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

fdopteds April 11, 1973

MOHAWK AIRLINES, TNGC,
FATRCHILD- HILLER FH-227B, N7818M
ALBANY, NEW YORK
MARCH 3, 1972

SYNOPSIS

A Mohawk Aflrlines, Inc,, FH-2278, Flight 0S5, with 4% pagsengers
and a crew of three sboard, crashed into an occupled house about 3,5
milea south of Albany County Airport at 2048:07 eastern standard time
o Merch 3, 1972. Fourteen passengers, the two pllots, and one occu-
u ot of the house received fatal injuries in the crash., Thirty=one
p¢  ngers, the otewardess and four occupants of tue house guf fered
AL *al injuries,

Flight 405 made a back course Instrument Landing 3ystowm approach
to Kunway 1 at Albany County Airport., When the filght was about 8.5
riles south of the airport, the crew reported to Mohawk Operations in
Alvany that the left propeller was "hung-up on the crulse pitch Llock,"
Abour 5 miles from the airport, the crew advised Albany Approach Control
that they were having a problem and were feathering the left propeller.
Approximataly 32 geconds later, tho crew advised the controller that
thay were going to "land short," Crew comments, recorded on the cockpit
voleo recorder during those 32 geconds, indlecated that their attempts to
feather the propeller were unsuwccessful,

The aircraft struck the house near ground level and came to rest,
with the passenger section alumost completely bucried under the collapsed
wreckage of the house. Theve was wo fire or explogion. Rascuc opera-
tlous began about 10 winutes after jmpact and were comwpletad about 3
hours later,

The Albany County Airport weather conditions, as givan to the crew
of Flight 405 at 2040109, were: celling indefinite, 1,200 feet obscurad
with 2 wiles visibility in Light snow} surface winds were 360° at 9
knots.  Another Mohs vk crew conducting an ILS approach behind Flight
405 stated that the weather conditions were as good as or better than
tiwea reported at the airport,

t
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Ekaminatior. of the airframe, control systems, engines, eunglne
accesgories, and propellers disclesed no evidence of structursal f£all-
ure, milfunction, or abnormality, except a worn cam follower roller in
the left propeller pitch control unit, Both pitch contrel units and
faatheving puwp units were tested and found to be capable of normal

operation.

The National Transportation Safety Board determines that the prob-
able cause of this accldent was the inabllity of the crew o feather
the left propeller, in combination with the descent of the aireraft
below the prescribed minimum alcitudes for the appreoach. The Board is
unable ro determine why the left propeller could not be festhored.
Contributing causal factors for the nonuatandard approach were the cap-
tain's preoccupation with a cruise pitch lock malfunction, the firast
officar'y failure to adhere to comwpany altitude awareness procedures,
snd the captain'e failure to delaegate any meaningful responsibilities
to the copllot which resulted in a lack of effective tavk sharing dure
ing tha ewergency. Also, the Board was unable to deterwnine why the
propeller pitch lock malfunctioned during the descent,
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As » result of this accident, the Safety Board recommended changea
in the FH-227 alr carrisr operations manuals and ground training that
daal with cruige pitch lock malfunction, The Board also wade recon-
mendations to the FAA with regard to the installatioa and nse of shoulder
harnesses In air carrier operations.

s R

After reviewing the evidence In this case, the Board further recom=
mends that: (1) The FAA take the required action to have the arming
of the amurgaency cabin lights included in checklists used before each
talleoff and landing; and (2) 'The I'AA bring this accident to the atten-
tion of appropriate FAA and alr carrier personnel with the iuntent of
enauring thet aircrews wre trained in task sharing during abnormal and

emergency £light condiuvions,
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1. AINVESTICATION

1.1 Histery of ths Flight

The cyew of Mohawk Adrlines, Inc., Flight 405 MOAGS), reported
for duty at LaCuaxcdia Alrpoxrt, New York, at 1545 1/ on Marvh 3, 1972,
The captain and stewardoss had bean off duty for 17:03 hours prior to
reporting fov this flight. The first officer had not been oun duty
during the preceding 24~houv period,

The flighterew was scheduled to fly two round trips betwaen
LaGuardia and Albany, New 7ork. Tha £irst round trip wae cowpletad

i B e

1/7AIT times used herein are eastern standard, basad on the 2é~hour
clock,
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in N7818M, a Fairchild i{iller, FHU-227B, two-eunglne turboprop, with no
reacorded difficulties. The same aircraft was used on the second teip,

: MO405 departed from LiGuardia on the first leg of the second

{ round trip av. 2005 on March 3, 1972, Forty-five passengurd, includiag
3 one infant, and the three ¢rewmembers were sboard, The flight pro-

- ceeded through the areas coutrolled by LaGuardia Departure Control and

tha New York and Boston Air Route Traffic Control Centars without
reported difficulty.

At 2038:30, the Boston Air Route Traffic Control Center released
control of MO405 to Albany Approsch Control (AAC), At that time,
MO405 was at an assigned altitude of 11,000 feet mean sea leval. 2/

é The AAC controller cleared MO405 to desient to 3,000 feet, and
: at 2039:32, MO405 reported leaving 11,000 feot. In responge to the

colitroller's query as to MO405's airspeed, the first officer replied,
"It'1l be about, ah two ~= twc forty on descent,"

The concroller, at 2040:09, gave weather and landing information
to MJ405 and two other Mohawk flights (MO545 and MO4G3) as follows:

"OK four oh five, four sixty three, and five forty five, all
copy. You're all being vectored for the localizer back course
ILS, Rurway One final approach coursa. The weather 1g indefi=
nite ceiling one thousand two hundred sky obgeured, vislbility
two miles with light snow, the wind is throe six zero degrees
at one zero and the altimater three zero five, the rinway has
one-quarter inch of snow over a thin layer of hard packed suow,
scattered bare spots, {t's been sanded, braking action poor by
DC nine, four oh five acknowledge."

MD405 acknowledged thls information at 2040143,

At 2041:13, the controller veporied MO40S's radar pogition as 10
‘ miles south of Greenbush 3/ and cleaved the flight for a back course
. Instrument Landing System (ILS) localizer approach to Runway 1 at
Albany County Afrport. This elaarance was acknowledged by M0405. The f 5
controller then informed the £light tbat he would nall the 7-miia aad * .

4-wlle radar fixes, Crew comments cecorded by the cockpit volce rew 7 1
corder indicated that at 2042:09.5, the captain of MO405 said, "going ' 4
down to twenty-six, huh?" The first officer vesponded, "ALl xight - §
(pavae) well, twenty one hundred ' ot at seven ml~~~ah, saven mhiles, %

)

2] AITqTtitudes and elavations are wean sea laval wiiess eiheroise
stated,

3/  Greenbush in a uavigation fix about 11 miles south of tha Albany ;
County Adirport; it fs defined as the intersection of tha Albany ' :
VOR 194¢ yadial and Canbridge VOR 232¢ radial,
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fourtaen hundred feet at four milas." The captain acknowledged, "All
right,"

At 2043:26, the captain commented, "Pitch light, huh?" and the
first officer responded, "Yeah." The captain then said, "Watch the TGT
(turbine gas temperature) on that slide.", and the first officer repiied,
"Yesh, okay.", followad by, "First time I've ever seen that,"

The firet officer, at 2044:13.5, stated, "We're approsching four-
teen hundred feet." He then asked tha approuach controller for MO405's
ringe from the fleld and recalved the response, 'Four zero fivae, you're
eleven mf lag."

At 2045132, tha flrst officer informed Mohawk Operations in Albany
of the problem with the left engine., At 2046:01, the approach control-
ler {informed MO405 that it wes &pproaching the 7-mlle radar fix. The
altitude derived from the £light data recorder was approximately 1,000
feet at that time. At 2046:16, the approach controller requasted
MO405's airspeed and was told that the alrspeed was 130 knots. The
recorded airspeed at that time agreed with this value,

At 2046:38, the captain said vo the flrst officer, "Better shut it
down.!' Approximately 40 seconds later, the first sounds of & deceler~
ating englve wure recorded. At 2047422, the first officer fuformed the
controiler of the problem with the left angine and that the flight
would continue inbound, At 2047:29,5, the stewardess bagan her landing
announcement on the passenger address systemy it was completed in 13,2
saconds,

At 2047:38, the captain said, "(Didn't or see if vou can) 4/ get
it to feather!™ At 2047:51, he said, "Teil 'em we're gouna land short,
we're in trouble."

At 20473505, the firat officor informed AAC that M)405 was in
trouble and would land short. At 2048:0%, the approach controller in-
formed MOAOS that they were at the 4enile radar fix. No response was
received,

At 2048:07, all recording by the cockpit veice racordor ceased.
(For details of the cockpit voica recorder tvanseript, see Attachment
2.)

The approach controller stated that the radarucope targot display
of MO405 disappeared at a position 3.5 miles south of the airport.

Eight ground witnesses located at verifous points along the flight-
path of MOAOS reported that the aireraft was low, or lower thaw normal,

4/ The Tutarpretation of these words 18 incom iusive.
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and that the landing gear was retracted. 'These witnesses were located
at various distances frum the accidert site, ranging from 400 to 12,600
feet,

The engine sounds ware rejortad to be loud and were described by
one witness ag having a surging or pulsating chavacteristic, A witness
1,500 feet from the {mpact area roported that only one engine was run-
ning. He also reported a strong odor of kerosene butr did not see any
fluld coming from the aircraft or fuel deposits on oblects ou the
ground,

The witnesses who were closest to the accident reported that the
sngine scunds ceased or reduced to a "hum'" just prior to impact. They
also reported that the alrcraft began a turn to the left before it
struck the ground, The ailveraft was observed to strike the ground,
left wing down and slightly noseup.

Papsengers stated that the main landing gear was extended 53/ before

the aircraft entered the clouds and that the lauding gear was retracted
before the crash. Thely estimates of the tiwme between landing gear re-
traction and impact with the ground varied from 3 to 5 minutes. The
stewardesas saw the lardlog gear extend and then retract almost Lnume-
diately., She stated that this occurred before she made the landing an-
nouncemant to the passengers at 2047:29.05, approximatrely 37 seconds
hefore impact. 3She also stated that the seatbelt and no smoking signs
ware illuminated,

Tha aircraft struck a two-gtory frame residence located about 3.5
miles south of the alrport at an elevation of 245 feet. 'The latitude
is 42°0'27" N,, and the longltude 73048'02" W.

The accldent occcurred at nlght under an overcast siky, with light
snow $alling.

1,2 induries to Persons

Injuries Crew Pagpengars Other
Fatal 2 14 1
Nonfatal 1 3l 4
None 0 0

0f the surviving passengors, 17 had splnal injuries, nine had leg
or ankle fracturaes, eight had fractuvred ribn, and seven suffered facial
fracturas,

5/ The maln landing gear 1s extended for ugse as & dyap vrake to ine
croaae the rate of descent without increasing the alrspeed.
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The atewavdess suffered a spinal fracture and head injuries, The
first officar sustained a fatal skull fLracture but no other injuries,
Tha captain sustained a skull fracture, as wall as fractures of both
legs and wrists, a apinal compression, and aseveral fractured ribs, ‘The
autopsy of the captain disclosed evidence of ingestion of an amphata-
mine, Based on medical evaluation of this evidence, 1t was judged to
have been indlicative of a therapeutic dose and would have had no effect
on his ability to perform his duties.

Five persons were in the house when the accident occutred. One
occupant raceived fatal injuries from the impact. The other four occu~
pants of the house suffered nonfatal Injuries and were taken to the
hogpital with the survivors from the alreraft.

1.3 Damage to Alrcraft

The ailrcraft was dastroyed.

1.4 Othaer Danage

Tha house into which N7818M crashed was dustroyed. An automobiie
and an adjacent house were slightly damaged,

1.5 Craw Information

Both pilots werae certificated for the flight., All crewmembera had
raceived the training raequired by the company training programs, which
had been approved by tha Federal Aviation Adninistration (FAA). (See
Appendix B for detajiled information,)

1.6 Adreraft Information

The alrceraft was a Falrehild Willer FU-227B3, N7818M, 1t was owned
and operated by Mohawk Airlines, Inc. The date of alrcraft manufacture
was April 25, 1967, and the serial number was 541,

N7818M was powered by two RollseRoyce Dart Model 5327 turbnjat
engines equipped with Dowiy Rotol R~257/4-30-4/60 propellers. Both
powerplants were instslled in N7818M on January 19, 1972, to prepare
the aircraft for return to service,

N7818M had been out of service from June 18, 1971, to January 20,
1972, It was equipped and maintained in accordance wirh existing regu-
lations, and applicable Airworthiness Directives had been accomplisued,

The weight and center of gravity were within established limits at
the time of tha accident.
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The aircrafi departed from the terminal in New York with 6,500
pounds of Jet A fuel aboard and the fuel weight was approximately
4,600 pounds at impact. (fee Appendix C for Jetails,)

1.7 Meteorological Information

The aviation terminal foraecast isasved by the National Weather
Servica Foreczast Qffice at Albauv, New vork, at 1740 on March 3, 1972,
and valid from 1800 March 3 to 1800 March 4, 1972, was, in part, as
follows;

Albany - 1800-230C - Ceiling 2,500 feet overcase, visibility 3
miles, light snow, wind 350° at 15 kunots, occasional
ceiling 1,000 feet overcasi, visibility 1% miles,
light snow.

On March 3, 1972, the surface weather ohsewvvations for Albany
County Alrport at the times indicated were in part:

Albany - 1955 - Record special, celling indefinite 1,200

faet obscured, wvisibility 2 miles, lighs suow, tenpera-
ture 14° F., dew point 10° F., wind 3600 at 9 knots,
altimater setting 30.05 inches.

Albany - 2055 - Gelling indefinite 1,000 feet obscured,
vigibility 2 miles, light snov, temparature 13° F,, dew
point 9% I, wind 010% at 12 knots, altiweter setting
30.07 inches.

The crews of M)545 and MO463, which werae beiung vectored to land
behind MDAOS, confirmed that the weather conditions at the Albany
County Airport were essentlally as reported. 'They also reported that
Hght rurbulence, but no leoing, wag encountered on their descents and
approaches to tha aivport,

The captain of MO463 stated that he was clear of all clouds at

7,000 feet en route from Telip, New York, and tha tops of the clouds in
the Alhany area were approximately 2,600 feet. He acquired ground con-
tact belew the clouds about 7 miles asouth of the alrport at 2,100 feet

and estimsted that the forward visibllity was 2 to 3 miles at that
point, He had Runway 1 at Albany in sight, from 1,400 feet, at the
4emlle radar flx.

1.8 Aids to Navigntion

The Albany County Alrport 1ls equipped with VOR and LS approach
facilitiea, The inbound course on the back course 7i5 locealizer ap-
proact to Rumway 1 is 0112 wagratic. There are ao merker beacons or
conprass locators on the back course approach, and Albany Approach

B ]
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Control radar is required to establish ranges for descent altitude re-
gtrictions, The minimum altitude from Greenbush to the 7-mila radar
final approach fix (FAF) is 2,100 feet. The minimum alcltude from the
TAT to the 4-wile radar fix is 1,400 feet. Deacent to the wmininrm
dascent altitude of 680 feet 18 authorized after passing the 4-mile
radar fix, Tha minimum visibility required for this approach in the
FH=227%, i8 three-quartera of a wmile.

On March 3, 1972, there were no outstanding Notices to Airmen or
pilot reports concerning the status of the aids to navigzation at Alhany.
The TLS and Albany Approach Control radar were ground checked by the
FAA on Mazch 3, 1972, and were €£light checked on March 4, 1972. Both
facilities ware operating within prescribed tulerances,

1.9 Communriications

There were no alr-~to-~ground radfo comounication difficulties
assoclated with this accident,

1.10 Aerodrome and Ground Facilities

The Albany County Alrport 1s located approximately 6 miles north
northwest of the downtown area of the city of Albany. The alrport ele~
vation ir 288 feet.

Two intersecting runways are available «- Runways 1~19 and 10-28,
The forwer is 6,000 feet long by 150 feet wide and latter is 4,500 feet
long by 150 feel vide,

The Rumway 1 back course ILS localizer extends southward over the
wastarn and northwestern sectlions of the city of albany. The crash
slte of N7818M waa near the Runway 1 centerline, extended, in a resi-
dential section of the city.

Runway 1 18 equipped with high~intensity runway iights, which
were sat at stap 4 (80 percen. of maximum intensity) at the time of the
accident, Rwway 1 18 not equipped with apprcach lightes,

The airport firafightliong and crash rescue services are provided
from four stations of the Albany County Volunteer Fire Department
(ACVFD) ., These stations are located in the communlties surrounding the
alrport,

A full~time ailrport fire chief 1s empioyed by the aiyport nanager,
and four pleces of firefighting nqguipment are locataed at the ailrport,
This equipment is manned by the ACVFD personnel.

Five ambulances and rive rescue vehicles manned by ACVFD perscnnel
also iraspond to emergency alarms, The equipment 18 located at the
various ACVFD stations,
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Direct telephone cowmun’cations ave provided from the Albavy con-
trol towar to the Colonic ACVFD etation, which serves ac the primary
cantral digpatch for the other stations involved. 1Iu thie case, a
Code 11 u/ alarwm was received at the Colonie statfon at 2050, Person=
nel from the four stations responded, and the airport equipme:? was in
place at the airport in a stort time., This equlpment was held a: the
alyport. Whem the Colonie dispatcher received notification of the
location of tha crash site, he diverted che ambulanca and rescua aquip=-

ment that were en route to the airport. This equipment arrived at the
erash gite at approximately 2120,

1.11 ¥1light Recorders

N7818M was aquipped with a Flight Data Recorder (FDR) and a Cock-
plic Voice Recorder (CVR),

The FUR was & Sundstrand Corporation, United Control Data Division

Model F-542, Berial No. 1529. Although the recording foll magazine wae
slightly damaged, the foil itself wae in good condition,

The FDR readouts are wncluded as Attachment 1 to thisz report,
Graph No. 1 is the readout of the last 5 winutes of recorder operation
and Graph No. 2 is tha readout of the preceding 5 minute period.
Accuracy checks weve made of the FDR altitude trace by comparing
known departure point altitudes with the previously recorded altitudaes,
These checks showed that the recorder altitude trace was 179 feet low
at LaGuardia and 193 faet low at Albany, the last two departure points,
Correlation of the FDR and CVR data resulted in a FDR altitude
trace reading of about 1,300 feat at the tima the first officer said,
"We'ra approaching fourteen hundred feet."
The racording reccuracy tolerances for the FDR areg
Alxrspeed £ 10 knots
Pressure Altitude £ 100 feet at sea level to
£ 700 feet at 50,000 foat
Magnetic Heading ¢4 2¢

Vertical Acceleration £02¢g

Tme £ 1% minute in 8 hours

ﬁ/’ Emergency in which an aireraft appFBEbﬁlng the airport is in nmajor

difticulty.
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The Cockplt Volce Recorder (CVR) wes Collins Padic Co, Model
642-C-1, Serial No. 29. There was no evidance of uny damage v the
racorder. A transcript was made of the last 8:51 minuies of Lhe racords
1rg., The voices were identified by persons familisr with the volces
of the captain and firat officer. (See Attachwent 2 for the CVR tran-

geript,)

An appuoximate flight profile of the final 6 wminutes of flight
was constructed sfrom FDR and meteorological information. Pertinent CVR
conmants were corvelated with the FDR plots, based on the assumption
that FDR end CVR operations were terminatad simultanaocusly at impact,
(See Attachment 3 for the approximate flight profile.)

1.12 Aircraft Wreckage

The alrcraft penetrated the front of a two-story frame house
located at 50 Edgewood Avenue, Albany, New York. It came to rest with
the forward fuselage section from Fusealage Station (I'S) 229 protruding
from the rear of the house and the aft fuselage section, from §8 475
aft, extending from the front of the house, The center section was
buried under the wrockage of the house, (See Atts:shment & for wreckage
distribution datails.)

Examination of the wreckage revealed no evidence of the separation
of eircraft cowmponents, control surfaces, or structural mewbers prior to
contact with the ground .nd house.

All powerplant compounents ware buried under the wreckage of the
house, Both propellers had separated from thelr engines, but all the
blades remained attached to their huba.

Both engines were takan to an overhaul facility for disassenbly
and examination. No evidence of preexiscing discrepancies was found in
the engines or the installed accessories. 'There was no evidence of dis~
tress or & lack of lubrication, and ail bearings rotated freely.

The left engine reduction gear coupling quill shaft and rear bearw=
ing housiug flange were intact. Uncharred leaves and wooit chips were
found in the conbustion and turbine areas. The loww and high«pressure
rotating guide vanes, impeller vanes, and turbine blades bore no evie
dence of foreign object damage, distortion, o overheating, The engine
control rods and levers were complete; however, they were extensively
damaged,

The right engine reduction gear coupling quill shaft was shearad,
and the bearing housing flange was fractured. 3lackish, oil-goaked
dabris was present throughout the compressor section and forward area
of the combustion chambers, Substantial smounts of black, dry debris
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were packed betwsen the outer air casings and the flave tube rear
outer bore ring. Ashlike deposits were found on sll stages of the tux-
bina., PForeign object damage was evident on the Low-presgure rotating
guida vanes and the turbines, The eéngine control rods ard lavers wers
intact and undamagad.

Both fual trimser actuatora ware found in the fully extended posie
ticn, which corvesponded to & zerv fuel trim condition., The electrical~
ly operated fuel tank shutoff valves and the cable~operated ewmergency
fual shutoff valven for both angines were in the open pesition. Both
watey/methanol tank shutoff valves were closed. The left tank conlained
approximataly 18 gallons of water/methancl; the right tank contained
approximately 33 gallons,

The two cabin pressurization system epill vilves 7/ were examined
and functionally tested. The laft spill valve was found in a partislly
open position. When tested, the valve moved to the open position in 3
seconds, The valve moved from the open position to the alosed position
in 26 seconds. The reverse cycle took 22 seconds, The prescribed
operating tolerances were 19 to 26 seconds,

The right spill valve was found in the open position. When
tusted, the valve moved from the open position to the ¢losad position
in 71 seconds, The raeverse cycle also took 71 asconds,

The spill valve throttle switch bypass switch ou the llot's
cabin pressurization control panel was found in the normal position
with the coverguard down. The master cabin pressurization switch was
also in the normal positic -,

The electrical wiring of the propeller control circuits was
chackad for continuity and grounding. One wire of the cruine pitch
lock eivceultrv was grounded and another wire was open circuited. Thase
alactrical faults ware found in a damaged area of the center wing sec-
tion. After being repaired, the circuits were complete, and norwmal
resistaunce readings were obtained., Thare was no evidence that the
grounded circuit or the open circuit existed bafore the accldaunt,

7/ Cabin pressurization is provided by two blowers, one mounted on

. aich angine and driven through the ralated accessory gear box,
Electrically oparated apill valves arw provided downstresm of

@ach blower to permit dumping of the blower output, which reducea
each engine load by approximately 32 horsepowar. The blower output
is dumped automatically when: (1) the aircraft 18 on the ground,
(2) the related engine power levar is advarced beyond the 14,700
v.p.m, position (imless the spill valve throttle switch bypaes
switch 1s placed to "Bypass'"), (3) the related propeller is
faatheaered, or (4) the master cabin pressurization switch 1s placed
in the "Dunp' position,
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The electrical circuits for all other components of the propeller
aelectrical systems were found to be continuous end ungroundad., Funce
tional tests were made of the cruiese pitch lock withdrewal ralay (Part
Ho., R150CC3PIC), the left propeller featharing relay (Cutler~Hammer Part
No, 60421166, ani both propeller. feathering units. A1l functioned
within thelr prescribed tolerances.

ALl of the flisht controls wera recovered in the main wreckage
area, There was no evidence of distress or malfunetion, Continuity of
the control cables was established, although some of them were fractured
in areas of structural damage.

The wing flap jackscrews were measured and found to be in & posi=
tion corresponding to flaps up. Continuicy was establishad for thae
wing flap electrical cirecults and whan the assoclated elactrical COTu=
ponents were tested, they functioned within the prescribed tolerances.

The rudder trim was found with the trailing edge 7° left of ths
rudder chord line. The right aileron tyrim actuator was in a position
correaponding to approximately 1,5°, left wing down. The elevator tab
was found 34.5° below the neutral position,

The captain’s alrimeter was set av 30.02, snd the first offlcer's
altimeter was set batween 30.03 and 30.04. The crulge pitch stop
switches were in the normal poaitiow. Buth high~pressure fuel valve
lavers were in the emargency out porition, The engine symchronization
switeh, both ignition switches, the cabin emergancy light switch, and
both water/methanol switches were in off position. The no smoking and
seatbelt sign switchus wera on, The left engine ewmergency fuel shute
off handle was axtended 1 inch, & | the right handle was stow-~1. The
l-inch cxtension of the left shu :f handla could not be relataed to a
normal poaition of the handle,

The cabin emergency light switeh on the stewerdess panel was
gusrded and safetied in the Auto position.

The nonfiguration of the passenger compartment of N7818M is
deplcted in Attachment No. 5.

The aircraft fuseloge was tilted about 20° to the left of the upe
right position. The bottom of the fuselage was demollished, and the
passenger compartment floor was fractured longlitudinally. The floor
Structure, to which the seat units werae attached, was deformed upward
on each side of the longitudinal fracture. The top of the fuselage was
compressed downward, and many of the fuselage side panele had saparated.
The cockpit was defoimed longitudinally to the extent that the instyu-
ment panels were displaced raearward to the tromt edges of the pilot
aaaty, '
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The main entry door was jammed. The aft cargo door was operabla
and nild frealy on its tracks. Ths forwaid cargo door, &8 well as aomn
of the surrounding fuselage structure, had been torn sway from the rast
of the fuselage.

The captain's saat was attached to its floor track, Tha seatpan
had collapsed downward, and the seat support structure was deformed but
essentlally intact. 'The Jeat back was complete and both seatbalt halves
were attached to their respactive anchor polats,

TR o e o ot b g, g1, e

The first officer's seat was attached to its floor track. The
support structure was deiormed to the laft against the center control
pedestal and the left armrest was resting against both high~praessure
fuel valve lavers, The seatpan was deformed upwards against the instir-
ment panel and control yoke, and the eeatback was distrrted, Both
seatbelt halves were intact and attached to their anchor points,

B U

the stewardess' seat support brace had collapsed and the seatpan
had folded dovmward, The right shoulder support had failed outward and
was Jammed betwemn the lavatory wall and the entry door cparatirg
mechaniem. The seatbelt was {ntact.

All but one of the pussenger seats were removed from the aire
eraft by rescue personnel prior to the arrival of the investigative
team. Examinatlon of the seats showed that varylng degrees of failure
had occurred. 1In all cases, the front legy exhlbited eithar comprass=
sive collapse or complete failure at a point juat below tha leg=-to-
chassils attachments, whereas bending and tension failures showed in
the rear lag supports. The force components were in a left und downe
ward direction, Additional failures had occurred by fracture of the
lip of the front leg~to-track studs in at least five cases and by tha
pulling out of the front leg of the entive stud and it8 shank in at
least four cases., No failures of the vear leg double stud arrangements
were found. In two instances, a section of the floor track remained
attached to rear studs.

The framee of ell but three seats were intact, The saatbacks
wera deformed in varying degrees, and fou. of them ware atachad from
the frame. Several armrests had brokew off, snd others wera bent to
the left.

The floor track extrusions in the airplane showad failures in
numerous places from excassive sdde and forward loading.
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All seatbelts were found intact and properly attached. In two
cajes, the seatbelts had been cut by a knife to facilitate removal of
the occupant,
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1.12 PFire

There was no fire before or after impact, Most of the fuael re=-
mained in the right wing tarks and there was no ignition source in the
avea where fuel was apilled. 'The free sir temperature was 13° ¥.,
which would inhibit the vaporisation of the spilled fuel and the crea=-
tion of a2 combustible mixture. The flash point of this fuel was bew
tween 95° and 145° ¥,

1.14 Survival Aspects

Albany City Fire Department vehicles arrived at the accident
scana 7 or 8 rinutes after the crash occurred, and the Albany County
Voluntear Fire Department arrived at approximately 2120, 32 minutes
after the crash occurred. Rescue activities were started inmmediately
and wete conpleted in about 3 hours.

Most of the 44 psassengers had been thrown into the forward cargo
compartment area, Those passengers who remeined sonscious reported
that there was total darkness in the cabin. The cabin omergency lights
did not come on, and, as previously stated, the switch in the cockpit
wag in the off position, Those passengers were trapped when their
legs were pinned undecneath thefr seats or when other passaengers plled
up o top of them. Serinus fractures also contributed to their Znmo-
bility. Only one passenger was able to escape from the airplane hefore
the fire department arrived. All the others were removed, still
strapped to their seats, by rescue personnal -» most of them chrough
the forward cargo door opening. Three passengers were removed from the
center wing area and six were recoverad from the aft scction of the
cabin,

The pilots and the stewardess were found at thelr 2asigned crew
stations.

The stewardess was under a pile of baggage, webbing, and buaggage
racks from the aft baypgage storage area, The pilots were removed from
their seats through the right cockpit window, It was necegsary to use
a pry bar tc wove the pilot's {nstrument panel befere the captain could
be removad.

0f the 14 passenger fatalitius, five died of head injuries, six
of spinal injuries, two of internal injuries, and one due to shock.
Most of these passengars had been seated in the first four rows.

The pagsenger seats were Aerotherm hudel 691-2 seats and wera
marked as conforming to Technical Standard Order C«39. This seat model
had been staticelly tmated to withetand loads of 9.0 G's forward, 7.8
G's downward, 4.5 G's upward, and 3,0 G's sideward. Thaese loads ware
in excess of the minimum Technical Standard Order requirements.
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The pllot seats were manufactured by Alroraft Mechanics, Inc.,
ard marked as conforming with Technical Standard Order C-3%. Shoulder
harnesses were not inatalled on the pilot ageats, and no Fedaral requires
went exisced for tbelr installation., Wnen shoulder harnesses ware inie
tially required in air carvier aircraft, the requlrement applied oaly to
those aircraft certificated after January 1, 1953, The Fli-227B was
certiflcated under rules issued before January 1, 1938,

The stawardess' seat was deeigned and {nstalled by Che alrcraft
manufacturer, The seat was mounted on the lavatory wall, racing aft
toward a baggage storage arer, Tha design load factors wera: 9.0 G's
forward, 6.5 G's downward, 2,0 G's upward and 1.5 G's sideward.

A calculation of the mean G forces generated in this accident
indicated that the folluwlng ranges of G loads moest likely acted on the
seaupante Jdrving this crash,

Longltudinal 15 to 25 G's

I L At B AT % o i, b b sl A, ik e 13 et ot o AU e g UG T Sy i o T it o RS

Lateral 5 to 10 G's
Vartical 5 to 15 G's

The Safaty Board «lso calculated that, ascuming a 5° noseup attituda,
the crash force angle 2/ we approximetaly 109 upward relative to the
longd tudinai axis vt the alceraft,

1.15 Tezie and Research

The nropellers were functionally tested and digassenbled. Internal
impact markd on both propellers were congistent with propelier blade
anglas of cpproximately 169, This is the blade angle corresponding to
a prepeller on the f£flight fine pitch stop.
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The propeller hubs, plteh locka, and the propellor operatiug
pistons were functionally tested repeatedly and found operable, within
the prescribed tolerance and without malfunction. Both propaller con-
trol waite were tested rapeatedly and found to perform within tolerance
and without malfuoction, 7The propeller feathering system components
wera alsao testod and found operable within tolerance and without wmal-
function,
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Following theme tasts, tha left propeller control unit was dig=-
agsembled, The cam plate follower roller was found worn inte a near-
hexagon shape, and the cawm plate track was fretted,

8/ Crach Force Angle » resultant G vector angle with Lhe horigzontsl.
plue positive aircraft pitch angle.
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The unit was further tested to deternine what ei'fect the worn
rtellexr might have had on the functionm of the propeiler control unit.
The tests ware performed, using a new roller and a 0,03 vndersized
roller to gimulate the maximum woar on the original roller,

In all tests excspt one, the propellar control unlt operated
within the prescribed tolerances, and no malfunctiorns occuried, In
ona test, wlth the cruise pitech lock withdvawal solenoild deactivated,
and with the propaller contyol unit feathuring lever belag moved wvery
slowly throngh the emergency-out/open pressure=transition point, ofl~
pressure fluctuations could be induced. However, these fluctuations did
not: affect the lock withdrawal or feathering capabilities of the unit.
The cruigse piteh lock withdrawal solenotd from N7818M wae tested and
found to be functional. The very slow movement of the festhering
lever would not he expected to cccur in normal operation.

The right propeller control unit was tested with similar rvesults.

The left propeller control urdt was then installed on enother
FHe227B and flight tested, A serlies of five flights was flown to
determine the effusts of a worn can follower roller on propeller control
unlt operation and to test the operation of the feathering unit from
N7818M, One of the £lighte was made ueing a propeller control uni

that had baen withdrawn from sorvice by the carrier because ¢f reaported
erulse plteh lock withdrawal problems. Both standard size and 0,03
undersizad can foll wer rollers were used in these tests. On the last
two tast flights, tue propeller centrol wnlt with an undersized roller
installed, the feather unit, crulee pitch lock relay, and the feathering~
unit thermal overload sensing centrol from N78L8M were Lnstallad on the
test aircraft,

When the high-pressure fuel valve lever was operated in a normal
wmanner, the zrulse pitch locks withdrew normally, TLock withdraval
"hangups" cculd be induced mementarily by slow manipulation of she
lever when the lever wag about three-quarters of an inch Ffrom the
amergency out position. Following these "hangups" whan the high-press
sure fual valve lever waa properly positioned, the crulse plteh locks
withdrew normally on all tasts,

Engine shutdowns were made with the propeller bladas cunstrained
at a 28° angle, with the propeller congtanteapeading, and with ard
without faathering. No feathering difficulties were encountered with
the propeller control unit elther operating alone or assiated by the
feathering pump.

The tedt flight engine shutdowne were recorded on the CVR,
Spectrographa wers wide of thaese recordings and compared with the
spectography of the engine deceleration recorded on the asaident tapo.
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Graphe were constructed on these comparisone, showlng engine spasd as
a4 function of time and propeller blade angle, Only two of the Lest
engine shutdown graphs ware comparable to the graph of the englue deo-
calaration recorded on the ancident tapa, A cowposite graph of these
thraee angine decelerations appears herein as Attachment 6.

An eneérgy analysis was prepared to deternine the alrcrafi/power-
plant configurations during the landlng approcch, The performance
capabllity of the alreraft was also corsidered, and calculations were
prepared for several airvcraft/powerplant configurations. (See Attache
ment 7.)

The last 10 minutes of the flight were analyzed, using massurements
of the airplane's total energy gradient., 9/ The lstter was obtained,
first by estimating rate of climb and flighipath accelevation from the
fitlght data recorder, and later through use of the FDR end a somewhat
more sophisticated computer routine. Becausas of analyticu] congtraints,
swall changes, such as extansion of lending flaps to 16.5° or rheir
ratraction firom that position, could rot be detectad,

This work indicated that very lurge negative values of the gradient
existaa during the lattex portion of the descant from 11,000 faet to
1,750 feet, After the aircraft reachad 1,750 fest, the rate of descaent
was roduced substantially, The total gradienmi increased in a positive
direction and stabilized at a relatlively low ncgative value. It was
caleulated that the thrust-minus-drag valuas at this polnt were con=
sigtent with two aircraft/powerplant configurations. One configuration
could have beer a normal two-~engine operation with the landing gear and
flaps retracted, The second configuratlion could hava k.. u with both
enyglnes at 12,000 r.p.m, and with one propeller constrained to a blade
angle of 28° and with the landing flaps up and the drag gear down, This
total gradient contivued to exist until the sounds of s decelerating
engine were rvecorded by the CVR,

At that time, the gradient moved in a negative dirsction and
stabilized, This value ig consistent with a ecnfiguration of landing
flaps vp, landing gear up, one propel]ev windmdlling on the flight
fine lovk at a blade angle of 16V, and the other engine operating at
15,00C r.p.m, Shortly before ilmpact, the gradient moved in & negative
direction and then in a positive direction,

A study of the sound spectrograms takea from the recording of the
cockpilt ares microphone showed frequencies which could be associated
with certain engine tr.p.m.'s (frequency). The recorder was .ot capable
of recording frequencies above approximately 4,125 Havtz, which were
aquivalent to an englne r,p.m. of approximately 12,100,

TR

9/ Total'gnerg; gradiant {s thrust minus dwﬁg divided by the grosns
waight of the afrcraft and expressad as a posltlve or negative
daciwal value.
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The spactograms showed that from 2040152 until 2047:20, frequen-
cles associated with two engines were recorde at various times, although
there were times whan only one frejuency was recorded. At these latteyx
tlwes, elther the two angines wera syuchronizsed or one engine had been
advanced to an r.p.m. (frequercy) outside the capability of the recorder.
At the time the deceleration associated with the shutdown of one engine
began, nc frequency was detected that could have been associated with
the sacond engine, At time 2048304,7, two frequencies were again iden-
tilied and were recorded until 2048:07, the end of thae racording.

1,16 Other Information

The Dowty Rotol propeller assemblies that waere installed on
N7818M are simlilar to those used on other types of alrcraft, including
the F-27A and later models, the ¥YS«11, the Convair 600, the Grumman
Gulfstream, and the Viscount 810. Cruise pltch lock problems have
bean experienced on these types of aircraft, but most of the problems
have been associatad with the F=27A and FH=227 sircraft,

With regard to the FH-227 slreraft, 17 cruise pitch lock problams
were reported on the FAA Machsaical Reliability Reports, and 13 others
were reported on the FAA Meclunical Interruption Summaries during the
pariod January 1, 1969, to Maych 30, 1972, Corrective actions variad,
but nine of the 30 reports cited cruise pltch lock seals as the cause
off the problems,

T™wo of tha malfunctioning cruise piteh lock essemblies were exame
ined and tested by Dowty Rotol in April and May, 1970. The manufacturer
reported that subsequant to manufacture, one assembly had raceived
machining wlterations to the cruise plitch stop ring chamfers, which
aventually caused an intermiitent mechanical bind between the stop ring
chamfer and svring collet abutment chamfer. The other aggembly, in one
test, exhibiced a high oil leakapge rate from the fine piteh oll line to
drain, The dlscrepancy could not be duplicated in additional tests,
vhich {ndicated that a self-correcting aseal walfunctica had csused rhe
nigh oll leakage ratae,

In October 1970, Dowty Rotol fesued Service Bulletin 61-764 to
corract exceunsive oll leskuge rates in the pitch lock assembl{es, 'This
Service Bulletin recommended that four small holas be drilled through
the pressure face of the seal housing into tha seal-ratantion grooves,
This would ailow high-pressure oil to enter tha grooves and pressurize
the seal to raduce leakaga rates. This modification had been comp Leted
on the plteh lock avsemblies iustallad on N7818M.

No evidence of tha existence of the problems jdentified abovae
ware found during che examination of the componants of this aircvafe,

Mohawk's cperaiional procadures in effect prior to the accident
required a daily autofealhioring check by the flightevew which wae first
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to fly the aircraft that day, prior to Atarting the enginam., Mo

sntries were required tc ha made on the flight record to indicate
that the check had been mede,

Prior to the accident, the Mohawk ODperations Manual provided in
part that unless turbulence was prevalent, en route descents were o be
mada at 250 knota. Fuel trim was to be sot at full decraase and power
sat at 11,500 ¥.p.m., or a minimum of 40 p.a.i. tor jue oll pressure,

uring nonprecision ilustrument approaches, nornmal and eingle
engine, the drag brake was to be used only to expedite the dascent to
the initial approach altitude., At that altitude, the drag brake was
to be retracted and, after passing the final approach fix with the
flaps at 16,52 and the airspeed at 120 knots, the landing gear was to

ba extended, the fuel trim set to landieg datum, and the landing checke
list complated,

After the accident, tlie carriar issued an Operations Pulietin
which, in part, required that the fuel trim be no lower than 50 per=
cant of landing datum during the descent, When the alreraft reached
the initial approach altitude, the fuel trim was to be set at landing
datum. The bulletin also instructed pilots to attempt to use 100
v.8.1, torque, but in no case less than 60 p.8.4. torque, during the
descents and approaches. 1In addition, the “illetin gtated that the

powar levers should not be retarded to the idle stop, except in an
emergency descent,

The carrier's established altitude awiremess precedures reaquired,
In part, that in a descent, the pilot who was not flying was to call
out 1,000 feet above the clearance altitude, av which time the rate of
descent was to be reduced to 500 feet per minute, and, during instrue
ment approaches, the pilot vho was not flying was to c¢all out 1,000
feat above field elevation, 200 feet above minluums and alrspeed, 100

feet above minimwms and alrspead, and winiwum altfitude or runway In
sight and airspeed,

The Mohawk ewcrgency checklist for angine faillure, fire, or flame-
out:, was a challeuge and response checklist., It raquired that the
power be sat at full increave on the operable engine, the gear and
flaps positioned as required, the eagine synchronisation switch turned
off, the appropriate high~prassure fuel valve laver placed in the
foather position, the propeller feathering button depressed, the

enarvgency fuel shutoff handle pulled ard the fire extingulsher used,
1f required,

If the propeller failed to feather novmtlly, the manual providecd

an alternate methed of feathering by attempting to initiate an auto-

feathering sequence by: (1) pulling the emergency fuel shutoff valve
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handle, (2) advancing the power lever, and (3) moving the high-pressure
fuel valve lever to “Open,"

The procedure prescribed for use in the event thet a4 crulse pitch
lock did not withdraw in flight at or below alrspeeds prescribad for
the lanling pattern or holding pattern was;

"Both Hlgh Pressure Fuel Valve lLevers - Emergency Out Note:
This will_hydraulically withdraw /the/ cruisa piteh locks, anabe
1ing /the/ propeller blales to assume a lower blade angle, 1In
some cases of hydraulic or mechanical failure, it ie possible
that the cruise pitch stop may not withdraw on a single propeller
even if emergency out 1s selected, In such an event, momentarily
depressing the appropriate feather button wmay increase oll pres-
sura sufficiently to actuate the lock withdrawal. If the lock
cannot be withdrawn, the affected engine should be shut down and
the propaeller feathsred to avoid the danger of overheating the
engine when the airplane reduces speed for landing."

Cu April 14, 1970, the engine manufacturer proposed that when a
cruise pltch lock failed to withdraw, the affected engine should not
be shut down until after landing. The proposal was based on & deter-
mination made by thae engine and propeller manufacturers that the engine
could continua to produce useful thrust without damage to the engine
while tha propeller was restricted to a 28° blade angle, provided the
tucbine gas temperature was kept within limits, The aircraft minu-
facturer disagread with this proposal, stating that the solution to the
problei was to correct the ceuse of the failure of the cruise pitch
lock to withdraw., On May 15, 1970, the sbove-mentioned proposal was
1ssued by the engine manufacturer as a service bulletin. No action was
takan Ly the FAA, Moh.wk, or Fairchild Hiller to implement the proccdure,

2, ANALYSIS AND CONCLUSIONS

2.1 Analysis

a., Causal Aspezts

The aircraft was cevtificated, equipped, and maintained in
accordance with the existing requiraments and regulations. The gross
welght and center of gravity were within the pragcribed limits at
takeoff and during the approach to Albany.

The flightcrew was properly certificated, trained and qualified
for the intended flight. Both pilots had adequate rest time before re-
porting for duty. There was no indication of any wadical, paychologlenl,
or physiological problem or condition which might have contributed to
the dilsebility or incapacitation of either pillot.
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There was no evidenca of in-flight fire, styvuctural fallure, : '_}

or flight control malfunction or fallure; nor was there any evidence ; jf
| that icing, of tha ailvcraft engines or fuel asystem, was a tactor in the 5 e
é accident, : e

In view of the foregoing, ano tha Information extracted from j K
: P the CVR, the areas of primary causal concern were those assoclated L
- | with the operational aspects of the approach, including the control 1
and performance of the powerplants. tMore specifically, the investiga«
. = tion focused on three major areae; (1) the ceuse of the apparent

S . cruise pitch lock malfunction and the macner in which the crew dealt
: with that problemi (2) the explanation fu- the apparent inability of
the crew to feather the left propellerj and (3) the reason the air-
¢ craft wae £flown baelow the varicus prascribed winimum altitudes through-
- out the approach after encountvering the pitch lock problem,

<
*
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Before tha flights in N7818M on March 3, 1972, there were no
recorded discrepancies on elther powerplant which would indicate that :
R ! they were incapable of normal operation. If it is assumed that the b -
T ‘ automatic feathering circuits were checked by the flighterew invelved g
B § In this accident, in accordance with Mohawk procedures, then zall asso- g
Bt % ciated components functioned satisfactorily at that time, since there .
B ; 18 no indication te the contrary. E
A g :j

ot : Examination of the engines disciosed that the left engine was
' ; not operating at impact and that the left propeller was rotating at a
: very low r.p.m, The right engine was operating at a low power setting
; and rotating at less than L1,000 r.p.m., which ie most likely attri-
butable to a power retardation several geconds before impant,

g The vight propeller-blade angle was determined to have teen
! about 16% ot impact, which conforms to the expected angle with an g
; engine r,p.m. of less than 11,000 and with thae flight fine pitch lock A
. P exteanded, Tha left propeller-blade angle also was determined Lo have S
| g been at 16° at impact, thus indicating that at some point before the ; e
f : crash, the blade angle passed through the 28° position whare it ap- ; -
J . parently was hung up for gome pericd during the approach, !
,*
|
%

; Extensive laboracory tests were mada of powerplant components
] : related to propeller operatfon, Both propeller control units were
\Q; : axamined and functionally tested, and both were found capable of normal
4 : operation, The worn cam follower roller in th: left propeller control 3
h . unit did not affect normal functioning of the propeller control unit. ; 9 )
L f The only malfunction that could be induced occurred when the propeller t -

; ' control unit faeathering lever was moved slowly from the run-auto posi-
tion into the lockout position while the cruise pitch lock withdrawal
Bolencids were inoperative, which produced {ntermittent presaure
fluctuations in the coarse, fine, and inlet oil lines, accompanied by a L
flickaring cruise pitch lock light. % . |
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The laft propeller control unit was extensively flight~tested
and it performed repeatedly the selected functiong, including the emer
gancy-out and feather functions, without fail, delay, or malfunction,
The left propaller control unitc rigging was extensively damaged. How~
ever, ail control rode and control rod ends were accounted for, and
there was no evidence of a gross misrigging of these controls.

The featharing units from both propellers were axamined and
functionally tested. Both operated normally. The left feathering unit
was flight.tested, with uo indications of abnormal performancu.

The extensive examination and taesting of components associated
with propeller operation, as summarized sbove, indicate that all wera
capable of normal operation, Consequently, the investigative focus
turned toward ths operational aspects of the approach to Alban:', par=
ticularly as reflected by the two recorders,

Shortly after the alrcraft commenced the descent from 11,000
feet, a comment, inconclusively interpreted as "Your lights blinkin,"
was recorded on the CVR, It is uniikely, howaver, thar this comment
was related to the cruise pitch iights, since the propellor blade
angiles st the airspeed and engine r.p.m., then existing would have been
at about 35°, or at least 5° above the position where the cruise pitch
lights would illuminatae.

The flight was cleared for a back course ILS localizer approach,
for which the leveloff altitude was 2,100 feet. At 2042:10, the first
officer briefad the captain on the altitude restrictions associated with
the approach: 2,100 feat to the 7=-mile fix and then 1,400 feet to the
4emlle £ix., 10/ The captain acknosledged this information,

The laveloff began at apyroximately 2043109, se raeflected by
the insreasing r.p.m, detectad from a sound-spectrogréphic evamination
of the CVR, The aircraft was actually levelled off 12 seconds later at
1,730 feet, At 2043321, or simultaneous with level off, a popping
sound was recorded on the CVR which was similar to the induced elece
tricul signal associated with the operation (starting and etopping) of
the feathering pump wotox. Li/ These sounds, some 39 in number, continued
at irregular intervals until about 2047318,

BRSSP

There are two possible reasons for the activstion of the feathars
fng pump at this point in the £light., The first would have bean the
sctiarion of the autofeather system bagause of low engine-torque pras-
sure, This system is armed when the power lever is advauced above tha
13,000 r.p.m. position and is activated when the engine=-torque oil

10/ The approach controller had previously advieed the filight that ha
would inform them when they were st the 7-miie and 4-mile fixes.

11/ This sound would not have been audible to the crew,




pressure fa'ls below 50 p.s.i.. 12/ It is possible that these two con-
ditions were sporadically achleved as the aircraft levelled off, thus
producing a oyclical activation of the autofeather system, In support
of this theory, it is noted that tha first of the popplng aounds oce
curred prior to the point in time when the crew apparently recognized
the cruise piteh lock melfunction, which recognition would logically
have preceded any at'empt by the crew to correct the problew by manual
activation of '+ feathering pump, ©On the other hand, the sutofeather
theory is somen wa~ gquestionable, in view of the fact that there would
have been no ra « - for the power laver to be advanced above the
13,000-r.p.m, position at that stage of the approach,

The seccnd, and wmore likely, cauvse of the popping sounds =~
particularly with respect to the sounds recorded after the crew had
racognized the problem == was the pilot's intentional activation of
the feathering puwp motor in an attempt to correct a cruise pitch lock
malfunction, Within several reconds of the first popping sounds, one
of the pilots said, in words subject to interpretation, "What was it?"
The captain then asked, "Pitch light, huh;" to which the first officer
responded, Weah," The ensuing comments by the crew-~e.g., '"Watch tha
TGT (turbine gas temperature) on that side'" «- 4ndlcate that the left
propeller blade had failed to pass through the cruise pitch lock at
the 28° position. Several indications of such a condition would have
heen apparent to the crew: decreasing r,p.m, and rising turbine gas
temperature as ailrspeed decreased and a further rise in turbine gas
temperature apg power was &dded to equalize r.p.m,'s., The manual pro~
cedures designed to correct a failure of the cruise pitch lock to with-
draw include movement of the fuel valve levers to the emergancy=out
poaition and, 1{f that failed to release tha pitch lock, activation of
the feathering pump switch in order to remove the lock by increasing
the oil praessure. It is apparvent that these procedures were followed
by the crew during the period of several winutes following their ini-
tial detection of the cruise pltch leck probiem,

-

P

As noted above, ths axtengive postaccident examinations and
testing did not reveal the source of the cruise pitch lock malfunctiou.
This inability to identify the cause of the problem is consistent with
previous experience in investigating similar incidents where the tause
of many of these types of malfunction could not be determined, Upon
consideration of all the avidencae, the Board is unable to detarmine the
cause of the initial failure of the crulse pitch lock to withdraw.

L it
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As the aircraft continued the gradual descent from 1,750 feet,
the CVR reflacts that the captain'’s primary attention was devoted to
correcting the pitch lock hangup. To that end, and in accordance with
company procedures, he repeatedly activated the feathering pump switch,
a8 reflected by the popping sounds on the Cv' which continued unt{l
.J47:09, At 2043:31, the captain stated, '"Watch the TGT on that side,"

o
o "i _y*g' :?»‘,Wﬁmyw;h“mm‘

12/ Subsequent to the accidmﬂ;, the carriar issued an Opera.‘tions' Bulietin
instructing pilots to use no lees then 60 p.s.i. torque during '
descents and approaches,
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which 18 a rscognition of the fact that with the propeller blade conw
strained at the 28° blade angle, advancement of the left power laver
would increase the fuel flow and, in turn, the turbine gas tewparatura.
At 2043:55, the first officer told the captain that they ware “a little
bit right of course," which the captain acknowledged. At 2044:13.5, the
first officer stated, "We're approaching fourteen hundred feat," and
lmdiately thereaftar called approach control and was informed that
the flight was 11 miles from the field. Ait this point, the aireraft
was levelled off at approximately 1,200 feet, At 2044336, the captain
stated "I don't know whather it can come out but we'll leave it right
there," an apparent indication of his intention to leave tha pover gat
as 1t was and accept whatever thrust the left engine would provida,

At approximately 2044150, the aircrage began to descend again,
although at a much lesser rate than the descent from 1,750 to 1,200
feat, which occurred at a vate of roughly 600 feet per minute. At
2045116, the first officer asked the captain whether he wanted the come
pany notified of the problem, and in acgordance with the captain's ine
structions, tranemitted the information to the company agent in Albany.

At 2046:01, the approach sontroller advised the flight that it
was approaching the 7-mile fix. At that time the aireraft was grad-
ually descending through 1,000 fast at an indicated airspeed, as
reported to the controller, of 130 knots. 13/

At 2046338, the captain stated, "Batter shut it down," an ape
parent expresalon of hie decision to shut down the lef: engine. This
decision no doubt was made to comply with the prescribed procedure for
shutting down an engine, when tho pitch lock cannot be withdrawn, to
avoid the danger of overhesting the engine whan the airplane reducas
speed for landing, Howaver, the ensuing eveniis, including the procedures
followed, and the 8teps takan, and by whom, are difficult to assass
irom the available evidence, which in large part 18 taken from the CVR,

The procedure for engine shutdown in £light calls for full power
ort the operable engine, landlng gear and flaps as required, angine
synchroni zation switch off, high~pressure fuel velve levar placed in
the feather position, the propeller foathering button depressed, the
emargancy shutoff handle pulled and the fire extinguisher used, if
required. ‘There is no varbal indication ou the CYR of which of the above
items, which should have heen covered as part of a challenge and rae
aponda checkliat, were in fact accomplishedd. Nor is there any direct
indicatlon of use of the altarnate method of feathering, which involves
pulling out the emergency fuel shutoff handle, advancing the powar

13/ The spotd thus reported coincidas with the valua reflected on he
alrspeed trace of the FDR at that point in time,
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laver to or above tha 13,000-r,p.m, poaition, and noving the highw
prossure fuel valve lever to the cpen position, Thuse actionsz, 4f
accomplished, should have induced an autofeather of the left propaller.

Posterash examination of the varfous controls involved in
feathering a propelier was not conclusive regarding the measures taken
by the crew. The emergsncy fuael shutoff handle wae found externded 1
inch; howavsr, the fuel valve was found open, which indicates that if
the handle was pulled to close the valve, 1t was returned to the open
poaition before impaat, Both high-pressure fuel valve levers were in
the emergency-out posic.on, and both power levers were in the off pogie
tion, 14/

The CVR affords littla additional evidence about what was hape
pening in the cockpit at this time. After the captain announced hig
decislon to shut down the lafi engine, the series of popping sounds
continued (until 2047;18); thus indicating vhat his efforte to withe-
draw the pitch lock continued. At 2047220, or 2 saconds afiter the
last popping sound, the sound of englne spooldown began, It is appar=
ent, however, that although the fuel to the left engine was shut off,
the attempts to feather the propeller were unsuccessful, and Lt was
loft in a windmilling condition. The deceleration curve racordad by
the CVR was not siwilar to the test decaleration curves for feathering
deceleration, but rather indicatad that the engine rotating spaed da=
crensed to & value of approximataly 6,500 r.p.m, Moreover, the laft
propailer was determined to have been votating at a vary low r,p.m,
at {wmpact.

The problems resulting from a windmilling propeller, and tha
associated high degree of drag, were immediately wmanifasted to the
crew, The rate of descent of the alreraft tncreased, and (at 2047:36)
the caprain asked for assistance on the rudder paedal. At 2047338, the
captain made a comment that reflected hin difficulty in attempting to
feather the propeller, which commsnt could ba further interpreted as a
request for the first officer's assletance. 4t 2047:51, the captain
inatructed the first officer to "tell 'em we're gonna land short, we're
in trouble," which was relayed to the controller seconds later. At
2048307, the aircraft crashed. 15/

24/ Any significance attached o the position of Chese various controls
must bae viewed in light of the possibility that they could have
bean moved by ilmpact forces or during the extraction of bodies
from the cockptt.

During the period between wengine shutdown and impact, there weare
& numbaer of clickse, in pairs, recorded on tha CVK, However, none
of these couvld be identified with a particular control or gwitch,
snd any analysis thereof would primarily involve speculation,
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At somo time during the attempte to feather the left propeller,
the ¢ruina piteh fock withdrew, which allowed the blade angla Lo de~
crease to the 16° position, where it was constrained by the flighe fine
piteh loek. Wirhdrawal probably was the inadvertent result of the
manner in which the power and high-pressure fuel valve lavers were
manipulated during the crew's attempt to feather tha left propeller,
Agaln, howaver, a datermination of the precise sequence of evants which
cavded the withdrawal 18 uoi possible from the available evidence,

Performance data indicates that with the leflt propeller wind-
milling at & 16° blade angle, laevel £light was not possible at 125
noots, aven with gear and flaps retracted and full power, including
wa :ev/wetharol inieccion and 100 percent fual trim, on the other
engine. In addition, with the asymmetric thrust cordition further
aggravated by the windmilling left propellar, contrcl of the aireraft
would have been difficult, In this lnatance, it appears that the
right engine =~ up until seconds before impact, when the powsr lever
wae retarded -~ was operating at 15,000 r.p.m, 16/ and the gear and
flaps were retracted, ‘"o fuel trim setting remained et zero, and the
alrspeed was approximately 120 knots, In view of tha foregoing and
the low altitude at which the spooldown occurred (700 fest or 450 feat
above ground level), it appears that the accident becama inevitable
when the left engine was shu’: down but the propeller failed to feather,

A considerable inveatigative effort was expended to detaermine
the possible reasons urdarlying the failure of the left propeller to
fearher. As noted above, all operating components of the feathering
syetem, laciuding the propellar control unit with the worn cam follower
roller, were thoroughly tested, and all performed their prescribed
functions., It is possible that a misrigging of the propaller control
unit system or highepressure fuel valve lever, rot detectable from the
posterash examination or testing of these componente bacsuse of thaity
condition, could have accounted for the unsuccessful attempts to faather
the left engine. It is further possible that a single discrepancy, paer-
haps of a tranefent nature, was responsible both for the failure to
feather and for the cruise piteh lock hangup, inasmuch awm there sre come
ponenta which are common both to the foathering and tha pitch lock withe
drawal systems, Howaever, any such discrepancy remaing only a possibility,
ungsupported by any positive evidence.
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It 18 also possible that either tha captein or the first offi~
cer falled to place the high-pressure fual, valve lever to the feather
positinn but rather placed that laver in the closed positilon, which
could account for the fact that the englne shut down but 444 not feathar.

-
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16/ The position was determined by means oF o energy gradient analysis
and the fact that the right spfllevalve was found in the open
pouition,
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In this connection, we note that, to enter the feather pesition, the
high-yressure fuvel valve laver mist be moved past a detent. Tt is pos=
sible that, in the remse atmosphere existing in & deterforating alcus=
tion, the pilate elther failed to move this lever past the detemt or
inedvertently placed it in the clomed position,

On the other hand, 1t is difficult to aacept the poseibiliity
that two quaiified pilote, in attewpting to feather a propeller during
a paricd of move than a minute aftar tha decision had been madae, could
both have committed such a fundamental error as to place the high-pras-
sure fuel valve lever in the wrong position and allow that error t¢ go
unrecognized. In the absenca of any evidence other than the fact that
nothing untoward was detected during the examination and testing of the
feathevring system components, the Boaxrd cannot cenclude that pilet wise
placement of the high-pressure fuel valve laver was the probable cause
of the failure of the propeller to fasther. Rathar, we concluda that
the probable cauga thereof cannot be determined.

It is apparsnt that the descant of the aircraft, subsequent to
the £irst signs of the cruise plteh look problem, did not conform to
the aliitude restric:ions set forth in the approach procedure., For
example, the airceraft levelled off initially at 1,750 feet, or 350
below the minimum clearamce altituda, Furthermors, the FDR indicates
that the aircrallt passed over the 7emile fix at an altitude of approxi=-
mately 900 feat, which is 1,200 feat below the prescribed minimum alti-
tude for that point Iin the approach. The Board therefore carefully cone
sidered the poseible reasons for the nonconformity to the approach
alt{itude reetrictions,

There is no avidence of an altimeter error of sufficient magni=
tude tc¢ account for the deviation from the prescribed altitudes., The
baromatric settings of the two altimeters were within several hundreds
of an inch of the figure given 'o the flight by the approach controller.
Correlation of the FDR and the CVR showed that the altitude trace was
indicating about 1,300 feet at the time the first officer sald "We're
approaching 1,400 feet," It therefore appesars thet the FDR altitude
trace ig about 100 to 150 feet too low, but nevertheless quite close
to the recorder tolerance of minus 100 feat at sea level,

The Board also considered the possibility that limitations ime
posed by the performance capabilities of the ajireraft permitted nothing
else than a descent. An analysis of performance data shows that, with
both engines running at about 12,000 r.p.m., 17/ and with the lest
propaller blades constrained at an angle of 28°, thrust was available,
on Jemand, that would have sustained a climdb gradient, even with the
drag brake extended and zero fuel trim, It is therefore apparent that,

177 Thie Figure was dexived From the spactrographic anaiysis of engine
sounds recorded by the CVR,
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prior to engine shutdown, the descent of the airorafr counld have bean
arrested, level flight maintained, or a climb commencad at any time the
captain chose to use the excass thrust avaflabla.

It is also obvious that if the gear or d-ag brake were retracted,
and/or the fual trim were st at 100 percent, the performance capa=-
bilities would have been even further enhanced. 'the fuel trim apparente
ly was not moved above the zero position because such a change is normalw
ly not accomplished until after the landing gear 18 extended during the
Bafore Landing Chacklist, and the crew on this flight never reached a
point where that portion of the chechitsnt was called for, 18/ The
drag brake was clearly down during that portion of tha approach pre=
ceding the laveloff at 1,750 feet, based on the combinarion of decreas~
ing airspeed and steady rate of descent, Tha position of the drag brake
thereafter is less clear, atthough, based on the energy gradient analysis,
it appears likely that {t was extended during most or all of the period
until the left engine was shut down. In any event, the Board coneludes
that the manmer in which fuel trim and the drag brake were handled, ale-
though not the best practice under the clriumstances, was not a cavsal
factor because: (a) bafore engine shutdown, adaquate thrust was availe
abla to cliwb, even with fusl trim set at zero and drag brake dovmn, and
(b) after engine shutdown and the concomi.tant failure of the laft Pro=
taller to feather, placement of tha fual trim to 100 percent and ree
traction of the drag brake, the lattar ¢? which was actually aceomplished,
would not hava avoided the crash.

Aftexr discounting the abov: -discussed poasibilities, aid weighs
ing all of the pert:inent evidence, tha Board is convinced that the cone
tinued descent belcw the approach minimum altitudes was directly related
to the crew's precccupation with the cruise pi.teh lock malfunction and
the associated lack of coordinaticn and eiffective task sharing in deal~
ing with that probiem, Another factor was the crew's lack of adheranca
te prescribed procedures, particularly those concerning altitude awares
ness. The initial overshoot of the minimur altitude of 2,100 feel was
probably due to the capuain's distraction with the initial signs of
eruige pltch lock problem at a time when the first officer was tuaing
{n the Albany I8 frequency. As the aircraft centinved the gradual
descent from 1,750 feet, it is apparent that the captain's attaention
was primarily devoted to correcting the cruise piteh locl: malfunction,
rather than to flying the aircraft. '"he verbal couments and sounds
recorded on the CVR indicate the substantial extent to which both
pilote ware preoccupied with troubleshooting this problem,

This situationwas aggravated by the fact that the ceptain ap~
parently chose Loth to fly the aiveraft and to Attempt to withdraw the
pitch lock, rather than to assign one or the othay of these tesgks to

187 Company procedures piaced in afiect After the accident require
chat the fuel trim be maintatned at no Lower than S0 parcent of
the landing datum during the descent,
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the firet officer. Furthermore, the first officer, psrhaps because of
his precccupition with the captain's activities, foiliud to perform his
duty, which was of aritical impbvtance in this approach, of ¢alling out
the requized altitudes and thus aseuring that the captain was fully
avars of the airveraft's vertical position in the apprcach, The firet
officer mada only one altitude callout: during the approach; namely,
that the f£light wes approaching 1,400 feet. 18/ The captain did not
- acknowledge this callout, #lthough 1t might heve regilstered with him
since he lavelled the ulvcraft off at 1,200 feet short:ly thereafter.
However; tha £iirst officer did not make the required calls of 1,000
faet above field elevation, 200 feet abova winimums, 100 feet above
minlwums, ard the minimm alt{ituda.

The fivst officer, like the captain, wight also have loat track
of the ultitude after his callout of 1,400 feet. Assuming, on ths
other hand, that tha £irst officer continued to be aware of the alti-
tude, it is possible tbat having briefed the captain on the prescribed
altitudes at the 7-mile and 4=mile fixves, he felt that no further come
went was necespary. Perhaps becauss of the traditlonal relationphip of
& fivet officer to a captain, it {s also possible that the former was
somewhat reluctant to bring repeatedly to the latter's attention altie
tude information when the captain was busily engaged. 1In any evert, it
appears that the captain, by trying to perform too many functions, lost
track of the altitude of tha airevaft, which becama critical when the
backup altitude awareneus normally afforded by the first officer waa
not provided, '

The pracise manner in which the captain lost track of altirude,
due to prencaupation with the piteh lock problem, is open to question.
It 18 poswibla that he wisread his altimeter by 1,000 faet, a mistake
which 18 not unheard of with respect to the type of instrument involved,
This theory ie somewhat supported by the fact ‘hat when the captain
chose to shut down the left angine, the alrveraft was at about 800 fear,
or 330 fuet above ground lewel. If the captain was in fact aware of
his actual altitude at thet time, 1t appears more llkely that he would
have left the left angine running, since it would still have baen prom-
ducing considerable theust, On the othay hurd, he might not have been
avare of his actual alcicude o, if he ware, he wight have felt come
pelled to follow company procsdure, which calls for shutting down the
engine to pravent 1t from overhesting on landing,

It 18 also possible that the captain transposed the minimum
altitwde applicable to the 4emile fix (1,400 feot) to the 7-mile fix,
and fuvther trarsposed the MDA of 680 feet to the 4emile fix. Howaver,
there {s no evidencs to support thie theory, which s further negatad
b ' the fact that the ailvcraft was well balow even the trangposed minimum
al:zitudes,

19/ A that point, the plane was already 700 feal: baneath the minimom
e earance altitude,
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In view of the sbove, the Board concludes that the noncomformity
to the approsch asltitude vestrictions resulted from a lack of altitude
awareness, which in turn weg caused by the craw's preocoupntion with
the cruise pitch lnex malfumet on. This type of accidente-i.e., in
which a relatively minor mwifs actlon oy distraction diverts the flighe-
crew from thelr primary task of flying the ailrcraft-«is oot unconwmon in
aviation, The potential for this kind of accidant can be reduced 1#
all flighterews recognize the hazards of allowing minor problems to dise
tract them from thair primary taske. The first order of business must
ba, in all casas, to fly the aircraft, Standard opgirating procedures
and rraining policies should amphasize the ueed, when handling emers
gencies or abnormal situations in flight, to assign o person to the
primaxy task of flying the alroraft., The rest of the craw should then
attempt tc solve the problem in such a manner as to wminimive any dig«
tractions that would divert the assigned pllot's atrantion from the
tagk of flying. Such a division of duties, and tha attendant atguranca
that the prescriled altitides and 2irspeeds will be maintained as the
troubleshooting procedures progrens, 18 of particular fwportsance whan,
a8 in the instant case, the probilen ovcurs during tha approsch phase
of the flight and a substantial cvehion of altitude is unavalilabla,

b, Survivel Aspects

The Board considers this accident partially survivable. Tha
forces aciing on the occupants did not exceed the tolerable 1inits of
the human body to shortwterm decelaration, Part of thae fuseluge eole
lapaed, tn addition, the seat anchorsgee and seat structuras feiled,
Rowavaer, portions of the fuselaga did remain intact and left some Lilve
irg space in the torward and aft onds, The forces which wers sanosrated
exceaded the design limits of tlie seat atructura in this atrversft, Finale
ly, even though a larga amount of fuel was splilled, no fire cccurred ww
probably because of the low amblent temperature, the fuel vaporization
charscteriatics, and the lack of ignition sources in the areas whers
fuel was spillad,

The firet: officer would probably not have baen fatally injuxed
had he buen restiained by a shoulder harness in addition to his seat.
belt., It is also possible that had the captain been restrained by a
shoulder harnass, in addition to his seatbelt, hies injuries would have
been less navere, and he might have suxvived.

Thia accident offers another axarpla of the nead for the instale
lation and use cf shouider harnesees by cockpit crewmembers, Evan
though the crash forces ware genarally in excess of the deslgn atandards
of the axisting reotradnt system, they wers within the limits of human
toleranca. This 43 not an urmsual condition, since crash dynemnies yixro-
duce localized decelarations and deformed utrusture in relatively uge
predictable patcerns. The Board his previcusly supported tha installation
and uz2a of stwulder havvesses and contiouss to do B0, (Ses Attachment ,)
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Saction 121.321 of the Federal Aviation Regulations regquires
the installation and use of shoulder harnessss for aix carrier aircraft
certiflicated after January 1, 1958. 1iIn this casa, the aircraft was
manuflastured under a type certificate Lasuad prior to 1958, but the
datz of manu?s~ture was 1967, The Board balieves that the regulaticn
was deficier  in chat it did not require the installation of shoulder
harnesees in aireraft of recent manufacture, regardless of the date of
certification. This 1s ineonsistent with the intent of the ex’ sting
regulation, porticularly if the aircraft involved haw a normal sotential
soitvice life. |

The Board believes that whenever a new or modtfied varsion of an
existing aireraft 18 contempluted, the existing safaty regulatiocns
should ba reviewad and applied as appropriste,

The stewardess raceived injuries caused by the collapse of her
seal awml by striking her haad on the door~actuating mechanism, Tha
loads imposad ow the seat axcseded the desigr limits. Howaver, her
head injuries were caused by the fact that the seat installation was
too ¢losa to the door wechaniasm.

The occupants of the aircraft, with one exception, were unable
Lo escupe from the wrackege because of tha luack of light, thair in-
juries, the collapae of the fuselage, and their location in the wrecke
age. (e passenger escapad bafore the arvival of the rescue units, but
he did not recall how ha got out of the afrevafy, The rescus affort
was well executed by all the personnel involved.

The Mohawk procedures required that the catln emergency light
switch be armed during the completion of the origination checklist and
disarmyl @4 part of the termination checklist. Thare was no mention of
this suwitch on the prelanding or pretuakeoff checklists, It is possible
that the crew turnad this switch off during an {nterwediste stop and
did no® turn it on at the baglnning ol the next segmant of tha flight,
Tha 1ights were properly mounted, and the batterles wers charged.

2.2 Gowslusican

4. Findings

1. The aircraft wan cortificated, equipped, and maintained in
aacordance with the vagulations,

The weight ant balance were within limits at the time of thae
actident,

Tha f£lightoerew was certiflcated, trained, and qualified for
the intended £1izht in accordance with the rogulations,
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There was no evidence of physical incaprcitation of either
pllot prior to the accident,

There was no evidence of structural fajlure, fire, ov
£iight control malfunction or failvre.

Both propallars were at a blade angle of approximately
16 at the time of impact,

The left engine was not ovperating at the time of impact,

The right engine was operating at a low power conditiom ac
Lmpact,

Both altimaters were operating within prescribed tolerances
and had been get within 0.03 inches of the current altie
mater setting.

Tha cruise pitch lock of the left propeller initiall
falled to withdraw and allow the propellaer blade angle to
descrease below 28°, 'Tha cause of this failure could not
be datermined,

The captain repeatedly attempted to withdraw the cruise
pitch lock, using the procedures prescribed in the operse
tions manval, but such attempts were unsuccessful.

Thu crew's attewpts to foather the left propellexr were
alio unsuccessful, which left that engine in a shutdown
condition with the propeller windmiiling.

The cruise pitch lonk withdrew during or after the engine
shutdowr,

During postaccldent taests, the prvopeller contvol unit and
the feathering system functioned normally,

The Board could not determine why tha left propeller could
ot bo feathered,

Bertore the left engine was shut down, a positive climb
gradient was always within the performance capability of
the alreraft, even with the drag brake extended and zero
fuel trim,

After the failure of the left propeller to feather, level
fiight was not possible aven with full power (100 percent
fuel trim) from the right engine and the drag breke
ratracted,
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18, Subsequent to the time the pilots encountored she cvuisa
pitech lock problem he descont profile of k. alreraft wui
wall balow the prescribed minimum altitudes s'or the sppretich.

A9. 'The nmoncomformity to the approach alecitude restrictions
resulted from a lack of altitude awareness, which in turn
vas caused by rthe crew's praoccupation with the cruise
pitch lock malfunction,

20, The captain sttempted hoth to troubleshoot the pitch lock
problem and to fly che alreraft, to the detriment of rha
latter function.

21, ‘the first officer failed to adhare to prescribed procedures
regarding altitude callouts, '

22, The accident was partially supvivable,

23, The design and location of the otawafdeae' seat did not
afford adequatae erashworthineis protection.

. The first officer, and perhaps the captain, would probably
have survived had shoulder harnesses bean availabla and
used,

b. Probsble Cause

The National Transportation Safety Board datermines that the
prebable cavee of this accidant was the inability of the trew to feather
the lefit propeller, in combination with the descent of the aircrafe
below the prescribed minimm altitudes for the approach, The Board ia
unable to deterndne why tha left propeller could not be feathered, Con=
tributing causal factors for the nonstandacd approach were the captiuin®s
pracccupation with a cruise pitch 1ok malfunction, tha firet officar's
failure to adhere to ¢cmpany altitude awareness procedures, and the
captain'a fatlure to delegate any meaningful responaidilitias to the
copllot which resulted in a lack of effective tauk sharing during thae
emérgency. Also, the Board was unable to determine why the propeller
pitch lock malfunciioned during the descent.

3. RECOMMENDATIONS AND CORRECTIVE ACTYICN

On March W, 1972, the Federal Aviation Administration tssued an
Alrworthiness Directive prohibiting the further use of the aft-facting
lavatory wall mounted, stewardess crew seat in all Fe27 and PH-227 aire
craft, This prohibili.on was to continue in effect until the seat was
modified to comply with the provisions of CAR 4b,358, Tn addition, the
FAA initieted & study of stewardess' seats in other air carrier sirecraft
to ensure that similar hazards did not exigt in those installations,
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A# & result of the investigation of this accident, the Safety
Buard on July 7, 1972, {ssued threas racommendations (Nos, A-72-99
through 101) directed to the Administrator of the Federal Aviation
Aduinistration., GCoples of the recormendation letter and the Adwinig-
trator’s response therato are included in Attachment 8, |

In additiom, the Board has made a recommendation to the I'AA with
respact to the installation and use of shoulder harnesses in alr carrier
operations, (See Attachment 9,)

The Board believes that the cabin emergency lights did not operate
because the arming switch in the cockpit was off., Since emergency
lighting is desirable tn the cage of a survivable crash as well as in
other emergsncy conditions, the Board balieves that the system should
be armed before each takeoff and landing, '

Therefora the Safatv Board recommends that:

(1) The Federal sviatior Administration take action to ansure
that the arming of the emargency cabin lighting be included
in checikiists used bafore cach takeoff and landing., (Recom-
mendation No, A=V3«14)

The evidence in this case indicates that the captain assumed ail
of tha activities associated with flying the aircraft and coping with
the melfunction of tha left rropeller. While his concern with the
propeller received most of his attention, the msintenance of the proper
altitude and airspeed control received a lesser amount of attention.
The Board believes that the tasks of flying the approach and coplng
with the prope/ler malfunction should have been divided between the
pllots, and each should have concantrated on his particutar aspect of
the flight. There was no information in the operations manual thai the
captain could have used to gulde him fn assigning tasks in a manner
that would have made his work easier and more likely to succeed. Thare«
fore, tiw Board recommends that:s

(2) The Federal Aviation Aduwinistration bring this accident ro
the attantion of appropriata FAA and air carrier personnal,
Establighed pilot training programs and op
should be revised to inciuda guldance or time and task

ing in abnormal and emergency situations, Ewmphasis
should be placed on the need of preplanuing task and time
sharing by the crew before an unusual or emergency situation
arises, (Recommandation No, A~73-15)
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INVESTIGATION AND HEARING

1. nvestigation

The Safaety Board received notification of the aceident et about
2120 eastern standard time on March 3, 1972, An investigatior team
was lrmediately dispatched to the scene, Investigative groups were
established for Opavations, Air Traffic Control, Witnesses, Weather,
Human Factors, Structures, Maintenance Recordu, Powerplants, Systems,
Flight Data Recorder, and Cockpit Voice Recorder.

On March 7, 1972, a Parformance Analysis group was formed at the
Board's Washington Office. This group conducted an analysis of N7818M's

performance during the descent from cruise altitude and the final ap~
proach phase of flight,

Participants in the field investigation included representatives
of: The Federal Aviation Administration, Mohawk Airlines, Inc,, Fair-
child Hillaer Corporation, Rolls-Royce, Ltd., Dowty Rotol, Ltd., Air
Line Pilots Association, Professional Air Traffic Controllers Organiza~

tion, Dallas Airmotive, Inc., and the International Asscciation of
Machinists and Aerospace Workers,

2.  Public Hearing & Depositions

A public hearing was held in Albany, New York, on April 25, 26,
and 27, 1972, Parties repreasented at the hearing wera: The lederal
Aviation Administration, Air Liue Pilots Association, Dowty Rotol, Ltd,,

Mohawk Airlines, Inc,, Fairchi'd Industries, Inc., and Alrwork Service
Divigion,

The deposition of the Chief, Airframe Branch, Engineering and
Manufacturing Division of the Federal Aviatiou Administration, was
taken in Washington, D. C., on May 19, 1972, All parties representad

at the public hearing, with the exception of Alrwork Service Division,
were represented at the depositional proceeding,

3. Preliminary Reports

A preliminary report of the investigation was releasad by the
Safety Board April 14, 1972,

- 5, . g f e O L S e VT  a—————tin + @ oo
P AT oS t I Sl L SA i

T T R . L e e e e o mm A rem e T R L - e Y YA s s e [ ok s
; - " e e e e R e A R AR L e ek R b s AR Rl B R ke i o e e o
T A .- e . e e e e ek ke e




- 38 - APPENDIX B

FLIGHTCREW INFORMATION

Captain Robert McAdam

Captain McAdam was 44 years of age. He was employed by Mohawk Air-
lines, Inc., in August 1961, He held Airline Transport Pilot Certifie
cate No. 1231844 with type ratings in Convair #40/360/440, Fairchild
F=27, and Fairchild Hiller FH-227 aircraft. He had commercial pilot
privileges with airplane multiengine land and single-engine land rate
ings. His FAA first-class medical certificatre was last isaued, without
iimitations, on October 14, 1971,

Captain McAdam wae initially upgraded to captain status on May 13,
1965, and he qualified as an F=-27 captain on Fabruary 1, 1967. Captain
McAdam satisfactorily completed his laat proficiency check on the FH-227
on January 31, 1972, He last completed recurrent ground training in
the FH~227 on April 10, 1971. de satisfactorily complated his last
line check on May 27, 1971, '

During his flying career, Captain McAdam had accumulatad a total
of 12,248 houra of flying time, of which 2,202 houra ware flown in F=27 and
FH-227 type aircraft. 1In the S0-day period preceding the date of the
accident, Captain McAdam flew 199 hours in tha FH=227; in the preceding
30-day period he flow 65 hours in the FH-227,

First Officer William K, Matthews

First Officer Matthews was 38 years of age. He was employed by
Mohawk Airiines, Inc., in July 1968, First Officer Matthews held Come
mercial Pilot Certificate No. 1085543 with airplane multiangine land
and instrument vatings, along with a type rating in Lockheed 300 air-
craft. His first-class medical certificate wag last issued, without
limitation, on October 25, 197t.

During his flying career, First Officer Matthews accumilated a
total of 9,969 hours of whieh 2,722 hours ware flown in FH-227 ajr-
craft. Mirst Oificer Matthews succassfully completed his last pro-
ficlen., check on April 27, 1971, His last recurrent ground training
was completed on Auguet 18, 1971, In the 90 days praceding the acci-
dent, First Officer Matthews flew 125 hours in the FH-227. 1Iu the
precading 30-day period he flew 63 hours in the FH«227,

Stewardess Sandra I, Segar

Mrs. Segar 1m 24 years of age. She was enpleyed by Mohawk Afre
lines, Ine., in January 1969, Mrs, Segar completed haer initial traine
ing on January 23, 1969, and was qualified on CV~440, FH~227, and
BAC~111 aircraft,

Mrs. Segar's last recurrent training was satisfactorily completad
on December 15, 1971, #he recalved 8 hours of ground school and a
score of 97.5 percent on her written examination. Sha 1s qualified in
both the Fi~227 and BAC~11l aircraft,
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AIRCRAFT INFORMATION

1. Alrcraft Data

The aireraft, an FH-2278, was meanufactured by the Fairchild Hiller
Corporation on April 25, 1967, The U. 8. reglstration number was
N7818Y. The aircraft had a total time in service of 10,068:24 hours,
and 15,714 landings had been recorded,

N7816M hed a cartificated maximum takeoff weight of 45,500 pounds
and a maximum landing weight of 45,000 pounds, It had & maximm capa-
city of 44 passengers in tha Mohawk Airlines configuration,

The calculated takeoff weight for N7818M was 45,233 pounds, Tha
center of gravity (c.g.) waw at 25.6 percent of the mean serodynamic
chord (MAC). Takeoff c¢.g, limits wera from 20 to 35 percent MAC,

The estimated crash weight of the alrcraft was 43,343 pounds,
with a ¢.g. at 25.6 percent MAC, The c¢.g. limits were {rom 19 to 25
percent MAC at that weight.

2. Engine and Propeller Data

N7818M was powered by two Rollse-Royce Dart 5327 jet turbine
engines, aach equipped with a Dowty Rotol R=257/4~30-4/60 propeller.
The engines were each rated at 1,990 shaft horsepower with water/methanol
injestion, and 1,910 maximum to 1,835 minimum shaft horsepower without
injection. Engine and propeller specifice are as follows:

Engines
Position Serial No. Time Since Overhaul (TS0)

No. 1 14057 1,939126
No. 2 13994 3,339:20

Propelliers
Position  Serial No, Iso Total Time
No., 1 DRG 163/66 2,533303 6,097140
No. 2 DRG 451/66 3,494:31 9.724457

Propeller Pitch Locks

Serial No. TSSO

163/66 2,ZSQfSB

1

409/66 3,9881:30
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B APPENDIX C, Page 2

Tha left propeller control unit, serial No. 1314/66 had accumy~
lated 2,491 hours since the last overhaul on September 17, 1970, oOn
Dctobey 24, 1970, after 210:17 hours of oparation, the unil was 1€

turned to the overhaul facility for

reported to be binding whan the unit wag hot,

The fuel valve lever was
The: repalr was complated

rapair,

and the unit was ryuturned to service on the laft engine on July 2, 1971,

No writeups were recordad regarding

FH«2278 Powerplant

this unitc after that date,

Information

In the FH-227B ingtallation, aach engine is equipped wich a cone

Stant speed, hydraulleally operated,
Control of the powerplant is accomyp),
cabler and pushepull rods between th
and the eugine nacellas,
propaeller operation #re controliaed b
operated microswitches, and propelle

feathereble, four-bladed propeller,
lshed manually by a system of
e cockpit engine control quadrant

The electrieal circuits related to engine and

y manually operated switohes, came
r hub switchas.

Four power levers (two for each pilot), two high~pressure fual
valve levers, and two fuel trimner switches are mounted on the control

quadrant, Fuel flow to the engines

is controlled by the power levers,

They are mechanically linked to the watar/methanol control units and

initiate olectrical funciions by act
the cabin pressurization 8ystam apill
horn, and the automatie feathering ¢

The high-prensure fual valve le
fuel flow control unit and the prope

When the fuel wvalve levers are
la shut off, With the fuel valve le

to the engine 1s regulated by the power lever.

laver is moved forward from the open
position, oll pressure in the propel
withiraw the cruise pitch lock and a
angles of less than 28°. Movement o
closed position initiates a featheri
coitrol unit oil pressure, Featheri
ing button which activaitas an alectr

In addition to thase mechanical

fvation of microswitches to control
1 valves, the landing gear warning
{rouit,

vers are mechanically linked to the
ller control unit on each enging,

in the closed position, funl #£low
ver in the open position, fuel flow
When the fuel valva
position to the emargency otk

ler control unit is rerouted to

llow the proveller to achiave blade
£ the fuel valve laver aft of the

ng functicn by rerouting propeller
ng is completed by use of a feathers
ically driven feathering puop,

functions, the highepressure fuel

valva lever activates geveral microswitches onae of which armg the autoe
matic feathering circuit when the laver is in the open or emergency-out

position.

Tha fuel trimmer ayatam 18 used

to inerease or dacyvease fuel flow,

to compensate fur atmospheric conditions, wirhout affecting angine
speed. Minimum fual £low is obtained by setting the trimmer switeh to
%ero percent and maximum flow is obtatned at the 100=percaent setting,
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011 for engine lubrication and propeller operation 1s supplied
from & common supply tank in each engine. A atundpipe in the tank
contains a reésecve ofl supply of approximataely ) gallon for the pro-
paller feathering. O11 pressure warning lights (one for each angine) .
are located on the pilots' instrument panel., Illumination of tha
light indicates that ihe engine oil pressure is below six pounds per
square inch (1 .s.1.) or that the oil pressure in the velated accessory
drive gear box is below 38 p.s.i. With the power lever above the
13,000 e.x.p.m. position, a loss of oil pressure will initiate an ine
exéase in propeller biade angle,

Conetant spead operation of the engine is achlaved auvtomatically by
hydraulic adjustment of rhe propeller blade angle in response to variae
tions In alrspeed and 72ngine power., Engine cll is pressurized and
metered by the propeller control unit to the operating piston to mova
the latter and change the propeller blade angle,

The propeller confirol unlt maintains a constant éngine speed by
routing propellar oil pressure to the opereting piston in response to
the actlion of a spring-loaded piston valve, During a constant-epeed
condition, the platon valve is held in a neutral or ¢losed position by
the balancing forrces of the spring, which tend to force the valve downs
ward, and & sat of rotating flywaights, which tend to force the valve
upward, When the forces are balanced 1in this manner, oil is trapped on
both sidea of the operating piston, which holds the propeller hlades
in position, If engine r.p.m. tendes to decrease, the flywalghts exert
corraspondingly leus centrifugal force and the spring forces the plston
valva downward, which admits oil to the fine piteh side of the oparating
piston while sim:ltaneously relieving oll from the cosrse pitch side.
The resulting mowvement of the operating piston rotates the propeller
blades Lo a lesser angle, which lightena the propeller load and in-
creages the engine speed. The increased engice speed fncreases the
centrifugal Fforce exerted by the flyweighta and movas the piston wvalve
upwards until & balanced position is again achieved.

If the angine tends to overspeed, the piston valve 18 moved upward,
admitting oll pressure to the high-pitch side of tha operating pleton
until the blade angle in increased sutficiently to irpose a higher load
on the engine, which decreasns engine speed to the point where spring
pressure wil) again neutralize the piston valve, Operation of the
power lever changes the spring compression which changes the blade
angle (and engine speed) until the force generated by the flyw@ighta
again balanve tha spring force,

A cruise pitch stop and a flight fine pitch stop arsa incorporatad
in the operating cylinder to prevent unwanted low propeller blada
angles and overspeeding during £light. When both propelilers are
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opevating in the vruieing rarge, the crulse plitch lociks are angaged to
proevent a reduction in propeiler blade angle below 28° until the blade
angle of the other propeller is reduced to a propallaer hub switch set~
ting of 30° or is moved to within 42 of the featherad position, The
oruise pitch locke are normally withdrawn autowatically by the actuse
tion of both propeller hub switchss, When actuated, relays ave eners
gized to compluie electrical circuits to the erulse piteh look withe
drawal solenoids, Actustion of the solenoids routes propeller o1l to
the cruise pitch lock withdrawal eylinders for lock withdrawal. Two
amber lights (one for each propeiler) aye provided on tha engine {ngtrye
mant panal, Tllumination of a light indicatee that the related crulse
plteh lock withdrawal solenoid valve has opanad and the fina pitch
relief valve has pressurized.

When the fuel valve laver is moved to the Brergancy Out position,
the cam oparated isolation valve in the propaller control unit is
positioned to route oil around the solenoids to the fine plteh relief
valve and tha looal withdrawal oylinders and causes tha cruise pitah
light to illuminate when the fine pitch relief valve ia pressurized.

Propaller feathering can be accomplished either automatically o
manually, Featuras common to both methods are: (1) the piston valve
in the propeller controller unit is reisad to admit oil pressure tc
the cosrua pitch side of the operating piston, (2) the related pres
surization spill valve 1s opened, (3) the related water/methanol valve
ie ciomed, and (&) the automatic«feathering feature of the other Pro=
pllior is dinarmed,

RS L R S L

Manual feathering is accomplished by placing the h.p., fuel valve
laver to the feather position and depressing the feather -pump buiton,
These acticus produce the following evants: (1) direct propaller oil
to the coarse pitch side of the operating platon, (2) shut off the
fuel to the engine, and (3) start the faathering pump., The latter
eveut supplies thu required featharing pressure when the propeller ccue
trol unlit pump pressure decreases as the engine estops,

g i
widhef

i,

R

Automatic feathering occurs whenever a power lever is advencad
above the 13,000 r.p.m. position and the engine torque oll pressure is
below 50 p.s.i., provided that the other propeller ls not already
feathared, These conditions cause the piteh coarsening solenotds to
energlee, which routes propeller oll to move the propeller control unit
servo valve upwards. This movemeni: in turn 1ifts the plston valve and
admits high-pressure oil to the coarse pitch slde of the operating
piaten, moving the tatter to the feathered position,
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Proceding page blank . 47 - ATTACRMENT 2

TRANSCRIPTION OF PERTINENT COMMUNICATIONS FROM COCKPIT VOICE RECORDERw-
FAIRCHILD HILLER, FH-227B, N7818M, MOHAWK AXRLINES FLIGHT 405,

CAM
RDO

2
“?
AR~1
AR=2

%

i#

%

(¢ )
« »

ALBANY, NEW YORK, MARCH 3, 1972

LEGEND

Cockpit area microphone voice or sound source
Radio transmission from N7818M

Volce identified as Captain

Volce identified as TFirat Officer

Volece unidentified

Albany Approach Control Arrival Radar (East)
Albary Approach Contrel Final Vector Controller
Unintelligible word

Nonpertinent word

Break in continuity

Quastionabla text

Editorial insertion
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INTRA~COCKPIT AIR ~GROUND COMMUNICATIONS
SCURCE SOURCE
& TIME CONTENT & TIME CONTENT
2039:16
RDO=-2 Approach, Hchawk four zezo five, at one
one thousand e
AR-1 Four zero five, Albany, ident ‘
AR-1 Four zerc five, Albany, descend and meintair
three thousand, vectors to the back course
localizer runway one final approach course
2036:32
RDO-2 Roger, out of eleven for three thousand,
the back course ILS approach
3
2039:33.5 by
CAM Sound of click -,
2039:35.5
CAM Sound of cliek ' |
AR~1 What®s your airspeed?
RDO-2 It'll be about, ah, two -~ two forty on
descent -
CAM~1 Two forty _ <
AR~1 Two forty :::3
2% % é
=
2040209 g
AR-1 Okay, four oh five, four sixty~three and -
five forty-five all copy. You're all ry
o
&2
y ” Easic ' . & .. ko i oy . _ ? e :' " P "
‘, \_ . . . .




PRI 0 s st

2040:40
CAM

2040343
CAM~?

2040:45
CAM

Sound of landing gesar warning
horn commences

(Your light's blinkin')

Sound of landing gear warning
hora ceases

(we're) in it

Okay

2040:43
RDO=2

being vectored for the localizer back zourse
ILS runway one final apprcach course, the
weather {2 indefinite ceiling one thousand
two hundred, sky obscured, visibieevisibility
two miles with light snow. The wind is
three six zero degrees .at one zero, the
altimeter three zero zerc five, the rumay
has one--quarter inch of snow over a thin
layer hard-packed snow, scattered bare
spots, it's beer sanded, braking actiom
poor by a DC=%, Four oh five acknowledge

Mohawk four zero five, roger

% % %

Four of five, you're ten south of
Greenbush, Cleared for the back
course localizer approach

Ah, Mohawk four zero five, understand
cleared localizer back course approach

¢ 98ud ‘7z INAWHOVLLY

sy
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INTRA-COCKPIT

SQURCE SOURCE

& TIME - CONTENT & TIME , CONTENT
; (w'ya please?)
CAM=1 'pproach lights on, (dippers ) , ,
' CAM-2 (Okay) | | S
CAM~1 That's one ninty-ore inbound
_ CAM-2 Right
AR-1 * %« * approach one two four point seven
RDO-2 Is that one two four point seven for four
E oh five?
AR-1 That's correct '
LY
2041:40 by
RDO-2 Roger
2061344 .5
RDO«2 Albany approach, Mohawk four zero five, sh
cleared for the back course ILS approach
AR-Z Mohawk four zero five, approach, roger, -
1'11 give you, I'1l give you the seven and =
four mile fix oz
&
i 2041:54 B
RDO-2 Ah, Troger ]
20422085 -
3 - CAM-1 Going dowm to twenty-six, -
h? 2
e o
. o
>

Fo MY -+



G A

A W YR RS <

CAM=2 All right ((pause)) well, twenty
one lmndred fea~ at gseven mi~e-
gh, seven miles, fourteen humdred
feet at four wiies {approximately 3
secords after "all right™ there . .
are two rapid clicks, the .
second of which is of higher E
amplitude and pitch then the
first.)

CAM-1 All right
RDO Sound of identification of &lbany TLS
"I-ALB"
2043:21.0
RDO Sound of popping commences on captain's,
9 first officer's, and observer!s aundio
# channels )
g 2043:23.5 o
CAM-? {(Fhat was it?) ~
3 '
2043:26
1 CAM-1 Pitch light, huh?
CAM=2 Yeah
CAM Click
-
2043231 =
CAM=1 Watch the TGT on that gide ‘E’
CAM=2 Yeah, okay g%
-]
j CAM-2 First time I've ever seen that :d
s
B CAM Sound of three or four clicks &
:-‘ ' "




INTRA-COCKPIT

& TIME - CONTERT & TIME COETENT -

CaM Sound similar to levers being .
actuated twice

204355
CaM=2 And a little bit right

FE T

CAM-1 Right of csurse
:E CAM-2 Yeeh g
CAM-2 e -
4 ]
: L
2064:13.5 . P
CAM~2 We're approaching fourteen = L
bandred feet *
2044118 - t
RDO-2 And, ah, four zere five, what is our
rangs, ah, from the fieid?
1 2064:22.5
] AR~2 Four zero five, you're eleven utles ]
RDO-2 Okay
RDO Sournd of popping coantinues §
| i

: 2044 22

= CAM-1 I dor't know whether it can
coas out but we'll lssve it
E right there

d 7 LNAKHOVILY .

o @




CAM~-2

2064250
CAM-2

CAM~2

CAM=-1
CaAM=2
CAM-2

2045:12
CAM

R N ey e -

CAM-2

il g e

L

CAM~1

CAM=2

TR B A A o i

‘ﬂ,
S35

®

B e e T

2045:16.5

What's that?

Long a8 I get something out of
it we®ll leave it right there o

feah
You mean it won't go, ah, any
further thac that

Teo clicks R
EDO Sourd of popping ' '

It won't go any further than
that right now, Rusty?

No
Is that right?
Abh boy

- SSm

I 1 SN UM st 110 R i it i Ry 9 R T e A s

Soung of two clicks with y:if-
fering tones

PR R YN

Want me to advige msintenance
or, ah, ah, ops, ah I mean
Alvany?

Yeah

What doyou want me tc teil ‘em?

L 98w ‘g m_smtomv
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e =— Y

Tell "em we have zh, ((pause))
prop lnmg up on ((short pause))
cruise pitch lock

Okay

Three ci:l.cks

2045258
KDO=2

MOH

Teli *em we'are ah,
({pause)) now «—=

Albany, ah, Mohavk faur oh five
Four ol five, gate three

Okay., ah, would you advise mainrenance
our left engine is hung up on the lncks?

Yeak, your left emgine, there‘s somethin
the matter with it, okay

Okay, we'll see you on the ground

-

Yeah

Tour zerc five comin®' up or he seven
mile fix ‘

Four zero five, roger

What Lind of speed yox want for five
forty-five now? :

q 9853 'z INWWHOVILY




Four oh five, what's your speed?

ah, we're indicating one thirty

Ckay. how about one forty for five
forty-five?

Qleay

* is about three and =2 half mfles shead of
you, five forty~five '

Okay
Z346:32 |
CAM-1 Better shut it down
{checklist)
CAM=-2 You gotta (shut this}, you
gotta shut 1t down?

2046243.5
CAM-1 . Do you see the rumway out there?

2066345,5
CAM-2 Ko, not yet ((pause)) no yet

2046:55.5 .‘
CAM-2 * we'lre a little bit right Mohawk five forty-five can you get down

to one twency?

HOVLLY

Negative

Okay
Sound of turee clicke Will be our threshold spesd.

6 989a ‘2z 1
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SOURCE
& TDME

GaM

2067:14
CAM~7

2047:17.5
CAM-1 Tell 'em we got a problem

CAM=~2 Okay

A A I e e 1 By e o s bt e s s Sem it s

Sound of engine spcnl down
beginse

Sound of two clicks

Sound of engine apooling down

:
i
:
>
;
:
’
H
H
i
i,
L
3
H
H
!
i
:
7
i

Ah, Albany, Mohawk four zero five, ab
we're feathering our, ah, left engine
we have a problem there

2047:29.5
AR-2 Feathering the left, you gonna continue
{nbound?

Sound of two clicks. (Steward-
ess announcement picked up ov
Track No. 4 starts between words

01 °8vd ‘7 INBDHOVILY
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2047:36
CAM=1

CAM-2
2047:38
CAM-1
CAM-2
CAM

caM

2047:51
CAM~1

“gonna™ and "continue® as fol-
lows: ™e're on our final ap-
proach, please observe the no
smoking sign ¥ * % * % gaar
backs and trays in vertical and
iocked position * * ¥*) {Time of
announcement is 13.Z seconds
from 2047:30.5 to 2047:43.7

e.8.t.) |
2047332
RDO=~2 Roger, we’re comyymuing inbound
AR-2 Ckay

(Give me an inch 2 the pedsi}

Sound of two clicks simultan-

eous with end of preceding

sentenca

Huh?

(Didn't > get it to fexther!

(See 1 £ you can)

Okay
Sound of twe clicks
Sound of two ciicks

2047:54.5 Ah, four oh five's gonns land shori,
Tell 'em we're gouna land RDO=-Z we're in troubie
short, we're in trouble
Sound of two ~licks

AR=2 Say again?

(Seck up)!

uLga
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INTRA-COCKPTT ATR~GROUND COMMINICATIONS |
& TIME mm & Tidc, CONTENT
2048:01 L
AR=2 Four coh five, the four mile fix, you ’
want, youwant equipment standing by?
CAM Sound of three clicks over
& pariod of 0.7 second
20L8:02
CAM-2 #
CAM Scund of two olisks
2048 04
CAM=? (S CHARCE ! %) :
A
2058:05.5 I'ma#F+FF#°¢ ‘:
2048:07 End of recording
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uﬁ(%%f 5, NACELLE JRKS, 350 Pml!llillg I)l" |

PIECES OF LEFY WING NAVIGATION LIGHT LEFT WG SECTIoN
. LIFT WING T4P GOUGE, INITIAL IMPACT POINT, B38° 0. 1. 'SECTIONS OF LEFT HING AND LEFT FLAP.
OUHBOARD SECTION 0!" LEFT ”.AP 12‘ LEFT ENGINE PROPELIER
LEFT WiNG GOUGES, 338° m, ‘ 13, RADOME
LEFT ENGINE PROPELLER SLASHES, 14, RIGHT ENGINE PROPELLER
(3st) PROP, SLASH - 18" LONG. CENTER LINE OF 15, NOSE GEAR ASSEMBLY
SLASH T0 CENTER LINE OF NACELLE MARKS 56" 36, RIGHT WING 11P AND SECTION OF
{2nd) PROP, SLASH - 4'6" LONG, CENTER LINE OF GUTER WING PANEL
SLASH T0 CENTER LINE OF NAGELLE WARKS 310%. 17, LIGHY pol

18, LEFT LANDING GEAR

m it ongine 20° sft 19, GOUGE
nf‘mla conter line

oo
Troe Blass from right wing tip

| %
B % jght imbedded In tres

'm

NATIONAL 7H'ANSP0RT ATION
Washington. 0.C.

EDGEWOOD ROAD

ot WRECKAGE DISTRIBUTI
MOHAWK AIRLINES, INGS

FAIRCHILD WILLER FH-227, N
Approx 3.5 nautical miles

Albany Municipal M:'
Albany New York, March 3 )




Poic | 8, NACELLE VARKS, 350° M Pmc“mg page blank - 63
a. LEFY W/NG NAVIGATION LIGHT O LEFT WING SECTION ,
B TIP GUUGE, INITIAL IMPACT POINY, 338 m. 10, SECTIONS OF LEFT WING AND LEFT FLAP,

,‘ 3 719 AND SECTION 0 OUTER WiNG PANEL. ” ATRCRAFT NOSE STRUCTURE

BRO SE.TION OF LEFT FLAP 12, LEFTENGINE PROPELLER -
§6 GOUGES, 138° m, 13, RADOKE

i PROPELLER SUASHES, 14, RIGHT ENGINE PROPELLER
BPH.0P, SLASH - 18" LONG, CENFER LINEOF 15 NOSE OEAR ASSEMBLY

7O CENTER LINE OF NACELLE MARKS 5'6" 16, R1GHT WINGTII* AN SECTION Of
BAPHOP. SLASH - 4'6" LONG. CENTER LINE OF OUTER WING PANEL.

R TO CENTER LINE OF NACELLE MARKS 3110 17, LIGHT POLE

18, LEFT LANDING GEAR

. .. ' 19, GOUGE

aim fiom right wing tip
light imbedded in tree

NATlUNAL TRANSPCRTATION SAFETY BOARD
| Washington, D.C.

WRECKAGE DISTRIBUTION CHART
MOHAWK AIRLINES, INC.

FAIRCHILD HILLER FH- 227, N7818M
Approx 3.5 nautical miles south of

Albany Municipal Alrport
Albany New York, March 3, 1972




ATTACHMENT 5

J
CARGO COMPARTMENT DOOR

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, 0.C.
FH-227 SEATING DIAGRAM

WOKAWK AIRLINES
FH 227, N 7818M FLIGHT NO. 405
~ ALBANY, NEW YORK
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u67.

AIRCRAFT PERFURMANCE CAPABILITY
Left propeller powered to 12,000 RPM and constrsined on 28° CFL

Normal right engine operation (nominail powesr)
Ait:i.fwde - )"50 feer, teuperature = ISA-25° C
Landing gear and f£laps retracted

- Right Engine |Total Gradient | Rate of Climdb | Maximum Speed In
Speed~ Available at at 125 KT Straight end Level
Rotations | 125 KT EAS- EAS~Fsat - Unaccelerated
Per Minute Percant Per Minute Flight«Knots
‘ Equivalent Airspeed

11,000 40,23 | 28 130
12,000 £1.61 195 146
13,000 $3.00 363 156
14,200 #4 44 f 537 166
15,000 #5.35 647 171

Left propeller feathered or windwmilling

Normal right engine operation, minimum dry power = 15,000 RPM
Altitude = 750 feet, tomperature 18A-25° ¢

| Left Propeller | Total Gradient | Rate of Climb | Incremental Alti-
Configuration |Available at Descent at 125 | tude Required to
125 KT EAS- KT EAS~feet Travel 4 NM¥* «
Percent - | Par minute Feet

Feathered «0,98 -119 238
Windmilling «2,56 ~310 620
at 28° ¢ L
Windmiliing b, 64 -561 1122
at 16° C PL

Feathered £2.77 #£335 N.A,
Windmilling $1.27 #154 N.A,
at 28° ¢ PL
Windmilling -0, %8 ~119 238
at 16° ¢ PL ‘

* Approximate distance of impact site from airport.
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The performance capability of the airplana
drag brake down, for conditions

follows:

» 68 =

ATTACHMENT 7, Page 2

with the flaps up and the
otherwise similar to thoge above, 18 as

3. A, Left propeller powered to 12,000 RPM and constrained on 28° CPL

B, Normal right ergine operation (nominal power) .

Right Engine
Speed =
Rotations
Per Minute

Total Gradient
Available at
125 XT EAS-
Percent

| Per Minute

Rate of Climb/
Deacent at 125
KT EAS~Feet

Maximwum Speed in
Stroight and Level
Unacceleratad
Flight=Xnots Equi-
valent Airspeed

11,000
12,000
13,000
14,200
15,000

"‘109%
-0.58
#0.69
$2.19
#3.00

-230
= 10
¢ 83
£265 -
363

4. A, Left propeller feathered or windmilling

B,

Normal right engine operation, winimam dry power - 15,000 RPM

Left ?ropallar
Configuration

..

Total Gradient
Available at
125 KT EAS-
Percent

Rate of Climb/
Descent at 125
KT EAS-~Feet
Par Minute

Incremental Altie
tude Required to
Travel 4 Nautical
Miles « Faat

a. Feathered

b. Windwmilling
at 28° ¢ p1L

¢. Wirdmilling
at 15° ¢ L

“3002
«4,60

"'6075

=365
=556

~515

730

1,630

a. Feathered

b, Windmilling
at 28° ¢ PL

¢, Wlndm%lling
at 16 ¢ 7L

£0.63
~0,92

"3 * 12

£ 76
~111

=377

N.A.
222

754




- 69 = ATTACIMENT 8

UNITED STATES OF AMERICA

NATIONAL TRANSPORTATION SAFETY BOARD
| WASHINGION, b.C.

ISSUED: July 7, 1972

Adopted by the NATIONAL YRANSPORTATION SAFETY BOARD
- at its office In Hashington, D, C.
on the 23rd Jay of June 1972

LB R R N RV PR Y LA XS B N B L E 3 K B 3 % Y ¥ ¥~

FORWARDED T0:

Honorable John H, Shaffer
Administrator

Federal Aviation Administration
Washington, D, £, 20591

e O I A T A N B A G T S M AN B WD S e v s e W e -

SAFETY RECOMMENDATIONS A«72-99 thru 101

During the Nationel Transportation Safety Board's Public Hearing
regarding the Mohawk Airlines Accident at Albany, New York, an area of
disagreement developed as to the proper emergency procedures to be
follovwed upon encountering a cruise pitch lock withdrawal malfunction.
Pillots operating the FH-227B alrcraft stated that th y disagreed with
the published procedures contained in the Mohawk Airlines Operations
Manual,

The Mohawk Airlines emergency procedure now in effect describes
several methods to eliminate the cruise pitch lock malfunction, The
procedure goes on to state, "If the lock cannot be withdrawm, the affected
englne should be shul down and the propeller feathered to avoid the danger
of overheating the engine vhen the aircraft reduces speed for the landing,
The emergency procedures contained In the Ozark Air Line Opevatiops Manual
do not follow the Mohawk presentation verbatim, but are similar.

Three Mohawk Airlines pilets (a linc captain and two FAA designated
check airuen) testified that they disagrceed with the latter portion of
the procedure, They statod, in part, that if the engine was producing
thrust they would prefer tn continue using it io touchdown, even though
the propeller was "hung" on the cruise pltch lock. fThis preference
coincides with the recommendeu precedure contained in -he Rolle Royce
Service Bulletin No, 61-10m, dated May 15, 1470,

The Safety Prard belleves that the arca of dlsagrecment lrought out
by the testimony ond the data set forth in the Rolls Royce Bulletin 61-10a
constitute sufficlent grounds to request o reevaluvation of the present
emergency procedure, |

B A WE R PR T
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The explanation in the emergency procedures scchbion of the Mohawk
Operations Manual 3s misleading, It creates the impression that the
main hazard associated with a propeller "hung" om the cruise pitch lock
1s potontial damage to, or destruction of, the affected engine., No
mention is made of the difficuliies associated with continued flight
following such a malfunction, For instance, the hazards involved in
attempting a missed spproach from low indicated alrspeed with the
propeller "hung" on the cruise pitch lock are uot described. The
Operatiosal Manual should be revised to place emphasis on the operational
problems inherent in attempiing to land, or execute a missed approsch
without shutting down the engine and feathering the affected propeller,

The Safety Board, therefore, recommends that the Federal Aviation
Administration:

1. Review and evaluate the present cruise pitch lock
emergency procedure. The review should include an
evaluation of the recommended procedures set forth
by the Rolls Royce Company in their Service Bulletin
No. 61-10a to ascertain if these procedures are
preferable to those now in effect,

2e Require that the language in the Mohawk Airlines Operations
Manual and other FH-227 air carrier Operations Menuals be
revised to clearly identify the potential hazards
assoclated with continued operation, attempted landings,
and missed approaches with a propeller "hung" on the
cerulise pitch lock,

3. Require that all cerriers operating FH-227B aircraft
revise their recurrent ground training curricula to
include instruction on the performance characteristics
of th. FH-227B when operating the aireralt with a eruise
pitch lock malfunction., Emphasis should be plazed upon
flight conditions involving a windmilling propeller
on the cruise piteh or flight fine locks and the minimwa
control speed problems associated with such conditions.

Members of our purean of Aviation Safety will be available for consule
tation in the above matter if desired.

These rccommendations will be releosed to the publie on the issue Jate
shown above, No public dissemination of the contents of this decument
should be made prior to that date.

Reed, Chairmon; McAdsms, Thayer, Buigess and Haley, Membea s, concurred

in the above recommendations. ~
By Joha H. Reed

Chairman

.
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION
: : : WASHINGTON, D.C. W

¥ JUL 172

THE ADMINISTRATOR

Honorable John H, Rexd

Chairman, National Tramsportation
Safety Boavd

Department of Transportation

Washington, P, €, 20391

.

Dear Mr. (Hairman:

This 18 to acknowledge receipt of Safety Recomméndations A-~72-99
thru 101,

We are evaluating these recommendations and will advise you of the
results as soon as possible,

Singerely,

o R et e
A i sty P e “Q‘&&E&’;&f—g‘ﬂ‘
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DEPARTMENT OF TRANSPORTATION

FEDERAL AVIATION ADMINISTRATION
. IO Aoy SR SO

AR

WASHINGTON, D.C. 2059

14 MR 1973

Honorable John H, Reed

Chafrman, National Transportation Safety Board
Department of Trangportatcion

Waghingtgn, D. €. 20591

W
Dear Mr.Nhairman:

OFFICE OF
THE ADMRINISTRATOR

This is in response to your letter of 16 February 1973 which
vequested the status of our reevaluation of FH-227 cruise pitch
lock emergercy procedures,

1. We have reviewed and evaluated the present cruise pitch lock
emergency procedure including Rolls Rovee Service Bulletin No. 61-10a.
The Approved Flight Manual procedures are considered gatisfactory.

These procedures are not mandatory, however, and do not peohibit an
operator from developing and training personnel ia alternate, equivalent
procedures, |

2, VWe agree that operators shou’d be aware of the potential hazavds
agsocfated with operating au enygine with the propeller “hung' on the
c¢xulse pitch lock. While wo do not object to inclusfion of such
information in certificate holder's operations manuale, we favor
modification of initial and recurrent training paograms to include’
it. This will apprise crews that the airplane can be succesgfully
handled in this confijuration in various maneuvers including missed
approaches, without damage to the engine.

3. We plan to insert operations bulletins in FAA Handbooks 8430.1A
awd 8430.6A, Principal Operations Inspectors will be directed to
revise operutors initial and recurremt training programs which we
believe will satisfy the intent of recommendations 2 and 3.

Sincerely,

L OSSP

A ko g s o e ST
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NATIONAL TRANSPORTATION SAFETY BOARD 4 ' i

DEPARTMENT OF TRANSPORTATION N
WASHINGTON, £.C. 20881 ' | -

Lt o A

Honorable John H, Stsifer

Adminigtratorx
Federal Aviation Administration | ¥
Washington, D, C. 20591 | E -
Dear Mr. Shaffer: 8

This is in response tc vour letter of November 7, 1972, concerning : - Y
your progress toward rulemaking action on general aviation c-ashworthi- ‘ f;i‘ a

ness standards. Your planned issuance of proposed rulemaking to require

the installation of shoulder harnesses on small airplanes is most encour=
agivg, The National Transportation Safety Board has learned informally - 3
that the forthcoming NPRM would also amend 14 CFR 91 to raquire that : g -
crewvuenbers wear shoulder harnesses. We recognize the importance of g o
these positive steps to improve pilot protection in samall aireraft, 3

Additionally, in a related area, we believe that your racent rule- k-
making regarding the requirements for crewmembers of trunsport-category '
aireraft operating under 14 CFR 121 to wear their shoulder harnesses
for takeoff and landing also represents a significant advance in crew
protection,

However, it also focuses attentinn on several inconsistencias
which exist in the regulations on the subjact of shoulder harnesses and
which the Board hopes will be resolved by the forthecoming proposals,

First, under Part 121 operations, the degrae of protection afforded
crewmenbers flying aircraft certificatec before January 1, 1958, 1s
less than that provided in more recently certificated aircraft, where
shoulder harnesses are required to be installed. Federal Aviation
Administration statistics show that as many as 269 of the 2,797 regisw-
tered multiengine air carrier airplanes still in service were certif-
icated prior to January 1, 1958. One of the airplanee in this category,
a Mohawk FH-227, crashed at Albany, New York, om March 3, 1972, killing
14 passengers and the two crewmewbers on the flight deck. This aircraft,
although manufactured in 1967, was type certificated prior to 1958 and
thus exempted from th: shoulder harress requiremen.. Our investigation
dleclosed that the castain and the copilot might have survived the
accident had both cremembers worn shoulder harnesses, Expert medicnl
testimony corroborated our findings,
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The Safety Board believas that pilots should be affonded similar
protection, ragardless of the type of equipment they fly. Moreover,
the protection afforded by shoulder hacrnesses could prove vitally
important in enabling crewmembers to assist in passenger evacuation
following a survivable crash.

This ieseer protection extends also to the crewmembers of alrcratt
operated under 14 CFR 135, since no requirement exists for shoulder
harnesses, elther in Part 23 or Fart 135, It seems reasonable to require
conparable standards for both Pare 121 and Part 135 operations, since
bath crews are exposed to similar hazards during takeoff and landing
while engaging in commercial passenger-carrying operations, and both
have similar responsibilities for assisting in passenger evacuations,

Our 9reliminary information from your staff indicated that the
provisiona of thu forthcoming proposal would be most beneficial for
gencral aviation operations, The Board believes, however, that gimilar
regulatory smendments should also be promulgated to encompass all air
conRaxce pegmants.

Accordingly, we urge you to ensure that the forthcoming changes
to Parts 23 and 91 regarding the aquipping nnd wearing of shoulder
harnesses by crawmembers are sufficiently broad in scope to apply to
aiy taxi operations, as well as corporate/executive aircraft operations.

Moreover, the RBoard believes that Part 121 shouid be similarly
amanded to require that all transport category aircraft be equipped
with shoulder harnesses after a readonable date, to allow operators
to retrofit equipwent which was type certificated prior to January 1,
1958,

The Safety Board looks forward to the issuance of your forth-
coming NMPRM on thie subjact because of our great concern for this
mztter and the fer-reaching poterntial for improved crew safety which
could rasult,

Sincerely yours,

Origincl signed by
John H. Reed

John H. Reed
Chairmun
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