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The Accident

Transcontinental & Western Adr's Flight Gu63, a
Iockheed Constellation, Model 049, NC-8G5US, crashed
at 02007 Decenber 28, 1946, approvimately one mile
WhNW of the Sharnmon airport during a Tanding ampproach
to that airport. Five of the 14 passengers and 4 of
the erew of 9 nere fatally injured and the aireraft
was demolished by immact and subseguent fire..

History of the Flight

NC~-86505. hereinafter referred to as Alrcraft
505, was scheduled for a regular flight hetyeen
Paris, bFrance amd hew tork, New York via Shamion,
Eire and Gander, Newformdland. The £1ight demarted
Orly Field, Paris at 2416 December 27, 1946 on an
instrment flight plan witii its destination Shannon
and 1ts alternate Prestwick, Seotland, The flipht
from Paris to Eire was routine.

At 0135 the flight transmitted a report to Shan-
non Radle indicating 1ts position as over the Irish
const at 7,000 feet At this time the flight was
cleared to ernss the Limerick marker at 5,000 feet.
Shortly thereafter Sliannon Radio advised the flight
of the Shannou weather Visibility 2 miles, 10/10
clotyl cover at 900 feet, 3/10 at 500 feet, wind 160
degrees, 5 knots, altimeter setting 30 04 inches.
At 0153 the flight reported over the Shannon radio
range station at 5,000 feet and was piven clearance
to descend om the SE leg  While 1n the procedure
turn at 0200 the flight transmitted a wosition re-
port to Sharmon Radio and, in acknowledment, re-
ceived a later Shannnh weather report  Hain and
Arizzle, visibility 2 miles, 10/10 cloud cover at
uygu feet, &10 at 400 feet, wind 120 degrees, 5
lmots, altimeter setting 80 Oa Receant of tnis
weather renort was aclknowledped and the Sharnon con-
trol tower rleared the aircraft for awmroach to
Rirwey 11

At 0206 the flight reported over the range sta-
tion at 1.200 feet at whieh tame Shannon Tower adi-
vised Adreraft 505 that Shannon was reporting
10/10 cloud cover at 400 feet, 3/10 at 250 feet,
visibjlity 1 mile, wind 120 degrees, 5 knots. Tpon
receiving acknowledgment from the flight Shennon
Tower requested the pilot to mahe a ceiling cnech.
This request was also acknowledged by the flight.
At approximately 0208 persomnel at Sharmon Alrport
observed Alreraft 505 approach tlie field on a head-
ing parallel to Ramwey 32. The alrcraft apreered

l.\':Al'l times referred Lo 1n thils Tepert are Greenwlch
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to contirmue on this heading until over the alrport
at which time it turned to the rignht to a heading of
approximately north  Shortly thereafter the air-
craft disappeared fram sight At anproximately 0204
these cbservers saw & brilliant flash WNW of the
alrport end heard a lowd nolse. Realiring that Air-
craft 505 had crashed, tower mersormel lmmerdiiately
initiated rescue operations and Alspatched emergency
crews to the scene of the accident

Investigation

Buring the evening ef December 27 a low pressure
area was centered at a point approximately midway
between Greenlend and Ieeland at a latitude of ap-
provimately 60 degrees. A warm front as<oclatad
with this "low" extended southward paralleling the
west coast of Eire and from thils area to the north-
ern coast of Spain At the time of take-off this
front was located approximately 45 miles west of
Sharmon and wes approaching Shannon at & rate of
approximately 14 miles wer hour. As the elapsed
time of the flight was slightly less than three
hours, the warm front would, according to the weaih-
er synopsils then avaeillaeble, reach Shanncn et almost
the same time the flight arrived. As the front ap-
proached Sharmon the winds changed their direction
from westerly to southerly eventually developing a
slight easterly component and the ceilings In the
vicinity of the marport lowered. An aftercast of
the weather in the Shennon area inricates that this
front was over Shannon approxumately JO minutes
after the accident occurred.

The topography in the vieinity of Shennon is such
that winds from the southwest quadrent are descend-
ing Unless the veloclty is light, therefore, west-
erly or southwesterly winds are generally not accom—
nanied by low cellings and visibilities  However,
when the wind dirertion is east of south or when
the velority 1s Tight (annroxamately 10 miles per
hour or less) low ceilibgs and visibitity become
Jikely. The early forecasts issued by Shennon for
the perind of the flight anticipated lowering of the
cellings, but did not indicate ceilings of less than
1,000 feet  Presumably these forecasts were based
on tne assumption that the wind veloeaty would re-
main sufficlently high to prevent formation of low
ce1lings in the “hannon area  However, the gradient
weakened considersbly during tie nmight of December
27 amrt tne navement of the warm front slowed appre-
ciably after reaching the Irish coast thus creating
conditions 1deal for low cellings and visibilitles
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Tle weather observations vrovided tle flight were
ammarently made in the Shanuon conitrel tnwer  As
far as can be detemined at thas time, tue cordi-
tions existing at the time of the acclident are cor-
recily reflected in thnse nbservations transmitied
to the flight

At 2200 a revised forecast was 1ssued by the
weathier station at Shannon waieh imlicated Tower
trenids than those eontained mn earlier forecasts.
This forecast indicated that oceasicnal ceilings
could be expected at N0 feet during precipirtation
However, the Shammon forecasts did not anticipate
that the ceilings would lower to the eatent which
the subsequent weatler observations indicate The
2200 forecast, though broaicast oy Shannon, was not
availshle to the crew at Paris for the preflight
planning, although the flicht denarted at .2J16

The flight plan under which Aircraft »05 was
operated 1ndicated that the flight was designated
as ‘o 6396324 Twa thousand two hundred gallons
of gasolinge were aboard at the time of departure
arrl 1t was estimatedl that the elansed time would be
2 hours and 40 manutes  Inspection of the vassen~
ger, mall and cargo manmifests indicates that the
total weight of the aircraft was less than the max—
amm &l lowable gross

Radio communcatlons records revealed that the
flight was entirely routine until its arrival at
Shammon  The positicn reports contained in the
Shiaunon tower rerords and the sircraft radio log
indicate that the flight followed the standard in-
sirument approacii procedure for Shanmon Airport
The initial approacl at the ranpe station was made
at 5,000 feet. The aircraf't descended outhourd on
the SF leg and accomplished the procedure turn at
2,500 feet. The descent was continued inbound and
thie station was crossed on final approach at 1,200
feet These altitudes were reported on tle nasis
of the 1dications of the altimeters 1n the air-
craft Al least one observation containing a ceilw
ing of 10/10 cloud cover at 400 feet with lower
scattered clowds was acknowledged by the crew

Fnllowing the accident, Cantain Herbert Tansey,
pilot of Ayrecraft 505, stated that the flight hal
passed over the feld at an indicated altatude of
approxamately 600 feet and on a heading marallel to
Runway 32. When reaching the end of Rumway d42. the
captain turned 45 degrees to the right and held tias
heading for approximately 30 secon’s He then
banked to the left. intending to turn directly te
the final approach for Hunway 14, and descended to
500 feet  With approximately 15 degrees of tus
turn uncemleted. the aarport lights suddenly dis-
apneared from view and immediately thereafter the
aireraf't struck the ground This statement was
corroborated by Fairst ufficer “parrow who also sur-
wived the accident

Several witnesses on the airport ooserved the
aircraft appreach the field and their testamony re-
veals a consistent pattern with respect to the
flight path of the aircraft. When first observed,
Aircraft 505 was east of Shahnen darport and on a
Lieadang parallel to Sunway J2. The above witnesses
rdicated that the srcraft crossed the nerthern
boundary of the airport st an altaitude hetween 200
and 300 feet During this time, the landing lights
were turned on, however, they were evidently turped
off iymmediately after the aircraft passed over the
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f1eld  While over the airport. the aircraft was
seen to turn to the right and shortly thereafter
Alsaynear from view nortimest of the airport in a
manner indicating that 1t pdgnt Lave entered low
clouds The aircraft was not seen again until after
1t 1ad crashed

It was determined that aircratt 505 had struck an
igland approvamately one mile whW of the bourdar)
of the Shannon Alrport  Insmection of the marks of
imact on the gramd klicated that tne left wing
tip nad contacted the grourd while the aireraft was
in a left bank nreperatory te landing on Rupway 14
Tae elevation at the point at whieh the aceident
occurrad was aporovimatel; oue foot above tie level
of Shirnon Adrvort, wnich is 1R feet above sea ley-
el Tmmedilately after impact of the 1ef't wing, the
1af't horizontal <tabilizer struck the ground and the
entire emmennage sedarated fram tle fuselage The
nose-wheel strut and the maln larding gear were torn
from the alreraft ard bore conrlusive evidence that
tnej were extended at the time of ispact The four
ergines were torn from the wings and came to rest
ahead of the main fuselage sections Tt was armar—
ent that all engines were delivering nower at the
time of dmmact.

Mo evidence was disclosed of fallure or mal-
functioning of the major aircraft structure rrinr
to contact with the gromd  The Aisinteeration of
the strurtire was amarently the resalt of immact
ard subsecuent explosion in the left wing  Rowever,
immediatels after tie crasnh fire broke out, eonsim-
ing the major portions of both wings. the renter
section, arkl that portion of the fuselage between
the cockpit and tralling edge of tne wings  il-
though the control system was considershly damaged
by fire, exgmination failed te disclose any evidsnce
of malfimctioning prior to the accldent o irdics-
tion was revealad that any malfunctioning had occ-
curred in the hydraunlic system, fuel system, elee-
trical system, or air conditioning system No evi-
dence was disclosed wnich indicated fire in flight

The settings of 21l altimeters were found te be
within .02 of an Inch of the last recorded altim-
eter setting at “namwon alrmort The Adisrrepancies
amonz the tliree altimeters recovered from the wrech-
age. the indicated altztndes of whicn could be read
from the instrments, were suen that na conclusions
could he drawn as to thelr altitude imdications at
the time of Lnmact  In tracing the nitot-static
lines from the vrimary and alternate sources to
their resmective connectlons 1n the static valie
behind the nilot and co-vilot instrument panels. 1t
was discovered that the alternate and primary lines
were reversed from their normgl mnositions It was
apnarent that an error an installatlon had beer
made in some nrior maintenance activity  Such an
installation would residt in actuating beth nilet
and co-pilot altimeters from the alternate statie
source wnen the cockplt selector switches were
Placed in the nrimary soarce nosition  Commany
matntenance records inaicated that tue nilot and co-
pilet instrument panels rad been remmvad fram te
alreraft December 17, 1446, ard tue imestication
disclosed that during the remstallation of thesa
‘Panels the static lipes nad been 1nadiertent]  re-
versed

Cormany maintenance records irdicate tpat ot tle
completion of this actlvity an inspection, kown
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as Operation No. 2, wes accomplished. This inspec—
tion includes a requirement that a test be made of
the static system for possible leaks, and the main—
tenance forms for this operation were initialed by
the mechanic responsible for this test in & manner
indicating that this test had been accomplished.
These records also indicate that on December 24,
1946 an inspection known as Operatzon No. 1 was com-
pleted and the report for this activity Indicates
that & test for leaks had been mede on the static
system. Such tests, however, could not have been
accomplished without the reversal of the static
lines being discovered. It, therefore, can be con-
cluded that the mechsnics involved failed to make
the tests as required and revertheless indtialed the
maintenance forms to indicate compliance with that
reguirement.

The primary static pressure is obtained from two
pitot heads located on either side of the nose of
the aareraft and exposed to the free air flow The
alternate static pressure, however, 1s obtained from
the nose-wheel well. When the nose-wheel 1s re—
tracted and the mse-wheel door closed, a maximm
diserepancy in altimeter indication of approximately
40 feet when using alternate source can be expected.
However, opening of the nose-wheel door and exten—
sion of the nose-wheel chenges the characteristic
atr flow over this area of the fuselage. The re-
sultant flow creates a relatively low pressure with-
in the nose-wheel well causing an altimeter utiliz—
1ng alternate pressures from thls area to Tead
higher than the true altitude *

A review of the englneering data prepared by the
manufacturer discloses that an error in altimeter
indication of between 120 and 280 feet, at airspeeds
from 145 to 170 mph, could be expected when the
alternate static souree 1s beiwng used and the land-
ing gear is extended. In ell instances, the errors
in altimeter indications were such that the altitude
wdicated on the imstrument was Nigher than the cor-
rect altitude of the aircraft. The pilot stated
th-t the airspeed shortly before the accident oc-
curred was approximately 150 mph and 1t 1s apparent
that the maneuvers of the aircraft in the vicimty
of the ailrport were accomplished at ailrspeeds be-
tween 130 end 160 mph  The error of the altimeters
would not, therefore, be constant, but could be ex-
pected to vary between 125 and 185 feet ir this
airspeed range.

The Shanmon radio range, transmitting on <78 ke
and located 3.7 miles east of the alrport, is the
only navigational facility serving Sharmon Airport.
Neither instrument low aepproach facilities nor hagh
intensit approach or runway lights are yet In—
stelled. Other than at the airport, few lights are
located in this area of Eire which would serve as
navigational fixes or provide visual attatule ref-
erence for flights landing at Shammen at naght.

The problem of aligning Aireraft 505 with the
sctive runway was further complicated by a tendency
of the windshields in the Model (49 to become fogged
after a descent to low altitudes. This difficulty
is partially alleviated by a pan-type, infra-red
heater in the windshield panels immediately in
front of each pilot, as well as the action of an-
nydrous silica-gel upon the air between the double

*For history of the stptic source installetion and
corractive action taken, esee appendix I, p 6
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plates of these panels However, the remaining
seven panels 1in the cockplt are provided no such
remedy for water cordensation end, as a result, the
visibility of the flight crew 1s restricted. The
pllot stated that the windshields on the left side
of the cockpit, except for the nanel directly in
front of the pilot, were fogged and that same re-
striction to visibility was experienced. Two of the
totel of nine panels, one beside each pilot, may be
opened in the event normal visibility is sufficient—
1y restricted However, neither of these windows
was opened 1n this instance

Discussion

It 1s apparent that neither the campany nor the
personnel of the Shennon Meteorologlcal Station
accurately anticipated the extent to which the ceil-
ings and visibility in the Shannon area would lower
during the period of the flight. It is further evi-
dent that the most recent and most accurate of the
forecasts broadeast fram Shannon was not available
to the crew elther prior to or durlng the flight,
although this forecast was filed at Shannon more
than ore hour prior to tale—off. However, since the
crew were constantly provided the latest weather
observations at Shannon while en route, and were
canpletely informed coneerning the actual weather
conditions existing at Sharmon, the non-receint of
this forecast apparently did not affect the corduct
of the flight in this instance.

The orlginal dispateh and clearan-e of the f1ight
from Paris appeared to have been in order. Mo con-
ditlons were encountered én route which required
diverting the flight from the proposed route, and
no Information wes recelved by the crew indicating
that the operation to Shermen was to have been other
then routine.

Because the latest weather reported to and ac-
lmowledged by tre flight was Celling 400 feet,
visibility 1 mile, and since the winimums for TwA at
the $hamnon airport at night are Celling 500 feet,
visibility 2 mlles, 1t is apparent that both the
ceiling and visibility at Shannon at the time of the
accldent were reported below authorized minimms.

It 1s evident, however, that the pllot chose to
camplete the instrmment approach in order to cneck
the weather visually. When "contact" between the
range statlon and the airport, the pilot belleved
the celling to be considerahly higher tnan reported
hecause of an error present in the altimeters. Hhis
decision to attempt a lending, therefore, apparent-
ly was based on e belief that the celling was st1ll
hig;hgi than the minimm permissible approach ceil-
1ng ¥

In view ot itle compleie consistency of the state-
ments of the vilows with respect to the indicated
altitides and also those of the ground witnesses
with respect to the observed altitude of the air-
craft, it appears that a substantlal error was
present in both the pllot and co-pilot altimeter
indications. It is apparent that between 125 feet
and 185 feet of this error was caused by the re-
versal of the static lines, although it is possible
that a greater error resulted from this factor. Be-
causeé the altimeter itself can be guaranteed only

*J"'For discussign concerning scheduled alr carrier ap-
proach and landing limitations ese appendixr [I, p 7
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within 20 feet and because the total static instal-
lation, including the instrusent, may not be accu-
rate within 75 feet, these inherent errors may have
contributed to the total error in this instence In
addition, 1t must be considered that the Instruments
from which the altimeter settings are derived at the
metecrolog.cal station are accurate within (2 of an
inch of mercury or the equivalent of 18 feet of al-
titude An error of equal megnitude may reasonsbly
be expected in applying the altimeter setting to the
eir-borne instruments by the pllot. However, it
would pe difficult to account for wmore than 300 feet
of error in altitude indication under the conditions
of this flight. In view of the fact that a maximum
of 300 feet of error can be attributed to the alti-
meter and, hecause the discrepancy between the ob—
served altitude and the indicated altitude of the
aircraft appeared also to be 300 feet, it can be
assumed that this figure represents the maximum er-
ror present in the altimeters of Alrcraft 505.

In reconstructing the flight path, therefore, it
is evident that the alrcraft passed over the north-
ern boundary of' the fleld at an altitude of approvi-
mately 30€ feet, although the pilet believed the
flight to be at 600 feet After passing beyond the
airport the pilot mo longer had any ground reference
by which to determine either attitude or altdtude,
Shannon Airport being the only well lighted area in
that section of Eire. He therefore contirued his
procedure solely by reference to instruments. Af'ter
passing ov-r the airport he descended to an indi-
cated altitude of 500 feet or an actual altitude of
approximately 200 feet above the ground. In the
subsequent turn to the left a loss of altitude of
at least 150 feet was experienced, during which the
wing tip struek the ground. The accldent oceurred
at a Jocation with respect to the epproach end of
Runway 14 at which, because of its proximity to the
airport, 1t would have been normal for the pillot to
begin & descent, had the aircraft been at an alti-
tude in excess of 500 feet Such a maneuver cannot
be regarded as completely satisfactory, however, in
view of the limited visibility and the existing
wind direction and because of the absence of
straight-in approach facilities to the particular
runway used, alternate approach procedures were not
practicable.

In this pertion of the flignt it would have been
necessary for the pilot to look over his left shoul-
der and through fogged windows to keep the airport
in sight. As the turn continued, a progressively
greater percentgage of his attention was required
outside the cockpit and it is probable that in the
final steges of the turn the nose of the aircraft
was depressed, elther consciously or Inadvertently,
permitting the left wing to contact the ground.
During these maneuvers the alrcraft descended to en
altitude sufficiently low that at least one small
hill lay directly between the flight end the air-
port. This fact may have accounted for the testi-
mony of ground observers who lost sight of the air-
craft at this time and may also have accoumted for
the stetement of the pilot that the alrport lights
sudderily disappeared from his view immediately orior
to the crash,

There is no doubt that this accident would have
been prevented had a "circle-underneath" gpproach
been aveidsble and, in this respect, this type of
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accident 1llustrates the extent to which modern alr
carrier operat.ons and aircraft require the use of
Instrument low-appro-ch facilities. The need for
instrument low approach facilities is by no means
Iimited to Shannon but also exists in this country.
The Beoard 1s advised ihat a localirer-giidepath
facility (IIS) has been procured by the Irish Gov-
ermment for Sharmmon and is being Installed at thatf
airport The progrem for installation of additiomal
epproach facilities at Shennon ulso inefudes high
intensity epproach and runway laghts

The restrietion of visibility from the cockpit
occasioned by condensation on the windsiilelds of
original Model (M9 aircraft requires correective mc—
timm. In this respect the Board is infermed that
both the operator and the mamufacturer are present-—
1y engaged in remedying this defiiclenc by instal-
lation of addition. heating elements. Model (49
aireraft presen.ly in construetion are being pro-
vided with Integrel wire heating elements in all but
the sliding panels which 1t 1s snticivpated, will
alleviate thils ciificulty.

Findings

On the basis of all aveilsble evidence, the Board
fimds that,

1. The company, aircraf’t, and crew were properly
certificated.

2. During a routine maintenance cheek on Decerber
16, 1946, the pllot and co-pliot instrument panzls
in the eircraft were removec and in the subsequent
reinstallation the alternate and primary sourcs
statie lines to these panels were inmadvertentl; re—
verged.

3. No test was made of the static system subse-
quent to the shove Installation, although the main-
tenance forms for at least two separate inspections,
Indicate that surh tests had been camnpleted.

4. Bince the date of the gbove Installation, the
Pllot and co-pilot altimeters were actuated by the
alternate statle pressure source when the coclpit
velve was turned to the primsry source.

5. The alternate source of the static pressure
in this aireraft was located in the nose-wheel well.

6. When the landing gesr is extended, an error in
altimeter indication of bet.een 125 and 185 feet in
an airspeed range from 150 to 160 mph can be expect-
ed when using this type alternate source.

7. The maximm error from all sources in the
altimeters in this aircraft under the eonditions of
this flight was approximately 300 feet.

8. Prior to departure froam Paris the total weight
of the aircraft was less than the maxim:m alloweble
gross and the welght was dist-ibuted with respect to
the center of gravity within approved 1imits

3. That portion of the flight fram Paris to Shan-
non was completed without di”7_culty and the let-
down at Sharmon was accomplished in accordance with
approved procedures for use on the Sharmon radio
range.

10. During the let-down .11 the windshield panels
on the pllot side other ¢ an the one directly in
front of the captain became fogged sufficlently to
restrict vision fram the cockpit.

11. While on final approach with the landing
gear extended, the pilot sighted the airport
when over the renge station at an indicated altitade
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of 1,200 feet, at least you feet sbove the
ground

12 The aircraft descended to an indicated slti-
tude of 6O fect over the northern horder of the
a1irmort, or an altitude at least 304 leet above the
ground

13 While hearded nortli, away from the airmort,
the aircraft descended to an m'icated altitwle of
500 feet, or at least U0 feet apove the ground

11 While turming to the left for finmal sovroach
to Runway 14, the sarcraft passed belund a low hill
which blocked the airport lights from the milot's
VI1S10M.

15 purmg this turn tle sircraft lost at least
150 feet of altitude and the left wing tip siruck
the ground

16 At least one left wing tank exploded
upen 1mract and, alfter coming to rest, a
major portion of the aircraft was consumed
by fire

—5.9e2

Propable Cause

1he hodrd determines that the vrotallc
this accident was an error 1 <ltimeter indiration,
the nrimary reason for whaion was the reversal of the
rrimary and alternats static source lines whacl leo
the milot to conduct his ammprach to tir 1rort at
4 daungerously low altatude A eontrivutigg t4ctur
was the neglisence of maintenance persomrwel 1n rer—
tifyig to the satisfsctury functionaing of the stat—
1c system altlhicoush the teets required to determine
such = condition were not accommlisred. A further
contributing factor was the restriction of vision
from the cockpit resulting from fuepre of the un-
liegter windsineld panels
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Appendix |
HISTORY OF STATIC SOURCE INSTALLATION, AIRCRAFT MODEL 09

Altimeter anerolds are actuated by static atmos-
pheric pressure The sources for static pressure
are Jocated at such points on the aircraft structure
as will permit a measurement of free atmospheric
pressure at the altitude of flight without intro-
ducing possible discrepancies resulting from abnor-
mal pressure areas cauSed by the airflow about the
aircraft structure. Untl] recently the primary
sourge for static pressure in Model 049 aircraft has
been two pitot heads which project into the airflow
on either side of the aircraft nose. This saurce of
static pressure is used at all times except when the
Ditot heads for the statie 1ines from this source
are restricted by ice or otherwise prevented from
indicating accurately the atmostherilc pressure at
that flight level. For surh an emergency an alter-
nate source is provided. In this model alreraft the
alternate source was located in the nose-wheel well
because this area cannot be affected by surface
1icing or by the pressure changes resulting from
pressurization of the fuselage.

As a result of correspondence between Lockheerd
Adireraft Corporation and vartous air carriers during
the latter part of 185, Lockheed conducted a series
of tests to determine the altimeter errors resulting
from use of the alternate static source located in
the nose-wheel well The readings of the pllot and
co-pllot altimeters were calibrated with a "trailing
bomb™ type static source which is regarded as the
most accurate source of static pressure. These
flight tests indicate that, with the landing gear
retracted, errors at alrspeeds below 140 mph are
within 50 feet of the true altitude and are in all
instances lower than true. At atrspeeds above 150
mph no error exists. However, extension of the
landing gear produces erronecus indacations which
are in all cases higher than true and which, at 130
mph, average 115 feet, at 150 mph, 125 feet, at 160
mph, 185 feet, and at 170 mph, 280 feet, This in-
formation was contained in Service Information
Letter No. 34, published by Lnckheed March 6, 1848,
and wes transmitted to all using agencies for their
information.

Prior to this time Lockheed had bepun develop—
ment of a new alternate scurce employing & flush-
type installation on esch side of the fuselage Ex-
tensive flight testing was required in order to de-
termine that location on the alreraft which supplied
the most accurate static pressure When this Toca-
tion was determined it was discovered that the
flush-type static source, when properly installed,
was superior to the origimal primary statie source
located in the pitot head. S8ince October, 1948,
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therefore, all new aircraft of this model have been
manufactured with the primary static pressure ob—
tained from a flush-type source and the alternate
static pressure from the pitot static tube., Lock-
heed has been engeged in the manufacture of modifi-
cation kits to permit the various operators to mod-
1fy eircraft in service to the currently standard
installation. Before the date of this accldent
these ldts were not avallable to TWA and this modi-
ficetion, therefore, had not been accorplished in
Alreraft 505. However, all Model 049 aireraft in
service are currently being provided with the
latest installations.

Altimeter I'1ight tests cormducted by TWA subse-
guent to the sccident revealed a pattern of errors
which was roughly compatible with the findings of
the Lockheed tests. However, the calibratien of the
pllot's altimeter was accomplished by reference to
the navigator's altimeter and no compensation was
made for possible errors in the latter instrument.
Therefore, although the TWA reports indicate a maxi-
mun error of 410 feet due to the use of the alter-
nate source and with the wheels extended, this find-
ing carmot be regarded as completely accurate. How-
ever, these reports clearly disclose that no two al-
timeter installations in Model 049 aireraft react in
precisely the same manner and that considerable var—
iance may be expected in the relative accuracy of
these systems.

The installation of the instrument panels in Mod-
el 049 airersft requires the mechanic to work from
the cockpit when comnecting the static pressure
tubing to the valve. During this operation the pan-
els may be pulled away from the supporting structure
approximately seven inches. This distance 1s suf-
ficient to permit the mechanic to complete the re-
cormection, but will not permit him to observe the
back of the valve. Because the fittings on both
lines and on the valve are the same size, no check
other than visual reference to the tubing identifi-
cation existed as a precaution against inadvertent
reversal. The primar}y source position of the selec-
tor valve 1s on the Jeft side of the valve when
viewed from the cockpit, however, the primary static
Tine must be comnected to the right side of that
portion of the valve behind the panel (see sketch).
Because such marking 1s misleading, TWA has changed
the size of the fittines on the valve and of the
static pressure lines so that these lines cannot be
reversed. A similar result has been achleved by
Lockheed by the use of reversed threads on these two
fittings in new Model 049 aircraft.
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Appendix I

SCHEDULED AI!R CARRIER APPROACH AND LANDING LIMITATIONS

At the time of the accadent. sectinns 41 432 and
6l 752 of the Clvil Air Regulations prevented sched-
uled air carriers from attempting instrument ap-
proaches to domestic airports at which a "measured”
celling was reported below that prescribed by the
Administrator of Ci1vi1 Aercnauti.s  Fowever, sever-
a1 air carrier accidents have nccurred 1n the Tnated
States during the past six months involving at-
tempted approaches Lo airports at which ceilings
nther than those classified as "measured” were being
renorted as below the prescribed minimms. Investi-
zation of these accidents indicates that omly a
small percentage of cellings reported as below mini~
mms are deslgnated as "measured" ceilings It
therefore became apparent that the above restric-
tions were i1nadeguate to prevent Tnw avpreaches
under marglnal weather conditions

The Board found that the pmublic interest required
a revision of these gections of the Civil Air Regu-
Tations and, therefore, in Jamuary and February.
1947, adopted emergency damendments which required
that  "No instrument approach procedure shall be
executed or landing made at an airport when the lat-
est United States Weather Bureau report for that
airport indicates the ceiling or visibility in be
less than that prescribed by the Administrater for
landing at such airport." This amendment deleted
the condition that the Weather Bureau veports, to
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which reference is made, b~ applied on'y when ceil-
1ngs contained therein are classified as "measured.”
The entire domestic problem of instrument approach
procedures and termanal weather minimums as corre-
lated with existing navigation facilities is being
given joint study by the air carriers, the CAA, amnd
the Onard for the rurnose of establishing a more
rermanent molicy with resmect to air carrier ap—
proach and Tapding limitatirns.

¥h1le the basis for regulation of United Stztes
air rarriers 1n overseas nperatinn is identical to
that for domestic oreration, pilots 1n overseas
service are in some 1nstances given wider latitude
1n determining the conditions under which the ap—
pronriate Civil Air Regulations apply than are pi-
lots 1n domestic service. Because of the lack of
mitormity in procedures for weather chsermation and
systems of reporting weather conditions throughout
the world, current fnited States regquirements permitT
a prlnt 1n overseas operation to descend to the min-
imm aporuoved altitwie, when he considers 1t advisa-
ble, in order to determine visually whether ur not
weather existing at that airport affords condytions
satisfaciory for a safe larnding This nroblem is
cirrently betng comsidered by the Provisional Inter-
national Civil Aviation Qrganization 1n an attempt
tn nbtain more uniform standards for instrument ap-
proach lrmtations in international operation



Supplemental Data

Investigation and Hearing

The Civil Aeronsuttcs Hoard was notified of the
accldent during the morning of December 28, 1946,
and an investigation was immediately initiated in
accordgnce with the provisions of section 7.2(d) (2 l
of the Civil Aercnautics Act of 1938, as amended
Air safety Investigators of the Board's New York and
Washington offices departed New York City vecember
29 end arrived at Shammon, Mire Decanber 31 That
portion of the investigation conducted at Shannon
was accomplished by the Civil Aviation Branch of the
Irish Department of Industry and Commerce, with the
assistance of persormel of Lockheed Alrcraft Lorpo-
ration, Transcontinental and western far. Inc., and
the United States Cival 4eronautics Administration
Subsequent phases of the investigation were com-
pleted in Iondon, tngland, New York, New York, and
#imington, Delaware, during ivhich these investiga-
tors of the Board were assisted by other personnel
of the dafety Bureau staff. & public hearing was
ordered by the Board and wes held in New York City,
Jarmary 30 and 31, 1947

Air Carrier

Transcontinental & Wwestern Alr is inecorporated
under the laws of Delaware and has established its
headouarters in New York, New York. On the date of
the accident. TWA was operating under a currently
effective Certaficate of Public Converdence and
Necessity and an Aar Carrier Operating Certificate
issued pursuant to the provasions of the Civil aero-
nauties Act of 1938, wvs amended These certificates
authorize TWA to engage in the transportation of |

(1)

persons, property and mail between various points in
the Umited States and dbroad, including Paris end
Shannon

Fiignt Personnel

Captan Herbert Tansey, sge 33, of Falls Church,
Varginia, was pilot of the alrcraft and possessed an
Avrline Transport Pilot Rating  Until the date of
tne accrdent he had acoumulated A total of 2,964
hours' flying time, of which 114 hours were obtained
In Model Q049 alreraft  First Officer Clifford
Sparrow was co-pilot of the aircraft at the time of
the accident and possessed a Comnercial Pilot Cer-
tificate and an Instrument Rating. He had obtained
2 total of 1,978 hours, of which 70 hours had been
accumlated in Model 049 alreraft, Both prlots were
properly certificated and the ceptain was qualified
over the route.

Arrcrafi

NC-86505, a Lockheed Constellation, wodel 049,
had been operated a total of 1,098 hours since orig-
inal manufectare It was equipped with four Wright
T45C188A engines with Hanllton Standard hydromatic
propellers installed. The Number 1, 2, 3, and 4
engines had been operated a total of 837 hours,
1,041 hours, 945 hours, and 762 hours, respectively,
and all enpines had accumilated 137 nours since tne
last major overhaul. At the tume of departure from
Paris, the total welght of the aircraft was less
than the maxamm gross end the weight was distrib-
uted with respect to the center of gravity within
approved 1imts

—G51983
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ALTERNATE SOURCE
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STATIC
PRESSURE _
SELECTOR VALVE |
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STATIC ALl
dUBE SOUR

STATIC VALVE — ALTERNATE POSITION
WITH HANDLE IN POSITION ‘A" cHANNEL ‘D"
GONNECTS ‘A" (ALTERNATE STATIC SOURGE )
10"B" (INSTRUMENTS ) _

NOCTE .

IT WILL BE OBSERVED THAT THE CONNEGTION FOR THE NORMAL
STATIC SOURGCE IS ON THE SAME SIDE AS THE "ALTERNATE "POSITION
OF THE VALVE LEVER WHEWN VIEWED FROM THE COCKPIT. THE
LINES LEADING TO CONNECTIONS & AND B IN BOTH THE PILOT
AND CO-PILOT SELECTOR VALVES WERE REVERSED IN AIRCRAFT
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