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File No.

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D, €. 20591
AIRCRAFT ACCIDENT REPORT

Jetco Aviation, Incorporated
Short Brothers & Harland, Ltd,
Skyvan Series 3 (SC~-7), N2ICK

Washington National Airport,

Washington, V. C,
July 2, 1970

SYNOPSIS

At approximately 10:48 a.m, castern daylight time on July 2, 1970, Short Bro=-
thers & Harland, Ltd,, Skyvan Series 3, N21CK, operated by Jetco Aviation, 1lnc.,
Washington, D, C., as air taxi cargo flight, Flight 106, crashed durfng a VOR
approach to Washington National Airport, The afrcraft was demolished but did
not burn., Both crewmembers received fatal fnjuries. There were no passengers,

According to wituesses, the aircraft was first visible to them, through
fog and haze, when it was 700 to 800 feet above and about one=half mile out
from the threshold of Runway 15,

Shortly after the afrcraft came into view of the witnesses, it nosed dawn
and rolled left until the wings were nearly vertical, The nosedown angle steepened
progressively until it reached 45% or more. The aircraft struck the water of
Roaches Run in this attftude, cartwheeled onto the right wingtip and sank in water
12 to 15 feet deep about 1,800 feet north of the threshold of Runway 15,

The Board determines that the probable cause of this accident was the loss
of effective elevator control due to the forward shift of improperly secured
cargo when the aircraft was placed in a steep nosedown attitude during a lande
ing approach fn reduced visibility conditicns,

As a result of this investigation the 3oard recommends that:

The Federal Aviation Adminfistration (FAA) take the necessary action

to instruct all air taxi cargo operators to stow and secure their
cargo in accordance with the provisions of Part 135.117 of the Federal
Aviation Regulations and the manufacturer's spacifications for the
afreraft involved,

As a result of information obtained during this investigation, Short Brothers
& Harland, Limited, Belfast, Northern Ireland, tssued two Service Bulletins:

Sexvice Bulletin No, 2753 = Flyiag Controls:

To introduce a re~designed fork end fitting on the Antfi<Up Float
Spring Pot in Elevator Control Circufit,
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Service Bulletin No, 25-56 = Equipment & Furnishings:

To fit guards at rear of lst and 2nd Pilot's Seats,

INVESTIGATION

Jetco Aviation, 1Inc., Skyvan, Flight 106, N21CK, was completing the last
leg of a point-to-point cargo flight that originated at Washiagton, D, C.,at
approximately 1730 1/ the previous day, Jetco Flight 106 vas scbeduled to
depart John F. Kennedy International Afrport (JFK), New York, at 0600, July 2,
1970; however, because of en route delays, departure from JFK was not until 0856,
The flight was made in accordance with a visual flight rules (VFR) flight plan
until it arrived in the vicinfity of Atlantic City, New Jersey, The crew then
air=filed an abbreviated instrument flight rules (IFR) flight plan and the flight
was cleared to the Washington National Alrport.

As Flight 106 approache! Washington, D. C., the crew received clearance
for a VOR 2/ approach to Runway 15 and at 1047:25, the tower controller at Washe
iagton National Airport (DCA) cleared the flight to land, He advised the crew
that the surface wind was from 200° at 5 knots, and asked them ff they had the
airport in sight. At 1347:35, the crew replied, ¥Tower, not yet, we've got the
Pentagen here.' At 1047:55, the crew reported, "106 has the runway," This was
the last covmunication from the afrcraft and, 5 to 10 seconds later, the local
controller and his »ssistant saw the aircraft at an estimated altitude of 500 feeot,
1t was in a steep, diviang bank to the left when it disappeared from their view,

The crewnembers were properly certificated and medically qualified for the
performance of their duties, The copilov, a parte-time pilot, was making his first
trip with Jetco, The duty time for both pilots the preceding 24 hours was 18:18
hours, (for details, see Attachmeat 2,)

The aircraft was properly certificated fer the flight, N21CK, serial No.
SH1838, was a cargo configuration of the Skyvan Series 3, Model S$C~7, Variant 200,
(For details, see Attachment 3.)

The maintenance records for the aircraft show that it had met the airworthi-
ress standards in all mafntenance categories except onu; at the time of the accident,
the aircraft had accumulated 111:86 hours since the last 110-hour inspection.

The afrcraft fuel tanks were filled with jet fuel prior to the departure from
John F. Kennedy International Afrport,

The cargo floor in this type of aircraft contains 70 cargo-restraint fittfngs,
Each fitting is designed for a load of 4,000 pounds. The cargo hold {s 18 feet

1/ All times used herein are ecastern daylight, based on the 24<hour clock.

2/ Very high frequency omnidirectional range, .The landiag minima for a VOR
approach to Runway 15 are 700 feet ceilfag and 1 mile visibility for propeller-
driven aircrafe,
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} inchas long, 6 feet 6 inches wide, and & feet 6 inches high, There are scven
seate-ratafning rings on each side of the cargo compartment, which are not designed
to restrain cargo. The front and rear rings a-e single and all the rest are double
rings. Following the accident, tensile strength tests of these ring assemblies
were made by the National Bureau of Standards, The tests revealed that failure
occurs along the longitudiral axis of the bracket when a load of 1,330 pounds is
applied, Failure occurs 45° to the loagitudinal axis when a load of 400 pounds

is applied.

The driver who delivered the New York cargo consignment to the afrcraft
latcr assisted the crew in loading some of the h. ivier boxes. The New York cargo
weighed 2,766 pounds and was contained fn 67 cartons and boxas, The driver
noticed that some cargo had been previously loaded in the forward section of the
cargc compartment, This cargo weighed 611 pounds and was contained fn 29 boxes
and cartons that were loiacded on board at Boston. The driver said that most of
the cargo he delivered was loaded on a "plywood" sheet, directly over cargo rollers,
in the forward section of the cargo area, and the remainder was wedged along the
sides. He saw the crewmembers tie down the cargo. He said they used one web-
type nylon strap., One end of this strap was secured at a Forward point on the left
sidewall of the cabin. The other end was placed around the rear of the cargo and
secured to a point on the right rear sidewall of the cabin, A crewnember then used
a ratchet to tighten the strap at the right side point.

The 1029 surface weather observations, taken at Washington National Afrport
prior to the accident, were:

Estimated ceiling 8,000 feet overcast, visibility 2% miles, fog,
haze; wind from 2009, 5 knots, altimeter setting 29,94,

The 1057 reported Washington National Airport weather observaticn was as
follows:

Sstimated ceiling 8,000 feet overcast, visibility 2% miles, fog,
haze; temperature 77° F., dew point 73° F,, wind from 180°, 5
knots, altimater setting 29,94,

Runway 15 at Vashington National Afrport ifs 5,212 feet long and 200 feet wide,
Runway 15 has high~intensity vuaway lights, runway end identifier lights, and a
Visual Approach Sloge Indicator (VASI). All field lights were on at full bright=
ness,

The afrport eleviation is 15 feex m.s.i.éf The distance f{rom the end of
Runway 15 to the Pentagon Is 0.8 nautical miles, (See Attachmeat 4,)

The flightpath of the aircraft at inpact was approximately 50V magnetic, The
center point of the wreckage area was located about 240 feet from the nearest
shore under 12 to 15 feet of water. Approximately 95 percent of the aircraft was

2! Mean sea level,
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salvaged from a cfreular area in the water about 170 feet in diameter, Missing
ftems included the copilot's seat, some instruments, both flight control columns,
and some small pieces of fuselage skin.

All of the recovered trim control cables sustained tension faillures. All of
the turnbuckles were intact and safety wired. The elevator trim actuator was 1°
down (1° noseup trim), The total trim available was 59 noseup and 4% nosedown,

The right wing was recovered practically fntact but without the engine and
nacelle, The atleron and two sections of flap were attached to the wing, The
flap was partially extended. Measurements of the flap actuator in the aircraft
were compared with measurements of a similay aircraft with the flaps in various
positions. These comparisons fodicated that the ftaps on Flight 106 were extended
50° (full down) at impact, The right flap impact nark cn the fuselage measured
50°, Both wing flaps are operated by one actuator, and the position of one flap
corresponds mechanically to the position of the other flap.

The left wing was recovered in two pieces, One piece, the inboard quarter
behind the main spar, had a section of flap attached, The other piece comprised
the remainder of the wing, less the aileron and the engine. Tha left engine had
separated from the wing at the main mounts,

The right side of the empennage was essentially intact, The left vertical
stabilizer, left rudder, and left side of the elevator had separated from the
evpennage, but were recovered,

The nose section, the pilot's half of the cockpit, and the entire left side
of the fuselage were fragmented. The right side of the fuselage, fncluding the
top of the copilot's entrance door, showed four slashmarks, The pilot’s entrance
door, the ditching hatch, and the rear cargo doors were recovered. The cargo
floor was examined, and all cargo restraint rings were found to be intact except
for two on the left side where the floor was broken, None of the cargo restraiat
rings hai cargo strap hooks attached, nor was there any evidence that any had been
attached. Four cargo rollers and a Y-inch thick pressed-wdod pallet were recovered,
Two of the rollers were each 10 feet long and two were 5 feet long,

Seven nylon cargo straps were aboard the aircraft at impact. These were
recovered and none of the straps was broken, Cargo nets wére not used on this flight,

One cargo strap hook had a single fuselag: sestwstorage ring attached and
another strap hnok had double fuselage seatestorage rings attached., These two
straps were wrapped about each other when salvaged,

Of the five remaining straps, one that was compactly rolled was found lodged
under the pilot’s scat. The other four were loose with all locking and ratchet
mechaniems and hooks intact.

The engines and propellers were examined under N1SB cognizance at the Aire=
secarch plant at Phoenix, Arizona, This examination showed thut both engines were
rotating at fwpact and that both propellers were set for landing approach powar,
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No evidence was found that would indicate any preimpact malfunction or
failure of the aircraft systems that could be related to the cause of the aceident,

The entire flight control system was recovered, fancluding ail the push=puil
rods and rod end fittings in the empennage. All breaks were typical of breaks
resulting from gross bendiag and tension overloads, The clevator anci=-up float
spring pot assembly was still attached to the fuselage attaching structure, Howe
ever, the clevis end of this assembly was scparated in the threaded section with
the clevis end attached to its respective bell crank. The fractured ¢nds showed
preimpact fatigue cracks on the top and bottomsides through approximately 20 per=
cent of the cross-sectfonal area, The cracks were typical of fairly low cycle,
high=stress type fatigue propagation., This assembly supplies artificial "feel"
of elevator control force to the pilot in the last 30 percent of up-eclevator
travel, and its eventual faflure would nct affect the controllability of the afr~
craft, '

- The accident was nonsurvivable. Autopsies showed that both pilots sustained
fatal injuries as the result of fnpact,

The wmaximum certificated takeoff and landing weight for the afrcraft is
12,499 pounds, The following computatfons relate to the weight and balance of
N21CK on departure from JFK, using arctual weights:

Aircrafc basfc weight 1,718 pounds
Crew i v

Flight bags 40 v

Fuel "

Cargo _ "

Miscellaneous equipment "

Total weight at takeoff "

Estimated fual burnoff v (@ 500 lbs,/hr,)
Estimated afrcraft gross weight

at time of crash 13,190 pounds

The aircraft was about 1,600 pounds overweight for takeoff; however,the manue
facturer states that "experience has shown that this fn itself would not be daagerous
although performances after an engine failure would be margfnal.”

- The maximum trimnable center of gravity limit forward s 10 percent of the
mean acrocynamic chord (MAC) ahead of the forward center of gravity limit, Beyond
this point, the aircraft is uncontrollable., The computed ceiter of gravity for the
aircraft at takeoff was 2,307 forward of the forward limit, The manufacturer
states, "Although wreongly loaded this is still well within the trimmable range,™

ANALYSIS AND SUMMARY

Investfgation of the aircraft, engines, systems, and aircrart records indicated
that there were no mechanical malfunctions or failures of the aircraft that could
be related to the probable cause of the accident,
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Afr Traffic Control functions were properly executed as they related to Flight
106, and there was no evidence of any equipment or navigational facflity malfunce
tions,

The reported visibility was 2% miles with fog and haze; however, there is
evidence that the crew did not see Runway 15 until the aircraft had approached
to within about cne-half mile, or less, from the end of the runway, They did
ncet have the runwvay ia sight in the vicianity of the Pentagon, which is 0,8 nautical
mile frem the end of the runway,

The landing minima on this approach to Runway 15 is cefling 700 feet and one
mile visibility, requiring that the pilot maintatn a minimum m.s.l, altitude of
715 feet until the runway is fn sfght., This woul. account for the high approach
altitude which ground witnesses observed and estimated to be between 700 and 800
feeto

The cargo floor of the aireraft was adequate for cargo tiedown; however,
tha cargo was not secured in accordance with approved procedure. There were no
cargo nets aboard, None of the cargo straps was anchored to the floor tiedown
rings efither fore and aft or from side to side over the load, (See Attachment 8.)
The cargo tiedown straps used were attached to a forward sidewall secat-retaining
riay, placed around the rear of the load, and attached to an aft stdewall seat-
retaining ring,

Assuming that the pilot was flying at about 700 feet altitude at one~half a
mile out, it would be necessary for him to descead at a rate of at least 2,100
feet per minute (f.p.m.), on a glide siope of about 13° to be fn proper landing
position over the runway., A normal rate of descent for a standard landing glide

slope of 3° is absut 400 f,p.m.

& STOL aircraft, such as the Skyvan, is capable of making a steep glide slope
final approach to a runway due to its high lift features., However, in order to
nake good a 13° glide slope, the deck angle of the aircraft must be changed drasti-
cally, Initially, the power is reduced to idle and the pilot then lowers the flaups
“to full down. This maneuver, which combines a steep nosedown attitude, full flaps,
and the drag from the propellers would have caused forward longitudinal forces
to be exerted on the 96 boxes and cartons in the cargo hold, If this cargo were not
properly restrained from these forward forces, it would progress forward, moving
the aircraft center of gravity accordingly. As the center of gravity moved beyond
fts forward controlluble limit, effective elevator control would be lost, (Sce
Attachment 5,) Witness descriptions of the aircraft's nose dropping down through
a 45° angle indicate that a progressive control loss of this type occurred.

Probable Cause

The Board deternines that the probable cause of this accident was the loss of
effective elevator control due co the forward shife of fmproperly secured cargo when
the aircraft was placed in a steep nosedown attitude duriang a landing .pproach in
reduced visibility conditions,




Recommerdations

As . result of this fnvestigation the Board recommends that:

_ The Federal Aviation Administration (FAA) take the necessary action
to.instruct all afr taxl cargo operators to stow and secure their cargo in
accordance with the provisions of Part 135.117 of the Federal Aviation Reg-

ulations and the manufactuver s specifications for the afrcraft involved.
Corrective Actions

As a result of information obtafmed during this iavestigation, Short Brothers
& Harland, Limited, Belfast, Northern Ireland, issued two Service Bulletins,

Service Bulletin No, 27~53 = Flying Controls:

To introduce a redesigned fork end fitting on the Anti-Up Float
Spring Pov in Elevator Control Circuit, (See Attachment 6,)

Service Bulletin No., 25=56 =~ Equipment & Furnishings:

To fit guards at rear of lst and 2Znd Pilot's Seats, (See Attachment 7.)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD:

/s/ JOHN H. REED
Chairman

/s/ OSCAR M. LAUREL
Member

/s/ FRANCIS H. McADAMS
Member

/s/  LOUIS M. THAYER
Member

/s/7 ISABEL A. BURGESS
Member

Januvary 13, 1971




ATTACIMENT 1

INVESTICGATION AND HEARING

1. lovestigation

The Board received notification of the accident at 1102 e.d.t, on July 2,
19706, 7The Investigator-in-Charge was dispatched immediately to the scene from
the Washington Field Office at Dulles International Afrport, with technical
assistance from Washington, D, C, Working groups were established for operations,
witnesses, air traffic control, structures, powerplants, aircraft and maintenance
records, systems, and human factors, Parties to the fnvestigation were Jetco
Aviation, Inc,, the Federal Aviation Adminfstration, Short Brothers & Harland,
Ltd,, the Garrett Corporation, and Alresearch Manufacturing Company. The on=-scene
phase of the investigatiun was completed in about 9 days due to the nced for '
underwater salvage operations. Tests and failure analysis of specific afveraft
parts were conducted at the Safccy Board headquarters and at the National Bureau
of Standards, The engines were examined at the Airesearch Mfg, Co, plant at
Phoenix, Arizona,

2, Hearing
There was no public hearing,

3. Preliminary Reports

An interfn report of investigation summarizing the facts disclosed by the
first phase of the investigation was published on September 14, 1970,
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NATIONAL TRANSPORTATION SAFETY BOARD

#5n,  DEPARTMENT OF TRANSPORTATION
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* ‘.;»:_'0 % WASHINGTON, D.C.--20591

SafetyInformation

For Release:

S 70-69 ADVANCE For
{202) 3n2-7273
PM Newspapers
Office of the (Thairman Monday, Sept. 14, 1970

1he National Transportation Safety Board released today
the attached preliminary report of its investigation of the fatal
crissh of a Jeieo Aviation, Inc. Short Skyvan on final approach
to Washingtor National Airport last July 2, The cargo flight
avcedent taok the tives of hoth crewmembers aboard.

The Safety Board's preliminacy reports of major accidents
muhe public the known accident facts on an interim basis while
is investigation continues.  Additional or revised information

and the formal finding of probable cause will be incorporated

r the Board®s final accident report,

ot




ATRCRAFT ACCUWNT PRETIMINARY REPORT

JETCO AVIATION, INCORPORATED
SHORT BROTHFRS & HARIAND, LTD,
SKYVAN SERIES 3 (SC-7), N2l
WASHINGTCN NATIONAL AIRPORT,
WASHINGTON, D. C.

JUulY 2, 1970

HA'TIONAY. TRANSPORTATION SAFETY ROARD

WASHINGTON, ». C,




NOTE:

- oitiors of the accident as they are known to this date.

ALRCRAFT ACCIDENT PRELIMINARY REPORT

JRICO AVIATION, INCORPORATED
SHAT AROTEERS & HARLAND, LTD.
SKYVAN SERIES 3 (SC-7). N2lck
WISHINGTON NATIONAL AXRPORT,
WASH “iGTON, D. C.
JULY 2, 1970

This report covers the facts, circumstances, and con-

1t is released by the Board in order to provide as much
inforoation an possible to the n%i'ation'induatry and the
fublic on Ap interin basis, pending completion of the
luventipntién and the issuance of a forwnl Bourd veport,
the frformation hercin is preliminary in nature and sub-
Jevt 1o chunge in light of additional disclosures that.
ray be nade s the resull of the Board's continuing invesn-

tigation of this aceident.

NADPTONAL TRANSIORTATION S AFETY BOARD

WASHING'ION, D. C. 20591



CFiLe No. 3=00cd;

NATIONAL TRANSPORTATION SAFETY BOARD
AJRCRATT ACCICENT PRELIMINARY REFORT
Adopted: \ugust 26, 1970

-
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“Jetco Aviation, Incorporated
~ 8hort Brothers & Harland, Ltd.
Skrvan Series 3 (8C-7), N21CK
‘Washington National Afrport,
Washington, D. C. -
 July 2,°1970

- SYNOPSIS

| On July 2, 1970, Short Brothers & Harland, Ltd., Skyvan Beries 7,
- NSWCK, opecated by Jezeo Aviation, Inc., Waghington, D. Ci, as nir taxi

S eavge fUgt Piight 106 from ‘John F. Kennedy Inter.ationul Adrport,
- Now York, 3o Wnshington National Airport, Washington, D, C., crashed |
ot approxinmately 1048 eastern daylight time during a VOR approach to =
- fhinvay 15 at Washington National Afrport, The aireraft vas demolished
- mt.did nos burn, Both crewnenbers received: fatal injurfes. There

- Were no passengers., N . S N

L  Witneuses on the ground safﬁFiight_’lOG jﬁﬁprqach? thé‘riilrpol}t’#'fmf:;

- Latlog on Ranuay 15, One witness deseribed Lhe ‘final msancuyers of' the

- theupnfl Ay Ladh elip for 200 to 300 feet, folloved by n ateep, nove-
- thown Lwrn o-he loft, after which, he lost sight of bhe niverats ar
- oBUaldenppented below the treetops. L .

o . The mancuvers desepibed by the ‘ﬁ’ltm}i}s_, Ly less bl onesedy
- o womble “Yrom the approdch ‘end ‘of Runway 15, and-the dfveridt ernshid
 In Bonchos Run Lagoon, onesquarter of a i 11e northwest of the alypoirt
Ul twsen the approncll paths for ‘Runwnys ‘15 and 18. 3

Lhe cdieerant was extensive but a1l major aireraf't components were cone
Find ton elrele npproximately 170 feet in diumoter, covered by wialor
Cnbout 15 Poet deep, ‘ - o . :

e alroralt mm(';f’ to-rest on a ‘heading of 0&)0° . Frma?mntmti Gt

oW There wera ao infuries to persons other than ‘the erew, and no dum-
N e L property other than the aireraft and its cargo. ' -

L. INVESTYGATION

- _',,{"'.*l, _f!i}:i.{) " 0!'"1_:.1{* E}}{ﬁ}t

o 'JL‘L(‘Q Avitl 3“, ‘Yne. ’ S’Q’VI\I’I, Flight 106, NEJ.CK, V&S C(ﬁﬂplﬁti ﬁj{ -




the last 1o of no flu}'ht that orieinated at Washington D, Ca, b
approximatcly 1723, 1y July "V, 1970, us Jotes Flight 1LOL.  Jotoo

- Plight 100G was snice wdu] ed to depmft John F. Kemnedy International
Airport, New Yok, at 0600, Jaty 2 2, 1970; hcovever, becnuss of en ronte

delays; it did nob depart JI“K until 0850, Departwre amd the initiul
part, of' the flight were in accordatice with a visunl i‘li;f‘d rilas (VF‘R)

“ ‘}ipht plml.

At 000, Lhe < pew 00nlm’*t{-ﬂ Atdlantic C’ity, New Jorcey, *lopnim

\ =ntrul anc ajr-Tiledl an abbrwiated 1FR j/f‘lipht ‘plan. The $'LE 0t

was vleared to ho W1tahi|1gten National Alvport from iis moiumx vin

 dircet to Atlaniir City, Viotor Alrvay bb to-Kenton, Victor 16 to

~ North Beach, dirert Washingtoa, +o climb to and matatain 6,000 Tont,
Canl to eontnet he New York Corawnication Center. %he craw remd back
the clearance corecctly,  As Flight 106 arproached Washiniton, }. f}.,
CLhe erew rocetved elearance for a VOR 3] approach to Runway 15.
104G, the pilot eintacted the Washington {DCA} Tower rentroller en

- 119, l MHz sund vaported that he was on a VOR approach for Rum:w 1Y,

i Phis f.,omtmmiuat 102 way acknowledged by the controller,

. At oW 2% ’ the controller clewred the 113 pht to lund on an::w
© 1%, . He aloo frevosmed the crew that the surface wind wus from 200°
nt 5 knots. e.né asked them 1f they had the afrport in sight yeh The
t'ep]y vés, "ot yel; we've got the ‘Pentagon here." . At 1OW7:Y%
" Tthe erew advisad thoe controllar, “106 has the runway." -This wis: thc ,‘
st communical o fram the atreraft,  Five to ten soconds later, the
- wlrcraft wig obisesved by the local cotitroller and- his astistant, It
fowas at an tdtitad: of about 520 feet and in @ sleep, left-wingidown
ek I‘rmi vhien 1t-noned down and t.i.mppenred bohinl Sreas about oric-
D amirter of n mite vest; of the approach end of Runwny 8. There Pinnl
L maneuvers vere s‘itﬁe;, ted’ by many people on the ground, some of whom
e pilclz Awus bl elearanes Lo take of f from Runwaye 15 and 18 at
” the Washiniton llabianul Airpcrt. One of these pilots said “that when
. the 8kyvan crene iato alght, it was at an estimuted iliitinde of 80C
*i‘mt md slightiy left of the extended centerline of’ R‘nmmy 15, - He
anld that lomedintely thereaftor It commenced n nosedown left ‘ﬂ.i[’b for
SO0 Lo i fect, and rolled to the left to a winpo-vertical attitude.
AL the RUTLEY iimr, he saw. the noge ilvop at an’ inerénsing, riate; to un | ‘
‘ mgle abond hs® ) CBefore” ttw sircraft was lost: i‘rom his view due to trees.

- ‘lj 1311 RETTOY.S umﬁ heroin nse castérn da&ligl.t.,’-bm;cd'c’mﬁthe‘ 2h-hour 2lock,
_ j Inafnuﬂmxt i“i;ht lules. , | R o
"5/ Very Hj;'h Fre A aeney omtii - d{rectional mm,m The lahd'ing minimi for a

VOR gpproneh t Runvay 15 are 100 foot ¢ siling s g 1 mile ?isibillty
101:‘ pram llu'-a-irtwm aig‘nrrﬁ't. R |



. V-"{-

The uiwmi‘t rrashed intu the w.ntcrs of Roaches Run, Iniiiuuy
e left wim'tip anG nose contuated thc water while Lhe ndreraf't wa
?j-in [ % vstimut'mi hy? to 60° dive, with the wings neéarly verticid.,
~ Fallowlng the inilial éontm.i,, the atveraft car<wheeled onto the virtht
r whu-tip il A1 ntepy ated, ns it sank in 12 to 3.) fuet of water. "
Siaftind lmmct» point was about 1,800 feet north of the threchold or
vy b The eargo, which t‘onnistod of 96 cardbonrd-und woolen ey

sl car tong of vixying sizes and weights, was broken up nnd svabiercd
Cover 6 brlmgnilae area from the impact point to the shoreline o1 the
oo, o dittonce of about !;00 feet. |

Irg,Luries to Persons

et to crowmemberb were fata]_w injured. - There VAr¢ no pasreiers.,

1.% hﬁn*q_«e to M rorai‘t
o Tho nirvraff vas demolis.hed by 1mpact.
Lk ':'Othcr Dumagy

*i‘l‘herc wan no other domagfe.

;.b crau : Q Imntiorg .

| "-"?g'hc t"_g‘lln | S | C o
“"fmptetn T .3 Jclm weiha, Jm, nf*ed !46, bmam flylm' for Jotso -

S . n‘;l“{ i“i\, Ill(}‘,‘ n},‘ J"ne l?, WOI ! I{e 1101(] Ait‘].iﬁ(‘ Tl‘ﬁﬂé]mrt PllO{l

Secrtifteate Noo 1531k, lssut'd ‘oh June 2, 1967, Commoreiul Pilot Ruf.im* o

: :.,;"1 id FLIpht Inuty etor Ratmg and type- mtinps for | tho m. _-;, Convatr. - .
ok ho M«U, G0, and Lear” ?3/"’!; atvaraft.  llo el flovn o tobal o

S LK *'{:* hokrs, Snididing 1(7{ 158 dn the .ﬁwv*m, tnd e tobal mnii.lmwm

L Ve e 0 f{i‘m.) howra.  JHa flipht time In bhe 2ot 90 dnys s
SRR 171 R hom a , “of! -.mtc-h 7:30 Itours vera: I‘louri &urirw the préoe&im, ?h-houv'
"‘-.7'7;3‘:-_?|wii,ul. ', . : ‘ : : : |

R ms noﬁt muont Firai-c}.ns-.: modical certiﬂmte was isaucd Jun.“ 10’ | o s .
;1_':‘~7l‘im, witi o 1mitations or vaivers, R RN o

'I‘hc (opnnt

S ﬂl)'béit Gi]mv:ur Williama ) agéd 35 y 1ms on hle f‘jrst trip wvith J“,w o
Al as phrt» timn pilot. * He held Commercia), Pilot” Ce\rtii‘icute No. 178k,

- ierbid on May 3y 1908, vith ratings' in‘airplanc, sinple and mdtlonsine
C o L, st eweent; and flight’ instructor. His total rlight Lime wae .
R ,.m-v(; hov e, “oC. which: 7130 hours were 14 the Syvan, Jle had: flown

$ 307 hourr in Lhe dact 2hcnowr perfod, . Jd total multiengine ‘time \m ;o

L 3,3. 2 Yiow' 8, Lo Mrst -class nedfeal cértificate, iasued to him on

B mmmf £y 1%9, hns “no 11mitation3- S




Duty timt» ‘for hoth Pilét: ‘N the preceding 24 hours was 18:18

o i ’50"

!fr.(i Aircraﬂ Infanmti(n

, N?l(!}(, sez*iu] Jé. Hl858, VRS & cargo vonﬂ{msation of the S}W-
vnn herles 3 Morlel SC«-T » Yariant 200, manifactured. by Short Drothers

. & Harland, Ltd., of Belfast, Ireland. A standard airworthiness cor-

~ 1iflsate was 1ssued on June 18, 1969, The aireraft was owned by ithe
- !Unfon Bank of Los Angéles and wns operated by Jetcs on'a lease which
started June 16 970, The last annusl inspection vas conducted ‘on
“June 13, 1970, ana the efreraft had been flown & total of 1113186 hours
o uince that tine, 'I'he tc:tal aireraft operating tim«a Wﬂb 701 0 hours

“The airt raft was nouipped with two Garrett Airese'xrch tm"bo-prop

_.i «dizines,; modc L TEH33Y -2-B0A. The ‘deft engine had accwnlated a total

b TOLEO” howrs ané. ~she right enjiine, 1183th hours, 'i’hx propéller'; o

vore }{,m'tzell m..njnu..5c/'r reveréi'ble.*

Mﬁintont me re: -orde were eyamined. ‘This eya.mtmtion indicated - |

o "-timt tha airc mft Wi pmparw namtnined and airuortm

. ‘I‘he maxmwn wrt-if‘icated tukeorf and 1nndin;= wighi I‘or the aire .
"j;;‘re-mft 1512, l99 umnds. “Phe" fo.*.léwing computations rblating t6 the
S weight and belnm:e “of NchK On departure :t‘rom JFK wore ma.de using the

| :"":"*r*tual Veiﬂh‘ S

. 'ii‘—’fA'h ornft 'lmsif: weight : ?,8ﬂ pmmds 1
gty o mpw o
el (ful fuel’ 1oad) 2“57.7ﬁffqz‘j
- Cargo B % 11 A | B
- Potall u(*i!iht at takeou . 13,929 M- R
o Bstimated -fued-burnofy - O ;j{;’f" (@ Sldllur.) P
74-:"86{1:::&{(6 afveraft umght o | -
Gt time “of cl'ash R

'lht‘: lﬂa@ing -.lf th(. ﬁil‘Cr(lif f() thL l'l‘it flit’ﬂt gcmnent wus : ‘
orioerved by 6o dviver whit délivered ‘the New York cargo’ ‘consignmont to
’-Vp‘?;c irdralt ‘and Jaser dssisted the erew’ in 10-361:1;; somé of the =

Tohidavior boxets  The Adlver mtiﬁed ‘Lhat ‘some eargo had’ been provlcmsly
e ded in the  for ai’d fieetion 01‘ the cargo compirtmbnt. 1ie-said Lhat -

st of the vargs b floliverdd vus loaded on a’ "meood" 'Bheet, dircctly

: '-;;"favm aarpo rédlers, in‘the Corwird section of thre' Lumo aren, and the
O mnindor wat wediicd. forvard am‘l ‘ulong the tides, Mo obsérved the _' .
et !, m-—;;;embers 146 demn the” ‘eargo vith one wcb-type rulon strap that was

o erived gk seme forvard pointon the 18rt’ aidevall of “the' ‘cabin,  The -
.tmp was’ ple ced tround “thie rewe cargo, and its. other end”was secured

T”:E,zm A point of “the ¥ ght rear: sidevnll of the eadbin, N crewmembei‘ then o

i tiphtensd thc st,rép at- ihe riehi :%ide point 'b;f using a fat&hét-t?l’ﬁ

Cdevice,




‘1_';:’{ Metecx‘otqgieal Infor nnt.ion

 The 1000 mfnm'- umthar observations p taken ut Wasllingmn
Nﬂijmuﬂ. Alrport pr or to: the nwident, were! S

Eut mated - seils ng 8, 000 fect ovorcast, viﬁibility a4 mllﬂﬂ _
hw, haie} uiml from 2e0%, 5 knots, altimetcr settjmv 29.94,

'Tho 105‘ r"ported Hashingtm Kational Airport weather ob.,ervu-
Lion was as 1'>}lows: ,

"Estimated. eeil’ing B 000 fect overcast, visibility 2% niles,
fog, has2s” temperature T7° Fiy dew point "{3° F., vind frm
180 » 5 krots, altimeter setting 29,9%, |

Gromd u_l_tneasus deecrl‘bed the vieibility as "10\: with haze
' ﬂnd mox*fo : ,

e Ady 1 to Nevigation

o Thewe veré no *eported aifficuities with any navlg&tion faoil- |
. ff i‘:.'fn ' :

. 1 9 f‘mnunivittiom L o
| ‘rhere w«ro no. roporteﬂ Lamnuni entions dif‘i‘léultiess N

i, ‘0 hvr)«lrmar’ an& ﬂmund Ia ilitiu

- mmm S at sthingta.n Hatioml Airport is 5 212 feet lonp s.nu '
S IR Peet vl U LG servad by hipha-ini,ensity runvay ‘1ights, rtmvuy |
e !dentiﬁer llghbs, and Visual Approach Slupe Indicator: (W\SI) .
. .*,-;llp,hls‘ : M.l SRIOUE lichts aet‘o reported 16 be on at full brightm'-m. -

'Il*ho airm‘rt olwation 1s 15 foot m.ml. 5/ o ‘, -
.]1 1*‘11~rht Rgmnlev | )

. Flhvht ::v mie-s recorders were not. inataJJed aboard the ﬁi rvr ;ft
o aml none vag :tquitmd by rcs'ulation. B . _ ,

1. B Mm‘raﬂ; k‘rmkage S

‘I‘ho nir 3y i‘t waa mtaﬂt upon m{tml uontnvt. wlth Lhc wat:r.
‘l‘im 1‘11m;t,path at i.upaet was approximately 50" wn&tio, and the
mtm‘ ci‘ th-* \‘roe‘cage m*ea was loc&ted about ?hé f‘oet off ehore. '

BT b/Mnun t_'{fiti;‘?li;iuétl' .




: vn t of the wreckage vas confinal t< n ciréular arca about 170 feet
~incdtameter. ALl major components -of the alrcraft were salvaped,
- The copilot's sraat, ‘come Sustruents, both flight control- colwnn.s .
Cand same smnll plezes (af fusélage skin were not recovered,

St_ruetu.re

. M.l. tr m cﬂ*xtml z.ystem turnbuckles were intact and propcrly

U eafétied. The ciesstor trim axtuator was L° down (lnoseup trim).
,.*':'nis was cosﬂ‘imwd by <omparmg ‘the mcasurements of the actuator with
"j'!th'tt on a s:milic ?.11‘@ aft. Tatﬂ trim aviilable was ‘} rio.,enp and
4 edovn.

S Mhe rh'ht irtng vat: recovered pr aetivan.y intm-t but without the
o nngine and nacelle. - The ‘léading edge near the wingtip: was buckled
it the diz cotion of the trafling edge. The aileron and two sections
ot flap were attached to the wing. The flap was partially extended.
- ‘,Hmmuremem ‘of “he lup vetuator in the. ah' aft were compared with
Comeags :rement, of a simiiar aircraft when the flaps were in various
S pysitiona. Them omparisons indicated that the- f‘lap., on Flight 106
ware extended 50° %fu]i dcﬂm) at impact. The right flap impact mark

L on the Tuselage measured 50°, - Both wing fldaps are operated by one

aetustory and the posiﬁion of one flap corresponds mech&nicauy to
C the poaig.i , ‘

on of‘ the other f‘lap. >

AR ‘Phe lei‘t wiw Wus recovox c«d 1:1 tvo. piecea., One piece, the in- T
, } om“d quarter beafnd’ the wain spar,” - hHad the flap attached. The other

o pléde conprigcd” the reigainder of the wing, less the: ‘aileron and- the

'wm .r:n.. 'r:w 1c‘b engisw ha.d 3epa.mtcd frcm the main mounts.

co *l‘h«;* m main lan&{ng gcm'n and the nose. géar were recovered.

i *"ne right goar ‘was still in place on the mount-at the side of the

“,setl e “hovevi: ;' thc.. other tuo landing geare uere broken frec of
ER ii:f Ir mmmt : : :

Tiw r:hrht mac of‘ iht cliphhNags was essentl intaet. : 'i'he,left |
L ey ii(*le stabilizer, 1ot ruddar, and 1éft ‘side’ or the elevator I
SR a-; u*ated 1rom he rm"raft, but ueYe - rcr:cweled‘ T -

S he no:c, wctian, the pilot'ﬁ hali‘ 61‘ the cockpit, cmd thc cntire o

- -imri tide of tho fTuselage were fragsented.  The right side of the i‘use«- o
coeinge, incm!mg the top of the vorilot's entrance door, showsd four

Co alesh marke. ite pilet's enbranee dos'; the dltohi:ig lmteh, ‘and the

R renw eargos joors were rotovered, ‘The cargo floor -was -¢xamined and -

R R r*stmint iings were’ ‘fownd’ to be intadt® excépt for .two on

S nhes left side. | Hene of the edrgo rostmint tings had- CArgo gtrap L

b [;' fe z} 5. atiaéhm ) ncY-wAs fhere m\v evi lence that amf had been attaehed. L




BUN

' Four CArge rollers and a l/? fneh thick pressed wood pallet were
'reccveréd.- 'wo of thc rollers were cach 10-feet long and tvo wer:s
4feet lony

“The: covoq nylon cargo straps aboard the aixcraft, nt - 1mpact,
were rcauvvrri. None of the straps was broken.

ST - Onie arh; straa hook had a single fuaclnge ueatuqtorage ring. ‘
o onttached,  Andther 1trap hook had double fuselage scat-storage ~iage
~_ nttiched. These two straps vere wrapped about each other when
S :‘4'aa1vaged. Av*crding to the manufacturer's reﬁresentatives, géat-
» I 'storage :*tngb are not designed for ise as cargo tie-dmm rings.

The- vargo floor in this type of aircraft contains 70 cargo
. restraint fittinge, Baeh fitting is desigued -for a load of 4;000
. pounds., There are 3even seatﬁstorage rings on eaeh aide of" the o
© iargo .conpartnent. The cavgo -hold is 18 ﬁ:f:t:1F T inches long, 6 feat
| 5;6 inches ‘widz, and 6 feet E 1nches high. -

Pawerplants

Left Engjne

N Tha Yeft engine vas broken “{nto. tvo pieces.‘ %he brénk : o
U greurred tpproxiiately 12 “Inches forward of the parting line between |
" jf_'.,f;,f‘thn denr bax/cmpréssof casting and the hot section of the éngine. :
S Onellefy propedler ‘blade ‘wes whole, with'leading edge nicks and

- Founes. - The sceond blade vas broken off ‘approximately 1b-inchés =
. fras the had cﬁnterlinea “Thé third dlade was ‘broken ‘off diugonalkv,°
Pl inchas to- 36 inches from the- hmb canterline, The prépeller was -

. ceparated frem the engine at the flange bolts,  The domé and piteh =
s ehange mechaniam vas sep&rated fram the propeller &t tha thre&ded

; ..a*en. o e
.B.Eel*.__ﬂbinef.’” | R
T Phe. +ight, éngine vag vemplete 1n° thr: nacelle and tho
";'j“nr pedler wan dti1) attdsi‘ed, ‘The propeller ‘blades wéré bent, DT
QR L7 ¢ *t{m, ‘nnd "gouged ‘on’the leading edgess One Dlade“tip was® broxf*r

'&gy!fi. oft. Tre done assenﬂiky-was separated i&k!n the hub~and the threada ;f '”“A%”3T_
".'rxﬂrn stxippe&.,'

S ' - AR exnmiuation of fhc cnglnes und proﬁellera hy perBOHnﬁl S
‘<;gi the Aires(arch prant in Phocnix Ari%on&, ‘whowed “that both eng;nea AR
,;_.;«;,—} vowv rotatinh at impact and that both propallorn vere set fbr 1anding ””-‘n~~‘



Systenis

No cvidenoe was found thit wonld indicute any preimpact
sl fanetion or uilure of the airevaft systems.

Ll Fire

There wis no fire.

The wceldent was nonsurvivable, Autopstes showed that both
pllots sustaincd fatal injuries as the result of impuct,

1.15 Continuing Investigation

The investigation of this accident is conlinuing.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD:

/s8/ JOHN H. REED
Chairman

/s/ OSCAR M. LAUREL
Member

/s/ FRANCIS H. MCADAMS
Member

/8/ 1SABEL A. BURGESS
Member

f.ouis M. Thayer, Member, was  not present and did not
rorticipate in the adoption of this report.

Augusgt 26, 1970,
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Attachment 5

SKYVAN - N21CK

ACCIDENT AT WASHINGTON, D. C.

Note on Weight and Balance

Short Brothers & Harland Ltd., Belfast, Ireland, manufacturers of
SKYVAN N21CK, prepared an analysis of the weight and palance conditions
involved in the crash of Flight 106. The report of this analysis
contains the following computed conditions:

Estinate of effect of cargo shift

Assune main cargo package becomes dismantled due to acceleration
cauged by deceleration of aircraft and moves as predicted.

Airceraft on approach 13221 { 0.7hé 9865
Take out main payload 2166 £ 1.170 3236
Take out fwd. payload €11 - 5.7 3159

a98LY 9783

Add displaced main payload 2766 2,25 6224
Add displaced fwd. payload 611 - 5,58 - 3409

Aircraft in final condition 13221 £ 0.002 /f 155
(0.21%)

After assumed cargc shift

The aireraft was now down to 13221 lb, and the amount of
overweight was 721 1b, which would scarcely have been
noticeatle,

With a CG arm of 0,012 ft, the ¢G was 0,833 - 0,012 = C,821 ft,

(9.85 ins.) forward of the normal forvard limit or, 0,821 x 100
w 5.833

‘= 14,1% SMC forward of forward limit. This is outside the

trimable forward limit which is 10% SMC forward of the normal,




Attachment 6

SHORTS
SERVIGE BllllETIN

NUMBER 27 -

Flying Controls: To introduce a re-designed fork end fitting
on the Anti-Up Float Spring Pot in Elevator
Control Circuit.

Modification No. 1080

Planning Informati on

A Effectivity Skyvan Series 3

t Reason Evidence of a premature
fatigue has been reported.

Description The fork end fitting on
the spring pot has been
re-designed in steel,

Compliance Recommended.

Approval This modification and the

technical contents of this
Bulletin which-affect air-
vorthiness have been approved
under the authority of the

Air Registration Board Design
Approval No. AD/1023/45.

Manpower 4 Man Hours.

Material Cost and Modification Kit No. 27-53
}vaiiabllity is required to accomplish
this modification, The price
of the kit is 119,00 and may
be obtained from:

Skyvan Co-Ordinator

‘Product Support Department
Short Brotlers & Harland Ltd
Queen's 1sland

BELFAST BT3 9DZ

Thia offer is available for
three months after receipt of
this Butletin,

Ortgtaet bsneer Nov, 23/70 27-53+1080

Revisien No. No. of Pages 9 Page 1

MIORT BROTHERS & HARLAND LTO. « P.0. lOX 201 QUEEN'S ISLAND BELFAST3 N.IRELAND
“Tolegromei AIRCRAPY SELFAST Telephonss BELFAST 58444 Telex: 746688




SHORTS
SERVIGE BULLETIN

NUMBER 27 - 53

Flying Controls: To intruduce a re-designed fork end fitting
on the Anti-up Float Spring Pot in Elevator
Control Circuit,

Modification No. 1080

1. Planning Information (Cont'd.)

H Tooling No special tooling is
required for this

modification.
Weight & Weight change 0.1 1b.,
Balance "Moment change 42 1b/ft.

References Illustrated Parts Catelogue
Chap., 27-10 PMg.l2

27-53-1080 Origlasl laswer Nov, 23/70

Page 2 Revisles Ne.
SHORT SROTHERS & HARLAND LTD. ~ P.O. BOX 241 QUEEN'S ISLAND BELFAIT 3 N, IRELAND .
Telegroms: AIRCRAFY BELFASY Tolephone: BELFAST S8444 Tolent Y4408

2%




Attachment 7

SHORTS
SERVIGE BULLETIN

NUMBER 25 - 56

Equipment & Furnishing: To fit guards at _-ear of st and
2nd Pilot's Seats,

Modification No. 1086

1. Planning Information

A Effectivity Skyvan Series 3

B Reason To ensure that rechanical
controls in pilo‘'s seat
pedestal are fully guarded.

Description Fit guard under seat f{rame
SC7-16-160 at rear of seat
and cover 2 flanged holes in
seat back.

Compliance Recommended.

Approval Thies mod has been approved
by the Air Registration Board
and the technical contents of
this Bulletin affecting alr-
worthiness has been approved
under the authority of the
Air Registration Board Design
Approval No. AD/1023/45.

Manpower 5 Man Hours,

aterial Cost and " Mod Kit 25-56 is required to
%val[asllitx accomplish thie mod. The price
of the kit is £21,34 and is
avallable for three months after
receipt of thie Bulletin.
Orders for kits should be
addressed to:

Skyvan Co-Ordinator

Product Support Department
Short Brothers & Harland Ltd
P.O. Box 241

Queen's lsland

BELFAST BT3 9DZ

Origtsel f300 Nov, 23/70 25-56-1086

Rovistes “.', No. of Pages 7 Page 1
: SHORT DROTHERS & NARLAND LTO, - £.0. 80X 241 QUEEN'S 13LAND BELFAST S N.IRELAND
Tologtomet AIRCRAFY BRLFASY Tolephenes OELPFASY S84U4 Tolont 24488




SHORTS
SERVICE BULLETIN

NUMBER 25 - 56

Equipment & Furnishing: To fit guards at rear of 1lst and
2nd Pi ](lt s Seats,.

Modification No, 1086

I. Planning Information {(Cont'd.)

B Tooling No special tooling required.

I Weight & balance Weight change + .5 lb,
Moment change - 4 1b.ft.

Reference fl1lustrated Parts Catalogue
- Chapter 25.10 Fig 2 and 13,

25-56-1086 Origiasl leswar Nov. 23]70
Page 2 Roevirlen e,

SHORT SROTHERS & RARLAND LTD. - £,0. 80X 241 QUEEN'S {SLAND BELFAST 3 N, IRELAND
Telogronss AIRCRART BELEAST Telophone: BELFAST 58444 Tolens 74688

30
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