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SA-407 Flle No. 1-0016

NATIONAL TFRANSPORTATION SAFETY BOARD
DEPARTMENT OF TRANSPORTATION
AIRCRAFT ACCIDENT REPORT

Adopted: August 27, 1969
LOS ANGELES AIRWAYS, INC.

S-£61L HELICOPTER, N300Y
COMPTON, CALIFORNIA
AUGUST 14, 1968

SYNQPSIS

Los Angeles Alrways, Inc., S-£1L helicopter, N300Y,
crashed at Compton, California, on August 14, 1968, at approxi-
mately 1035 P.d.t. All 18 passengers and three crewmembers were
fatally injured, and the alrcrat was destroyed by impact and
fire.

The flight was en route from Lcs Angeles International
Alrport to the heliport at 4naheim, Californla, when the yelilow
blade, one of five maln rotor blades, separated at the spindle
which attached the blade to the rotor head. Followirng the
fallure, the helicopter was uncontrollable and 1t fell to the
ground.

The Safety Board determines that the probable cause of
this accldent was the fatigue fallure of the yellow maln rotor
blade spindle, causing separation of the blade which made the
aircraft uncontrolladbdle. The fatigue crack origlnated in an
area of substandard hardness and lnadequate shot peening.



1. INVESTIGATION

1.1 History of the Flight

Los Angeles Alrways, Inc., (LAA) Flight 417, was a
regularly scheduled passenger flight from Los Angeles Inter-
natlonal Airport to Anaheim, Callifornia. The alrcraft
and crew had completed three round trips to various destinations
in the Greater Los Angeles Metropolitan area beginning at
0607,1/ and departed the ramp at Los Angeles for Flight 417
at 1026. The flight, operating under Visual Flight Rules (VFR),
was cleared by Los Angeles Hellcopter Control to take off and
proceed eastbound at 1028:15. For the next few minutes, traffic
coordination was accomplished on both the Hellcopter Control and
Hawthorne Tower frequencies. The captaln also checked an
alternate transmitter with Hellcopter Control which reported
difficulty hearing the flight. At 1029:30, the flight reported
to Hawthorne Tower that it was departing Los Angeles east-
bound along Imnerial Boulevard at 1,200 feet. At 1032:55,
Helicopter Control advised, "LA four seventeen, seven mlles
east, radar service terminated." The flight acknowledged,

"Four seventeen thank you." This was the last known radio con-
tact with the flight.

Statements were obtalined from 91 witnesses. A consensus of
their observations indicates that the helicopter was proceeding
along a normal flightpath when a loud nolse or unusual sound
was heard. A maln rotor blade was elther observed to separate
or was seen separated in the vicinity of the maln rotor dlsc.

As the helicopter fell in variously described gyrations, the

tall cone either folded or separated. In order to establish an
approximate altitude for the flight, several stmulated flights

were conducted in a similar helicopter. Most witnesses 1ndicated
that the flights at 1,200 to 1,500 feet appeared to be most accurate.

Tre c¢rash site coordinates were approximately 33°954'N

latitude and 118°12'w longitude, and the elevation 97
feet m.s.1l.

1.2 Indurles to Persons

Injurles Crew Passengers Qthers
Fatal 3 18 0
Nonfatal C 0 0
None 0 Q

41/ All times hereln are Pacific dayligh*t, based on the 24~hour
clock.
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1.3 Damage to Alrcraft

The aircraft was destroyed by impact and fire.

1.4 Other Damage

None.

1.5 Crew Information

All crewmembers were properly qualified for thelr respectlve
assignments. (See Appendix A for detalls.)

1.6 Ailrcraft Information

The aircraft had been maintalned in accordance with Federal
Aviation Administration §FAA) requirements, and was properly
loaded for the flight. See Appendix B for details.?

1.7 Meteorologlical Information

Witnesses 1n the area described the weather as very gocod,
with clear visiblility below a layer of clouds which were higher
than the helicopter was flyling. The wind was light, generally
from the southwest.

1.8 Alds to Navigation

Not applicable.

1l 3 Communlicaticns

Los Angeles Helicopter Ccntrol advised that 1t was having
difficulty reading Flight 417 shortly after takeoff, but
subsequently reported another transmitter as "loud and clear."

1.10 Aerodrome and Grocund Facllitles

Not applicable.
1.11 Flight lecorders

No flight recorders were installed or required.

1.12 Wreckage

The alrcraft crashed in a recreation park located in a
residential industrial area. The entire fuselage, both englnes,
main rotor head assembly, four main rotor blades, and the pylon
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assembly were located in the main impact area. The fifth

main rotor blade (yellow) including the sleeve and part of

the spindle, was located approximately one quarter of a mlle
northwest of the maln wreckage slte. Minor parts assoclated
wilth thls rotor blade were scattered over a three-block area
northwest of the park. Examinatlon of the yellow blade splndle
(S/N AJ19) revealed a fatigue fracture in the shark of the
spindle adjacent to the shoulder at the inboard end of the
shank. (See Attachment 1.)

1.13 PFilre

There was no evidence of in-flight fire; however, an
intense ground fire occurred at impact. The fire was
extingulshed by the Compton Flre Department.

1.14 Survival Aspects

This was a nonsurvivable accldenc

1.15 Tests and Research

A stereomicroscope examination of spindle AJ-19 revealed
that the nucleus of the fatigue fracture was on the tralling
side of the spindle, one-elghth of an inch below the centerllne,
approximately at the shank tangency polnt, with the 0.125
inch radius at the shank/fork Jjunction. The crack had origirated
in the base metal surface at the interface with the nickel
plating, and propagated through approximately 72 percent of the
shank cross-section prior to the fallure. Additicnal
laboratory studies revealed the followlrg factors assoclated
with the development of the fatlgue crack:

(1) Incomplete shot peening of the spindle shank before
plating. Adequate shot peening would have increased
the fatigue strength of the spindle and reduced the
detrimental effect of the three followlng factors.

(2) Low hardness of the steel in the area of the shank/
fork Junction where the fracture occurred. The
general hardness was Yt ‘low the minlimum specifled
for the spindle and, in addition, there were locallzed
variations in hardness assoclated wlth a banded
microstructure in the steel. The fatlgue nucleus
was 1n one of the softer bands.

(3) A small surface flaw, similar tc a corrosion pit,
may have been present at the fatigue nucleus. Such
a pit would increase the stress concentration
normally present in the shank/fork fillet.
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(4) The nickel plating may have had a detrimental effect
- on the fatlgue strength of the unpeened base metal.

1.16 Other

The spindle 1s part of the assembly which attaches the
main rotor blade to the malin rotor head, and about which the
blade rotates to provide pltch control. The splndles are forged
by independent contractors whose quallity control of the parts
includes chemical analysis, magnetic particle inspection, and
hardness testing. One forging selected from each "heat batch" 1is
subjected to 35 separate Brinell hardness checks along the longl-
tudinal axls. Each remaining spindle 1s checked through use of
a standard Brinell hardness tester. The recelving inspection at
Sikorsky conslsts of (1) comparison of the chemical and physical
propertles listed on the certification sheets with the procure-
ment specifications; (2) verifylng that necessary inspections
have been conducted by the contractor; (3) testing of a sample
of the forging lot to verify that the chemlcal and physical
properties meet specifications; and (4) on the basis of statistical
sampling dimensional 1nspection, nondestructive testing
(magnaflux), and hardness checks.

Prior to the accldent, the hardness test on the basic forg-
1ng sample at Sikorsky was accomplished on the shank end. If
the sample falled to meet the hardness, magnaflux, or certaln
dimensional checks, the entlre lot of forgings would be rejected.
During the manufacturing process, each spindle was magnetlc par-
ticle inspected, and tested for hardness and dimension followlng
each cperation. The hardness check after the machlnlng operatlon
was made at the fork end of the splndle. Normally only one read-
ing per spindle was made unless the value was near the acceptable
tolerance. In thls instance, additional readings would be taken
to ilnsure that the hardness was acceptatble.

Subsequent to the accldent, Sikorsky instituted a new pro-
cedure requlring that a standard Rockwell hardness test bve
accomplished in the transition area adjacent to the radlus at the
shank/fork Junction.

As part of the maln rotor head, the spindles are overhauled
every 1,200 hours to inspect the bores in the ears and the out-
side diameter of the shank for scoring, scratches, fretting,
corrosion, gouges, or other damage. They are also magnetic par-
ticle inspected at every overhaul. 2/ The initlal three over-
hauls of spindle AJ-19 were routine and completed in December
1963, October 1964, and August 1965. During the fourth overhaul
in June 1966, the magnaglo inspection indicated the presence of

2/ The magnetic partlcle inspectlion includes elther magnaflux
or magnaglo.
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nonmetallic inclusions 3/ on spindles AJ-19 and AL-82. They
were sent to Sikorsky Aircraft for determination of their alr-
worthiness, and were returned with the notation, ". . . no
evidence of nonmetaillc inclusions which could impalr the
serviceabllity of the parts.” LAA then sent both spindles
along with three others to Modern Plating Company (MPC) for
salvage. 4/

The LAA purchase order for the salvage of the five spindles
was accompanled by a drawing which set forth the following
procedure:

(1) Grind bearing Journal to 4.523/4.524
(2) Magnaflux inspect after grind

(3) Shot peen reworked area

ag No. 170 Shot per MIL-S-13165
b Intensity - .010/.012A
¢) Mask retention nut threads and washer land

(4) Nickel Sulfamate plate to 4.530 diameter
(5) Finish grind to 4.5271/4.5281 "

(€) Mask spindle ear bores and threads, Cadmium plate
per QQ-P-416 CL II type II

These instructions were 1n accordance with the salvage procedure
recommended by Sikorsky Alrcraft except that LAA did not specilify
hardness criterlia or amplifying instructions for the Nickel
Sulfamate plating. The Slkorsky procedure asslgned a nlatling
prﬁcess (SS 8414) which requires a minimum hardness of Rockwell
C 47.

The Quality Control Manager for MPC testified at the public
hearing that hils company subcontracted for the shot peening of
the spindles with Astro-Peen Company. Following this operation
they are given a visual inspection for peening and then plated.
He advised that his plating procedure would produce a hardness
in the range of Rockwell C 30 *o 35.

3/ Nonmetallic inclusions - Particles of nonme.allic lmpurities,
such as oxides, sulphldes, and sllicates, in a steel.

4/ Sikorsky overhaul instructions refer to the herein described
rework procedure as salvage.
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The owner of Astro-Peen Company reported that he had shot
peened the spindles on a manual machine because 1t was loaded
with 170 shot, whereas the automatlc machine blg enough to
accommodate the spindle was loaded with smaller shot. He per-
formed the work in accordance with M11-S-13165.

During the fifth overhaul (November 196€), spindle AJ-19
was examined, along with three other spindles from the same rotor
head, by representatlves from Sikorsky. They determined that
the frettling of nickel plate was due to insufficlent hardness
of the plating, and recommended that the spindles be reworked
in accordance with previously provided englneering lnstruc-
tions. On May 9, 1967, these four splindles and *the fifth, :
which had not been plated as yet, were shipped to Slkorsky for
salvage. Instructlons on the LAA purchase order, the shipping
document, Sikorsky's RMA (Return Materials Authorizatlon)
document, customer checkoff list, and overhaul and repalr order
relating to the shipment and subsequent processing of the filve
spindles speciflically outllned each operation to be accompllished,
as follows:

(1) Strip previous nickel plate
(2) Replate and grind
(3) Nickel Sulfamate plate per SS 8414

(4) Shop peen per MIL-S-13165, No. 170 shot intensity
10-12A.

The work order operation sheet dilsclosed that the requlirement

to shot peen was deleted, and therefore not accomplished during
this salvage of the five spindles. The operator who performed
the plating of the spindles stated that since they appeared to
have been shot peened, he did not shot peen them at that time.
The Supervisor of Planning and Productlon Control .estifled
that, ". . . 1t was not called out as a separate step cn the
operation sheet since 1t 1is covered in the standards for plating
and at that time when the part was stripped it would be checked."
He also reported that as a result of this Iinspection i1t was
determined that spindle AJ-19 had previously been shot peened,
and therefore that step of the procedure was deleted.

The Chlef, Quality Assurance and Rellabdility for Slkorsky
Alrcraft stated, "As the original manufacturer and designer of
the hellcopter, we possess technlcal capablllties. It is not



uncommen Lo Zet an order

L rom a customer with reguirements
that are not reculred. Sin b
e

Ead
e we do pessesc this techrnical
capatlliity, we would plac he 1tems In prcper perspective.

Ir this 1incstarce, the Inspector in this area, and the cperator,
are well acquainted with (SS £414). They are working with 1t
all the time, and the document 1s ir the area. <There are many,
many parts which we prccess througsr cur system after having

teen shot peened once. Since there 1s rno requirement to re-shot
peen, upcn examiratlior that a shot peening operation had teen
completed at ore point in time, they would proceed €0 irduct

the part into the nicxel sulfamate process. However, telore
they would permit the part to ¢ into the plating operation,
they would have satisiied themselves that the pa:i't had In fact
been shot pecned.”

The clxth overraul of spindle AJC-1% was completed by
Los Angeles Alrways Iin June 1563, at which time Lt nad been
operated for 5,51C.13 hours. No crackc were detected during
th.e magnazlo inspection conducted at this time. The scpindle
was then relnstalled on 1Z0CY, and remained there untll tne
time o the acclident. The spincdle had a total time of
7,375.E5 hours prior to the estimeted 3.17 flizht hourc on
the day of the accldent. :

2. ANAIYSIZ AND CONCLUCZIONS

2.1 Analysls

Zxamiraticn of the wreckaze early in the Irvestlgation
revealed that z2 fatijue fracture in the shank ¢of the yellow
vliade splndle resulted in separaticon of the yellow main rotor
blade, and caused loss of control of the aircraft. It was
stbsequently determined that no other factors related to the
operaticn of the f£lizht were involved. Consegquently, the
main thrust of the investigation focused on the cilrcumstances
surrounding the cause of the fatigue crack and the fallure to
detect 1t.

The fracture was of a type generally described as a hich-
cycle, low=ctress fatigue fraciure. A crack was inltiated by
stresses well bheiow the gross yileld ctrength of the steel and
propagated by meny thousands of load cycles before the spindle
falled completely. It 1s believed that thls crack was present
and larze enough to be detected during the magnaglo Inspectlon
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that was conducted at the last overhaul of the spirdle. The
magnaglc equipment operated by LAL should te capatle of
detecting cracks as small as C.Cl0 irch in length under
plating of the thickness on spinale AJ-1G. It i1t not krnown

why the crack was not detected.

Regarding the cause of the fatigue crack, as previously
noted, the baslc metal stock of the splrdle had a barnded micro-
structure, indlcatirz lack of uniformity 1r the distribution
of certaln constlituents of the steel. The sezregation of trese
elements 1n the 1ingot from which the spindle was manufactured
affected 1ltc response to heat treatment and resulted in hardress
readings as low as 28 on the Rockwell C scale. NMicrohardress
tests indicated that the local hardness ir. the softer bands
was even lower.

Thus, the hardness of the steel at the polint where tne
fatizue crack Inltlatecd was well below the range of 34 to 38
Rockwell C specified on the spindle manufacturing drawing. The
rough correlatlon between the hardness and fatigue strength of
the steel indicates that the fatigue strength of splndle
AJ-1SC was conslderably lcower than that of others complying
with all of the speciflcation requirements. In addltiorn, 1if
the slight pitiing otserved at the fatigue nucleus was present
prior to the initlation of the crack, it would have tended to
further reduce the resistance of the spindle te fatigue falliure.
The effect of the vlating 1tself 1s difficult to evaliuate,
but nickel plating normally produces some residual tensile
stress in the steel surface which would tend tc reduce the
fatigue strength of the spindle and thus increase the detrimental
effect of the other factors mentloned above. However, 1t should
he noted that the 3S €414 plating process was selected to
minimlze the detrimental effects of nickel plating.

Incomplete shot peening undoubtedly was an 1mpertant
factor tecause the peening had nct been effectivz 1n the
critical area of tne shank/fork fillet where the faticue crack
originated. Adequate shot peening of the fillet would have
extended the fatigue life of the spindle by increasing the
fatigue strength 1In the area where %the general hardness was low
and where locallzed soft spots were present. It probably would
have elimlnated any detrimental effect of small plts or other
small curface defects that might have been present.



Some Informatlon orn the effect <f shot peening was oxta.nec
from two spindles that had teen salvaged, dut not shct peered,
slmulating the conditior of AC-12. These were includecd in a
y Slkersky after the accident.
P2l ad

.
fatigue test probrau corducted ©
b these two spindles was

Results were that the fatligue 1
on.y about one-fifth to cne-tenth c¢f the mean life ¢f spindles
that had been shot peened during the salvage operaticn.

* = »

rinally, though virtually possible to elther ascecss Or
explalin, 1s the overall of “ect ol the salvage procedure or. thre
part. It i1s apparent from the ‘atisue testing cornducted ty
Sikorsky that there is extremely wiue scatter in the rela<tive
fatigue strength of salvazed sp-hu‘eo. The fallure pattern
of reworked samples ranzed fr those with the shortest fatigue
life to those that were "et-ted without fall’ns (two c¢f which
were “rom VBCCY Th llowirs possitilitlies, ‘“d‘v duai.y or
in combiration could exp-a¢“ this anomaly:

(1) Fretting or other service damage to the base metal
which 15 not eliminated prior to plating.

(2) Vvarlations in degree of shot peening
(3} Differences 1in tensile stress from the plating

(4) Coincildental normal variation in the fatigue
prorertles of the base metal.

There were two 1tems of corollary interest discovered
during the investigation. The first was the apparent failure
of LAA to insure that plating of the proper hardness was used
in the 1initlal salvage of AJ-1S. However, inasmuch as this
plating was replaced with proper plating, presumably before
initiation of the crack, 1t had no bearing ¢n the accldent.

The second area 1s more difficult to accurately assess,
tut concelvably did have a direct effect or the accident.
clkorsky, based on thelr unique expertise, elected to deviate
from the specific instructions of their customer and thelr own
written procedure in that they did not shot peen spindle AJ-1C
during their salvage of that part. Inasmuch as inadequate shot
peening in the shank/fork radius area of the spindle cortributed
to the initlation of the fatligue crack, 1t must e concluded
that this omission had a direct bearing on the accldent.



Conclusionrs

(a, Findings

[ g

-

The aircraft gross weizht and center of gravity
were within limits.

The crewmembers were qualified for the fiight.

The yellow maln rotor blace separated in flight
rendering the aircraft uncontrcllable.

Elade separatlon was due to “at;gue failure
¢of the spirdle.

The fatl crack was a high-cycle, low-stress
type w* c“ propagated over a long period of time.

The crack initlated tecause of a combination of
the following factors:

(a; Metal hardness below specifications assoclated
with a banded microstructure.

(v, Improper peening of the base metal surface.

(c) Possible detrimental effect of residual
tenslle stress from the platling.

(d, Piltting which may have been present in the
base metal surface.

It is believed that the crack was present at the
last magnaglo inspection of the part, and 1t 1s
not known why 1t was not detected.
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(b) Probable Cause

The Safety Board determines that the probable cause of
this accldent was the fatigue Tailure of the yellow main rotor
blade spindle, causing separation of the blade which made the
aircraft uncontrollable. The fatigue zrack originated in an
area of substandard hardness and inadequate shot peening.
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2. RiCOMMENDATICONS

Initlal findings ¢f the investlgatlion revealed that there
was strcng evidence of a metal fatigue type fallure in the rotor
blade spindle assembly. Accordingly on August 1€, 196&, the
follewing recommendations were made to the FAA:

"Based on Lts preliminary firndings in the Compton crash
investigation, the Zafety Becard today 1s recommending tc
the Federal Aviation Administrator that he {(1l) requilre
an immediate fleet inspection of all Slkorsky S-€1 heli-
copter spincdle units; (2, adopt a more precise and
frequent ir.cspectlion to preclude future spindle urit
fallures; and (3, study the need for establlishing a
retirement 1ife for this vital part.”

On the same date the FAA lssuec a telegraphlc Alrworthiness
Directlive whlich required the following actior:

{a, EBefore Turther f{lizht, remove main rotor “lade spindles
P, Ns 56110-23325-1, £6110-23325-2 and 56112-23025-1
that either have bteen "salvaged" . . . or have accu-
mulated 2,4C0 or more hours time 1n service or the
effective date of this AD, and replace wlth blade
spindles of the same part number that have not been
"salvaged" and that have less than 2,400 hours time

in service.

(t) Replace maln rotor blade splndles P, Ns $6110-23325-1,
56110-23325-2, and S6112-23025-1, trhat have not been
"salvaged' ané have less than 2,400 hours time in
servic on the effective date of thls AD, before the
accumuiation of 2,40C hours time 1In service with
malin rotor b%lade spindles of the same part number
that have not heen "salvaged" and have less than
2,40C hour~ time in service.

, the Safety Board forwarded a

On Fetruary 27, 19682
FAA which stated irn part:

recommendation to the

"The spindle, as originally designed and tested, was
certificated as an unlimited 1life 1tem by the FAA. As
testified to at the recent hearing held in cornection
wlth thils acclcéent, this certificatlon was based on data
submitted by the Slkorsky Alrcraft Corporation and
approved bty the FAA. No such data were submitted in regard
to reworking a spindle. rurther, 1t appeared, from
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testimony gliven at the hearing by FAA personnel, that
the FAA was not aware of the rework procedure untll after
the accidents."

“At the time spindle rework was developed by
Slkorsky, it is apparent that the criteria for determin-
ing what constituted a major or a minor change, allowed
the rework to be classiflied a minor change. Under such
a classification, no notification to the .AA by the
manufacturer was necessary and no substantlating and
descriptive data were required.”

Under these circumstances the spindles continued to be con-
sidered as unlimited life items. Although 1t 1s quite posslble
that the FAA may have accerted a Slkorsky proposal indicating
the rework would not appreciably affect the service life of the
spindle, the recommendation polnted out that the FAA should
have been made aware of a change to such a critical part.

Accordingly, the letter of recommendation concluded:

". . . the Safety Board recommends a re-evaluation
of the FAA procedures and criteria 1lnvolved in carrying
out the intent of FAR Part 21, Subpar: D (changes to type
certificates). The procedures and criteria should insure
that all changes affecting a part critical to the safe
operation of the alrcraft come ¢0 the attentlon of the
apgropfiate FAA inspector s0 that proper actlon. may be
taken.

The reply to this recommendation was recelved from the
FAA on March 26, 1%69, and statei in part:

"Subsequent to the accldent, we revliewed the procedures
and criterla lnternally and wlith the manufacturers. It

1s our opinion that, when properly followszd, the requlre-
ments Wwill assure that an approprlate evaluatlion 1is made
of any changes to type decign. However, we have requested
that our regions review the procedures used by the manu-
facturers, operatcrs, repair stations, and the FAA in
categorizing and evaluating major and minor repalrs and
design changes, and recommend any changes needed in pro-
cedures.

As a result of a2 quality assurance audlt in January 1968,
the Sikorsky Quallty Control Manual 1101 was revised to
make 1t clear that any Materials Review Board (MRB)
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disposltlion 1in which there 1s any doubt that the non-
conforming production part involves other than a mlnor
change must be referred to FAA Engineering for evalua-
tion. MRB dlsposlitions are spot checked by the FAA to
determine whether FAA approval has been obtalned for
major changes. In addition, we have reviewed wlth
Sikorsky repalr statlon personnel the criterla for
categorlzing repalrs as major or minor and procedures
for evaluating these repairs. They have 1nstltuted
procedures to 1lnsure that Slkorsky Englneering continues
to evaluate instructionc for all repalrs processed through
thelr repalr station."

BY THE NATIONAL TRANSPORTATION SAFETY BOARD:

/s/ JOHN H. REED
Chairman

/s/ OSCAR M. LAUREL
Member

/s/ TFRANCIS H. McADAMS
Member

/s/ LOUIS M. THAYER
Member




APPENDIX A

Crew Information

Captain Kenneth L. Waggoner, aged 32, held airllne transport
pllot certificate No. 1486141 with ratings in rotocraft-
helicopter, S-55 (VFR only), S-61L (unrestricted) and commercial
privileges airplane multli-engine land, S-58, and instruments.

He had accumulated 5,877:23 total flying hours, of whlch

L4,300:27 hours were in the S-61L. He satisfactorily completed
IFR and VFR proflclency checks on February 15, 1968, and March 8,
1968, respectively. His last FAA first-class medical certificate
was issued July 10, 1968, with no limitations.

Copllot F. Charles Fracker, Jr., aged 27, held commercial
pilot certificate No. 1628290 with ratlngs in rotorcraft-
helliconter, V-107 II and instruments. He had accumulated
1,661:18 total flying hours, of which 634:18 hours were in the
S61L. He satlsfactorily completed his last proficlency check
on May 22, 1968. His FAA first-class medlical certificate was
issued on August 1, 1968, with no limitations.

Flight Attendant James A. Black, aged 30, was employed by
LAA on May 2, 1958, and had served on S-61L alrcraft since
March, 1962, when they were first placed in service with the
company. Hils last check as a flight attendant was satlsfactorily
completed on March 6, 1968.



APPENDIX B

Alrcraft Information

N300Y, a Sikorsky S-61L helicopter, serial No. 61031, was
the prototype for the S-61L, and had accumulated 11,863.65
total flylng hours prior tu the day of the accident. It 1is
estimated that approximately 3.17 hours were flown on August 14,
1968. The ailrcraft was equipped with twc General Electric
CT58-140-1 turboshaft englnes installed as follows:

Position Serlal No. Time Since Overhaul Total Time
No. 1 280-131MA 1,231:52 5,762: 49
No. 2 280-139MA 732:04 6,641:76

The ailrcraft was serviced with 1,000 pounds of JP-4 fuel
and had a takeoff gross welght of 17,185 pounds, which was
below the maximum allowable takeoff welght of 19,000 pounds.
The computed center of gravity at the time of the accldent
was 260.111 inches from datum, which 1s 267.4 inches forward
of the mailn rotor hub centerline. The allowable limits are
from 256.0 to 278.7 for a gross welght of 17,000 pounds. The
estimated gross welght at the time of the accldent was 17,118

pounds.



APPENDIX C

Investigation and Hearing

1. Investigation

The Board recelved notification of the accldent at
approximately 1100 on August 14, 1968 from the Federal
Aviation Adminilstration. An investigating team was im-
mediately dlspatched to the scene of the accident. Work-
ing groups were established for operations, witnesses,
humzn factors, structures. systems, powerplants and main-
tenance records. Interested parties included the Federal
Aviation Administration, Los Angeles Alrways, Inc., Sikorsky
Alrcraft, Ailr Line Pllots Association, and General Electric.
The on-scene investigation was completed on August 24, 1968.

2. Hearing

A publilc hearing was held at Marina Del Rey, Californla
cn Decemter 11-12, 1968. Parties to the Investigation in-
cluded the Federal Aviatlion Administration, Los Angeles Air-
ways, Inc., Sikorsky Aircraft, and the Alr Line Pllots Asso-

clation.

3. Prellminary Reports

A summary of the testimony which was taken at the publilc
hearing was published by the Board on Jarnuary 16, 1969.
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