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MOEAWK AIRLINES, INC. ‘
FATRCHILD-HILIZR FH-227B, NTSL1M,
. NEAR GLENS FALLS, NEW YORK

" NOVEMEER 19, 1969

Sﬂorsrs
', Mobawk Alrlines, Inc., Flight L1l of am—za;-;g@,
en route ta Glens Falls from-Albany, New York, crashed -about-

2020 s.8.t. in pountainous terrain approximately 9 nsutical miles
noxth of the Harren Cmmty A:Lrport, Glens Falls, KNew York.

mnmmmamm.von-pwoach to%l% since

sutmﬂrﬂ.mtronlso'ulzmtnﬁthgusutoao tes.
'I'hece:l.l:l.ng at Gleps Falls vas given as 2,100 feet overcast, the
visibility was T miles in light rain, . :

: The flight mrn.ew Glens hua at’ 3,000 reet and_ proceeded north

for aboute 1 minute and 15 seconds at vhich time a left twrn was ini-
tiated prepetory to return to the airport to land on Rumway 19. :

During the last portiom of this turn, +the aircraft contacted trees of ciricf
the northwest slopeofﬁlotmobmﬁinonahmdinsofaboutlao’,
approximately ) nautical mile east of Kattskill Bay, New York. It. IR
theﬂ.mpectedtheraceofarockelirf, a.fterwhich:ltdroppedwm:(

m&mm lodged. between trees and the side of the mmta.in, T
and burned, .

The elgvation of tbe initial 1n'pact with the rock face of Pilot
Knob Mountein was approximately 1,960 feet. The three crewmembers
and 11 paasengers received fatal mjur:l.es, a.nd. the aircraft was
destroyed

wd!be ‘Board determines that the probable cause of this ace:l.dent

- was that the captain, while conducting an approsch,exceeded his clesrance
limits snd, thereafter flew the aircraft into a severe "lee of the

mountaip downdraft"” st sn altitude insufficlent for recovery, Ko

evidence was found to explain vhy this perticular appmach was
attempted.; /“
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1 [HYESTIGATION
11 Bistoryeafeibe Elight |

Mohawk Alrlines Flight 411 (M0-L11l), & Pairchild-Hiller FR.22T3,
NT811M, departed.Albany, New York, on an Instrument Flight Rules (IFR)
flight plan, for Warren County Airport, Glens Falls, New York, about
2003 1/ on November 19, 1569. Plgt h].l was a scheduled passenger/
cargo nlght bie

At 2006324, Albany Departure Control gave ‘MO-b11 the Zollowing
weather report: "And Monsws four eleven, the Glens Falls weather
measured ceiling two thousand one nundresd (feet) overcast, visibility
seven, light rain, wind one eight zero at one T, p*ax gusts two
two, and altlmeter two nine elght 2810, Rﬂmy one nine in use.

At 200T: 16 the Glens Palls tempera.ture of 5&“ m releyed to and
- acknowledged by m-hn.‘

At 2007:32, Departure Control issued, the following clearance to the
flight: "Mohawk four eleven, you are cleared to the-for & YOR approach
at the Wexren County Airport.” m-hn a-cknowledged

At 2mo.h8 MD-411 reported at Miller Intersection (see Appendix C)
ag follows: "Al‘bany, ah Mohawk Four Eleven's at Miller going to Glens
© Falls Radio."™ The Flight Service Station (FSS) agent at Warren County
" Alrport stated the flight then contacted him requesting the weather,
He stated he gave the current weather information and informed the

flight that the landing ruvay vas 19,

There are two VOR approaches to tf: Warren County A|rport at Glens
Falls, Rew York. They are the VOR-1 azd the VOR DME Runway 19 (see
Appendix C). Distance measuring equipeent (DME) is required on an
aircraft in order to use the YOR IME Rumway.l9 approach. Camp=ay res-
wlations probibit the use of DME as a primary nsvigatiopal lostrument,
This means that if the aircraft DME iS to be it mst be in
conjunction with a fan marker, a radar fix, etc.

The VOR-1 approach applies to any runway. It can te initiated

either at Miller Interssction or over the Glens Falls YORTAC, According:,

to the Jeppesen Approsch Charts, used by ohawk Airlines, an immediate
descent can dbe initiated at the Miller Intersection to descerd to
1,800 feet mean sea level. 2/

Al times ju this report are eastern standard times expressed in the
2h<hour clock.

2/ ALl altitudec will be expressed in fest above mean sea level (m.s.l. )
unless otherwise mdicated. :
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Upon reaching the Glens Falls fan marxer (5.1 nautical rile (FM) from
the YORTAC), a straignt.ia gpproach can te mace if the lexding is to

be made oz Rumvay 1. Wen the landing rumway is 19 azd visual conditions
are sttained, te VOR approach cex be discontinued and a visual approach
zale to Ruoway 19.

The pilot mey elect to ,proceedto the Glens ®alls VORTAC at'en
route altitude rather than initiate the descent from Miller Intersection.
Whn he so elects, he makes an immediate right turn over *he VORPAC to -
intercept the 186° radial of the Glens Falls VCRTAC outtound, Descent
can be made to 2,5CQ’ =22t as long as the procedure tm is completed '
within 25 ¥M of the VORTAC. Descent can then be continued to ¢ross the
Glens Falls fan marker at or above 1,100 feet, affsr W the szae
procedure 2s given for the VOR-1 approach can be followeds

MO-411 did not descend it Hiller Intersection. - Tae flight data
recorder shows that MO-4%11 continued on to Glens Falls VORTAC at an
altutude of 3,000 feet and on a 006° 3/ heading. over the airport, the
aircratt meke a slight right followed by a blight,left twra, During
tae left turn, the alrspeed reduced from 1&4 knots to 152 knots. The
aircraft then returned to and continued on tae C06* heading for.
apmroximetely 1minute and 15 seconds (7 §M DME), at wbieh e a
reversal in course was initiated.

Witnessess stated that the fligh{ pessed over the Werrez County
Alrport on a northerly he¢ading about 2015+ Shortly thereafter, other
witnesses saw the aircraft over Lake George, between Diamcnd paint . .« .
Bolton, aod in the-vicinity of Pilot Knob, New York (see Appendix D) .
Witpegsss also sald the tope of the mountains were discernidvle, The
mountaintops were 2,130 to 2,350 feet m.s.l¢ in this area.' &me witness
who sew the It flash gqifh "...there' seemed to be thin clouds
between the firetall ard The witnessed also stated there was
light rain at the time with xedsrate winds between Belton and Diamond
paint axd heavy rain vith strong winde at Fllot Knob sod Ksttakill Bey-

About 2020, the airarast struck the Cliff & hm Impact nu,
sbout 200 feet velow the top, on the northwest slope of Pilot Knob .
Mountain, spproximately 1 NM-east of Katiskill Bay, Hew Yok The 11
tagsapgers and three crewmembers received fatal injuries sod the air- -
craft was destroysd by impat aed the ensuing fire,

T Ot of impect wis at latitude 43°29'30"N,; lomgitude 73°36'39"W.,
& an slevation of 1,50 feet. The accident site nu, located ¢n the .

016° radial Or the Glens Falls VORTAC at a measured distaoce of 9 WM

trem the station.

¥ 411 indications Of aircraft beeding are in degrees magnetic.
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12 Injuries to:Persons : |

-h- |

First inp@at vas with evergreen trees thsn, approximately 20 feat
farther alonz the flightpsth, the aircraft impacted the near.vertical
face of Pilot Knob Mountain., Demege tOo the evergreens indicated the
track Of the aircraft vas 176% This damage also indicated the aireraft
had e 12* right-wing-down attitude and was descending et a 12* angle
a3 {mpect,

Injuries Crew Passaugsrs Qther

Fetal 3 11 0 1
Nonfatal 0 0 0

None 0 0

13 Damege to Aircraft

The aircraft vas destroyed by Nad and the 'ensuing tire,

14 Other Damage

Tae only other damags ceused by impact ani firs wes &ne to several
large trees.

1,5 Crew Information

All crewmembers were properly certificated and gialified for thedir
positions.  (For details see Appendix B)

16 Aireraft Informaticn

Tre aircraft maintenance records reviewed (@®last log sheet
available was Ho,354-247 which indicated e total aircraft time of
7553:36 hours) showed the aircraft was maintained in accordance with
PAA and, company procedures.

Daring our mormal records check, it was found that some navigation _
instrument problems began to appes: in the aircraft log beok on |
September 10, 1969, Further investigation, novever, revealed that these
problems did not constitute a trsed in navigation instrument problems. .

The captain who flew the aircraft immediately prior to Captain i
Hourinan stated, in AL, as follows: ",,,Captain Kertz indicated to me -
that the aircraft was et the time of crew chrarngs without any mechanical

discrepancy. Tre log vook of Aireraft NT8LIM contained no writeups

et the e and none were added by B
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The weight and center of gravity were within the prescrided limits
Jfor landing,

1.7 Meteorological Information

Synoptic situation

Thne 1900 surface weather chart showed a strong cold front oriented
north-south s<ross eastern New York, west of Glens Falls.

-Surfece Weather Qbservations

Glens Palls (Glens Falls is located 9 ¥M south of the accident
site).

1956. - Measuved 2,100-foot overcast, visibility 7 miles,
light rain, temperature 53 F.) de¥ pint 48 F,,
wind 15¢* at 12 knots, gusts 20 knots, altimeter
getting 2980 inches. Rain began at 1819.

Burlington  (Burlington is about 60 WM nortk of the accident site),

2000 - Measured 4,000 feet broken, 7,000 feet overcast,
ibility 7 miles lggﬁt rain e temperature
IF-, ' & pint ﬁhJ fﬂng ﬁi’knots gusks
22 knots, altimeter setting 2976 inches, rein begen
at 1902,

2100 - Measured.3,600 feet overcast, visibility 7 miles,
light [AIN, temperature 50° F., dsw point 44° V.,
wind 150° 17 knots, gusts 24 xnots, altimeter
setting 29.74 inchzs,

The 1843 wipds aloft observation st Albany, h8 M south of the
accident s:lte, was in part as follows::

(;oogeifft:.a.i.) | (D?E’:fif_ﬁe) | "@{t;%’
Surface . 160° 20
1 ’ ' ‘ 160° ) 28
2 | 155% . W
3 160° 41
4 170° 51
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Wea.ther Burea.u Foreca.sts
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"The aviation termina.l forecasts issued by the Foreca.st Office at
New York at 17&5‘1 valid 1800 to 0600, were in part as follows for
Glens Falls and’ Albeny. : M

Glens Faﬁ ‘ ' . | o -

i . . .
1500- 2100, ceiling 2,500 feet broken, 5,000 feet overcast, wing

- 190° 15 knots and g.\st,. ! : o l
1800-2100, ceiling 2,000 reet broken, 5,000 feet overcﬁst, iwind

windauoft-'. S oL

The winds aloft forecast .L.ssued by the National Héteorologic; ‘
Center at 1245, valid at 1900, for use from 1300 to 2200, in
part as follows: S T :f" f]

.A__lzsgz__,l | | f.

3,000 feet m.s.l. --1T0° 32 knots. o ' T f .

g
Plattsburg (plat‘ts'».burg s sbout 70 M north of the sccident si‘ce)

‘ : 1
3,000 fzet m.8.l. -=-170° 33 knots. Lo i ‘ '1
east of Connecticut Valley and wostly moae?a‘té”ﬂtﬁ“n"‘elaﬁ..ﬁ 9&’0 fsg‘.c ;
severe turbulence below 12,000 feet west of Comnecticut Valléy,‘ oo
especially within 100 miles of the front and across higher r:ldgesi. P
Lo
The Albany 1843 radiosonde ascent showed the freezing lc]-.vel wes
near 9,900 feet m.s.l. A | !1

It wes a da.rk, windy, rainy night according to observers on the .
T eam AlTa 4+n a-tcr-n'r'n the m\mta.in. Dea.ks

':‘""' they 1ooked east rrom Lake George.

—-— !
.mne total rainfall at Glens Falls for the 24-hour period tlrom
0000 to 2koo on November 19, 1969, was 0.27 inches.

[
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The captain who flev NT81IM immediately prior to Captain Hourihan
stated in part an follows ¢concerning the weather: " After completion
Flight 402, 1 entered our operation office at LaGuardia and spoke
with Captaln Hourihan, who was, at that #re (1800 hours), signing {:ts
flight plen and working over weather sequences. Captain Hourihan and I
discussed briefly, three points: (1) condition of sireraft - good n
writeups, 52) altitude between points - smooth between layers for me.
(3) winq,s Surface) at destination end departure - strong bT't ecceptable

Co |

.\

The aids tolnévigation at Warren County Airport we-‘re‘LW

1.8 Aids to Navigation

(VOR with DME),. a rotating beacon, &8IL (Runway End Identific Ldghts)
on the approach end of Rumay 01, and 'high-intensity runway 14 S
(on meximum brightness). The runway lights at the time of] th a;p;'qgch

were set on maximum brightness. All of the aids were in oper iﬂl |t
the e of the acudent and there were -no problems indieat “ Mﬂr E;
monitors. , l 1 }- -‘
i | : |
The PAA conducted a flight check of part of the navigation[ hi&s q
within a few hours following the'accident, and the remainder o e |
following day. Nb discrepancies were found. Subsequent g‘fo 1
maintenance checks revealed no equipment difficultie. « s

1.9 Communications | |

COmmunica.tiona made'to snd 'by #0-411 were recorded from p;ricl
takeoff through arrival at Miller |ntersection. Significant, pe.rt
these transmissions are. e e ; ; '\  ,

, i-i{l‘. ‘:_‘LH

0058:21 411 Albany; rohswk Four Zleven t=nd ! ilf |1 'i’
oy

1

'Lli i

0058:25 ¢  Mohawk Four Eleven taxi Ruwway Qe Nine, wind o:ne] ‘el
zero degrees ,at one two gusts to two five . | 1 l '

. SR
0101:00 GC Wohawk Four Eleven is cleared Glens Falls VOR via the
Albany zero three nine radial, Glens Falls one: eight:
six radial, maintsin three thousand, after departyre. !

be a left turn heeding zero one zero vectors ' |,

* R@ndsz ‘mhwk ni@t hlll.".O......................hll 1‘
v Albmy Tower Gromd control.'l......l........m I‘

Albany Tower I.Ocal Con‘trol........-o..-......m i" ;',: [ ]

Albany Tower Departure Control (Rade.r).......DB S E



0101:18

010146

0101157

01063 24

0106: 40

0106:49.

0107:16
0107:19
010T7:32

0107:38
0110: 48

0110:52

k11

k11

DR

EAbE

L1t
DR
b1
DR
L
L1l

DR

-8 .

'‘Pour Eleven cleared to ah Glens Falls VOR via the
Glens Falls zero three nine Glens Falls one eighty

- siX to maintain three thousand, a left turn zero one

zeso for vectors, squawk one thousand, departure one
twenty-six six

Albany Four Eleven is reedy for takeof?
Mohawk Four Eleven ¢lesarad for takeoff

Madwank Four Eleven, the Glens Falls weather measured
ceiling two thousand one hundred overcast, visibility
seven light rain, wind one eight zero at one two peak
gusts two tag and altimeter tao nine eight zero,
Runwsay, Ome Nine in use

Four Eléven, thanks

Albany ah Four Eleven, do you have the tesaperaturs up
there please

Glens Falls temperature, £ive four
Thank you -

Mohawk Four Eleven, you're cleared to'the-for a VoI
apuroach at the Warren County Airport

Cleared approach, thank you Fcur Eleven

Albany Mohawk Four Eleven's at Miller, going to Glens
Falls Radio ax

Roger, Mohawk Four Eleven, advise Glens Falls to, of
your dewn time or your ah cancellation and radar service
terminated

.0111:01 ,411 Roger thank you

an "'In Range™ call "isusually made by each flight vhen it is about
5 minutes from touchdown. Flight 411 made no "In Range.' ¢all,

110 Aerodome and Ground Facilities

Not applicable.

1.11 Flight Recorders,

The flight data recorder (FDR) and the cockpit voice recorder (CVR)
vere found loose but on proper station in the aft section of the pressurized
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compartment, Both had been sxposed to high heat after impact, The CVR
tape was melted to the extent that it wss unreadable. The FDR was a
Model F-542, Serial No. 1616, manufactured by United Control 'Data
Division. The,readout of the flightdata recorder is attached as

Appendix E

112 Wreckage

IMpedt and 'the ensuing fire destroyed most of the aircraft so
that much of the structure could not be identified posfttvely. However,
those parts which were outside the ground fire area showed no evidence

of in-flight fire.

Most of the wreckage of N7811M was distributed along and quita
close to the base of the rock cliff which the aircraft impacted. The
site was located 9 N from the Glens Falls VORTAC ‘'on the 016° radial.
Tre rear fuselage and the tail section were located approximately
70 feet west of the imitial ipedt point. The right engine 244
propeller, the major components located rarthest along the general line.
of flight, were approximately 100 feet south-gouthwest OF the impaet

point. The left wingtip was recovered on top of the cliff near the east-
ern edge of the cut in the trees. Zagine parts and parts from the forward

fuselage were fourd wedged irto the cliff or lying on ledges along the
face of it. The pilet's control column and many of the cokcpit in-
strument remains were also found on these ledges. Wo aircraft parts
were found outside of tae impact area described above. All fractures
observed were typical of those caused by overload. The preimpact
integrity of the control system could not be determined becausé Of the
extensive mpact apd fire damage. S

‘Examination OF the'wing flap and landing gear components revealed :
the flaps Were extended to a setting of 164, and the landing gear was
extended at the e of impact.

The cockpit area disiatesgrsated during impact, thus precluding
accomplishment of any comprehensive cockpit documentation. Altbougn
the cockpit area was disintegrated, various cockpit components were
thrown free at impact and were recovered from the ledges and from the
bottom of the- cliff kabwv the ioitial impact point, ' Sigaificant data
was Oobtained from these comgonents,

Tre instrument' panel, which is of one-piece constriuction, was
recovered in six sections from scattered locations. The copilot's
side Of this ipstrument panel had been exposed to the ground fire.
Sections of this panel contained the flap indicator ani copilot's
static selector switcnes, The remains of various other switches,
light sockets, and the dual water-metheml quantity indicator were
also attached. However, the condition of these panals prevested the
obtaining of any usable informatioa,

T T
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The DME was tunsd to the assigned channsl (Chanmel 39) for the
Warren County Airport at Glems Falls aod iodicated O miles to the
station on the D¥8 unit located in the radie reck,

Both the No. dand No. 2 VHF transceiver units were recovered.
Both were dazaged by impact and fire. No. 1 had a setting between
123,6 and 123.65 Mz, "he Gleng Falls Flight Service Station frequeasy
wvas 123,6 Mz, No. 2 had a setting ¢ 130.0 iz which corresponds to
the ¥onswk Airlines receiver frequency at Glens Falls.

The pedestal where the frequency selector panels for the transceiver
units ar: aormally mountad was ok recovered. O selector pensel was
recovered but the internal mechanism wves broken, saliowingz the selector
drums to rotate ?freely, ami thus preventing the obtaining of valid
mrelapact settings.

The 1eft engine revolutions per minute (r,p.m.) iedicator was
recovered. The face glass w=s missiag but the pointers «wd face,
taougn distorted, were attached. This indicator displayed a 12,280
r.p.z. reading and the pointers were not free to mve, The right engine
r.p.2. indicator vas not recovered.

The right propelier pitch control piston was 3-3/4 incaes from the
front face of the e¢ylimder wrih is the setting for a blade angle of
23° 50!, The blade angle for fiizht fine is 15* and for cruise is 25°,

Rotation of both engines at impact was estsdlisned by turbine
blade verds ard rotational ruddbing of the blades on stationary parts.
Purther, it was established that the o, Aturbine sbaft asd failed
in torsion.

There was no indication of overheat on the turbine assembly of
either engine.

The elongated filament of the vertical fin rotating beaccz indicated
that {t wes operating at impact.

¢Gther instruments found =2zd their indications:

1. Captain's Higt Director Indicator 10* mossdown
2 Captain's course Deviation Indicator 10° nosedown _
Course selector *Between 197" and 208°
Heading marker 35t
Compass card 150°
course arrow 2k0* and reciprocal
at s

3. First officer's Course Deviation Indicator
Course selector *Between 198° =nd 199°

® lpre accurate readings were not possible because the needles were bent.

L — — g S _ " g A sl e Ot
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Heading marker Ou'nndcauldnotbemved
Compass card
Course arrov . 195'

b, Turn and bank ipdicator = both - no valia iuformation.

5. Directional Gyros 2)- Al exhibited rotational scoring.
Yertical Gyro

6. Altimeters -~ two unrelated parts, oze of which indicated a
- setting of 29.70

T. Pitot head - Full of tree bark

-‘ OB Hre

According to vitnesses, the fire that ensued after L-pnct burned
fiercely for approximately 40 minutes and then smoldered for an undeter-
mined time thereafter,

There wers two distinct areas orrire (nema.extcndedfronthe
point of impact with the rock face over the top of the cliff for
approximately 4O feet along the general direction of flight., The other
4rea was concentrated along the base of the cliff in the vicinity of the
right engine, right and center section wing remains, and the af't
fuselage. Large porticns of atructure and ingtruments in this area

'mq entirely consumed or were reduced to solidified molten slag.

1.14 Survival Aspects

This was a nonsurvivable accident,

1.15 Testas and Research

Several test and/or resesrch activities were conducted as follows:

1, Doth VOR units and parts of both Redio Magnetic Direction
Indicators were recovered, They were taken to their respective
marufacturers for disassembly end inspection,  but no useful
inforastion was obtained.

2. The Board's ata:!‘f analyzed the FDt information to comstruct a
groundpath for Flight k11, This is attached as Appendix D
.and F, Their calculations encompassed the entire flight from
Albeny. They concluded that MD-411 encountered an average wind
of 58 knots from 173" magnetic at the cruise altitude,
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‘I‘be Board asked"the aircraft division of Fairchild-Hiller
to analyze the last 2 minutes of the flight recorder data
concerning this accident. Their analysis concluded that
M-411 endountered an average vind of 61 knots from 181°
between ller. Intersection and impact. They also stated:

the time period from 16:40 to 17:05 (time from liftoff

Alb the aircraft’s speed was stabilized on the
-_,1 t..ual 165 flaps approach*speedof 110 hots
c4lib a.ted according to the flight veight of 39,500 pounds.
Subsequent to 17:05, indicated airspeed falls below the sched-
prroach speed indicating a reduction in headwind was
Adias the airplane entered the vake of Pilot Knob,.
nditx

E)"'
1fference in calculated winds in the two reports
ﬁxe fact that the Fairchild report.cggsiders only
een Killer Intersection and the agsdgent site,
vhere the| Bureau Report considers the entlrecaagnt from L
lifrt- fo to qtmpact. . 1’11& '
3. on .T : \11[5, 1970, & Mohswk FH-227 flightcrew "participated
‘ ile ﬁihent utilizing their gimilator located at Utics,
::»v k i a.nd uging wind directions and velocities obtained by
. 11d-Hiller analysis of MO-411's flight recorder in-
o '*' 'The track that evolved from flying the flight
a.tpr rvery closely approximated the computed path presented
'the rmchud-mner and the Board analyses.

8
by

:. I| 1‘ [. :
* o | ! L&terf*the seme day, a mhwk ex-FH-227 captain, who
| 2 ; P‘ at the) ‘qz;'aining center taking recurrent jet ground
school traiﬁing snd who professed to know very little. about
the' accidenfl, was requested to fly the simulator through
se\rera.l Gl% p Falls instrument approachea, He conducted
* more Ithan five approaches from just south of the Miller
Intersact‘ioﬂ during which time several emergencles were
si.mula.ted.J ta determine the amount of distrsction they would
cause, : lNL .
1 1 '
' . - lpn the 411'5':. approach, the capta.in received instrument and
o ' VOR "out" flags over Miller Intersection., He immediately
N reque$ted| the First officer to contact Albany Approach Control
] : for a; stﬁg to Albany. Om one in vhich his gyro failure

flag ‘showed, he noticed it immediately, switched his attenticn
to 'thé st jpfficer's instrument, and continued the approach.
The othez“ithree or four runs cons*tuted combinations of
instrumentl and gyro failure, the last of which was an

wnsucdssafil jevtempt. to motor a gyro. 1_»/ The captain held his

e e e e e
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o altitude and & heading in each instance until he had called | ;
" Center and received a reply, or the run vas halted to begin .
a navw om.

) ff : ‘ b, Severa.l Mohewk pilots ustened to the ATC t.apu.- Fone of them
' could positively say it was the first officer talking, but
they were all positive that it was not the captain. It is
normal p'rnctice for the p:l.lot not flying to ma.ke most of the
radio caJ.'Ls

B Y

1.16 Other Pertinmb mfomltion

wmte T

" Five witncues sav Flight §1. Pour of the five: also heard the
'; . air‘u'd’t. Five other witmaae heard but did not see the aircraft.
One vitneu neither saw.nor ;n'l ai.rcrart but sur the explouicm of

Witnesa Inromtion ' E

' The witnesses dencribed the weather as rainy and windy,
their estimates of the rain inte :Lty rnnged from very light to heavy,
.
' The three witnesses who ssw the aircraft in the vicin:l.ty of Glens
Falls observed the lights to be blinking or flashing normally. One of
the three witnesses (vitness No. 10, Appendix D) said he cbserved
sparks coming from near the bottom of the aircraft and the.aircraft's

wings were dipping from side to side, Witness No. 11 ssid that ag he
observed the a.ircrm.‘t, he hep.rd al ud mise,

Witness No, 2, who wes located on the ‘western' side of Lake
George, was inside her residence about 2015 when she heard a noise that
sounded "like & heavy truck.™ ! She gaid that she opened the door because
the noise continued for a ahbrt! time then was blapked out by heavy
rains, Then she saw a big aircqaft appear, coming from the north, .
traveling over the lake and going south. She stated in part as follows:
| ! "It was low much lower than I expected an airplane to be with that
! . big red blinker light. I watched it to a point about East of this -
{ . position and left to go into the pantry. Well it couldn't have been
f - 30seeondsﬂhenIheardaloudthmvhichcausedmtomhouta.sI
knew that something happened, then locked out and saw a bright ball
oflightlihthatofnsunr;aewhereIlr.m.-wthemmta.:lnstobe. it ‘
was 80 br:l.ght as to silhmxett,e’ . trees and each individual branch,....".

Witness No. 1, who was' driving north on P!.lot Knob Road, which. 13
along the eastern.shore of Lake George, stated as follows:

"On Thursday ve, Nov. 19th @ apuroximately 8:15 p.m, I was. |
driving north on Pdlot Knob Beoad & when | was oot even with
| the cemetary (E. side of Toad) my attention was drawn to an

I
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sizeraty oft to right on a paralls}l heading & headed north
going way from WE., The bright red light (steady)} particularly
got my attention and as | watched it the aircraft vae low and 1
could see the outline of the Pilot Xnod Mountain, The A/C seemed
to change needing from time to e 2nd my immr=ssion was that

it was veing buffeted by the gusty wind.

;"1 continued norta on Pilot Knob Road for approx 4 mile
"toKatskill Ray. 'l was not able to see the aircraft at all
tines due to the trees nowever as | turned in a% Katskill
Bay (Mayflower Lane) | observed a Eright Flash tO the Zast,

Tae Flash lit up the sky & 1t appeared to be In zece Of Sprues -
Yountadn,

. "when | first sat ths aireraft | thought possibly it was &
light sireraft because it was going so slow,

"l recall e weather 23 being very windy and gusty, At
the #e it vas reining very nard (big drops) ard it wes a cold
rain...."

Witness N." § reither saw nor heard e aircraft. e said that
be was watcaing television whep he became svare OF a Txge red fTireball
in the ‘picture window located v=hind th vision set, He described
the westher ag light rain and moderate He stated in part =
foucﬁ;é, "...there seemed to K thin clouds between the £ireball
and

2. ANALYSIS AND CORCIUSIONS

21 s:;a

Investigation disclosed that the ¢causal factors imvelved in "this
accident were directly related to Mo-kll operating north of the Glens
Falls VORTAL at 3,000 feet while operating on sz IFR flight plan. The
following are a few possible ressons that MO-411 was north of the

.a@irport: (1) It would be the best approach from the standpoint of time,

after descent was not initiated at Miller Intersection. (2) Since it
would be faster, it would be better for rasssngsr ¢comfort and less tar-
bulent than at &wa levels. (3] There might have been a misinter-
pretation of the clearance given by Albany center. - (4) Az emergepey
might have occurred. (5) Some distraction might have occurred &t the
flight approached or was over the Glens Falls VORTAC,

The only VOR instrument approach procedure authorized into
Warren County Airport from the north requirsd utilization of DME
equirment, which wes not authorized for use as a primary procedure for

L S e ot e B oo e M A e i | e e



[N

- Bl

T

T

profile views of the approach chart and conclude . that a procedure tum
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MJ-kll due to Company Policy, Taersfors, when Albany Departure control

cleared k11, "...for aVCR approach at the warren County Airport,"®
the VOR-1 approach was the only om that should have entered the ¢sptain's

mind, However, possible sisunderstanding Mgt have been created - ..
WO ways: .

(1) The Jeppesen Manual is used by Mohawk Ajrlines and contains
o approaches to the Warren County Airport at Glens Falls, Rew York:
the VOR-1 and the VOR DME-19 (see Appendix C) « The latter sperosch
uses the 019" radial s=s the approach. radial =nd uses three different ¥
NM distance fixes t0 tontrol altitudes (1.e,, 10 NM DME - 4,200 !
feet w,s,1,, T A4 DME ~ 2,700 feet m.s.l., 4 NM DME - 1,400 feet
m,8.1,), A procedure turn is not depicted on the approach cnar:,
The explanation for this nonappearance ig,cargied ia tie Legend
Section of the Jeppesen,Approach Charts Mﬂd. This discussion sxplains
that vhen a 'procedure turn is not authorized, it «ill zot 'be,depicted.
If a pilot were unaware of this explanation, or if he were under
stress, he mizat overlook the significance of the nonsappearance of a
wocedure WM on the chart, andfor he might refer to the plan ...

could bé executed, provided the minimum altifide for ais distence Trom
the YORTAC was naintaiped, .

(2) Tae second area Of possible misunderstanding involved the
approach clearance received by the flight. The clearance as
delivarsd by the controller was as follows: "And Mohawk Four Eleven,
yau're clesarsd to the - for a VOR approach at the warren County Airport.”

/&i stated sarlisr, there srs two VOR approsches to the U——
County The VAR 1 to Runway 19 was oot authorized for use hy
this flight as stated previously, Bowever, this clearance, coupled with
the facts that Ruowsy 19 was in use, aad tFle letdown plate did not
specifically warn the pilot that the jrocedure tum was not authorized,
could have led to a misunderstanding on the part of the crev, .

The YOR-1 approsch mey be initisted either at the Miller
Intersection or from over the Glens Falls VORTAC. (See pages 2 amd 3.)
Seven fiigat recorder tapes (all that were available), covering 14
flights into Glens Mohawk pilots during the moatds of October

‘snd November, were It was found that 11 of the flights
" initiated descent at Milier Intersection and three degzn the approach

from ovarnesd the VORTAC.

The FDR readout of MD-I1l indicates a reduction of airspeed
commenced shortly after receipt of the approach clearance, waiceh would _
lead one to believe the captain was "slowinghis aircraft to begin a |
descent at Miller Intersection. However, during the twum from 04&° |
to 010°, the indicated airspeed stabilized bvetween 165 ard 170 knots, |
axd the aircraft continued on at 3,000 feet. Turbulence considerations \
might secount for such action. ]
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The acceleration trace on the FDR was inoperative but the airspeed
aed heading traces indicated moderate turbulence 5/ throughout most
of the flight, with the more marzsd turbulence in the lower flight
levels,

Since'the ¢crew of Flight 41l wes talking to Albany Departure
Control immediately prior to reaching Miller Intersection and to Glens
" Falle P33 for a short time after Miller, with no indications of an
amergency, sod since there were indications of turbulence, the Board
concludes that the reduction in airspeed was for the' purpose of ,
attaining turbulence penetration airspesd (174 kxnote for light to wed-
erate, 140 knots for severe) and not in preparation for a VOR-1 approscn,

MD-b11 then continued to the Glens Falls VORTAC at an altitude
of about 3,000 feet and heading of about 006°. Over the airport, the
aircraft made a slight right followsd by a slight left turn, then'
returned to and continued on az average heading of c0é® for spproximately
I minute and '15 seconds {TNM DM&), st which #me a'reversal in course
vas initiated. C

Threer\ﬁi%m the Glens Fells area saw the aircraft as it
proceeded Therefore, it is believed that the' erew of
MD-411 at least could have seen the lights of the tewn of Glens Falls
axd probably the lights of the Warren County Airport (the runway lights
were on maximum brightness and the runway end lights (south end) end the'
rotating beacon light were operating). The officially reported weather,
however, indicates that the preveiling ¢eiling and visibility at Glens
. Falls was 2,100 feet overcast and 7 miles visibility in light rain.

.Based upon the above considerations, it is reasonable to assume thet
no emergency occurred as the flight wes in the vicinity of the Glens
Falls VORTAC. Had there been, the pilot could have initiated an
immediatz descent to the airport. Similarly, if the crew were
distracted at this point, the distraction would not have 'been of such &
nature that it constituted an emergency or critical situation, since
there were no indications of problems associated with ground-based
navigational aids or recovered airborne instrumentation, amd at least
intermittent ground reference was »ssible,

During the iavestigatiom, the question of failure trends with
respect to aavigational instruments wes discussed at length. However,
the problems revealed by the maintenance records check were typical
of problems encountered by a1l of the airlines using the "remove and
replace” system-of maintenance. - The inverter was finally replaced, and

3/ The explanation of Moderate Turbulence contained in the Weather Bureau
Observers Manual 68-12, dated May 24, 1968, is as follows:
"Turbulence that is similar to Light Turbulence but of greater
intensity. Changes in altitude and/or attitude occur vt the aircraft
remains in positive control at all times. It usually causes var-
iations in indicated airspeed. Report as Moderate Turbulence."
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this proved to have been the problem. The fact that.te DME problem was
solved by replacement of the instrument is demonstrated by our finding
that the one installed in the aircraft was operational at impmet,
Furthermore, the two previous flights that day had been without
mechacical difficulties except for nonrotation of the bottom rotating
beacon (see Section 16).  Since 211 but one of the several

navigation instruments that were removed, checked out when bench-
chocked, the Board concluded that these problems did not constitute s
trend.

A reversal ture was commenced to the left at the 7 ®M ME arc with
a coutinuous turn from 0k8°® to 300°, then sn immediste right turn to
15¢°, at which time the airspeed was reduced to about 135 knots, (flap
extension spesd is M40 knots). AS the aircraft crossed the L0 ¥4 DME
arc, a descent wes initiated." The altitude had remained between 3,0C¢
and 3,200 feet from level off.

The DME receiver was located in the radio rack on the aircraft,’
and the information received vas being relayed to the cockpit
instruments., When it was fownd in the wreckage, it was tured to Channel
39, the proper chanzel for Glens Falls. It was. indicating 9 ¥ to the
station and a heading of 150°, This is not.positdve proof that the
captain vas receiving sxe information, but cur investigation leads
us to believe that he

Sines there wss no ¢VR information svailable and comsidering the
foregoing, the Board IS unsdls to dztermine the exact reason why the
captain used this procedure. Howewver, it is concluded that,
regardlsss of his reason, he was utilizing ths procedure by choice and
his navigation instruments were operating. Furthar substantiation of
this lies In the fact that the flight had not mede an "in Range" call.
IT there had been any intent to dsscend immediately after passing the
VORTAC, the "In Renge" <all should have been mece prior to or
immediately after the flight arrived over the VORTAC,

A strong cold front with minor waves was oriented north-gouth
approximately 35 M west of the accident site at the #re the'accident
occurred. &ea and terminal forecasts that were available prior to
departure from lafuardis Airport, New York, did ¢t indicate the froat
would zove 22 fast =s it did; however, -«n. forecasts were accurate in
most Other respects. Winds aloft forecasts for Albany and Plattsburg

- for 3,000 feat were reasonably accurate with respect to direction, but

the =xisting velocity was 25 to 30 knots stronger taaz forecast., With
this flew, severe turbulence and strong downdrafts would have been
encountered on the lee side of Pilot Knob Mountain,

Surface weather observations at Surlipgton, Yermont, at 2000 and
2100 indicate that the cloud bases sloped upwards to the north of
Glens Falls. Three witnesses near Glens Falls and two in the vieinity
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of Lake George sav the airersft, Witnesses around Lake GeOrge also
paid they could see the tope of the mounteins to e east (two of them
were about 4.miles from the mountaintops and one was about 1 mile

ddstant), Tness mountaintops ranged from 2,180 feet to 2,334 feet
IN %2e Lmmediste vicinity of the accident site. One witness on the

west side of Laze Ceorge said there vas light rain falling at the time .

w4 thet toe wimds were moderate,” AObhE witness said it ma raining
dard, but she alzs said, ."It (the explosion at impact) was so bright
& 10 silnouette the trees and each imdividual branch." It could
~ bave been reining very hard at the e for her to have been able to
‘see that well, az she was located over 4 miles, fron the site,

wWitnesses along the easter of Laxe Ceorge said it'wan ‘

' raining hard with strong gusty. Honever, one of these witnesses,
. who was Ariving along Pllot Knob Roed, was able to see te aircraft,.

8is misconception a2 to the heading Of the flight just prior to impact
1s quite possible attributable to the intermittent bature of his
" observation. Attention to driving, combined with intervening trees
" and existing weather canditions, mrecluded constant ovservation, - The
staady red light which he observed on the alreraft presumadly was te
lower rotating red beacon which #=2s lighted but probably ot rotating.
(It bad been reported as not rotating earlier that dsy by Heintenance
Operations,)

V¥ believe strong winds msy have been the réagon that some of the
vwitnesses considersd the rainfall heavy. Actually, only 027 of an
inch of rain fell at ¥arren County Alxport on November 19,

Based upon a complete review of the witness statements, we conelude

‘that MD-U11 was beneath the clouds in ‘the vicinity of Glens Falls and
during much of the flight north of Glens Falls. In particular, it is
noted xhat the flight v=s beneath the clouds from the west aide of Lake
" Gearze to within 1 mile of the accident site and vas visible from the

- ground during at least part of the last minute of flight prior to
impact.

Whether the descent vas initiated te clear clouds in the ares or
tecause the 10 WM DME was reached could, not. .. determined. Suffice
it to, say that descent initiation at 1 minute and 8 seconds prior to
impact was intentionsl by the crew. The momentary level-off at 28
seconds prior to impect could have,been "aresult of the turn reversal
Lrom 1 O 186° or it could have been a belated, intentional
level-off that should have occurred at 2,700 feet. ‘Regardless of the
- ceuse for the f-second level-off, the indicated sirspesd began to drop
immediately thereafter and to fluctuate. In the pericd 12 aeconds
before impedt, the airspeed decressed from 110 knots to &4 knots.

The aircraft ¢rashed in a 12° right-w:'.u.g-down attitude while
descending at a 12° angle.
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The Board concludse from the foregoing that the crew of MO-k1l
initiated = letdown from 3,000 feet about 1 minute and .8 seconds
prior to mpat Turns were mede thereafter, either,in an endeavor
to remain clear of clouds, or because of te aircraft's approaching
the inbound redial of 019°. During this descent azd while the crew
was probably concentratiag on the turans, the aircraft encountered
severe turbulence and wind shear associated with strong winds over
mownbainous terrain "lee of mountain sf¢set" 6/ (the winds were 60
to 65 knots at 3,000 feet) which resulted in an uncontrolled
descent into Pilot Knob Mountain,

%/ Cee "ofthe mountain =ftect ~ Following is the definition given
Yy the-book, ,"Aviation Weather for Pilots sxd Hight Operations
Personnel” which is a joint publication of the FA4 and the

Weather Buresu; "A much disturbed conditién Occurs when wind
blows over largz mountain ridges. The wind blowing up the
windward slope, In a'staple atmosphere, is usually relatively
-amooth, However, it spills rapidly down the leeward’ side, setting
up strong downdrafts and csusing turbulence in a situation

which can.be compared to water i gdown a rough stresm tﬂi ‘
These downdrafts may be dangerous and can. place an aircraft in

a position from which it might nct be able to recover. Pilots
should allow for this condition when approaching mountaia

ridges against the Wind. If the wind' Is stroag. and 'the ridges
pronounced, several taousand feet above the highest obstruction

is recommended in crossing the'area. It is important to climb
to the crossing altitude well before reaching the mountaizs to
‘avoid having to climb (or trying to climb) in a persistent downdraft.

"Pilots should be extremely cautious when attempting to cross
high mountain rsnges under strong wind conditions because winds
over ridges and through passes and narrow valleys usually are
mucd -strounger and more turbulent than the general wind flow. In
addition, the wind usually blows in the direction of the pasaes
and valleys, rather than in the direction of the general wind
flow. o

™when winds in excess of about 50 knots blow approximately
perpendicular to a high mountaiu range, the reswting turbulence
may be extreme. Associated areas of steady updrafts and down-
draft- can extend many times nigher than.the elevation of the
nmouriin peaks, with large waves forming on the lssward side |
of the mowntains and extendiuvg upward to.beyond the trovosphere.
In the horizontal dimension, these sir waves, referred to s+
'standing waves' or Tmountein waves,' sometimes extend as far as
100 miles or more dowastream from the mountain range.”



2.2 Conclusions

(s) Fiodings - B

1, . The crew was properly certificated and qua..litied for jlg
the flight and had time for sdequate rest prior to re
portlng for the flight. r.

D fhe aircrath vas certificated ss being airvorthy, and
the log book wss carrying no discrepancies prior to de-
parture as Mo-411,

3. Mp:lll was cleared for a VOR ,approach to Warren County’
Alrport by Albany Departure Control when it was about
halfway ostween Albany and Miller Intersection.

¥, .Mp-bl11 reported over Miller Intersection about 8 minutes
after departing Alvany, The aircraftwas at 3,000 feet,
irdicating adout 170 xnots airspeed.,

5. 'M0-411 passed the VORTAC at 3,000 feet and about 160
¥note indicated airspeed,

6. Ccmpany policy'did not suthorize the use of DME
equipment ss the primary navigational instrument.

7. Three witnessez saw the aiz;cz;&ft in the Glens #2118 area.

8. The aircraft made a right turn to 018°, with an imediate
return to ogz®, m the vicinity of the Glens Falls VORTAC.

9. A minute end@ 15seconds after ‘completion of the twrn over
the voreac (about 7 M DME)}, a reversal of course was
commenced,

10. Tne aircraftvas both seep and aeard during the course
reversal.

11. There was heas;':( rain with strozg, sty winds and Llow
hanging clouds along the eastern shore of Lake George
in the vicinity of the accident site.

12. Tre aircraft was seen beneath the clouds uriug the last
minute before Mpaxt

13. The aircraft encountered severe turbulence and wind shear
when it was approaching the lee side of Pilot Knob Mountain.

14. Tre average wind at 3,000 feet botween Miller Intersection
and the accident site was calculated to have been 61
knots from.181° magratic. .-
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15, MO-4il impectsd the nortmwest slop‘of Pllot Kuob Mountadn,

about 2020 on Nowarmber 19, 1969, where jt burned f|ercely
for at least 40 minutes.

16. The captain's VOR was tuned to Glens Pslls VOR &pd the
CDI nad a course selection between 197° sxd 2¢8° ., '1',1115
indicator wan showing a heading of 190'. . .

17. The DME v=s indicating 9 miles to the station on the unit
in the redic rack and was twred t0 Channel 39, whicer is the
mroper Setting for Glens.Fallis. C

18. Ths DME indication on the CW'S CDI was 919 miles but
the indicators were free to

.19, The aecident site w=s located O NM freem the (leas Palls
VORTAC on the C16" radial.

20. The plade 2ngle Of the right engine propeller was found
to be 23°50': (Idle angle is 16°, cruise is 28°.)

21, The left engine r.p.m. indicetor read 12,280 r.p.m. at
Nt and the gointsrs were not free to move,

(b) Probable Cause

The Board determines that the probable cause of this accident
waa that the captain, while conducting =a approach, exceeded his
clearance limits and, thereafter, flev the aircraft into a severe
"lee of the mountain downdraft” at an altitude insufficient for re-
covery. ¥Xo evidence w=¢ found to explain way this particular
approsch was attempted.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD:

/s/ JOHN H. REED
' Chairman RN

/8/ .OSCAR M. LAUREL
B Membexr

/s/ FRANCIS H. McADAMS
. Member .

/s/ LOUIS M. THAYER
Member

/s/ ISABEL A. BURGESS
Member

June 25, 1970.



" Appendix A

Investigation and Hearing

' 1, 'Investigation
2% mme Board received notification of the accident about 2120 e.s.t.
; on November 19, 1969, from the Federal Avistion Administration, An

“  'ipyestigating team was immediately dispatched to the scene of the

" ’socident, Working Groups were established for Operations,

““Mr Traffic Control, Witnesses, Human Factors, Maintenance Records,
‘“§14ght Data Recorder, Systems, Structures, Powerplaats, and Weether,
| Interested parties included: The Federal Aviastion Administration,

" Mobewk Airlines, Inc., Fairchild-Hiller, Alr Tine Pllcts Assoication,
* Rolls Royce, Dowty-Rotol, and the ‘International Association of
Machinists and Aerospace Workers, L o

The on-scene mvestigaticn vas copleted on Rovember 26, 1969,
2. Hearing - . | o o
"Il'here was no pubiic' hearing.
' '3, Preliminary Report | N
An interim report of investigation sumarizing the facts

disclosed by the investigation was published as.a gpecial reporﬁ
on December 26, 1969. . L




Crew Information

L

b.

Cnpta.in Raymond P. Hourihan - aged 31

Airline Transport Pilot Certificate - i13229ho |
Medical Certificate - Class I dated 10-25 No wa.:l.vers.
Type ratings - ra'r/aa'r, Commercial Privileges.- SMEL

Total time : ' L 5,167 hours

Rest time svailable  19:50 hours
First Officer John P. Morrow - aged 31 |

Commercial Pilot Certificate - #1597950
Medical Certificate - Class I, dated 4-9-69. No waivers,
Tyre Ratings - Lockheed 300, SMEL and Instnment Rating

Totel time ' B ’ ' 3,910 hours
Time in type . . 67 hours
Time last 9O days : 6T hours
Last Proficiency Check , ‘ 10 6/69
Initial Line Check 10/11/69
Tine ‘preceding 24 hours: Duty time ‘ 2:40 howrs

Flight time 1:30 hours

Rest time avaﬂable 19:50 hours

Anne M, mklochick - Stevardess
Training - current l

. Tim pre*‘eding 2h hours: Available for rest 18 hours

Duty time 6 hours
Flight time this flight-1:30 xams

. Time in type : ) 343 hours
Time last 90 days t 196 hours
Time last 30 days o . 53 hours .
Last Proficiency Check ‘ _ - 5/13/69
last Line Check ' S . 12/2/68 -

' Initial Captain Check - 0 12f2/68
Time preceding 24 hrs: . Duty time . 2:40 hours

' R Flight time . . 1:30 hours
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QL0732 DR AND MOHAWK FOUR ELTVEN ¥OU ARE CLEARED TO THE FOR
A YOR APPROACH AT THE WARREN COUNTY AMPORT

0079 MGALL  THANK YOU

010718 DR  QLENS FALLS TEMPERATURE FIVE FOUR
" 0840 BOAIL  ALRANY AW FOUR FLEVEN OO YOU HAVE
THE TEMPIRATURE UP TIENE PLEASE

0624 DIt AN SOMAWE FOUR WLEVEN THE OLENS FALLS

FOR TAKEQFF MO4LL POUR ELIVEN

; wﬁ:am A¥ TWENTYONS ONE NURDRED OVERCAST
SEVEN MILES LIGHT AN AND IT WaLL BE
RUMBAY MINETEEN THE WaNODS ARE HUNORED |

EISHTY TRELVE SUETE TO TWENTY TWG AND
THE ALTUSETER TWO MINE EKIHT TERO

. 103:28 LC mmmmmummm
o
o —_— 0103:30 MO411  FOUR SLEVIN
" .
0104:08 MO41L AN DEPARTURE NOHAWK FOUR ELEVEN TUWNING LEFT
ERD ONE ZEM0

\ T EE  APPENDIXD, PAGE1
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MEL ALTITUDE RETE 0N

REETE TSRS T

‘Y. DR — Mohawk 411 Contact Departure Controi

2. DRt — Ak Depertura Mohawk 411 wming left 2000 one z9me

3. DR —~ And Mohuwk Feur Eloven Ak intercapt the zero thres nine radial

4. DR — And Miohawk 411, the Glena Falls weather measured cuiling
2900 v, owercamt, visihility 7, light rein, wind 100 st 12.
ponk guats 22, and sitimeter 29.00 ., By 18 ivuse

5. 411-- Four Eloven, Thanks

&. 411 Albany Ah Four Eleven, bmhnhmwhu?

7. DB — Ah, stand by one

8. OR-— M@mmllmﬂuhﬂ

5. 411 Thenk you

10. DR — And Miohawh. Four Eiovan, you'te cloas g
wahlumvmm-ﬂ-
thimk you Fout Eloven :

1, Tem w 0100 initiated Willer [ntorsaction [}

1Z 811 Albany Ah Mohawk Fouwr Eloven’s ot Bi :

. Raiie
13. DRl — Roger 1, MO—411, sdvise Gluns Falla &
for your cancelintion and radar secvice
R o, therk you.' o
14. Right, left tum commances in vicinity of Cle
5. Rovers Al nun initisted to the leit

3
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NATIONAL TRANSPORTATION SAFETY ROARD
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Appendix G, Page 1

The following mformatlon was extracted from the aircraft log
book commencing with the pas» dated September 19, 1569, azd
endlng with the cne dated November 18, 1969,

' 9/10/69
9/11/63
| 9/2/69

9/21/63

9/25/69

9/26/69
10/2/69

'10/3/69

Radar (K -F/0 CDI-directional nap orcasicnally
disappears from view (as if indicating station
pessage), Course indicator indicates correct4
(this only nappens within 10-15miles of station).
Replaced # VOR rec. groumd checks K. 'Request
in 1t functiosal check. '

Redar OK - #2 VOR - ....course info 'on FO
flight director. Bverything else normal
with exception of VOR flap.,,

Note: This condition intermittent ™ OK zow,
Resested #2 VOR sys. Functional. ck normal on
test. Request further inflight. check and
obgervation.

The #2 VOR indicator intermittent On some '
frequencies. Momentary flap axnd duzz on audio
Refer to prev. write-ups. Replaced.#2 VOR
control and #2 VOR revr - inspected antenna CON-
nectors = funetionaily checked on saveral
frequencies with 8G'13 tester.

Radar - DME OK

Capts. CDI scmetimes sticks when comin
side, Replaced ¢DI indicsator, checks
Inflight check required,

ADF loop switeh will rd rotate ADF veedls
either right or left. Loop being muted to A/C -
operate per MEL Chapt, 34, Kem 17, Pags 30.

Radar appears normal. Replaced ADF rec. per
Page T1828 and functicnally checked normal.

Radar & DME CK#Q comm head Still stuckon
.00.digit. Replaced #2 comm. r2c, head.
Checks pormal,

ADF will not home until almest an top of stati.cn
Found ADF loose in rack, tightened.

Radar ard DME OK.  #1 NAV comm control head {s in
non-standard location as to rest of fleet.  Please
move same, Standardized nav,.-comm control

Laett cruise pitch lock hung on level. off, light
remained on.after 10 min. Light west out and

lock cperated normal after that. Replaced cruise
pitch lock indicator switch, performed pitch lock

removals static check from sxpandsd check list on

left eng. Functionally checked goed.



10/7/69

10/9/€9
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Spars inverter 120 volts, OK at LG, uest
further inflight check. AP heming
Replaced ADF rec,~check,

Radar and DMB CK. Tve bdsts, etc. There is a
k degree discrepancy between capts and first

'‘officer's course directors at tizes, Cleaned

ard resesated both compsss couplers.” Request

further observstion, At cruise altitude of

12,000 at 180 kts indicated, left cruise pitch .
unlock light 'started blinking intermittently,

put cruise pitch lock to emerg, Found wrong

type gasket and installed new ope, Left cruise
pitch switen, Checked weam®l On run and shut dowan,

10/12/69 #2 CB6O compass resds 20 degrees high. #2 CBSO

compags has returped to normal. Radar DME OK.

10/17/69 Voice recorder erase function inop, Adjusted

.micro switch striker arm. #2 comm receiver
distorted. Replaced-off 5943 on 1759.

10/18/69 Radar DME tpdx normael. #1 V/G erratic in °

pitch and roll - replaced #1 VG and mnctionally
checked, OFF-136 OR 122.

10/19/60 #1 compass system pracessi

DG and system functionally a'r 583
ON 607559.

10/24/69 Radar DME 2 nesd sets OK

11/3/69

11/5/69

Check capts VOR for error = 8 degree aitt
between cspts and. £,0, VOR  Resssted VOR "~
checks normal .

, Redar and DME normal .. copilots VOR erratic.
Needle bounces, VOR/LOC fiag bounces in and
out. Redar spoxing {cccasionally). Replaced
receiver unit, Please comment next flight.
VOR resc. OFF 325, ON 3524.

Note = VOR rec. 325 found (K. Bench check (K

Capts head set intermittent. Replaced head set
Capts marker beacon lites not working properly.
Marker beacon receiver replaced and functional
checked satisfactory vith test set. OFF 675,
G8 TTL,  #1 comm T/R due 0., Replaced OFF

743, oN 17/%6. DVE due 0/H. Replaced DME T/R-
functional check satisfactory. OFF 160, On 151.



11/9/69

11/14/69

11/15/69

1./17/69

11/17/69

11/18/69
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Radar-DME OK, #2 VG very slow %o erect -
replaced # \G. System fuzct. ¢kd. Satis-
factory. @FF 537, ON 520.

1. Copilot's VOR erratic, flag occesionally
shows ard course deviation needle wavers .- ses
previous. Changed VOR rec. JFK. OFF 3534, ON
5503. Note - vench check 3534 OK.

2. Capts compass card starts motoring during
tums, eventually lost sensing altogether.

3. Capts pitch conmand bars sluggish to extend,
unable to fully retract-afterswitching inverter
all instruments worked normal. 2/3 - found main
inverter lew voltage output 40v. Replaced inverter.
Functional checked satisfactory. OF

15088, ON 16101,

FDR tap has less than 20 hours remaining - .
action - reversed FIR tape. PFunctional checked
satisfactory. #2 VHF nav, receiver failed -
replaced # nav. rec, Functionally checked 0OK.
S/N 5503 OFF, S/ 5641 ON.

Two pitot drains missing in nosewheel well.
Actior taken - put in OFR (Open Pilot Report)
(Aireraft Status azd Deferrsd lam Sheet Mohewk
Form #1605P004) .
Note - Mechanic submitted clarification state.
zent ~ "pitot static drains missing should
read: push 10 drain on two static draing iIn
nosewell missing."

Radar transponder azd DVE normal

Ben 1- omratiag on the spare inverter,
both VOR flags appear intermittently. Avppears
to be frequency provled, voltage Is pormal, Fo
flags appear when Operating main inverter.
Action = see Hlem 3 below,

Item 3 - In reference to item 1, upon Durtaer
investigation the problem seems to sem from
the No Jlzav. nesd or from the VOR receiver.

Receive an intermittent flag on both VORs with

a loud tone at the same time. With # nav. off,
there seems to be no problem. 1IIS fr=q,
Replaced spare inverter au § checked for
correct phasing, Checked . VOR S/N 5641
OFF, 10422 ON.  Inverter OF 3/% bT4, On S/ 015.

DME inop, Action ~ replaced DME checked OK
on test. OFF, s/N 151, ON 1.3, Radar and
DME look K.



