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RATIOYAL TRANSPORTATION SAPETY BOARD
WASHINGTON, D.C. 2059

AIRCRAFT ACCIDENT REPORT

Adogted: Agﬁust 7, 1975

GOLDEN WEST AIRLINFS, TNC,
DE HAVILIAND DHC-6, N6333
CESSNAIR AVIATION, INC,
CESSRA 150, N11421
WHITTIER, CALIFORNIA
JANUARY 9, 1975

SYNOPSIS

Golden West Airlines, Inc., Flight 261, a De
and a CessnAfry Aviation, Irc., Cessna 150 collided in flight near

Whittier, California. The accldent occurred during Jaylight hours, at
approximately 4:07 p.n,. P.s.t., January 9, 1975. Both afircraft were
destroyed by the collision and subsequent ground impact. The 10 pus-
sengers and 2 crevmembers of the Twin Otter, and the instructor pilot and
student pilot of the Cessna 150 were killed,

Falling wreckage inflicted
substantial damage to hou

8es and lawns &{n the area of the collision, but
there were no reported injuries ro perscns on the ground.,

Ravillard Twin Otter,

The National Transportation Safety Board determines that the probable
cause of the accident was the failure of both flightcrews to see the other
afrerafe in sufficient time to initlate evasive action, 7ite Board is une-
able to determine why each crew failed to seo und avoid the other air-
craft; however, the Board belleves that tha abllity of both crewa to de-

tect the other ajvcraft in time to avoid a collision was reduced because
of the position of the sun, the closure angle of the aireraft, and the
necessity for the Twin Otter's flighterew to a

cquire visual contact with
radar-reported traffic directly in front of then.

1. INVESTIGATION

1.1 History of the Flight

g iRt B ged i

Colden West Afrlines, Ipc,, Flight 261 (Cc1Lw 261), a De Havilland

Twin Otter, was a regularly scheduled passenger
Califoruia, and Loa Angeles International Alrport, California (LAX),
The flight departed from Ontarfo Afrport at 1550 P.s.t,, 1/ January 9,

1975, on a vieunl flight rulec (VFR) fitght plan to LAX with 10 pas-
481gers nnd 2 crewmembers aboard,

flight between Ontsrio )

1/ ATI tivss herein are

Paciftc standard tive, based on the 24 «hour
clock,
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At 1604:45, GIN 261 contacted the LAX arrival radax controller ard
raported that they were over Roge Hills, a local landwark., The arrival
controller acknowledged the transmission, scated that the flight was in
radar contact 23 nmi east of the airport, assigned the Z1light & new trans-
ponder code, and cleared GIW 261 for a termiunal control area (TVA) No, 2
arrival to rumway 24 left. The flightcrew acknowledged, and 21 seconds
later the flight was acquired automatically by the afr traffic control's
computer equipmont, GLW 261's transponder showed that the altitude at
computer acquisition was 2,800 ft 2/ mean sea level.

At 1605:45, the arrival controller verified that GIW 261 was leaving
2,60 ft. The controller then advised the crew that they had traf-
fic approximately 5.5 nmd in front of them, climbing from 1,500 to 3,000
ft. The reported traffic was a police helicopter on 2 VFR flight. “The
controller stated that he would "point him [ths helicopter] out again when
he's a “ittla closer, let me know when you have him in sight." At
1605155, GIW 2561 replied, "Tvro sixty one, we'll do 1it," This was the
last known transmission from the flight.

At 1607:235, the arrival controller transmitted another advisory to
GIW 261 atating that the helicopter was ncw at their 1130 position, 3
milea ncerthbound, and .20 seconds later, repeated the same advisory.
Thure was no response ¢o either transmission, About that time the con-
troller roted the loss of the autowmatic radar terminal sorvice (ARTS I11)
data block and track data, Repeated attempts to contact the flight were
unsuccesoful, Subsequent investigation revealed that GLW 261 hed crs&shed
about 17.1 nmd east of the LAX airport.

CessnAir Aviation, Inc., Cessna 150, N11421, was based at Long Beach
Afrport, California. The aircraft departed from the Long Beach Afrport
on a local training flight at 1546. An instructor and a student pilot
ware on board, The takeoff war made from rumvay 25 right, and in accord-
ance with the Cesana pilot's re uest, the flight was cleared to maintain
rurway heading sfter takeoff, with a left twn after pasaing the Los
Angeles River, ibout 2 nmi west of the alrport. There were no further
radio contacts wiin the crew after N11421's departure. The crew did not
file a flight plan with air traffic control, nor was one require!.

Thn exact route flowvm by N11421 botween the Long Beach Afrport amd
the point of collisinu i3 unknown. According to ground witnesses, the
Cessna was on a nor.l rly heading at the time of the collisien.

1.2 Injuries tu Persons

Injuriecs Crew Passengers Otherxs

T o L

Fatal & 10 0
Nonfatal 0 0 0
None 0 ¢

2] AT aTtitudes hereln are wesn sea level unless otherwise indicated.




1.3 Damage to Adrcrafe

Both aivcraft were destroyed by the collisfon and subsequent ground
fmpect,

1.4 Other Darage

Houses and lawms benesth and ad Jacent to the colltsion eite were
sprinkled with debris. The right wing and engine of the De Havilland
foll on the roof of one house and caused substantisl damage. Dimege to
other houses was no: as severe,

1.5 Crew Information

The flightcrews of both aircraft were qualified for the oparationy
vhich were intended. (See Appendix B,)

According to witnesses at Long Bsach Adirport, the student pilot was
in the left seat and the instructor pllot tras in the right sest of the
Cessna on departvre, The instructor piloz had noted on the schedula board
that this was to bs a Ma. 3 check. The No. 3 check 18 the final chock for
a student hefore his Pedaral Aviation Adudnistration (FAA) flight chesl.

Witnosses reported that the instructor pllot had flown {n the LAX
area for miny yearas,

1.6 Afrcraft Informatfon

The GIN 261 aircraft was a De Havilland Twin Otter, N6383,
reglotered, certificatod, equippod, and raintained in accordance with FAA
requirements (See Appeidix C.) 7The aircraft was vhite, witb a gold dend
and a rod band urning the length of the fuselage and encompassing tha
passenger windows,

CesanAir's Cassna 150, Nil421, was registerod, certifi~atud, and
uaintainad in sccordance vith FAA requiremance. (Ssa Appandix C.) The
afvcraft wae painted whit., with a green cowl, and had green #tripicg
along the fuselage, It was not equinrped with a transponder.

1.7 Meteorolugical Information

The 1335 eurface wasther observation war as followe: high, thin
overcast at 25,000 fc, visibility 40 miles, temperature 609F., dev point
1997,, vind from 320° a¢ 7 kn, gusting to 17 kn, There wera no reporte
of turbulence.

At the time of the ncecident, the position of the aun with respoct to
the acci{dent site wvas sporoximately 9C above the horizon, aglemth 349
south of west (236° tru~),




1.8 Aids to Navigation

Postaccident groundi checks of the partinent navigational atds in use
at the time of the accident disclosed that all equipment was operating
properly,

The radar used to control arriving traffic was an airport surveil-
lance radar & (ASR 4) located on the north side of the airporc.

The radar display used by ths arrival controllers wss et on a 40-nmf
east range. The moving taryet indicator (MII) gate control was set at the
50-nnmi range. ARTS III equipment was in use aid functioning normally,

The ARTS 1I1 system processes tha transporder beacon return from all
aircrafe withiu a specified range of the applicable radar sfte. The data
from the bescon raturn consists of azimuth ard range referenced to the
antenna location, as well as an encoded pressurae altitude for afvcraft
equipped with & Hode C transponder. The szimuth and renge raw deta sre
converted into ccordinatas which are differentisted with respect to data
receipt time to derive a groundspeed for a target. Thaso data are pre-
sented salectively on the contrsller's video display. In additicn, the
r&w data and calculsted paramaters for all recefsed bescon targets are
stored on a compuier-generatad magnetic tipe,

Ths prinary coverasge (skin painte of nontransponder-equipped air-
craft) capabllity of the redar is not affected by the AR1S III. These
targets are displayed; however, they have no accopanying data block, and
information concerning them carnot be stored by the computer,

A computer printout of the ARTS III data pertaining to GLW 261 was
obtained. In addition, an "Untracked Target' search was made of the com-
puter for bescon returns rezeived at the time of the accident both by the
ASR 4 and ASR 7 radars (the ASR 7 is located on tha south side of the ajr=
poxrt and je¢ used to coatrol departing traffic). Since the ARTS TIL equip-~
nent stores only transponder data, this gsearch could only disclose un-
tracked transponder returns. Tha ASR 4 search was limited to an area 2(°
of either side of a ¢70° magnetic azivuch, and 5 el of either side of
GIM 261's reported range. The sawe area was used for the ASR 7 search
cxcept that the azirnuth was changed to 0§5° magnetle, Mo transpordar
targets wora located I{n the search areas.

The computer printout of GIMW 261's data disclosed that tha elapsad
tim: frow targot acquisition to tha last reliable return was 1 minute
52 seconds, During thal; tire peried, GH 261 remairod steady on a nmagnetic
azimuth of 070° from tha radar antenna, and descended frem 2,800 ft to
2,207 ft, Ths tlight vas acquired at a range of 21.€3 nmi, and the last
ralizble return vas at 17.13 wol, GIN 261 a computed groundspeed was
150 kn,




1.9 Communicatfons

There were no reported u. known difficulties between air traffic
control facilities and the afrcraft involved in the accident.

The postaccident finspection of N11421'a very high frequency (VHF)
radio transmitter disclosed that it way tuned to the El Monte Airport
tover frequency, 121,2 Mhz. The El Moite tower tupes were audited 'for
the period of 1540 to 1611, During this period the El Moate tower re-
ceived no radio transmfssions from N11/,21},

1.10 Aerodrome and Ground Facilities

None were involved in this acciden®*.

1.11 Flight Recorders

Helther aircraft was ejuipped nor required to be equipped with a
flight data or a cockp{t voice recorder.

1.12 Afrcraft Wreckage

The wreckage of bcth aircraft was scattered over an 8- to 10-city
block area. The fuselage of the Twin Otter fell into a schoolyard, and
its wings fell to the ground two blocke from the fuselage. The fusalage
of the Cessna fell into the front yard of a residence about a dlock and
a half away from, and on a besring of 60° from the Twin Otter's fusoclage.

1.12,1 De Havilland Twin Otter, N6383

Both wings and *he empennige of the Twin Otter had eeparated from the
fuselage. 1The left wing loading edge sustained crushing Asmage from sta=-
tfon 197 to station 222, 1he indentation was about 6 inches in depth, and
the wing skin was both bent and torn, Ther: was a subtstantfal amount of
green paint, mitching Lhe paint of the Cessua, fn the inicntation. The
left wing strut was broken 76 inchies helow the v.,per pickup bolt, and the
upper portion reirained attached to the wing., A tire print was found on
the strut; this print wvatched the tire tread {ound on the right main
wheel of the Cessna, The Twin Otter's vight wing damage included deep
gashes near the wing root, but no paint transfer vas noted at that lyation,

The Twin Otter's left ergina nacelle, along with the enginae, had been
driven inboard, The engina had seperated from {ts mounts, the nacelle
structure had fafled at the 42,2 station, and the engine with the engine
mount stil}l attached fell into the schoolyard about 7% ft from the fuse~
lage. Portions of the Cessna's right side door frare were lodged between
the propellier and spinner of the Twin Otter's left ecngine. The propeller
had heavy scoring across the blades, Two bladea wore broken and one was
bent alrost 90°. A portion of one of the blades was not recovered, and
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one blade tip was found lodged in the right main goar tire of the Cessna,
The spinner was crushed, distorted, and had deposits of gresn paint auher-
ing to it. The right engine remained sttached to the right wing. This
engine did not appear to be damaged badly. Tha rotoer could still be
turned. The propeller was scored but all the blades were intsct.

The ieft sids of the-lwin Otter's fuselage was crushed from station
111 to scation 162, and sone ploces from this area wsre not recovered.
The Cessna's fire wall, instruments, and plocas of tha cowl were found
vithin the vrackage of the win Otter betweon fuselage atations 150 and
165, There was sose paint transfar aft of fusalage station 165 on the
left side uf the Twin Otter's fusclage., The entire left side of tho fuse-
lege sustained crushing damaze. The left main gear strut assembly wae
broken and the fuselagze attach point was torn and distorted. The right
main goar and atrut assembly did not appear to have been danaged. The
Twin Otter's sltimeter read 2,240 £t with a barometric set:ing of 29,96
inlig.

1.12.2 Cessna 150, N11421

The Cessna 150's right wing sh-wed evidence of p:opeller slash marks
which cut through the wing three timas. These slashes ware at an angle of
88° with thy leading edge of the wing. fThe left wing falled at the fusae
lage attach point. Both wings separated from the aircratt prior to ground
impart, The cabin structure aleo bore svidence of propeller alashes.

A portion of one of the control cables from ths De Havilland’s over-
head panel was found wrapped around tha Cesana's engine snd propeller,

The Cessna's inutrument panel was found within the left side of the
D2 tiavilland's fuselege, The altimetor was danegoed, but the secting was
readable and indicated 29.95 {ulg.

1.13 Medical and Pathological Information

Post-morteom examinations of the €lightcrews of both aircraft dia-
closed no evidance of incapacitatirp diseascs. Toxicological examinrations
dieclosad no evidence of harmful drugs or substances,

1.14 Pire

There was no fire involvei in tha crash of tha Twin Otter. The left
wing of the Cossns caught fire in f£light after the collision and burned,

1.15 Survival Aspects

This was a nontursivable accidant,




1.16 Tests and Research

7wo flight checks of the LAX ASR 4 radar were conducted on the evening
of the accident. The radar was configured as it had been at the time of
the accident dnd the MTI gate control was extended to 50 nmi, The puvpose
of the check waa to investigate the radar's primary coverage capability,
The flight check report concluded, "The flight check results indicate
there was no primary coverage in the area between LAX ILS rumways 24 and
25 at 17 nni east of the airport when the flight check aircraft was flown
north to south and south to north (the presumed flight [ path] of the
Cessna 150) at 1,600', 2,600', and 3,000! m.s.1, It is suspected that
this tack of coverage is due to tangential affect."

Tangential effect is one of the inherent limitations of the radar
systemm when MII gate i8 used. The MIl circulitry electronically cancels
primary target returrs that are stationary or appear te be stationary
with respect to thefir djstance from the antenna, Cating, therefore, pro-
vides the advantage of clearing an area of clutter (i.e. ground returns
in heavily built-up areas) and provides oetter definition of moving
targets, though the intensity of desired replies is reduced. A negative
characteristic of the MTI {s that a nontransponder-equipped a.ccraft fly-
ing & course within the MI'I area that is tangential to the radar antenna
produces an apparently etatfionary target return that is coincidental with
the canceling signal of the MTI; therefore, its return may not be dis-
playad to the controller. This phenomenon is called the tangential effect.

1.17 Other Information

1.17.1 LAX Arrival Procedures

All traffic which enters, departs, or operates within a certain area
of the Los Angeles International Airport rmst either operate withiiw or
circu.navigate the Los Angeles TCA, The Los Angeles TCA 1s a Group I TCA.
Tt {ec genarally rectilinear in shape, extending 20 nmi west, 25 nmi east,
about 10 nmi north, and about 12 mmi south of the Los Angeles international
Afrport. The top of the TCA is 7,000 ft, and the base varies with distance
from the airport. (See Appendix E.)

At tho time of the accident, arriving afircraft were landing on run-
ways 24 ard 25 left. The base of the TCA along the extended centerlines
of rumways 24 and 25 left was as follows: from 25 md to 20 nml the base
is 4,000 ft, from 20 nmd to 15 nmd 4t 45 2,500 ft, from 15 nmi to 10 nni
it s 2,000 ft, and at 10 ami the base drops to the surface,

Long Beach Afrporz lies outside the southern boundary of the TCA,
and El Yonte Alrport 1s north of the TCA.

1.17.2 Letter of Apreem.:ic

Arriving [FR traffic at 1AX 18 reatricted to the TCA., VFR arrfvals
use three designated TCA arrival routes with designated TCA entry points
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at specified altftuwles, These routes are designed Lo permit an effinient
flow of VFK traffic and to provide separation of traffic, They are .sed
primarily by operators of small afrcraft who wish to conduct VFR operations
into LAX.

To acconmodate the many operatora in the Los Angeles area who conduct
VFR operations {nto 1AX on a routine tasis, LAX tower has a Latter of
Agreement (See Appendsx F) which establishes routes and procedures for
VFR arrivals and departures 4t 1AL, Thae letter {s entitled, "’bbreviated
Visual Flight Rules (VFK) Arrivale and Departure Clearances Procedures,"
The responsibilities of all parties are outlined {n the letter. The cur-
rent Letter of Agreement is dated Movember 11, 1974, and about 17 local
operators have forwarded letters of compliance to it, Golden West Afir-
line's most recent letter of complisnce is dated November 11, 1974,

On the day of the accident, GIW 261 had recefved a clearance for a
TCA No. 2 arrival to ruiway 24 left, Paragraph 3{b) of tha November 11,
1974, Letter of Agrvement descrives the TCA No. 2 arrival and states, in
part: ''Enter TCA at the runway z4 right localizer 10 DME fix at and maine
tain 1,500 feet until advised by the Los Angeles Tower," At the time of
the accident, runway 24 right was closed for construction. The ILS local-
1zer course was moved from 24 righe to eerve rumvay 24 left, so the entry

point for TCA No. 2 arrival at the time of the accident was on the localw
1zer course to rumway 24 left,

1.17.3 Witnesses

Twelve Witnesses who were at or near the collisfon site at the time
of the accident were interviewed, Only two of these witnessen saw the
collision, The witnesses generally agrced that both aircraft broke un in
the air after the collisfon, that GLW 261 was on awestbound track towacds
LAX, and that the Cessna was on a northerly headine,

One witness stated that the large afrcraft was flying 'wescerly
along the regular flightpatk which I have often observed gimllav type
alrcraft flyirng on previous occasfons." Ha noted a smaller afrcraft on
the left side of the larger aircraft procceding in a northerly direction,
He stated that neither afreraft made any abrupt evasive maneuvera prlor
to the collision. He said that “the Cessra gatruck the laft side of the
Twin Otter, just back of the large plana's cockpit, and under the large
aircraft's wing. The smaller plane hit it nose flrst.," This witness
also described a midair breakup, and specifically, a geparation of &
wing from the fuselage of the Twin Otter.,

1.17.4 Aircraft Performance

The applicable Cessna 150 ovmer's manual disclosced that in level
flight at 2,500 ft, a povwer sctting of 2,500 revolutions pst minute
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(r/adn), or 68), power, would produce a true air:peed of 73.5 kn; a pover
setting of 2,600 r/min, or 77% power, would prrduc2 a tr.e afrspead of
99 kn,

A GlW spokesman stated that the indicated airspeed for the Twin Otter
during the descent from 2,800 ft would range from 135 to 140 *IAS.

2, ANALYSIS AND CONCLUSICNS

2.1 Analyais

The pllots of both aircraft were qualified for the operaticn involved.
The invesiigation did not disclore any aircraft, navigational aid. ox
communincations malfunction, Weather wayw not a factor.

The ARTS IIl computer was tracking GLW 261, The elapsed time between
the automatic acquisitfion of GIW 261's transponder return and the last re-
liable target return was 1 minute 52 seconda, Automatic acquisition oce-
curvad 21 seconds after radar contact was established with the flight at
1604:45; therefore, the transponder return was lost at about 1606358,
when GLW 261 was about 17 nmd fvom the antenna and at 2,200 £t, The col-
lision, cherefore, occurred at about 1607 and at 2,200 ft. This altitude
is confirmed by the Twin Otter's postaccident altimeter indicatior of
2,240 ft,

GLW 261's flightoath for the last 2 ninutes of the flight was estab-
1ished conclusively by the ARTS I1I readout. These data disclosed that
the flight was descending at about 300 ft per minute, on a migpetic
course of 2509, with a groundspeed of about 150 ka, The directfon of the
afrcraft's flight was further corvoborated by witnessas,

The pattern of damaga sustained »y the Twin Otter supports the con-
clucion that the major in-flight fmpact forces were on its left side. The
darauge to ths Twin Otter's left engine and properller, and the propeller
slashes foend In the Cessna': right wing, indicate that the Cessna was on
a croseing path, almost 90° vo the Twin Otter, and slightly in frout of
it. Further substantjation of this analysis can be derived ironm the fol-
lowing: (1) the Cessna's firewall and {instrunvnir panel r7ere fubedded in
the Twin Ottar's fuselage forward of the wing; (2; the propeller eglashes
in the Cessna's right wing forrad an angle of about 88° with the wing
leading edge; and (3) the Twin Otter's left engine nacelle and engine
were driven inboard by the collision. Simnce the Ti/in Otter was on a
aagne. e course of 2500, {rs collfelon damsge and the angle of iwpact sup-
port the cont 8ion th2t the Cesana was on a northerly tveck acv and just
prior tc frpact, The point of impact and directicn of flight of both
aftreraft at and prior tou lmpact werz further corroborated by one of the
witnesses at the accident,
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The exuct route of the Cessna was not established, but based upon
the physical evidence of the wreckage, the tcstimony of vritnesses, the
departure point, and the location of El Mo~i:: Afrport, the Safety Board
cencludes that the Cessiw: 150 war procesding in a northerly direction be-
neath the TCA. and prcbably towards El Monte Airport,

The arrival controller stated that he did not observe any nontranse
porder or primary returns on his display. Since the controller had re-
ported other traffic to GIW 261 it was obvious that he was attentive and
that his attentlon was directed toward the display area where *he Czssna's
vetura would have appeared. One possible reason that the return did not
show (e that tha Cessna's track was tasg>ntial to the radar antenns, and
remalned tengentiel to Lt ¢ sving thie critical time period, Since the
controllzrs rrare using the MI'T gate, the Cessna's tangential course could
have produted a return which vas cancelled out by the MIT circuitry, so
that there was no video return on the controller's display, The flight
tests conducted the night of tha accident showed that an afrcraft which
foilowed the presumed track of the Cessna 150 in tha area of the collision
did not produce & primary return on the controller'a display. Therefore,
it seems logical to conclude that the Cessna'’s return dld not appear on
the controller's display because of the tengeniial effect.

Since the c¢rew of GLW 261 could not be advised of the Cessna's
pregsence, ana the Cessna was not in contact with approach control, both
alrcraft were operating under the see-and-avoid concept. There were no

redtrictions to visibility in the Los Angcles area that afternoon.

A collision goometry study was made of this accident. Approxfmate
sightling angles and distances were computed based upon a 90° {mpact angle
and the estimated true alvapeeds of the alreraft., True airspeeds of %
kn for the Cessna and 146 kn for the Twin Otter were used. Since only the
lagt 2 minutes of the flight were ou t!a (TS III printout, only this
tima period was examined. ‘'Iwo minutes .. ir to the collision the air-
craft were 5,73 nmd apart. The Cessnawas to the left of GLW 261 at an argle
of about 33%°, and the Twin Otter was to the right of the Cessna at an
angle of about 57°, The aircraft were closing at a speed <f about 174
kn, or about 294 ft per second, Because they were on a collision course
there would have been no appriociable change in the relative sighting
angles as the aircraft approached the collfsion point, The altitude dif-
ferential betweein was about 600 ft 2 minutes prior to the collisior and
the ™in Otter was descending at atout 300 ft per minute; therefcre, the
Otter was about 1° above the Cessua's horfzon until just prior to impact,

There vas no evidence to indicate that the Cessna was in radio con-
tact with the ground; therefore, both pilcts should have been relatively
free of cockpit duties and abi: to maintain a normal traffic scan. The
Golden West Company’s color scheme is basically white and red, two colors
vhich, depeniing on background, can have a high degree of conspicuity.




Hcavevar, the closure angle plazed, and kopt, GIN 261 in a position that
was 57° to the right of the Cessna. A pilot's scan for tra€fic normally
will range about 459 either side of the intended track; thus, in the ab-
sence of a specific advisory, it 1is doubtful I f either of the Cessna
pLlot's scan patterns would have included that pact of the eky where G'M
261 was to be found., Also, tha Twin Ctter would have been masked by the
Cessna's r{ght wing; therefore, ite pilots would not he looking in that
arca unless they had beeu alerted to the presence of traffic at that loca-

tioa.

The ability of the flightcrew of GLW 7261 t . see anu avoid the Cessnz
was lesdenad by two factors, First, the Cessna, considering the alevatiou
and azimuth of the sun, would have been positioned batween GIW 261 and the
sun. Thus, during the first minute ot the 2-minute pericd under analysis,
£t would have been difficult if rot impossible to see the Cessna against
the backdrop of the setting sun,

Sacond, abuut 1 minute i5 seconds before tha collision, the control-
ler advised GIW 261 of heilcopier traffic directly in front of thom and
climbing past the altitudes thiovgh which they vere des.ending. The con-
troller also told them he would point out tle traffic egain when it was
closer, and asked them to let him know when they had it in sight, The
next advigory from the controller did not occur until after the coliision,
There can be no doutt that an advisory of traffic directly in fron% of
them and climbing through their altitude would “ave commanded the flight-
crew's attention. An sdvisory of this nature constituted euch a clear
and spparent threat to thelr eafaty that the pilots could be expectad to
channel their visual scan to a narrww sector directly in front of their
aircraft until the treffic had been acquired visually, until they were in-
formed the traffic was no longer » factor, or until they wore satisfied
that a sufficient tiwe interval had passed to insure that they had passed
the traffic, They kunew that the first two eventualities had not occurred,
axt 1t doea not seem “~gical to infer Chat they vsdumed that the latter
eventuality had occur..d. The Safety Board believes that the pilots of GLW
26) had limited their visual sear<h in an area siraight ahead of them in
an effort to acquire a known carget that constituted a definite threat,
and therefore either did not see the Cessuz, or did not gee it in suffie
cient time to iuvstitute timaly evasive action.

The statement of one witness indicated that nelther aircraft made any
abrupt evasive maneuvers prior to the colliocion} therefore, the Safety
Board concludes that nefther flightcrew saw the other's aircraft prior to
impact, or in sufficient time to attempt an evasive mineuver.

2.2 Couclusions

a. Findings

1. The pilots of both aircraft were properly certificated and
quaiified.
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Both alrcraft were properly equipped and certificated for the
flight,

Both afreraft were outside the TCA and oparating in accord-
ance with VFR.

GLW 261 was on & magnetic course of 250" at 2,200 £t wvhen the
collision occurred, The time of impact was approximately 1607.

The Cessna was on a northerly heading at and prior to the im-
pact, and the fspact angle was about 90°,

The Cassna was not observed on the approach control radar,
probably becausze of the tangential effect,

The angle of closure batween the alrcraft wasg sucn that the
Twin Otter was masked by the Cessna's wing and was outside
the normal scen pattern of the Cessna pilots,

The Cessna was between the sun and the pilots of GIN 261,

At the time of the accidert, the pilots of GLW 261 wera
attempting to sight the helicopter which had bdeen reported
to them by approach control,

L., Probable Cause

The National Transportation Safety Board determines that tha probable
cause of the accident wae the failure of both flightcrevs to Bue
the other atrcraft {n sufficient timé to initiate evasfve action,
Tne Board 4s unable to determine why each crew failed to see and avoid the
other alrcraft; hovever, the Board beliaves that the ability of hoth
crews to detect the other aiveraft in time to avoild a collicion was re-
duced because of the position of the sun, the closure agle of the air-
craft, and the necessity for the Twin Otter's flightcrew vo acquire
visual contact with radar-reported traffic directly in fron* of them,

BY THE NATIONAL TRANSPORTATION SAFETY BQARD

/8/ LOUIS M, THAYER
Meaber

fs] 1SABEL A, BURGESS
Member

/8/ WILLIAM R, HALEY
Member

John K, Reed, Chairman, and Francie H. McAdams, Member, did not partici-
pate in the adoption of this report

August 7, 1975
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APPENDIX A

‘Investigation and ltearing

1. Ioveatigation

The National Trampoxtation Safety Board wac notified of the midair
collision Ly the Vestern Region duty oificer of the Federal Aviation Ad-
ministration at about 1515 P.s.t. on January 9, 1975, Several mombers of

tha Safery Board‘'u Los Angeles office proceeded immadiately to the acense
of ths acrident.,

Ater on~icena documentation was complered, the wceckage oI both air-
craft was taken to the FAA hangar at the Los Angeles Internaticnal Alr-
port for more cosplete Jocumentation.

The FAA, Golden West Airlines, In:.,, CessnAir Aviation, Inc., De
Ravilland Afrcrait of Canada, Ltd.,, Cessna Afrcrafi Company, and the
Alreraft Oamers srd Pilots Assoclstion wera parties tc the investigation,
On-scena invasiigation and damage docimentation was completed on January 21,
1975,

2. Hoariug
Thers. was no publi: heariig.
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APPENDIX B

Crew Information

—

Golden West Afrlines, Inc,

Captain S, L, Rivlin

Captain 5. L, Riviin, aged 47, held Airline Transport Pilot Certifsf-
cate No., 1524842 with a multicngine land rating and commercial privileges
in aircraft single engine land. He had a first class medical certificate
with n> lmitations dated Decexber 12, 1974, He had been employed by
Golden VWest Airlines, Inc., since 1969. 4is last 6 months' proficiency
check wes complated satisfactorily on August 10, 1974, MHe had a total of
9,366 hours with 2,774 hours in the De Havilland Otter DHC-6 afrcraft.

First Officer Jon S, Tefcher

First Officer Jon S, Telcher, aged 27, was employed as a first offi-
cer. He held commercial pilot certificate No. 1758596 with airplane
sirgle and multiengine land and instrumant ratings, He had a firsteclass
=aifcal certificate, dated May 13, 1974, with no limitations. He had
2,065 hours in the De Havilland Otter as first offfcer. He had a total
of 2,555 hours. He had been in the employ of Golden West Airlines, Inc.,
since July 1971, as copilot, His last 12-month check was satisfactorily
completed on July 3, 1974,

CessnAlr Aviaton, Inc,

Mr. William Vander Linden

Mr. William Vander Linden, aged 47, was chief pilot ror CessnAir
Aviation, Inc. He also fiew as an instructor pilot in the company's
flight school, He held airline transport pilot certificate No. 1301310,
He also held commercial privileges with an instructor rating in both
single and multiengine land aircraft. At the time or the accident he had
a total of 22,010 hours. He hald a first class medical certificate dated
July 1, 1974, with no limitations,

Mr. Michgsel J, Gordon

Mr., Michael J. Gordon, aged 25, was a student pilet. WHe held a
student pilot certificate No, AA-4376783, ile had been endorsed for
student solo and solo cross-country flight. His total flying time wea
42.8 hours, of which 6.6 hours were day solo tima, He had no solo night
time, His medical certificate was third class and duated Avgust 7, 1974,
Contact: lenses were required to exercise his airman's certificate.
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APPENDIX C

Mrcraft Inforiat.on

The Golden Hest Alrlines. Inc., aircrarft was a De Havilland DHC-6, a
high-witg, 20-place twin engine aircraft., It was powrered by two Pratt and
Whitney PT6A-20 turbopropeller engines, It wan used for air taxi
operations,

The total airframe time aince aw was 10,092 hours, The total engine
time was not reported. The time since engina overhaul for the left engine
was 5,641 houre, Tha tin since engine overhaul for the right engine was
2,117 hours, According to tho operator's progressive maintenance records,
60 hcurs had elapsed since the last aircraft inspection, The airframe had
10.232 total homra at ite last fnspection, which took place on December 39,
1974,

Thore were no discrepancy writeups against ths afrcraft which would
have contributed to this accident.

The CessnAir Aviation, Inc., aircraft was a Cessns 150L, a high-wing,
2«place, single engine aircraft, It was powered by a Continental 0-2004
engins, The aircraft was used a8 a VFR primary trainer by the CessnAir
Avlation achool.

The engine and the airframe had accumulated 760 £light hours.
Neither the airframe nor the engine had been overhauled. The last in-
spection of Nil421l was a 50-hour inspection ou December 16, 1974. Total
afircraft £light time at that timo was 740 hours,

There wore no discrepancy writeups against the afrcraft which would
have contributed to thie accident.
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APPENDIX D

CHRONOLOGY OF COMMUNICATIONS
GOLDEN WEST COMMUTER FLIGHT 261

Goldeu West 261 - Roge Hills with Del*a.

Golden West 261 squawk G722 and ident. Radar
contact 23 miles cast of che afrport. TCA
number two to Runway 24 left.

Two four left it {s - 261,
Golden West 261 verify leaving 2,600.
Right on six.

Roger, at ah twelve o'clock and five and a half
miles is a police helicopter climbing cut of 1,500
(unintell{gible) three thousand VFR. 1'll point
him out again when he's a little closer. Let me
know when youw have him in sight.

261 we'll do ft.

Golden West 261 that helicopter is at eleven-thirty
and three mfles now. Looks like he's northtou-~d at
the moment,

Golden Uizst 261 that helicopter is now at eleven
thirty and three miles, northbound. He's level at
three thousand, VFR.

Golden West 261.

Golden West 261 Los Angeles., 1If you hear me fdent.
Golden West 261 Los Angeles Approach Contrel how do
you hear. One, two, three - three, two, one.

Golden West 261 radar control lost, last position
observed one seven miles east of the Los Angeles

Afrport. 1If you hear me attempt contact the tower
on 120.8.




[ LOS ANGELES TERMINAL CON

CERING _7000" MSL
Conong of TCA wr Dusdreds. of Peet %50

- Flow of TCA w hondreds of fpet MSL

70 .

- 17 -
AFPENDIX R
TERMINAL CONIROL AREAS
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APPENDIX F
LOS ANGELES TOWER/TRACON
LETTER OF AGREEBMENT

E}‘FECTIVE:‘_._!!_«Q@_EQQ_Q‘, 1974

"y

SUMJECT: ABBREVIATED 'TSUAL FLIGHT RULES (VFR) ARRLVALS AYD DEPARTURE
CLE/ANCE FROZFDURES

1. JURPOSE. ‘thie lettar of agreemant establishss procedures and routes
: for VPR €lighte arriving and departing lLos Angelas International
Afrport,

RESVONSIBILITY.

#. Organiza:ions who wish to abide by the snrovisions of this lotter,
and have nat already dore go, miy do so by forwarding a letrer of
compliance to the Federal Aviation Administration (FAA), Los
Asgeles Twwer/TRACON, Los Argeles International Aflrport,

Codesd VIR arrivals will be assigned by Los Argeles approach control
and coded VFK departures will ba aseigned by Loo Argeles Tower, to
those VFR flights raquesting the routes out.ined brlow, Acknowe
ledgmant by a pilot wil) 8iznify acceptance and compliance of a
spacific VFI. arrival or departyre lucluding the altitude restric-
tions contained therein, Individual VPR arrivals or departures
miy be smended by Los Angeles Towar/TRACON ag civeustances re-
quire. Any reviaion will ha 18sucd in detail.

The following coded VKR arvival and departures Proceduces are
authorized for uvse at Los Angeles International Alrpori:, They
shall ba assiynad/aprroved ty Los Angeles Towex /TRACON on a traf-
tic peroittine bavis,

Pllotsn utilizitg these VFR arrivals and departures shall maintain
VFR conditions at all tires, It shall be *ha pllot's reaponsgfe
bility to inforn the Los Angeles Tower/TRACOE controller exercising
control jurisdiction anytins weather conidtitions preclude VFR

flight during tie entire approach of departure, whichaver s ap-
plicable,

3. FKOUTES,

O S

a. TCA @1 Arrival: (Atreraft fubound to Los Angeles, south of rune
way 25 11S), y 25 118 at 1,500 feat and intercept
rurmay 24 ILS eas: of tho 8 DME fix direct Romeo. Enter TCA at
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and maintain 1.53¢ feat uatil advised by Los Angales Tower. Cone
tact Los Aageles Tower 120.8 Miz. @t Romeo outer marker (1f ag-
signed rurways 24) or 118,9 Miz, at Lima outer marker (if assigned
rumways 23),

TCA #2 Arrival: (Afrera‘t inbound to Los Angeles on the runway 24
ILS or in the vicinity of 2P Monte), Enter TCA at the runway 24
right localizer 10 DME fix at and maintain 1,500 feet until ad-
viged by the Los Argeles Towar., Contact Los Angeles Tower 120.8 MHz,

at Roma2o outer marker (1f assigred rumsay 24) cr 118,9 Mz, at
Lima outer marker (if asgigned rumiay 25),

TCA #3 Avrival: (Aircraft inbound to Los Angeles from the north

or west), nd north of the Marins at and meintain
Ly Los Angeles Tower, Cortant Los

Atngeles Tower as instructad by appreoach control, Expect right

traffi. for rumways 25 or 24,

{(Alrcrafy departing Los Angeles to the south),
ly after the shoreline and exit TCA one-halft
ngeles Alvrport unless otherwise instructed by
Los Angeles Tower. Remain clear of TCA unless authorized by l.os
Angeles approach control or departure control.

TCA $#2 Departure: (Adrcraft departing Los Angeles to the north).

Turn right imsediately after the shorelina, clioh and maintain
1,500 feet untfl axiting TCA north of Hughes Airport unless othere
wise instrucced by Los Angeles Tower. Remain clear of TCA unless
authorized by Los Angeles approach control or departure controt,

/3] James A, Holweger

JIVES A, WOLWEGER
Chief, Los Angeles Tower/TRACON
Federal Aviation Administration
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Mr. James A, Holweger

Chief, Los Angelas Towoer/TRATON
Federal Aviation Admdcistration
5865 Wert imperial Highway

Loa Angeles, California 90045

Dear Mr, Holweger:

This is to inform you that pilcts Goldea West Airli.m Inc,

Or;miution
till comply with the provisions of the Letter o? Agreemsnt, subjact:

"““bbreviat(d Visual Flight Rules (VFR) Arrivals and Daparture Clearance

Procedures”, effective Novombor 1.1, 1974,

All Pilots i{n _ Golden West Airlines, ivc. heve aporovad and are
Organiration)
familiar with the procodures contained in the Letter of Agraement,

Sinceraly

/8/ Dennis J. Crabtres

Dennies J, Ciantroa-Vice President

Giane/Tit18) November 22, 1974
(Date)

Golden Wost Adrlines, inc,
(Organization)
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APPENDIX G
PAST SAFETY BCARD RECOMMENDATIONS CONCERNING MIDAIR COLLISIONS

The Board continues to be concerned with the overall midair collision
problem, The fact that this collfeion occurred vhen the visibility was
virtually unlimited reemphasizes the Board's contention that the wmidair
collision hazard is one of the mst urgent and serious problams confront-
ing civil aviation.

While the Board recognizas and commends the continuing emphasis that
the FAA and other aviation organizations are providing through various
programs to reduce the risk of midair collisfons, the recurrence cf this
type of accident furthar illustrates the neceseity to continue and to
expand current efforts.

The Board, in the course of its favestigations of previous midair
collision accidents and spectal studfies, has forwarded numerous recom-
mendations to the FAA and to the aviation community designed to reduce
the risk cf midair collisions. These recommendatfions have been acted
upon, {n part, by the responsible agencies. However, the recurrence of
midair ccliisions, such as this, demonstrate that many of these pro-
posals continue to be relevant, aud could provide not only added impetus

to the ongoing prevention prograws, but also subject matter for pilot
education programs. In view of this, the Safety Board Las listed certain
of its earllier recomendations concernirg midair collisions which seem
particularly relevant and worthy of restatement at this time,

1. Undertske an educational yrogram to make both pilots and con-
controllers more aware cf the midair coliision problems, and to
make pilots aware that most midaic collisions occur at or near
afrports in clear weather and in daylight hours.

Establish a centinuing program to assure indoctrination and con-
tinuiag awareness on the part of all pilots to the midair colli-
sion potential and avoidance techniques (i.e., "see and be seen"
concept, descent, turn, and climb maneuvering techniques, etc.).

Examine vore strinecn:ly all pllot applicants for their external
cockpit wigilance, with partfcular atteation to pilots who are
tested forr flight fnstructor ratings.

Provide special warning and guidance to pilots who are required
by the nature of their operations to fly in pairs.

Inform all certificated flight instructors of the high statis-
tical significance of their involvement in midair collisions.
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6.

Consider the establishiwent of requirements for the installaticn
and day and night operation of high-irtensity vhite fl=shing
lights on all civil aircraft,

Support the expeditious developrent cf low-cost collisfon avoid-
unce systemn for all civil afrcraft,

Davelop a total sddair collision prevention system approach to
fnclude training, oducation, procedures, ATC equipmeant and
practices, and the development of collision avoidan:e systems
and proximity warning instruments that are cost fessible to the
general aviation commnity,.

Require general avistiion aircraft, when equipped, to utilize at
all times both laniing lights and anticollision lights during the
approach and takeoff phases of aperation and while oporating in
terminal or other high dansity areas.

After a designated date, require the daytime use of high-
intensity wni.te lights on all air carrier aircraft,

Develop and gublish standards for visual search techniques to be
used by inastructors and check pllots on all training and certifi-
cation check flights when pilots are operating in VM.

Fstablish & recuirement for pilote to be trained in the tech-
niqres of tim2 sharing between visual scanning for airborne
targets 1 cockpit duties,

Require that all pilots and flightcrew members be graded in scan-
ning and time sharing techniques when trafning, certification,
and proficifency flight checks ara corducted under VM.,

Require that «ll pllots' and flightcrew members' training, certi-
fication, and proficlency check forms contain a specific item on
scanning and tilwe sharing.






