FAA 
requirements (See Appendix C.) 
and a red band running the  length of the  fuselage and encompassing the 
passenger windows. 

The a i r c r a f t  w a s  white, with a gold band 

CessnAir's Cessna 150, N11421, was  reg is te red ,  c e r t i f i c a t e d ,  and 
maintained i n  accordance with FAA requirements. (See Appendix C.) The 
a i r c r a f t  was  painted white with a green cowl, and had green s t r i p i n g  
along the fuselage. It was not equipped with a transponder. 

1.7 Meteorological Information 

The 1555 surface weather observation was  as follows: high, t h i n  
overcast a t  25,000 f t ,  v i s i b i l i t y  40 miles, temperature 60OF., dew point 
19OF., wind from 320' at  7 kn, gusting t o  17 kn. 
of turbulence. 

There were no repor t s  

A t  t he  t i m e  of the accident,  the pos i t ion  of the  sun with respect  t o  
the  accident site w a s  approximately 90 above the horizon, azimuth 3 4 O  
south of w e s t  (236O true) .  
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1.8 Aids to  Navigation 

Postaccident ground checks of the per t inent  navigational a i d s  i n  use 
a t  the  t i m e  of the accident disclosed tha t  a l l  equipment w a s  operating 
properly . 

The radar used t o  cont ro l  a r r iv ing  t r a f f i c  was  an a i rpo r t  survei l -  
lance radar 4 (ASR 4) located on the  north s ide  of the  a i rpo r t .  

The radar display used by the arrival cont ro l le rs  was set on a 40-rurd 
east range. The moving ta rge t  indicator  (MTI) ga te  cont ro l  was  set a t  the 
50-mi range. ARTS I11 equipment was i n  use and functioning normally. 

The ARTS 111 system processes the transponder beacon r e tu rn  from a l l  
The da ta  a i r c r a f t  within a specif ied range of the applicable radar site. 

from the beacon r e tu rn  cons is t s  of azimuth and range referenced t o  the 
antenna locat ion,  as w e l l  as an encoded pressure a l t i t u d e  f o r  a i r c r a f t  
equipped with a Mode C transponder. 
converted in to  coordinates which are d i f fe ren t ia ted  with respect t o  data  
receipt  t i m e  t o  der ive a groundspeed f o r  a ta rge t .  These da ta  a r e  pre- 
sented se l ec t ive ly  on the cont ro l le r ' s  video display. 
raw data  and calculated parameters f o r  a l l  received beacon ta rge ts  are 
stored on a computer-generated magnetic tape. 

The azimuth and range r a w  data  are 

I n  addi t ion,  the  

The primary coverage (skin pa in ts  of nontransponder-equipped air- 
These c r a f t )  capabi l i ty  of the  radar is  not affected by the ARTS 111. 

ta rge t s  are displayed; however, they have no accompanying data  block, and 
information concerning them cannot be stored by the computer. 

A computer pr intout  of the  ARTS III data  pertaining t o  GLW 261 was 
obtained. I n  addi t ion,  an "Untracked Target'' search was  made of the com- 
puter fo r  beacon returns  received a t  the t i m e  of the accident both by the  
ASR 4 and ASR 7 radars  (the ASR 7 i s  located on the south s i d e  of the  air- 
port  and is used t o  control  d e p a r t h g  t r a f f i c ) .  Since the ARTS 111 equip- 
ment s to re s  only transponder da ta ,  t h i s  search could only d isc lose  un- 
tracked transponder re turns .  
of e i the r  s i d e  of a 070° magnetic azimuth, and 5 nmi of e i the r  s ide  of 
GLW 261's reported range. The same area was used fo r  the ASR 7 search 
except t ha t  the azimuth was changed t o  06S0 magnetic. 
t a rge ts  were located i n  the  search areas. 

The ASR 4 search w a s  l imited t o  an area 20° 

No transponder 

The computer pr intout  of GLW 261's data  disclosed tha t  the  elapsed 
t i m e  from t a rge t  acquis i t ion  t o  the last r e l i a b l e  r e tu rn  was 1 minute 
52 seconds. 
azimuth of 070° from the radar antenna, and descended from 2,800 f t  t o  
2,200 f t .  The f l i g h t  was acquired a t  a range of 21.63 nmi, and the last 
r e l i a b l e  r e tu rn  was a t  17.13 nmi, GLW 261's computed groundspeed was 
150 kn. 

During tha t  t i m e  period, GW 261 remained steady on a magnetic 



- 5 -  

1.9 Comnica t ions  

There were no reported u known d i f f i c u l t i e s  between a i r  ' t r a f f i c  
control  f a c i l i t i e s  and the a i r c r a f t  involved i n  the accident. 

The postaccident inspection of N11421's very high frequency (W) 

The E l  Monte tower tapes were audited 'for 
During t h i s  period the 21 Monte tower re- 

radio t ransmit ter  disclosed tha t  i t  was tuned t o  the E l  Monte Airport 
tower frequency, 121.2 Mhz. 
the  period of 1540 t o  1611. 
ceived no radio transmissions from N11421. 

1.10 Aerodrome and Ground F a c i l i t i e s  

None were involved i n  t h i s  accident. 

1.11 Fl ight  Recorders 

Neither a i r c r a f t  was equipped nor required t o  be equipped with a 
f l i g h t  data  or  a cockpit voice recorder. 

1.12 Aircraf t  Wreckage 

The wreckage of both a i r c r a f t  was  scat tered over an 8- t o  lO-city 
block area. The fuselage of the  Twin O t t e r  f e l l  i n t o  a schoolyard, and 
i t s  wings f e l l  t o  the ground two blocks from the  fuselage. 
of the Gessna f e l l  i n t o  the  f ron t  yard of a residence about a block and 
a half  away from, and on a bearing of 60° from the  Twin Otter's fuselage. 

The fuselage 

1.12.1 D e  Havilland l b i n  O t t e r ,  N6383 

Both wings and the  empennage of the  Twin O t t e r  had separated from the 

The indentation w a s  about 6 inches i n  depth, and 
fuselage. 
t i on  197 t o  s t a t i o n  222. 
the wing skin w a s  both bent and torn. 
green pa in t ,  matching the paint of the Cessna, i n  the indentation. 
l e f t  wing s t r u t  was  broken 76 inches below the upper pickup b o l t ,  and the 
upper port ion remained attached t o  the  wing. 
the  s t r u t ;  t h i s  p r i n t  matched the  tire t read found on the  r i g h t  main 
wheel of the Cessna. 
gashes near the wing root ,  but no paint  t ransfer  Jas noted a t  tha t  locat ion,  

The l e f t  wing leading edge sustained crushing damage from sta- 

There was a subs tan t ia l  amount of 
The 

A t i re  p r i n t  was  found on 

The. Twin Otter's r i g h t  wing damage included deep 

The Twin Otter's l e f t  engine nacelle, along with the  engine, had been 
driven inboard. 
s t ruc tu re  had f a i l ed  a t  the  42.2 s t a t ion ,  and the engine with the engine 
mount s t i l l  attached f e l l  i n t o  the schoolyard about 75 E t  from the fuse- 
lage. 
the  propel ler  and spinner of the Twin Otter's l e f t  engine. 
had heavy scoring across the blades. 
bent almost 90°. 

The engine had separated from i ts  mun t s ,  the nacelle 

Portions of the Cessna's r igh t  s i d e  door frame were lodged between 
The propel ler  

Two blades were broken and one was 
A port ion of one of the blades was not recovered, and 
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one blade t i p  w a s  found lodged i n  the r igh t  main gear t i re  of the Cessna. 
The spinner was  crushed, 'd is tor ted,  and had deposits of g r e e q p a i n t  adher- 
ing t o  it. 
engine did not appear t o  be damaged badly. 
turned. 

The r i g h t  engine remained attached t o  the r igh t  wing. 

The propeller was  scored but a l l  the blades were in t ac t .  

This 
The ro tor  could s t i l l  be 

The l e f t  s ide  of the-Twin Otter's fuselage was crushed from s t a t i o n  
111 t o  s t a t i o n  162, and some pieces from t h i s  area were not recovered. 
The Cessna's f i r e  w a l l ,  instruments, and pieces of the cowl were found 
within the wreckage of the Twin Otter between fuselage s t a t i o n s  150 and 
165. There was some paint  t ransfer  a f t  of fuselage s t a t i o n  165 on the  
l e f t  s ide  of the  Twin Ot te r ' s  fuselage. 
lage sustained crushing damage. The l e f t  main gear s t r u t  assembly was  
broken and the fuselage a t t ach  point was torn and d is tor ted .  The r i g h t  
nuin gear and s t r u t  assembly did not appear t o  have been damaged. The 
Twin Otter's altimeter read 2,240 f t  with a barometric s e t t i ng  of 29.96 
inHg . 
1.12.2 Cessna 130, N11421 

The e n t i r e  l e f t  s ide  of the fuse- 

The Cessna 150's r i gh t  wing showed evidence of propeller s l a sh  marks 

The l e f t  wing f a i l ed  a t  the fuse- 
which.cut through the  wing three  tihes. 
88' with the leading edge of the w i n g .  
lage a t t ach  point.  
impact. 

These s lashes  were a t  an angle of 

Both wings separated from the a i r c r a f t  p r io r  t o  ground 
The cabin structure a l so  bore evidence of propeller slashes.  

A port ion of one of the control  cables from the D e  Havilland's over- 
head panel was  found wrapped around the Cessna's engine and propel ler ,  

The Cessna's instrument panel w a s  found within the l e f t  s ide  of the 
The altimeter was damaged, but the se t t i ng  was D e  Havilland's fuselage. 

readable and indicated 29.95 inHg. 

1.13 Medical and Pathological Information 

Post-mortem examinations of the  fl ightcrews of both a i r c r a f t  d i s -  
closed no evidence of incapacitating diseases.) 
disclosed no evidence of harmful drugs or  substances. 

Toxicological examinations 

1.14 F i r e  - 
There was no f i r e  involved i n  the  crash of the Twin Otter. The l e f t  

wing of the Cessna caught f i r e  i n  f l i g h t  a f t e r  the c o l l i s i o n  and burned. 

1.15 Survival Aspects 

This was  a nonsurvivable accident. 



- 7 -  

1.16 Tests and Research 

Two f l i g h t  checks of the LAX ASR 4 radar were conducted on the  evening 
of the accident. The radar was configured as i t  had been a t  the time of 
the accident and the MTI gate  cont ro l  was  extended t o  50 mi. 
of the check was  t o  inves t iga te  the radar 's  primary coverage capabi l i ty .  
The f l i g h t  check report  concluded, "The f l i g h t  check r e s u l t s  ind ica te  
there  w a s  no prima-ry coverage i n  the area between LAX ILS runways 24 and 
25 a t  17 nmi east of the a i rpo r t  when the f l i g h t  check a i r c r a f t  was flown 
north t o  south and south t o  north ( the presumed f l i g h t  
Cessna 150) a t  1,600', 2,600', and 3,000' m.s.1.  
t h i s  lack of coverage i s  due t o  tangent ia l  effect ." 

The purpose 

path 1 of the 
It is suspected tha t  

Tangential e f f e c t  i s  one of the inherent l imi ta t ions  of the radar 
system when MTI ga te  i s  used. 
primary t a rge t  re turns  tha t  are s ta t ionary  o r  appear t o  be s ta t ionary  
with respect t o  t h e i r  dis tance from the antenna. Gating, therefore,  pro- 
vides the advantage of c lear ing an area of c l u t t e r  ( i .e .  ground re turns  
i n  heavily built-up areas)  and provides b e t t e r  de f in i t i on  of moving 
t a rge t s ,  though the in t ens i ty  of desired r e p l i e s  i s  reduced. A negative 
cha rac t e r i s t i c  of the MI1 is  tha t  a nontransponder-equipped a i r c r a f t  f ly -  
ing a course within the  MTI area tha t  is  tangent ia l  t o  the  radar antenna 
produces an apparently s ta t ionary  t a rge t  r e tu rn  tha t  is coincidental  w i th  
the canceling s igna l  o f ' t h e  MTI; therefore ,  i t s  r e tu rn  may not be dis- 
played t o  the  cont ro l le r .  

The lvTTI c i r c u i t r y  e lec t ronica l ly  cancels 

This phenomenon is  ca l led  the tangent ia l  e f f ec t .  

1.17 Other Information 

1.17.1 LAX Arr ival  Procedures 

A l l  t r a f f i c  which en ters ,  departs ,  or  operates within a c e r t a i n  area 
of the Los Angeles In te rna t iona l  Airport must e i the r  operate within o r  
circumnavigate the Los Angeles TCA, The Los Angeles TCA is a Group I TCA. 
It is generally r e c t i l i n e a r  i n  shape, extending 20 nmi w e s t ,  2 5 . d  eas t ,  
about 10 nmi north,  and about 12 nmi south of the  Los Angeles In te rna t iona l  
Airport .  The top of the TCA is 7,000 f t ,  and the base var ies  with dis tance 
from the a i rpo r t .  (See Appendix E.) 

A t  the  time of the  accident,  a r r iv ing  a i r c r a f t  were landing on run- 
ways 24 and 25 l e f t .  The base of the TCA along the extended center l ines  
of runways 24 and 25 l e f t  w a s  as follows: 
is  4,000 f t ,  from 20 n m i  t o  15 nmi  i t  i s  2,500 f t ,  from 15 n m i  t o  10 nmi  
i t  is  2,000 f t ,  and a t  10 nmi  the  base drops t o  the  surface.  

and E l  Monte Airport i s  north of the TCA. 

1.17.2 Letter of Agreement 

VFR a r r i v a l s  
use three designated TCA arrival routes with designated TCA entry points  

from 25 nmi t o  20 nmi the  base 

Long Beach Airport lies outs ide the southern boundary of the TCA, 

Arriving IFR t r a f f i c  a t  LAX is  r e s t r i c t e d  t o  the  TCA, 
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a t  specif ied a l t i t udes .  
flow of VFR t r a f f i c  and t o  provide separation of t r a f f i c .  
primarily by operators of small a i r c r a f t  who wish t o  conduct VFR operations 
i n t o  LAX. 

These routes  are designed t o  permit an e f f i c i e n t  
They are used 

To accommodate the  many operators i n  the  Los Angeles area who conduct 
VFR operations i n t o  LAX on a rout ine bas i s ,  LAX tower has a Letter of 
Agreement (See Appendix F) which es tab l i shes  routes  and procedures f o r  
VFR arrivals and-departures a t  LAX. 
Visual F l igh t  Rules (VFR) Arrivals and Departure Clearances Procedures." 
The r e spons ib i l i t i e s  of a l l  p a r t i e s  are outlined i n  the  let ter.  
r en t  Letter of Agreement is dated November 11, 1974, and about 17 loca l  
operators have forwarded letters of compliance t o  it. Golden West A i r -  
l i ne ' s  most recent  letter of compliance i s  dated November 11, 1974. 

The letter i s  e n t i t l e d ,  "Abbreviated 

The cur- 

On the  day of t he  accident ,  GLW 261 had received a clearance f o r  a 
TCA No. 2 arrival t o  runway 24 l e f t .  Paragraph 303) of the  November 11, 
1974, Letter of Agreement descr ibes  the TCA No. 2 arrival and states, i n  
par t :  "Enter TCA a t  the  runway 24 r i g h t  l oca l i ze r  10 DME f i x  a t  and main- 
t a i n  1,500 f e e t  u n t i l  advised by the  Los Angeles Tower." A t  the  time of 
the  accident ,  runway 24 r i g h t  w a s  closed f o r  construction. The ILS local- 
i z e r  course w a s  moved from 24 r i g h t  t o  serve runway 24 l e f t ,  so t he  en t ry  
point fo r  TCA No. 2 arrival a t  the  t i m e  of the accident w a s  on the  local- 
i z e r  course t o  runway 24 l e f t .  

1.17.3 Witnesses 

Welve'witnesses who were a t  or near the  c o l l i s i o n  s i te  a t  the t i m e  
of the  accident were interviewed. Only two of these witnesses saw the  
co l l i s ion .  
the  a i r  a f t e r  the co l l i s ion ,  thatGLW261 was onawestbound t rack  towards 
LAX, and t h a t  t he  Cessna w a s  on a northerly heading. 

The witnesses generally agreed tha t  both a i r c r a f t  broke up i n  

One witness s t a t e d  t h a t  t he  la rge  a i r c r a f t  was  f ly ing  "westerly 
along the  regular  f l i gh tpa th  which I have of ten  observed similar type 
a i r c r a f t  f ly ing  on previous occasions." He  noted a smaller a i r c r a f t  on 
the  l e f t  s i d e  of t h e  la rger  a i r c r a f t  proceeding i n  a northerly d i rec t ion .  
H e  s t a t ed  t h a t  ne i ther  a i r c r a f t  made any abrupt evasive maneuvers p r io r  
t o  the  co l l i s ion .  He  said tha t  "the Cessna s t ruck the  l e f t  s i d e  of t he  
W i n  Otter, j u s t  back of t he  la rge  plane's cockpit, and under t h e  l a rge  
a i r c r a f t ' s  wing. 
a l s o  described a midair breakup, and spec i f i ca l ly ,  a separation of a 
wing from the  fuselage of the  Twin Otter. 

The smaller plane h i t  i t  nose f i r s t . "  This witness 

1.17.4 Ai rc ra f t  Performance 

The applicable Cessna 150 Owner's manual disclosed tha t  i n  level 
f l i g h t  a t  2,500 f t ,  a power s e t t i n g  of 2,500 revolut ions per minute 
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A 

(r/min) , or  68% power, would produce a t rue  
se t t i ng  of 2,600 r/min, or  77% power, would 
99 kn. 

airspeed of 73.5 kn; a power 
produce a t r u e  airspeed of 

A GLW spokesman s t a t ed  t h a t  the indicated airspeed f o r  the  Twin Otter 
during the descent from 2,800 f t  would range from 135 t o  140 KIAS. 

2.  ANALYSIS AND CONCLUSIONS 

The p i l o t s  of both a i r c r a f t  w e r e  qual i f ied f o r  the  operation involved. 
The inves t iga t ion  did not d i sc lose  any a i r c r a f t ,  navigational a i d ,  o r  
communications malfunction. Weather was  not  a fac tor .  

The ARTS I11 computer was  tracking GLW 261. The elapsed t i m e  between 
the automatic acquis i t ion  of GLW 261's transponder r e tu rn  and the  last re= 
l i a b l e  t a rge t  r e tu rn  was  1 minute 52 seconds. Automatic acquis i t ion  oc- 
curred 2 1  seconds a f t e r  radar contact w a s  established with the  f l i g h t  a t  
1604:45; therefore ,  the  transponder r e tu rn  was  l o s t  at  about 1606:58, 
when GLW 261 was  about 17 nmi from the  antenna and a t  2,200 f t .  The col- 
l i s i o n ,  therefore ,  occurred at  about 1607 and a t  2,200 f t .  This a l t i t u d e  
is  confirmed by the  Twin Otter's postaccident altimeter indicat ion of 
2,240 f t .  

GLW 261's f l i gh tpa th  fo r  t he  last 2 minutes of t he  f l i g h t  was  estab- 
l ished conclusively by t h e  ARTS I11 readout. 
the f l i g h t  was descending a t  about 300 f t  per minute, on a magnetic 
course of 250°, with a groundspeed of about 150 kn. 
a i r c r a f t ' s  f l i g h t  was  fu r the r  corroborated by witnesses,  

These da ta  disclosed t h a t  

The d i r ec t ion  of t he  

The pa t t e rn  of damage sustained by the Twin O t t e r  supports the con- 
c lusion t h a t  the major in - f l igh t  impact forces  were on i ts  l e f t  s ide.  
damage t o  the  Twin Otter's l e f t  engine and propel ler ,  and the  propel ler  
s lashes  found, in  the  Cessna's r i g h t  wing, ind ica te  tha t  the  Cessna was  on 
a crossing path,  almost 90' t o  t he  Twin Otter, and s l i g h t l y  i n  f ron t  of 
it. Further subs tan t ia t ion  of t h i s  analysis  can be derived from the  fo l -  
lowing: (1) the Cessna's f i r w a l l  and instrument panel were inibedded i n  
the  Twin Otter's fuselage forward of the wing; (2) the  propel ler  s lashes  
i n  the Cessna's r i g h t  w i n g  formed an angle of about 88' with the wing 
leading edge; and (3) the  Twin Otter's l e f t  engine nacelle and engine 
were driven inboard by the  co l l i s ion .  
magnetic course of 250°, i t s  c o l l i s i o n  damage and the angle of impact sup- 
port  the conclusion that the  Cessna was  on a norther ly  t rack  a t  and j u s t ,  
p r ior  t o  impact. 
a i r c r a f t  a t  and p r io r  t o  impactwere fur ther  corroborated by one of the 
witnesses a t  the  accident. 

The 

Since the Twin O t t e r  w a s  on a 

The point of impact and d i r ec t ion  of f l i g h t  of both 
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The exact route  of the Cessna was not established, but based upon 

the physical evidence of the wreckage, the testimony of witnesses, t he  
departure point ,  and the locat ion of E l  Monte Airport ,  the  Safety Board 
concludes that the  Cessna 150 was proceeding i n  a northerly d i r ec t ion  be- 
neath the E A ,  and probably towards E l  k n t e  Airport. 

The a r r i v a l  cont ro l le r  s ta ted  tha t  he did not observe any nontrans- 
ponder or  primary re turns  on h i s  display.  
ported other  t r a f f i c  to  GLW 261 i t  was obvious that he was  a t t e n t i v e  and 
tha t  h i s  a t t en t ion  was directed toward the display area where the Cessna's 
re turn  would have appeared. One possible reason tha t  the  re turn  d id  not 
show is that the Cessna's track was tangent ia l  t o  the  radar antenna, and 
remained tangent ia l  t o  i t  during t h i s  cri t ical  time period. 
cont ro l le rs  were using the MTI ga te ,  the Cessna's tangent ia l  course could 
have produced a re turn  which was cancelled -out by the  MTI c i r c u i t r y ,  so 
that there  was no video r e tu rn  on the cont ro l le r ' s  display.  The f l i g h t  
tests conducted the  night of the accident showed tha t  an a i r c r a f t  which 
followed the presumed track of the  Cessna 150 i n  the  area of the c o l l i s i o n  
did not produce a primary re turn  on the con t ro l l e r ' s  display.  
i t  seems logica l  t o  conclude tha t  the  Cessna's r e tu rn  did not appear on 
the cont ro l le r ' s  display because of the tangent ia l  e f f ec t .  

Since the  cont ro l le r  had re- 

Since the 

Therefore, 

Since the crew of GLW 261 could not be advised of the  Cessna's 
presence, and the Cessna was  not i n  contact with approach control ,  both 
a i r c r a f t  were operating under the see-and-avoid concept. There w e r e  no 
r e s t r i c t i o n s  t o  v i s i b i l i t y  i n  the Los Angeles area that afternoon. 

A c o l l i s i o n  geometry study was  made of t h i s  accident.  Approximate 

True airspeeds of 94 
s ight ing angles and dis tances  were computed based upon a 90° impact angle 
and the estimated t rue  airspeeds of the  a i r c r a f t .  
kn fo r  the Cessna and 146 kn for  the W i n  Otter were used. 
last 2 minutes of the f l i g h t  were on the ARTS I11 pr in tout ,  only t h i s  
time period was  examined. 
c r a f t  were 5.73 nud apart .  
of about 3 3 O ,  and the Twin Otter was t o  the r i g h t  of the Cessna a t  an 
angle of about 57O. 
kn, or  about 294 f t  per second. 
there  would have been no appreciable change i n  the  relative sight ing 
angles as the a i r c r a f t  approached the c o l l i s i o n  point.  The a l t i t u d e  d i f -  
f e r e n t i a l  between was  about 600 f t  2 minutes pr ior  t o  the  c o l l i s i o n  and 
the Twin Otter w a s  descending a t  about 300 f t  per minute; therefore ,  the  
Otter was  about lo above the Cessna's horizon u n t i l  j u s t  p r io r  t o  impact. 

Since only the 

Two minutes p r io r  to  the  c o l l i s i o n  the  air- 
The Cessnawas to the le f tofGLW261at  an angle 

The a i r c r a f t  were closing a t  a speed of about 174 
Because they were on a c o l l i s i o n  course 

There was no evidence t o  ind ica te  tha t  the  Cessna was  i n  radio con- 
tact with the ground; therefore ,  both p i l o t s  should have been r e l a t ive ly  
f r e e  of cockpit du t i e s  and ab le  t o  maintain a normal t r a f f i c  scan. 
Golden West Company's color  scheme i s  bas ica l ly  white and red ,  two colors  
which, depending on background, can have a high degree of. conspicuity. 

The 
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. Hawever, the  closure angle placed, and kept,  GLW 261 i n  a posi t ion that 

w a s  57O t o  the  r i g h t  of the  Cessna. A p i l o t ' s  scan f o r  t r a f f i c  normally 
w i l l  range about 45' e i t h e r  s i d e  of the  intended track; thus,  i n  the  ab- 
sence of a spec i f i c  advisory, i t  is  doubtful i f  e i t h e r  of t he  Cessna 
p i l o t ' s  scan pa t te rns  would have included t h a t  pa r t  of the sky where GLW 
261 was  t o  be found. Also, the  Twin O t t e r  would have been ma'sked by the  
Cessna's r i g h t  wing; therefore ,  i t s  p i l o t s  would not be looking i n  tha t  
area unless they had been a l e r t ed  t o  the presence of i r a f f i c  a t  t h a t  loca- 
t ion.  

The a b i l i t y  of the fl ightcrew of GLW 261 t o  see and avoid the  Cessna 
was  lessened by two fac tors .  F i r s t ,  the  Cessna, considering the elevat ion 
and azimuth of the sun, would have been positioned between G W  261 and the  
sun. Thus, during the  f i r s t  minute of the  2-minute period under analysis ,  
i t  would have been d i f f i c u l t  i f  not impossible t o  see the  Cessna agalnst  
the backdrop of the s e t t i n g  sun. 

Second, about 1 minute 15 seconds before the co l l i s ion ,  the  control-  
ler advised GLW 261 of hel icopter  t r a f f i c  d i r e c t l y  i n  f ront  of them and 
climbing pas t  the  a l t i t u d e s  through which they w e r e  descending. The con- 
t r o l l e r  a l s o  to ld  them he would point out the  t r a f f i c  again when i t  w a s  
c lose r ,  and asked them t o  let h i m  know when they had it  i n  s igh t .  The 
next advisory from the  con t ro l l e r  did not occur u n t i l  a f t e r  the co l l i s ion .  
There can be no doubt t h a t  an advisory of t r a f f i c  d i r e c t l y  i n  f ront  of 
them and climbing through t h e i r  a l t i t u d e  would have conmranded the  f l l gh t -  
crew's a t ten t ion .  An advisory of t h i s  nature  cons t i tu ted  such a clear 
and apparent t h rea t  t o  t h e i r  sa fe ty  tha t  t he  p i l o t s  could be expected t o  
channel t h e i r  visual scan t o  a narrow sec tor  d i r e c t l y  i n  f ron t  of t h e i r  
a i r c r a f t  u n t i l  the  t r a f f i c  had been acquired v isua l ly ,  u n t i l  they were in- 
formed the t r a f f i c  was  no longer a f ac to r ,  o r  u n t i l  they were s a t i s f i e d  
t h a t  a s u f f i c i e n t  t i m e  i n t e rva l  had passed t o  insure that they had passed 
the t r a f f i c .  
and i t  does not seem log ica l  t o  i n f e r  that they assumed that the  latter 
eventual i ty  had occurred. 
261had limited t h e i r  visual search i n  an area s t r a i g h t  ahead of them i n  
an e f f o r t  t o  acquire a known t a rge t  t h a t  const i tuted a d e f i n i t e  threat, 
and therefore  e i t h e r  did not see the Cessna, o r  did not see i t  i n  su f f i -  
c i e n t  time t o  i n s t i t u t e  timely evasive act ion.  

abrupt evasive maneuvers p r io r  t o  the co l l i s ion ;  therefore ,  the  Safety 
Board concludes tha t  ne i ther  fl ightcrew saw the  o ther ' s  a i r c r a f t  p r io r  t o  
impact, o r  i n  su f f i c i en t  t i m e  t o  attempt an evasive maneuver. 

2.2 Conclusions 

They knew that the f i r s t  two eventua l i t i es  had not occurred, 

The Safety Board bel ieves  t h a t  the  p i l o t s  of GLW 

The statement of one witness indicated tha t  nei ther  a i r c r a f t  made any 

a. F i n d i w s  

1. The p i l o t s  o fbo th  a i r c r a f t  were properly c e r t i f i c a t e d  and 
qual i f  led.  



9 12 - 
2.  Both a i r c r a f t  were properly equipped and ce r t i f i ca t ed  fo r  the 

f l i g h t .  

Both a i r c r a f t  w e r e  outs ide the TCA and operating i n  accord- 
ance with VFR. 

3 .  

4. GLW 261was on a magnetic course of 250°at2,200 f t  when the 
c o l l i s i o n  occurred. The timeof impactwas approximately 1607. 

The Cessna was on a northerly heading a t  and p r io r  t o  the  im- 
pact ,  and the impact angle was about 90°. 

5. 

6. The Cessna was not observed on the approach cont ro l  radar ,  
probably because of the tangent ia l  e f f ec t .  

The angle of c losure between the a i r c r a f t  was such t h a t  the 
Twin Otter was  masked by the  Cessna's wing and was outs ide 
the normal scan pa t te rn  of the Cessna p i l o t s .  

The Cessna was between the sun and the p i l o t s  of GLW 261, 

7. 

8 .  

9.  A t  the t i m e  of the accident,  the p i l o t s  of GLW 261were 
attempting t o  s igh t  the hel icopter  which had been reported 
t o  them by approach control.  

b. Probable Cause 

The National Transportation Safety Board determines tha t  the probable 
cause of the accident was the f a i l u r e  of both fl ightcrews t o  see 
the other a i r c r a f t  i n  su f f i c i en t  time t o  i n i t i a t e  evasive action. 
The Board is unable t o  determine why each crew fa i l ed  t o  see and avoid the 
other a i r c r a f t ;  however, t he  Board believes tha t  the  a b i l i t y  of both 
crews to  de tec t  the  other a i r c r a f t  i n  time t o  avoid a c o l l i s i o n  w a s  re- 
duced because of the posi t ion of the  sun, the closure angle of the air- 
c r a f t ,  and the  necessity fo r  the  Twin Otter's fl ightcrew t o  acquire 
v isua l  contact with radar-reported t r a f f i c  d i r e c t l y  i n  f ront  of them. 

BY THE NATIONAL TRANSPORTATION SAFETY BOARD 

/s/ LOUIS M. THAYER 
Member 

/s/ ISABEL A. BURGESS 
Member 

/s/ WILLIAM R. HALEY 
Member 

John H. Reed, Chairman, and Francis H. McAdams, Meniber, did not pa r t i c i -  
pate  i n  the adoption of t h i s  report  

August 7,  1975 
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APPENDIX A 

Investigation and Hearing 

1. Investigation 

The National Transportation Safety Board was notified of the midair 
collision by the Western Region duty officer of the Federal Aviation Ad- 
ministration at about 1615 P.8.t. on January 9, 1975. 
the Safety Board's Los Angeles office proceeded immediately to the scene 
of the accident. 

Several members of 

After on-scene documentation was completed, the wreckage of both air- 
craft was taken to the FAA hangar at'the Los Angeles International Air- 
port for more complete documentation. 

The FAA, Golden West Airlines, Inc. , CessnAir Aviation, Inc. , De 
Havilland Aircraft of Canada, Ltd., Cessna Aircraft Company, and the 
Aircraft Owners and Pilots Association were parties to the investigation. 
On-scene investigation and damage documentation was completed on January 21, 
1975. 

2. Hearinp, 

There was no public hearing. 
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APPENDIX B 

C r e w  Information 

Golden West Ai r l ines ,  Inc.  

Captain S. L. R iv l in  

Captain S. L. Rivl in ,  aged 47, held Ai r l ine  Transport P i l o t  Ce r t i f i -  
cate No. 1524842 with a multiengine land r a t ing  and commercial p r iv i leges  
i n  a i r c r a f t  s ing le  engine land. H e  had a f i r s t  class medical c e r t i f i c a t e  
with no l imi ta t ions  dated December 12 ,  1974. 
Golden West Ai r l ines ,  Inc., s ince  1969. 
check was completed s a t i s f a c t o r i l y  on August 10, 1974. H e  had a t o t a l  of 
9,366 hours with 2,774 hours i n  the  De Havilland Otter DHG6 a i r c r a f t .  

He had been employed by 
H i s  last 6 months' proficiency 

F i r s t  Officer Jon S. Teicher 

F i r s t  Officer Jon S. Teicher, aged 27, w a s  employed as a f i r s t  o f f i -  

H e  had a f i r s t - c l a s s  
cer. H e  held commercial p i l o t  c e r t i f i c a t e  No.  1758596 with a i rp lane  
s ing le  and m l t i e n g i n e  land and instrument ra t ings .  
medical c e r t i f i c a t e ,  dated May 13, 1974, with no l imitat ions.  
2,065 hours i n  the  D e  Havilland O t t e r  as f i r s t  o f f i ce r .  
of 2,555 hours. 
s ince  Ju ly  1971, as copi lo t .  
completed on Ju ly  3, 1974. 

H e  had 
H e  had a t o t a l  

H e  had been i n  the  employ of Golden West Air l ines ,  Inc., 
H i s  last 12-month check was s a t i s f a c t o r i l y  

CessnAir Aviation, Inc. 

Mr. W i l l i a m  Vander Linden 

M r .  W i l l i a m  Vander Linden, aged 47, was chief p i l o t  f o r  CessnAir 
Aviation, Inc. H e  a l so  flew as an in s t ruc to r  p i l o t  i n  the  company's 
f l i g h t  school. H e  held a i r l i n e  t ransport  p i l o t  c e r t i f i c a t e  No. 1301310. 
H e  a l s o  held commercial p r iv i leges  with an in s t ruc to r  r a t ing  i n  both 
s ing le  and multiengine land a i r c r a f t .  A t  t he  t i m e  of the  accident he had 
a t o t a l  of 22,010 hours. H e  held a f i r s t  class medical c e r t i f i c a t e  dated 
Ju ly  1, 1974, with no l imi ta t ions .  

M r .  Michael J .  Gordon 

Mr. Michael J .  Gordon, aged 25, was a student p i l o t .  He  held a 
student p i l o t  c e r t i f i c a t e  No. AA-4376783, 
student solo and so lo  cross-country f l i g h t .  
42.8 hours, of which 6.6 hours were day solo t i m e .  H e  had no so lo  night 
t i m e .  H i s  medical c e r t i f i c a t e  was  t h i rd  class and dated August 7, 1974. 
Contact lenses  were required t o  exercise h i s  airman's c e r t i f i c a t e .  

He had been endorsed f o r  
H i s  t o t a l  f ly ing  t i m e  w a s  
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Aircraf t  Information 

The Golden West Air l ines ,  Inc. ,  a i r c r a f t  was a D e  Havilland DHC-6, a 
high-wing, 20-place twin engine a i r c r a f t .  
Whitney PT6A-20 turbopropeller engines. 
operations. 

It was powered by two P r a t t  and 
It was used fo r  a i r  t a x i  

The t o t a l  airframe t i m e  s ince  new was 10,092 hours. The t o t a l  engine 
The time since engine overhaul fo r  the l e f t  engine 

According t o  the operator 's  progressive maintenance records,  
The airframe had 

t i m e  was not reported.  
was 5,641 hours. 
2,117 hours. 
60 hours had elapsed s ince the l a s t  a i r c r a f t  inspection. 
10,032 t o t a l  hours a t  i ts  l a s t  inspection, which took place on December 30, 
1974. 

The t i m e  s ince engine overhaul for  the r i g h t  engine w a s  

There were no discrepancy writeups against  the a i r c r a f t  which would 
have contributed to  t h i s  accident.  

The CessnAir Aviation, Inc.  , a i r c r a f t  was a Cessna 150L, a high-wing, 

The a i r c r a f t  was used a s  a VFR primary t r a i n e r  by the  CessnAir 
2-place, s ing le  engine a i r c r a f t .  
engine. 
Aviation school. 

It w a s  powered by a Continental 0-2OOA 

The engine and the airframe had accumulated 780 f l i g h t  hours. 
Neither the  airframe nor the  engine had been overhauled. The l a s t  in- 
spection of N11421 was a 50-hour inspection on December 16, 1974. 
a i r c r a f t  f l i g h t  time a t  t ha t  t i m e  was 740 hours. 

Total  

There were no discrepancy writeups against  the a i r c r a f t  which would 
have contributed to  t h i s  accident.  
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1604 : 45 

1604 : 50 

1604 : 55 

1605 : 45 

1605 : 50 

1605 : 55 

1607 : 35 

1607 : 55 

1608 : 05 

1608 : 10 

1608 : 25 

1608 : 35 

GW 261 

AR- 1 

GW 261 

AR- 1 

GW 261 

AR- 1 

GW 261 

AR-1 

AR-1 

AR- 1 

AR-1 

AR-1 

AR- 1 

CHRONOLOGY OF COMMUNICATIONS ' 

GOLDEN WEST COMMUTER FLIGHT 261 

Golden West 261 - Rose H i l l s  with Delta. 

Golden West 261 squawk 0722 and ident .  Radar 
contact 23 m i l e s  east of the a i rpo r t .  TCA 
number two t o  Runway 24 l e f t .  

Two four l e f t  i t  is  - 261. 

Golden West 261 ve r i fy  leaving 2,600. 

Right on s ix .  

Roger, a t  ah twelve o'clock and f i v e  and a half  
miles i s  a pol ice  hel icopter  climbing out of 1,500 
(unin te l l ig ib le )  th ree  thousand VFR. I ' l l  point 
him out again when he 's  a l i t t l e  closer .  L e t  m e  
know when you have him i n  s igh t .  

261 w e ' l l  do i t .  

Golden West 261 t h a t  hel icopter  i s  a t  eleven-thirty 
and three  miles now. Looks l i k e  he 's  northbound a t  
the  moment. 

Golden West 261 t h a t  hel icopter  i s  now a t  eleven 
t h i r t y  and three m i l e s ,  northbound. He's l eve l  a t  
th ree  thousand, VFR. 

Golden West 261. 

Golden West 261 Los Angeles. I f  you hear m e  ident.  

Golden West 261 Los Angeles Approach Control how do 
you hear. One, two, three - three,  two, one. 

Golden West 261 radar control  l o s t ,  l a s t  posi t ion 
observed one seven m i l e s  eas t  of the Los Angeles 
Airport. I f  you hear m e  attempt contact the tower 
on 120.8. 
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LOS ANGELES TOWER/TRACON 

LETTER OF AGREEMENT 

EFFECTIVE: November 11, 1974 

SUBJECT: ABBREVIATED VISUAL FLIGHT RULES (VFR) ARRIVALS AND DEPARTURE 
CLEARANCE PROCEDURES 

1. PURPOSE. This let ter of agreement es tab l i shes  procedures and routes  
f o r  VFR f l i g h t s  a r r iv ing  and departing Los Angeles In te rna t iona l  
Airport. 

2.  RESPONSIBILITY . 
a. Organizations who wish t o  abide by the  provisions of t h i s  letter, 

and have not already done so, may do so by forwarding a letter of 
compliance t o  the  Federal Aviation Administration (FAA), Los 
Angeles Tower/TRACON, Los Angeles In te rna t iona l  Airport. 

b. Coded VFR arrivals w i l l  be assigned by L o s  Angeles approach cont ro l  
and coded VFR departures w i l l  be assigned by Los Angeles Tower, t o  
those VFR f l i g h t s  requesting the  routes  out l ined below. Acknow- 
ledgment by a p i l o t  w i l l  s ign i fy  acceptance and compliance of a 
spec i f i c  VFR arrival o r  departpre including the a l t i t u d e  restric- 
t i ons  contained therein. Individual VFR arrivals or  departures 
may be amended by Los Angeles Tower/TRACON as circumstances re- 
quire .  Any rev is ion  w i l l  be issued i n  de ta i l .  

C. The following coded VFR arrival and departures procedures are 
authorized f o r  use a t  Los Angeles In te rna t iona l  Airport ,  
s h a l l  be assigned/approved by Los Angeles Tower/TRACON on a t r a f -  
f ic  permitting bas i s .  

'They 

d. P i l o t s  u t i l i z i n g  these VFR a r r i v a l s  and departures s h a l l  maintain 
VFR conditions a t  a l l  t i m e s .  
b i l i t y  t o  inform the Lo8 Angeles Tower/TRACON con t ro l l e r  exercis ing 
cont ro l  j u r i sd i c t ion  anytime weather conditions preclude VFR 
f l i g h t  during t h e  e n t i r e  approach of departure, whichever i s  ap- 
p l icab  le. 

It s h a l l  be the  p i l o t ' s  responsi- 

3. ROUTES. 

a,  TCA #l Arrival: 
way 25 ILS). 
runway 24 ILS east of t he  8 DME f i x  d i r e c t  Romeo. 

(Aircraft inbound t o  Los Angeles, south of run- 

Enter TCA a t  
Cross runway 25  ILS a t  1,500 f e e t  and in t e rcep t  
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and maintain 1,500 f e e t  u n t i l  advised by Los Angeles Tower. 
tact Los Angeles Tower 120.8 MHz. a t  Romeo outer marker ( i f  as- 
signed runways 2 4 )  or  118.9 MHz. a t  Lima outer  marker ( i f  assigned 
runways 2 5 ) .  

Con- 

b. TCA #2 Arrival:  (Aircraft  inbound t o  Los A n g e l e s  on the  runway 24 
ILS or  i n  the v i c in i ty  of E l  Monte). 
r i g h t  loca l izer  10 DME f i x  a t  and maintain 1,500 'feet  u n t i l  ad- 
vised by the  Los Angeles Tower. 
a t  Romeo outer  marker ( i f  assigned runway 2 4 )  o r  118.9 MHz. a t  
Lima outer marker ( i f  assigned runway 2 5 ) .  

Enter TCA a t  the runway 24 

Contact %os Angeles Tower 120.8 MHz. 

C. TCA #3 Arrival: (Aircraft  inbound t o  Los Angeles from the north 
o r  west). 
2,000 f e e t  u n t i l  advised by Los Angeles Tower. 
Angeles Tower as instructed by approach control .  
t r a f f i c  f o r  runways 25 or  2 4 .  

Enter TCA duwnwind north of the Marina a t  and maintain 
Contact Los 

Jkpect r i g h t  

d. TCA #1 Departure: (Aircraft  departing Los Angeles t o  the south). 
Turn l e f t  immediately a f t e r  the shorel ine and exit TCA one-half 
mile south of Los Angeles Airport  unless otherwise instructed by 
Los Angeles Tower. Remain clear of TCA unless authorized by Los 
Angeles approach cont ro l  or  departure control .  

e. TCA $12 Departure: (Aircraft  departing Los Angeles t o  the north).  
Turn r i g h t  immediately a f t e r  the  shorel ine,  climb and maintain 
1,500 f e e t  u n t i l  ex i t ing  E A  north of Hughes Airport unless other- 
w i s e  inst ructed by Los Angeles Tower. 
authorized by Los Angeles approach cont ro l  o r  departure control .  

Remain clear of TCA unless 

/s/ James A. Holweger 

JAMES A. HOLWEGER 
Chief, Los Angeles Tower/TRACON 
Federal Aviation Administration 
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M r .  James A. Holweger 
Chief, Los Angeles Tower/T'RACON 
Federal Aviation Administration 
5885 West Imperial Highway 
Los Angeles, Cal i fornia  90045 

Dear Mr. Holweger: 

This is to  inform you t h a t  p i l o t s  Golden West Air l ines ,  Inc. 
(Organization) 

w i l l  comply with the provisions of the Letter of Agreement, subject:  

"Abbreviated V i s u a l  Fl ight  Rules (VFR) Arrivals and Departure Clearance 

Procedures", e f fec t ive  November 11, 1974. 

A l l  P i l o t s  i n  

famil iar  with the procedures contained i n  the Letter of Agreement. 

Golden West Airlines, Inc. have approved and are 
(Organization) 

Sincerely 

/s/ Dennis J. Crabtree 
Dennis J. Crabtree-Vice President 

(NamelTit  l e )  November 22, 1974 
@at e) 

Golden West Air l ines ,  Inc. 
(Organization) 
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PAST SAFETY BOARD RECOMMJ3NDATIONS CONCERNING MIDAIR COLLISIONS 

The Board continues t o  be concerned with the ove ra l l  midair c o l l i s i o n  
problem. The f a c t  t ha t  t h i s  c o l l i s i o n  occurred when the  v i s i b i l i t y  was 
v i r t u a l l y  unlimited reemphasizes the Board's contention tha t  the  midair 
c o l l i s i o n  hazard i s  one of the most urgent and ser ious problems confront- 
ing c iv i l  aviat ion.  

While the Board recognizes and commends the  continuing emphasis t h a t  
the FAA and other av ia t ion  organizations a r e  providing through various 
programs to  reduce the r i s k  of midair co l l i s ions ,  the recurrence of t h i s  
type of accident fur ther  i l l u s t r a t e s  the necessi ty  t o  continue and to  
expand current e f f o r t s .  

The Board, i n  the course of i t s  invest igat ions of previous midair 
c o l l i s i o n  accidents and spec ia l  s tud ies ,  has forwarded numerous recom- 
mendations t o  the FAA and to  the  av ia t ion  community designed to  reduce 
the r i s k  of midair co l l i s ions .  These recommendations have been acted 
upon, i n  p a r t ,  by the responsible agencies. However, the recurrence of 
midair c o l l i s i o n s ,  such as t h i s ,  demonstrate t ha t  many of these pro- 
posals continue t o  be re levant ,  and could provide not only added impetus 
to  the ongoing prevention programs, but a l s o  subject matter for  p i l o t  
education programs. 
of i t s  e a r l i e r  recommendations concerning midair co l l i s ions  which seem 
pa r t i cu la r ly  relevant and worthy of restatement a t  t h i s  t i m e .  

I n  view of t h i s ,  the  Safety Board has l i s t e d  c e r t a i n  

1. 

2 .  

3 .  

4. 

5 .  

Undertake an educational program t o  make both p i l o t s  and con- 
con t ro l l e r s  more aware of the midair c o l l i s i o n  problems, and t o  
make p i l o t s  aware tha t  most midair c o l l i s i o n s  occur a t  o r  near 
a i r p o r t s  i n  c l e a r  weather and i n  daylight hours. 

Establ ish a continuing program t o  assure  indoctr inat ion and con- 
t inuing awareness on the par t  of a l l  p i l o t s  t o  the midair c o l l i -  
s ion poten t ia l  and avoidance techniques (i.e., 'lsee and be seen" 
concept, descent,  turn,  and climb maneuvering techniques, e t c . ) .  

Examine more s t r ingen t ly  a l l  p i l o t  appl icants  fo r  t h e i r  external  
cockpit vigi lance,  with pa r t i cu la r  a t t en t ion  t o  p i l o t s  who a r e  
tes ted  fo r  f l i g h t  i n s t ruc to r  ra t ings .  

Provide spec ia l  warning and guidance t o  p i l o t s  who a r e  required 
by the nature of t h e i r  operations t o  f l y  i n  pa i r s .  

Inform a l l  c e r t i f i c a t e d  f l i g h t  i n s t ruc to r s  of the high s t a t i s -  
t i c a l  s ignif icance of t h e i r  involvement i n  midair co l l i s ions .  
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6. 

7. 

8 .  

9. 

10. 

11. 

12. 

I 

13. 

14. 

Consider the  establishment of requirements f o r  the i n s t a l l a t i o n  
and day and night operation of high-intensity white f lashing 
l i g h t s  on a l l  c iv i l  a i r c r a f t .  

Support the  expeditious development of low-cost c o l l i s i o n  avoid- 
ance systems fo r  a l l  c iv i l  a i r c r a f t .  

Develop a t o t a l  mida i r  c o l l i s i o n  prevention system approach t o  
include t ra in ing ,  education, procedures, ATC equipment and 
prac t ices ,  and the  development of c o l l i s i o n  avoidance systems 
and proximity warning instruments t ha t  a r e  cos t  f eas ib l e  t o  the 
general  av ia t ion  couununity. 

Require general  av ia t ion  a i r c r a f t ,  when equipped, t o  u t i l i z e  a t  
a l l  times both landing l i g h t s  and a n t i c o l l i s i o n  l i g h t s  during the 
approach and takeoff phases of operation and while operating i n  
terminal o r  other high densi ty  areas. 

After  a designated date ,  requi re  the  daytime use of high- 
in t ens i ty  white l i g h t s  on a l l  a i r  carrier a i r c r a f t .  

Develop and publish standards f o r  visual search techniques t o  be 
used by in s t ruc to r s  and check p i l o t s  on all t ra in ing  and c e r t i f i -  
ca t ion  check f l i g h t s  when p i l o t s  a r e  operating i n  W. 

Establ ish a requirement f o r  p i l o t s  t o  be trained i n  the  tech- 
niques of time sharing between v i sua l  scanning fo r  a i rborne 
t a rge t s  and cockpit du t ies .  

Require tha t  a l l  p i l o t s  and fl ightcrew members be graded i n  scan- 
ning and t i m e  sharing techniques when t ra in ing ,  c e r t i f i c a t i o n ,  
and proficiency f l i g h t  checks are conducted under W. 

Require that a l l  p i l o t s '  and f l ightcrew members' t ra in ing ,  certi- 
f i ca t ion ,  and proficiency check forms contain a spec i f i c  i t e m  on 
scanning and t i m e  sharing. 


