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CONDUCT OF INVESTIGATION

An accident involving. aircraft NC 1946 occurred in the v101n1ty of Las Vegas,
Nevada, on January 16, 1942, about 7:20 p.m, (PST), The aircraft was being
operated at the time 1n scheduled air carrier service between New York, New
York, and Los Angeles, California, as Flight 3 of Transcontinental & Western
Air, Inc,, (hereinafter referred to as "IWA"). The accident resulted in fatal
injuries to all of the 19 passengers and.the crew of three and in destruction
of the airplane, -

The Washington office of the Civil Aeronamtics Board (hereinafter referred
to as the "Board") received notice of the accident about 11:15 p.m. The Board
immediately initiated an investigation in accordance with the provisions of
Section 702(a)(2) of the Civil Aeronautics Act of 1938, as amended (herecinafter
" referred to as the "Act"), An Air Safety.Investigator of the Board arrived
at Las Vegas, Nevada, about 1:30 a.m,, Junuary 18, 1942, and immediately pro-
ceeded to the scene of. the accident, 1}/ In the meantime, searching parties,
including United States Army personnel and Deputy Sheriffs of Clark County,

* Nevada, commenced a search for the airplane, Because of the inaccessibility

of the point at which the accident occurred, the wreckage was not reached

until about 9:00 o'clock on the morning following the accident. The wreckage

was placed under guard by deputy sheriffs until the following morning when a

military guard was established, This guard was maintained until the wreckage
was officially releused to the company on January 31, 1942,

A public hearing was held at Los Angeles, California, on January 23, and
24, 1942, Robert W, Chrisp, an attorney for the Board, acting as presiding
examiner, and the following personnel of the Safety Buredu of the Board parti-
cipated in the hearing: R, D, Hoyt, Assistant Director; Frank E, Caldwell,
Chief, Investigation D1v151on, and Warren E Carey, Senlor Air Safety Invesfl-
gator. . .

the airplene, the: ‘Board invited the Alr Corps to part;01pate in the. investi-
gation of the accident, Major George W, Hesklns attended the proceedings &s
representative of the Eir Corps. A S
All the evidence avallable to the Board at the time was presented at the
hearing. Testimony was:given by 12 witnesses, including experts in various
~ technical subjects involved in the investigation, and 17 exhibits were received
“in evidence., Depositions of other witnesses were taken and have been made a
part of the record. While the examiner and other representatives of the Board
and the Air Corps were the only ones designated to ask questions directly of
'ﬁhe witnesses, the examiner, acting under instructions of the Board, announced
‘at "the opening of the hearing that wny person who had any evidence, questions,
or suggestions to present for consideration in the proceedings might submit then -
in writing to the examiner, Nineteen questions were submitted and were asked
of the appropriate witnesses.
1/ This investig.tor wes contacted, early on the mornlng followlne the accident,
. at Amurillo, Texus, where he was enroute from Washington, D, C,, to los bngeleg,
California, He procceded-to Las Vegas by the most expeditious transportation
available and reached the scene of the accident-with the second party to.
‘arrive, consisting of Civil-Aeronautics Administration inspectors,. postal
inspectors, TWA officiuls, .civil officers and a mllltary detachment,
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Upon the basis of all the evidence disclosed by the investigation, the
Board now makes its report in accordance with the provisions of the Act,
1I.

SUMMARY AND ANALYSIS OF EVIDENCE

Air Carrier

At the time of the accident, TWA was an air carrier operating under
currently effective certificates of public convenience and necessity &nd air
carrier operating certificates, These certificates authorized it to engege
in air transportation with respect to persons, property and mail over varioue
routes, including route No., 2 between the co-terminal points New York, New York,
and Newark, New Jersey, and the terminal point Los Angeles, California, vie

certain 1ntermed1ate points, including Albuquerque, New Mex1co, Winslow, Arizone,

and Boulder City, Nevada, : -

Flight Personnel

.. The crew of the flight in question consisted of . Captain Wayne C, Williams,
First Officer M, A, Gillette, and Air Hostess Alice Frances Getaz,

Captain Williams, aged 41, held an airline transport pilot certificute.
He had a total of 12,024 hours flying time, of which approximately 3500 hours
had been in DC-3 airplanes. Eis night flying time between August 1, 1941, and
the date of the accldent was epproxinrately 203 hours. His last physical
examination, required by the Civil Air Regulations, was taken on December 19,
1941, and stowed him to be in satisfactory physical condition,

. Captain Villiams was employed by TWA on September 7, 1931, The Board
examined the facts relating to the discharge of Captain Wayne Yilliams and his
subsequent reinstatement by TWL after a proceeding held before the then National
Labor Board, and considered their relztionship to. the accident., A request for
a rehearing had been granted but no further proceedings were taken, Since his
reinstatement and until the time of the accident, Captain Williams' conduct
and procedure vere considered satisfactory by the management of TWA, We there-
fore conclude that the dispute between Captain Williams and WWA in 1933 has no
.causal relation to the accident.

Captain Williams originally qualified on all routes 2/ of the Albuquerque-
Burbank 3/ Division in 193f£, As he was assigned as pilot on enother: ‘division,
however, this route qualification expired., He was requalified on @1l routes
between Albuquerque and Burbark, including the Lus Vegas-Burbank route, on
January 7, 1941, after having complied with the requireménts of the company and
of the ClVll Air Regulations., He was assigned to the Albuguerque-Burbank Divi-
sion on November 16, 1941, Since.then he had made 39 trips on this division,
seven of which included trips between Burbank and RBoulder City, and two of which
included trips betwszen Burbenk and Las Veges. His rest period prior to depart-
ure_from Albuguergus on Jenuary 16th was 22 hours, 40 minutes.

2/ See appendix for a sketch showing TWA's routes, approved in TdA's air
carrier operating certificate, between Albuquerque and Burbank,
3/ Burbunk, California, is TWA's terminal airport serving Los Angeles,
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First Officer Gillette, aged 25, held a commerciul pilot certificute and
had a total flying time of 1330 hours, 650 of which had been in DC-3 airplanes,
He was employed by TWA on August 1, 1940, and was assigned to the Albuquerque-
Burbank Division on February 22, 1941, Since then he had made six trips which
ineluded lending at, or passing over, Las Vegas, and 37 trips which included
lending at, or passing over, Boulder City, He wus also quallfled as a reserve
first offlcer on TWA's Boeing S307-B's, His rest period prior to departure
from Albuguerque on the day of. the accldent was 15 hours, 24 minutes,

It appears from the ev1dence that both Captaln Williams and First Officer
Gillette were physically quallfved and held proper certificates of competency
for the fllght involved, .

Alrplane and Equlpment

L, gL

Aircraft NC 1946 wes a DC-3, menufactured by Douglas Aircraft Compeny, Inc.
of Santa Monica, California, It was completed February 24, 1941, and wus de-
livered to TWA March 3, 1941, The airplanec was powered with two Wright Cyclone
G202A engines, each rated at 1200 horsepower for take-off, and was equipped
with Eamilton Standard constant speed, hydromatic, full-feathering propellers,
This model airplgne had been approved by the Civil Aeronuutics Administration
for air carrier operation over the routes floun by TWA with 24 passengers and
a crew of four, The evidence indicates that the airplune and its equipment had
received the overhauls, periodic inspections, &nd checks which are required by
company practice and approved by the Civil Aeronautics Administration, and thet
“the airplane was in an airworthy oondltlon on departure from Las Vegas on the
ddy of the uc01dent .

It is not p0331ble to arrive &t a precise determination of the actual gross
weight and ¢.g. location of the airplune at .the time it took off from Las Vegas.,
As we shall explain later, we can determine only that the gross weight of the
airplane probably exceeded 25,200 pounds, vhich is the permissible weight, by
‘not more than 500 pounds, and that the c.g. locatlon probgbly was within the
'prescrlbed limits, e

Hlstorv of the Fllght i:i.i 7

TWA's Fllght 3 of January 15, 1942, enroute from New York Neu'York, to
Los Angeles, Califernia, departed from Las Vegas, Nevada, at 7: 07 p.m., {(PST),
January 16, 1942, Approx1matorv 15 minutes later it collided witk an almost
"vertical rock cliff, near the top of Potosi Mountain in the Spring Mountain
o Range. The point of impact was at an elevgtion of approximstely 7,770 feet
"sbove sea level, about 80 feet below the top of the cliff, and about 730 feet
below the crest of the mountuin, which hes an elevation of ebout 8,500 feet
ebove sea level, The point where the &«ccident occurred is about 33 miles south-
west of* the Las Vegas airport and 6,7 miles (in a northwesterly direction) from
' “the denter line of the southwest leg of the Las Vegas radio range. (See map

opposite puge 4.)
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The flight had arrived at Albuquerque, New Mexico, at 4:06 p,m, (MST),
‘approximately three hours late as a result of delays ut several stations along
the route, Most of these delays had been of 10 or 15 minutes duration and were
occasioned by handling cargo. The longest delay, 1 hour 56 minutes, occurred
at St. Louis, Missouri, due to weather, In accordance with usual procedure,
the crew which had been in charge was replaced by the crew previously named,

Flight 3 is regularly scheduled to operate between Albuquerque, New Mexico,
and Burbank, California, without any intermediate stops., It was planned, ‘L
however, that this flight should make intermediate stops at Winslow, Arizona,
and Las Vegas, Nevada, 4/ because of reduced-Tuél load 5/ and reported head
winds over the airways, Provision for these stops was included in the flight '«
plan filed at Albuguerqgue. '

L/ When operating over this route,‘daylight landings are made at Boulder
City rather than Las Vegas, but night landings are made at las Vegas
because there are no lights at the Boulder City Airport.

5/ Due. to the heavy passenger and cargo load, the airplane was fueled to

: depart from Albuquerque with only 350 gallons of gasoline. It appears
that the weight of the airplane, on departure from Albuquerque and also
on departure from Las Vegas, was not within the permissible gross weight
according to the regular method of computation, It is not possible to

‘"determine precisely the amount of the excess, but in all probability it

- "'was less than 500 pounds, The excess was due principally to the method
which was used to assign passenger weights in computing the load at
Albuquerque, The regular rethod of computation calls for the use of
an average weight of 170 pounds per passenger, exclusive of baggage.

" TWA's passenger agent at Albuquerque testified thati since computation
on this basis resulted in a weight which was greater than the permissi-
ble weight, he requested the officer in charge of the 12 Army men

~getting on at Albuguerque to state the weights of these men, An average
weight of 150 pounds was assigned to each of the 12 men, Finding that
the total weight was still too heavy, the agent contacted the three
women pessengers and obtained and used their actual weights. Since the
computation then indigzted that the gross weight of the airplane pre-
~cisely equaled the provisional weight ‘permissible for take-off, the re-
meining passengers were figured at 170 pounds each without inquiry as to

"their actual weights., Army records show that the Army personnel actually

- weighed substantially more than the amount assigned for tkem, The over-
weight would not seem to have had any bearing on the accident,: The
method used for computing the load, and, therefore, of ascertaining the
location of the c.g., however, is an exemple of loose practice, and of

. a ready acceptcnce (where such acceptance served to-avoid interference
with the handling of truffic) of an intrinsically improbablé statement
(that a considerable group 01 adult men would have an average weight as
low ‘as 150 1lbs. each).
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The flight was cleared from Albuquerque to Winslow, the standard TWA
clearance form having been c¢ompleted at Albuquerque upon receipt of a radio
message from TWA's {1light superintendent at Burbank releasing the flight to
Winslow, The airplane departed from Albuquerque at 4:40 p.m, (MST) At 5:38
Captaln Williems transmitted the following radlo méssage to Burbank

"DEEP LAKE 5:36 8000 WINSLOV 6:04 LAS VEGAS 6:45 PP WITH
100 TOTAL., REQUEST RELEASE IN FLIGHT TO LAS VEGAS."

The following.messqge was thep“transmitted to fhe fllghf over the signature
. of the flight superintendent at Burbank, the time of the communlcatlon being
indicated on the radio log as 4:38 p.m, (PST):

"PROCEED LAS VEGAS SUBJECT CAPTAIN'S DISCHETION ROUTE AC." 6/

In explanation of this modification of the original plans, TWYA's chief
pilot testified that after Captain Williams reached cruising altitude end had
an opportunity to establish ground spzed and fuel consumption, he epparently
found that he could continue to Las Vegas, without landing at Winslow, with &
sufficient reserve supply of fuel remaining in the tanks, thus obv1at1ng the
necessity of an extra landing and consequent loss of time,

Flight 3 arrived «t las Vegas at 6:36 (PST) and the airplane was serviced
‘with fuel,. It departed from Las Veges at 7:07 p.m., having been cleared to
Burbank pursuant to a relsase transmitted by radio from the Burbank flight
superintendent,

-

After its departure from Las Vegas the airplane was observed by several
vitnesses who stated that it was farther to the northwest than they were
accustomed to seeing the uirline planes flying in that vicinity. About 7:22
p.n., 15 minutes after the flight left the ground at Las Vegas, witnesses
observed a fire in the vicinity of Potosi Mountuin, later iderntified as the
fire which occurred in «nd about the airplane following impact, and the wreck-
age was subsequently found at the location previously described.

/ Weather Conditions

It-is apparent from the evidence that wecther conditions in the area
involved were entirely satisfuctory for the flight., United States Weather
Bureau records indicate that the ceiling and visibility were unlimited, with
high cloudiness, 7/ before, during.and after the flight. These repor+s were
fully substantiated by the testimony of. two Western Air Lines captwins who
operated flights in the v101n1ty of the accident about 1-1/2 hours after the
accident occurred, . -

: §7 "AC" is TWA's designation of the Winslow-Kinzman-Las Vegas route,

7/ High cloudiness is not inconsistent with the existence of unlimited
ceiling and visibility, Ceiling is considercd unlimited when clouds
cover less than one-half of the sky or when the tase of the clouds is
more than ¢,750 feet ubove the point of observation, 'Visibility is
the mean greatecst distarce toward the horizon that prominent objects
can be seen and identified by the normal eye. Visibility is con-
sidered unlimited when its extent is 10 miles or more,
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Exzmination of the Wreckage

" The examination of the wreckage did not reveal an evidence of fallure
of any part of the alrplane or 1ts equlpment prlor to lﬂpact

It appears probable thet the airplane struck the face of the cllff while
approximately level longitudinally and laterally, and while proceeding
straight ahead under cruising power. The first contact was apparently made
. by the left wing with a protrudlng 1edgo. The marks or scars on the cliff,

. ‘apparently made by the wings, were in epproximately level alignment. The

‘position of the wreckage can be most reasonably ekplalned on the hypothesis
that the impact occurred while the ‘airplane was in a level attitude., Portions
of the airplane and of its contents were found on the top ledge of the cliff,
some 80 feet above, and 400 or 500 feet distant from, the point of impact,

- & result which tends to negate the possibility that the airplene was in a
diving attitude. 'On'theqother hand, the tops of tress immediately below the
‘point of impact showed no signs of contact with the airplane, definitely
indicating that the airplane was not climbing steeply, although it could have
'been in a gradual climb,

Conduct of the Flicht

: The flight was cleared to fly contect from Las Vegas to Burbank having
filed & flight plan which designated 8000 feet above sea level as the ‘altitude
to be used, Because of ‘he emergency conditions resulting fror the war,

nearly all of the beacons between Las Vegas &nd Silver Lake were inoperative.f/
Section 61,7108 of the Civil Air Regulations prov¢des, and at tbe time of the
accadent prov1ded in part, as follows:

"THe . following rules relating to weather conditions will govern
the dispatching of air carrier aircraft in visual-contact operation,
"No scheduled air carrier aircraft shall be dispatched unless: ¥ *

* # % (¢) During night operation at least one beacon on the course
shall be visible from the aircraft at all times, unléss otherwise
specifically authorized by the Admlnistrator."

It is impossible to determine whetber, on tbe night of the accident, there
would not have been at, least one beacon on the course visible at all times
“from an alrplane flying the. route at an altltude of 8000 feet above sea
,Ievel It is not possible to ‘tell, thercfore, whether the dispatching of

' the flight under contact rules, rather than under instrument rules which
would have required a highér cruising altitude, constituted a violation of
the literal reading of the regulation hereinbefore mentioned. The fact that
most of the beacons were extinguished, however, required extra care in the
conduct of ‘the flight, both on-the part-of the pllot and with respect to
others having to do with the clearance and flight plan. The question of the
use of requisite care by the pllot w1ll be dlscussed later. It was incumbent

8/ Beacon Nos., 19, 21, 23A and 23B, or the Francis Spring, Xingston Pass,
‘Table Mountain, and Wllson Paso “beacons, were unllghted See map

Ny opposite page /4, ;
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upon the ground personnel particularly to make sure that the pilot was apprisec
of the condition of the beacuns, The informaticn in this regard should have
 been entered on, or attached to, the clearance which was issued a* Las Veges,9y
Morcover, the proximity of the proper course to high terrain migh% w-11l have
suggested to the flight superintendent and other responsible officials of TWA
that night cortact flights over the portion of the route involved should be
operated at a higher altitude than €000 feet during the Derlod that those’
beacons shouvla continue to be 1noperatnv°.

We shall now consider the prooriety of the course used by the flight,
As may be seen from the map opposite page 4, the center line of the.southwest
leg of the Las Vegas radio renge has a 'true bearing of 221 degress, or a
magnetic bearing of 205 degrees, from the range station, The evidence indicate
that a course following this center line, or varying from it by no more than a
few degrees, is the only course concidered proper for flight out of Las Vegas,
on the route toward Burbank, until arrival at a point in the vicinity of the
Teble Mountuin beacon, at which point 4t becomes necessary to assume & magnetic
course of approximately 212 degrees in order to proceed to Silver Lake and on
to Daggett.

As a result of restricticns necessitated by military activities in areas
adjacent to the airway, the Civil Aecronautics Administration, on July 15, 1941,
directed a written notice to TWA, as well as to other carriers, advising them
that it was necessary to coniine all operations between Palmdale, California,
and Lss Vegas, Nevada, strictly to the airway, and suggesting that pilots be
instrvcied to confine their flight movpments, day or night, contect or instru-
ment, to the actual on-course signal of the radio ranges serving the airwey
involved, A communication divecied to TWA flight personnel by TWA's acting
chief pilot, dated July 17, 1941, incorporated this notice verbetim and request-
ed pilots to be guided eccordingly, Copies were posted on pilot bulletin
boards at Kensas City, Albuguerque, Burbank, and San Francisco,

The highest terrair along the correct course between Las Vegas and Silver
Lake appeurs to be at an elevation of less then 6000 feet. The highest point
within 15 miles on either side of the course line is Potosi Mountain, which,
as prev1ously indicated, rises to an elevation of approximatelv 8500 feet, and
while 1t is located on +he airway, it is off the on-course signal,

There was received in evidence at the hearing a TWA flight log sheet
form covering the rout> from Albuguerque to Buroenx via Winslow, Arlzona,
Boulder City, Nevada, and Newhall, California, ThlS flight log sheet is a
pert of the pilot's nav1gat10n xit and indicates prover courses for the various
sectors of the route, It also contains a profile chart of the highest terrain
along the course line and, in addition, the highest terrain within a strip,
30 iiles in width, whick extends 15 miles on either side of the course line.
Tre highest terrain indicated for the course line between Boulder City and
Silver Lake is approximately 5800 feet, and the highest point indicated within

9/ Section 61.71042 of the Civil Air Regulations provides in part as follows:
¥(c) The dispatcher or duly authorized station personnel shall attach or
enter all current, reports or information pertaining to weather and irregul-
arities of navigationul uids and faucilities . ., . , . affecting the flight,"
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the 30-mile strip for this section is 9000 feet. The route between Las Vegas
and Silver Luke is also shown on the log sheet, and the proper magnetic
courses are indicated, Although no separate pr0¢11e ie provided for tris
route, it is appurent from what we have said that no SHO“tdﬂtldlly higher
terrain exists on this route, either on the course line or within 15 miles
on either side thereof, than is indicated on the log sheet for the course
between Boulder City and Silver Ldke. .

With respect to the altltude to be used for contuct fllght between Las .
Vegas and Burbank, there appears to huve been, at the time of the accident,
no definite rule prescrlbed by TWA. TWA's chief pilot testified that it was
the established practice never to operate at less than 1000 feet above the
terrain along the course, and that normally & pilot would not fly from Las
Vegas toward Silver Lake at less than €000 feet above sea level, unless sone
weather condition in the area requlred flying at & lower ultltude

The p01nt At which the accident occurred haS a bearing of apprOV1mutely
215 degrees, magnetic, from the Las Vegas airport, and, us previously indicat~
ed, is at an elevation.of sbout 7,770 feet. In view of the fact that witnesses
who observed the airplane as it was flying between Las Vegas.and Potosi Mount-
ain testified that its flight peth appeared to be in a straight line northwest
of the general line of fllght on which the airline planes usually trevel in
that vicinity, it appears p”ob‘ble that the airplane proceeded directly from
the eirport to the point of impact. This conclusion is substantiuted by the
fact that the elapsed time between departure from Lus Vegus and the time at
which the fire wes observed was determined to be @z normul emount of time for
direct flight between the two poinis. A

The impact actually occurred at an altitude of 7,770 feet above seu-level
approximately 15 minutes after take-off from a field at an €levation of 1900
feet, It would appear probuble, therefore, thut the airplene had been climbing
steadily from the time of take-off, and had not quite reached its intended
operating altitude et the time of the accident,

Although the alrplaﬁe, at the time of thv accident, was within the limits
of the airway, it vas 6.7 miles from the center.line of the Las Vegas radio
range leg,’ Furthermore, the course being flown, if it were continued, would
pldce the airplang outside the limits of thé sirwey.

It is 0bVlOUo that, in view of the topography.of the area involved,
‘adherence to the course flown, at least at the altitude 1nvolved was not only
entlrely improper but 1nev1tably led to disaster. :

There remains to be determined the reason or reasons for use of the im-
proper course, The flight plan, which covered all ‘portions of the flight
from Albuquerque to Burbanx, was prepared on the stundard TWA form and was
filed at Albuquerque. TWA's Operutlons Manual directs thut the flight plen
be prepared by the first officer under the supervision of the captain, &nd that
it be approvcd and 51gned by: the cdpfaln. The only namc appesaring on the
fllght plan in this instance, however, is that of the first officer which was
printcd by hand, in the space provided for the nuame of the person who prepares
lthe plan, TFor the first portion of the flight between Las Vegas and: Burbank,
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namely, the sector from Las Vegas to Daggett, the flight plun designated a
true course of 234 degrecs and a megnetic course of 218 degrees. Since the
-magnetic bearing of the point of impact from the Las Vegus airport was about
215 degrees, it is eppurent that the course flown was substuntially the same
as the course designated in the flight plan, It would be rather remurkatle
if the fact that the accident occurred sc close to-the course designated in
the flight plan end at a considerable distance from the proper course were

merely a c01n01dence

The evidence irdicates that in preparing a flight plan the practice is to
divide the flight into severzl portiouns, each -0f which may include a number of
sectors or legs having separate courses, and to enter on the flight plan for
each portion & course which represents the average of the courses of the
individual sectors. The result 1s thatl a course designated on the flight plan
is approximately equivalent to a straight line between the extremities of the
portion of the flight for which it is entered. 10/

The average magnetic course between Las Vegas and Daggett is cbout 210
degrees, rather than 218 degrees which was the course designated in the flight
plan, The average magnetic course between Boulder City and Daggett, on the
other hand, is 218 degrees, In view of the fact that both the captain and the
first officer, and particulerly the letter (who apperently prepered the flight
plen), had made a substantielly lerger percentage of flights via Boulder City
then via Las Vegas, 11/ it seems likely thut the average course out of Boulder
City was inadvertently designuated in the flight plan in plece of the correct
average course cut of Las Vegus., 12/

10/ It was explained that the principal function of the courses so entered on
the flight plan is to serve as base lines from which the anticipated effect
of the reported winds upon the flight muy be calculated, The testinony in-
dicates thut it is not the practice to refer to the flight plan, while in
flight, for the purpose of uascertaining the course to be flown over any
given portion of the route, According to the evidence, the courses indi-
cated on the flight log sheet are referred to for thaet purpose, and the
flight plun is referred to principally to ascertain the previously culcul-
ated drift correctlons in order to apply them to the courses shown on the
flight log sheest, However, it also appears thut in some cuses the course
indicated on the flight plun for &« given portion.of the flight is the
course which the pilot expects to fly after reaching cruising altitude.

11/ Cuptain Williams hud made 7 trips between Burbank and Boulder City and 2
trips between Burbunk and Las Vegas., First Officer Gillette had made 37
trips via Boulder Clty and 6 trips via Las Vegas,

12/ During the invastlgatlon other flight plens prepared by TWA pllots for
flights over the route involved were examined, One was discovered in whicl
the course designated for the Las Vegas-Deggett portion was 218 degrees,
i.e., the same as the course designated in the instant case, TWA's chief
pilot testified that this was obviously &« misteke,
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The evidence shows that in some instances flights proceed in approximately
a straight line between the extremities of a given portion of the route without
following the courses of the individual sectors. Apparently such practice is
customary, under contact corditions, when the result is to keep the airplune
on the right side of the airway. 1In any instance in which a direct course is
used, it is appurent thet the course flown will be approximately equivalent
to the average course indicated on the flight plan (if the correct average
course is entered),

A flight proceeding from Las Vegas to Daggett by direct air line, following
a magnetic course of about 210 degrees, would.-remain on the right side of the
airway, While flight on that course, at the altitude involved, would place the
eirplune closer to the higher terrain of Potosi Mountain than would be the case
if the on-course signal were strictly adhered to, the flight path would avoid
the 8,000-foot level of the higher terrain by a distance of about 3-1/2 miles,
Aside from the suggestion that flights remain within the confines of the on-
course signal in the area, which obviously seems to have been ignored, there
was no company regulation or instruction at the time of the uccident which
vould prevent the use of such course, It may well be that the crew of the
flight involved in the accident intended to fly that course, or a course between
it and the on-course signal, If so, it is quite possible that the average
course of 218 degrees, applicable to the Boulder City~Daggett route, was erron-
eousiy utilized, in assumirg a heading out of Las Vegas, in the belief that it
was the average or direct line course between Las Vegas and Daggett.

Except in thosc cases where one of TWA's flight superintendents is station-
ed at the point at which the flight plan is prepared, the flight plan is not
checked by anyone other than the flight crew, Since there was no flight super-
intendent at Albuquerque, the flight plan in this case was not checked. The
fact that. the flight plan involved here contained such a substantial error and
the fact that it was not signed by the captain indicate an urgent need for a
closer watch over such irregularities. :

Whatever muy have been the fact with respect to the use of the flight plan
course, it seems obvious that Captain Williams and First Officer Gillette were
paying no more than slight attention to the position of the airplarne by visual
reference to objects én the ground. :

Although, as previously mentioned, certain beucons on the route were in-
operative due to the emergency conditions resulting from the war, one of the
five beacons between Las Vegas and Silver Lake was lighted on the night of the
accident, Beucon 24; also referred to as the Arden Beucon, which is located
along the route about 20 miles from the Las Vegas airport, was operating. As
may be seen from the map opposite page 4, this beacon is about 2-1/2 miles to
the right of the center line of the Las Vegas radio range leg, Flights south-
west bound out of Las Vegus should pass to -the left of the beacon, but the
flight involved in the accident apparently flew past on the right, In this
connection it muy be noted that Captain Williams! last preceding flight from
Las Vegas to Burbank was made on the night of December 21, 1941, at which time
Beacon 24, as well as the other beacons in the area, was unlighted, It may be
that he erroneously assumed that the beacon was located directly on course and
therefore assumed that he was approximately on course as he flew to the right
of it, In addition to this lighted beacon, however, the lights of the town of
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Arden and of autorobiles on U, S, Highway No, 91, and farther on, the lights
of the town of Goodsprings, afforded reliuble refarence points. Morecver, under
contact conditions such as existed on the night of the accident, if tke cockpit
lights are kept dimmed, it is possible to see the outline of the mounizins,
espacially when the peaks ere snow-covered &s tkey wWere on Jamiary 16,
Fgrthermore, it appears f{ron the radio range-monltor reports that the
available radio range facilities were operating properly at the time of the
accident, Had the captain and {irst officer been listening to the lLas Vegas °
rudio runge, a moderate "A" sigaal would huve Been heard, which would huve
definitely indicated that the alrplene was off course, Despite the suggestion
hereinbefore mentioned that flights remain within the limits of the on-course
signel in the area involved, it seems obvious: that the pilots were not using
the radio range for navigutional purposes.,

11T

Findings

We find, upbn all of the evidence availuble to the Board st this time,
that the fucts reluating to the accicent involving aireraft NC 1945, which
occurrzd near Las Vegas, Nevada, on January 16, 1942, are as fullows:

1., The sccident, which occurred at approximately 7:20 p.m. (PST) to
Flight 3 of Transcontinental & Yestern Air, Inc,, resulted in fatal injuries
to the 19 passengers and crew of 3 &nd in destruction of the airplanc,

2. At the time of the accident Transcontinental & Western Aif, Inc,
" held a currently effective certificate of public convenience and necessity and
an ajr ecurrier opercating certificate authorizing it to conduct the flight.

3. Captain Williams and First Officer Gillette were physically quealified
and held proper certificates of competevcy to pcrform their duties on the
flight in cuestion, : el

4. Aircraft NC 1946 was currently certificated as alrworfhy at the time
of the accident, :

5. The flight plen for Fllght 3, filed at Albuquerque, New Hexico,
designated a ragnetic course of 218 degrees for the portion of the route between
Las Vegas, Nevada, wnd Daggett, Californiua, - The uverage of the courses cf the
sectors comprising the route between lLas Veges and Daggott is about 210 degrees,
8000 [feet above seu level wus the altitude .designated in the flight plan,

6. Flight 3 departed from Lus Vegas, Neveds, wt 7:07 p.m. having been
cleared to fly in accordance with contact flight rules to Burbank, California,
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7. About 15 minutes ufter departure from Les Veges, Nevade, the zirplane
ccllided with Potosi Mountein, in the Spring Movntein Range of Nevada, et an
eievation of 7,770 leet above sea level, while approximately level longitudine-
tlly and 1at°ra11y and while proceecing straight sheud approxim.tcly at cruising
speed. The point of lmpact has a mrgnetic. bearirg of approximately 215 degrees
fron tie lLes Veges sairport, "

8. The eirplane was flown between Las Vegus, Nevuda, and the point of .+ |
impact on & course which was improper for tae rouce involved.

9. Weather conditions in the area at the tlme were enflrﬂly satisfactory*
for the flight,

10, The available radio range fac111t1es were operating normally at the
time of the accidert. :

11, Due to emergency conditions resulting from the war, only one beacon
between Lus Vegas, Nevada, and Silver Lake, California, was operating,

12, There was no evidence of structural, control system, or power plent
failure prior to the accident, and the engines wnd propellers were functioning
normally at the time the alrcraft struck the mountain.

PROBABLE CAUSE

Upon the basis of the foregoing findings and of the entire record availeble
at this time, we find that the probuble ceuse of the accident to sircraft NC
1945 on January 16, 194z, was the failure of the cuptuin after departure from
Las Vegus to ’ollow the proper course by making use of the navigational facili-
ties avzileble to him,

CONTRIBUTING FACTORS

1, The use of an erroneous compass course,

2. Blackout oI most of the beacons in tke ne 1ghocrhood of the accident
mude necessery by the war emergency.

.

3. Failure cf the pilot to comply with TWA's directive of July 17, 1941,
issued in accordance with a suggestion from the Administrator of Civil Aero-
nautics requesting pilots to confine their flight movements to the actual on-
course signals,

COMMENT AND RiCCYMENDATIONS

The investigation of this a001deht hus indicsted the need for more precise
and epecific operational procedures and regulatory stardards with respect to
contact night flight., Accordingly, the Board has submitted the following
reconmendation to the Administrutor:
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"It is therefore recommended that the Administretor of Civil
Aeronuzutics esteblish, for inclusicn in the operations! manual
of eair carriers, such contact flight procedures at ezch air-
port &s will insure that the climb to, and descent from,
cruising altitude be conducted at & safe distance from all
obstructions." ’ '

As further remedial meusures in this regerd, the Board is now considering
proposed regulations which would. require night contact flights to (1) remain
within the confines of the proper twilight zone of the on-course signal, and
(2) fly =t en «ltitude not less than 1000 feet ubove the highest obstacle
loceted within a horizontal distance of 10 miles from the center of the course
intended to be flown,

The prepuration of flight plans obviously should be regerded as more than
mere routine, The possibility of irregularities such as those which occurred
in connection with the preparation of the flight plan involved in tris instance
should be eliminated. All airlines which do not now have procedures which call
for an udequete cneck of flight plans should establish them, The compuny's
operation manual required the captain to approve and sign the flight plen;
nevertheless, the Board is considering the promulgation of & regulation which
would meke it @ violation not to do sc,.

Every airline should also mzintain o closer control on the determination
of the gross weight and c.g, location of an sirplane. If an average weight is
used, elther for «ll the passengers or for any group of passengers, it ought
to be taken sericusly enough to prevent the cusual acceptance, on indirect
1n”ormut10n, of an intrinsiceally irprobable figure. If the weight of the pass-
engers is compited on en sctuzl weight busis, it is obviously necessary that
reasonable diligence be exercised by the station personnel to ascertain from the
passengere their correct weight,

Approved:
. /s/ L. Welch Pozue
L. Welch Pogue

/s/ Karllee Branch
Harllee Branch

/s/ Oswald Ryan
Oswald Ryzn

/s/ Edward Warner
¥dward Warner

Beker, Member, did not take purt in the decision.
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