! : COMMERCE
T T W EURMAU oF AIR COMMERCE -
L AU :rf 1-_ Washlngton . November 16, 1937
REPG“?.T GF INVESTIGATING BOARD T,

Statement afrprobable cause concerning an’ aceident which
cccurrad: bo.anaireraft of United:Air Lines:Ttransport
Corporatlon near Humpy Ridge, Utah,
" oti 'October 17, 1937 GO .

To the Secretary of Commerce:

On October 17, 1937, at approximately 9:00 P. M., Mountain Standard
Time, at a point about’ 51 miles east of Salt Lake City, Utah, and 20 miles
. south and slightly wést of Knight Wyoming, an airplane of Unlted States
- registry, while being flown in scheduled.interstate operation, earrying
mail; passengers and express, met with an acecident resultlng in death to
all on board and the complete degiruction of the aircrafi

The pilet;, Earl D. Woodgerd, held a Federal transport pilot!s license
_ and a -scheduled air ‘transport rating., The report of his last physical
= ' ‘examination, as required by the Department of Commerce and taken on
o August 9, ‘1937, sheowed him to be in good physical condition for flying, A
subsequent physical examination, taken on October 13, 1937, in conformity
with company regulations for first pilots, also showed him to be in
excellent physical condition. This latter examination was taken shortly
after Pilot Woodgerd's return from a vacation, FPilot 7’ oodgerd's record
<. ghows that he had had a total of over 11,000 hours flying experience and
had flowm over the Cheyenne~Salt Lake D1v15ion of this air line for a-
total period of time: of more than three years. The co-pilot, Jdohn B,
Adams; ‘held a .Federal transport pilot's license and:a scheduled air trans—
port rating, “His latest physical examination, taken.en hugust 2, 1937,
showed him to be in good physical condition, His fecord shows that he
had more than 3,500 hours flying time as co~pilot with this air line,
The testimony shcws +that~both pilot and co-pilot enjoyed excellent pro-
fessional reéeputations with their. company and fellew pilots. The third
member of the crew was Miss Leah Derr, stewardess.

Passengers on board were:

Mrs. Camﬁbell Pritchett - Mps, Ji¢'A, Hammer

Washington, D. C, Cleveland, Ohio
"Charles D. Renouf ' Johri Cenboy - :
Washington, D. C, Gleveland Ohlo

" D. A, HcMillan » 1 Ralph Mcheown
Murray,; Utah - (Glendale, California
William Pischel it . -Wiiliam.James=Hﬁnﬁ
Salt Lake City, Utah . . Bharen; Pennsylwania
Curtis L, Jensen ' George Ferreira

San Fran01sco, Callfornla Cheyenne, Wyoming




The airplane, a Douglas, model DC~3A, was owned and operated by the
United Air Lines Transport Corporation of Chicagp, Illinois. It was in-
spected and approved for license by the Department of Commerce on December 8,
1936, and bore Federal license number NC-16074,., Minor changes accomplished
by the company after this date were inspected and approved by the Department
of Commérce on September 15, 1937, De-icing equipment had been installed on
the propellers only. At the time of the accident, it was being operated
between Cheyemnne, Wyoming, and Salt Lake City, Utah, as a part of Trip One
of October 17, 1937, This trip was scheduled to originate in Newark, New
Jersey, at 8:00 A.M., Bastern Standard Time, Oectober 17, 1937, and to
terminate at Oakland, California, at 1:18 A.M., Pacific Standard Time,
October 18, 1937, This operation was.conducted under a valid Federal Letter
of Authorlty. At Cheyemne, airplane NC-16074, which had been serviced sub-
sequent to its arrival 15 hours previously, was substituted for the airplane
which had arrived at Cheyenne. ' The first schedyled stop after departing

' Cheyenne was Salt Lake City, Utah,

The scheduled time of departure of Trip One from Cheyerne was 6:0L P.M.,
Mountain Standard Time., Actual departure was not made until 6:26 P.ki. due
to the late arrival of this trip at-Cheyenne and a slight passenger delay.
The United States Weather Bureau 5:41 P.M.;, MST, sequence reports for the
airway between Cheyenne and Salt Lake City, the point to which the flight
was cleared, were as follows:

, : C Visibili~ Temperature
Ceiling  Sky Conditions ity (mi.) & Dew Point Winds

Cheyerme Unlim,.  Clear 60 54/36 N¥ 5
Medicine Bow Unlim,  Scattered, 40 47/37 SW 31
' lower scatter-
ed 3000
Laramie Unlim,  Scattered 3000 30 % WS 32
Bitter Creek Unlim, =~ High overcast, - : _
Lower scattéred 30 46 WSW 24
2000 |

Cherokee Unlim,  High broken, 20 45739 SW 24
Lower scatter-

& ‘ed 3000

© William H, Pitt R Mrs, Phyllis Ferreira .
New York, New York 7 Cheyenne, Wyoming
James Pergola _ - Chariesfs. Jamison
Bronxville, New York h Denver, Colorado
Louis Cleaver i _ Dr, Louis Gross
Portland, Oregon =~ =~ - New York, New York

.
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L 'V151511i— Temperature '
Ceiling  Sky Conditions ity (mi,} & Dew Point Winds

Granger (Spl) Estima~ Light rain -

ted 5000 ' overcast = 15 5-47 U wew g
Rock Springs Unlim, . High overcast 25 - 51/37  WSW 25
Enight Eséimét— Overcast, lower  , 20 o ',LAQ/BQ_ - 8SW 22
ed 2000 broKen, llght A
o mft, - faln N
Coalville  Estima— Overcast, light . 15  ~ 48° - - SW 2
 ted 3000 rain - SR
Salt Lake Estima- Overcast, 15 s5/53 0 sw
ted 4000 sprinkling .
feet ’

" The United States Weather Bureau general forecast 1ssued from Salt
‘Lake City and covering this area for the peried 2:30 P u; until 10:30 P.m.,
MST, on the date of this fllght was as follows:

Salt Lake to Cheyenne — Clear to scattered clouds southern Utah and
southeastern Nevada Stop Scattered to broken changeable cloudiness
w-remainder district with scattered showers with snow flurries higher
mountains Stop Ceilings precipitation over mountains low otherwise
in clouds 1 to 4 thousand Stop Visibility 10 or better except low
to 5 in precipitation over mountains. Salt Lake, Rock:Springs,
Cheyenne terminals Stop Scattered to broken changeable high and

lower cloudiness 2 to 5 thousand lowering to 1 to 4 thousand in
occasional sprinkles to light showers Stop Visibility 10 or better,

According to the testimony of the compaﬁy:digpatcher_ét'Cheyenne, the
flight plan for this trip as partially prepared by him before consultation
with the pilot and co-pilot, showed contact flying Cheyerme to Rock Springs
and instrument flying Rock Springs to Salt Lake. The altitude was not
entered by him, After consultation with Pilot ¥ “oodgerd, the dispatcher
states that Pilot Woodgerd said that he would fly "intermittent instruments"
instead of "instruments" between Rock Springs and Salt lake' and entered. the
altitude of 10,000 feet on the flight plan, _No correction was made on the
flight plan changing the previocus entry‘"lnstruments“ to "intermittent
instruments". However, the preliminary dispatch messdge, sald by the
dlSpatcher t0 have been di'ctated to him by the pllot read as follows

6:12 to 6:13 P. M. Cheyenne to Rock Springs and Salt“
Lake dispatch trip 1 of the 17th »oodgerd Adams Derr’
74 estimated 6:22 P. M. cleared to Salt Lake, Rock
Sprlngs—Salt Lake 1nterm1ttent instruments’ Cheycnne
alternate; Cheyenne-Sglt Lake 10,000, 3 hrs, 5 minutes,
alternate plan return to Cheyenne, Laramle alternate
622 gas stop 23-47 -
(Received at_gock Sprlngs and Salt Lake)




ffAt ‘the time of departure from Cheyenne, there was on board 622 gallons of
. fuel and 200 quarts of oil, an amount sufficlent for epproxlmately seven
;jhours of flight at normal crulslng speed., -

jﬂtrlp 1 were as follows:

(1) 6356 P.M. (Cheyenne log) — Adams United 1 - Twd Rivers 55
>lO 000 high broken visibility unlimited temperature 38
sllghtly'rough. Cheyenne acknowleﬁged. Aleo shcwn 1n
Rock Sprlngs log, ' :

(2) 7 14 P.M. (Salt Lake log) — Salt lake to Cheyenne and L
Rock Springs - advise “trip one ‘that Unlted two reports R
Knight range not operating. Signed Salt Lake. (United
1 acknowledged direct) .

(3) 7:41 P.JM. (Salt Lake log) - Salt Take 0 United 1 COpy
- Rock Springs - Knight range operating on 382 kilocycles -
- signed Salt Lake, United 1 and Rock Springs acenowledged. »
.Also shown 1n ROck Sprlngs and, Cheyenne logs.';;ﬂ;f_ e

(4) 7:43 P.M. (Rock S prlngs log) ~ Adants United -1 - Chetdkes
- [#s4) FM 10,000 high thin .overcast few lower scattered
vﬁ;VlElblllty unlimited. temperature 37 smooth ROCR Sprlnws
...gave Kollsmen 2980. United 1, acknowledged e

. Also shown in Cheyerne log

(5) 8:16 P . (Rock Springe log) - Adams United 1°= over = 7
" Rock Springs’8:15 PM 10,000 intermittent instruments - R
_ breaks below Rock Springs range compass courSe 248 T
‘temperature 35 slightly rough. '
Rock Springs giave Kollsman 2976
. United 1 acknowledged. L
. Also shown in Salt Lake and Cheyenne 1ogs. o

(6). (At this pelnt dispatcher Wunderlich came on remoto
. ,tp051t10n at Salt Lake. and talked dlrect to the Pllot)

ST g P, (Salt Leke 1log — Salt Leke radio operator
o ., .. _copled through interphone) ~ 331t Lake to United'l -
- .. we haye fairly heavy rain. now ceiling estimated 6 OOO:‘
.. drifting scud above field at’ 2200 v131b111ty 10 mlles}_'f
.. - Western Alr Expresq picked up 1ee at 10 500*expect 1t o
0 remain about the same. o
United 1 aclknovledged. L,
Alsa ehewn in Rock Sprlngs and Cheyenne logs. 4vf]

{7) 8:19 P.M. (Salt Lake log) - Unlted 1 to Salt LaKe —lwfﬂ
2 give.us: Salt Lake. KollSmen please.‘f? ' "j,

~ Salt leke, t0' United: 1 ~ Kollsman ;1e1ng.fepiﬁ1y 2986 o

- and wind shifted to north about £5 mlnutes ago. AR
United 1 acknowledgeds - - - N

%sc. stiown 10 Ao Sprlﬂgs and Cheyenne 1ogs.

PEEEI SRR PR

The average wind expected, as entered on the flight plan, was WNW 35.'-

After leaving the 1mmediate vicinity of Cheyenne, radio contacts with




(8) 9 05 P.M (Sait Lake Lpg) - Salt Lake to United 1 o
.. Balt Lake gave:8{3EM weather sequence.and I can ses ...
. .the ldwer beacon, in Emlgratlon and ‘ail the city lights.
.J}v1alble dlmly see 11ghts of BErd and flash of Saltalr i
. :,beacon, . S0 e :
United 1 dld not acknoﬁledge. ;._f U
' 'Balt. Like to. Unlted 1.-"light’ rain now at Salt Lake
. United 1 did not’ acknowledge _ .
‘f_Also shown in Rock Sprlngs and‘Cheyenne IOgS. '
(9) 9:11 Bl (Salt Take 1og) - Salt Lake t0 United 1 -
© e Khlght report recelved. Salt Lake Kollsman 2986
- United 1 didinot answéri
Also shown 3n Rock Springs and Cheyenne lcgs. ~¢;-7* K

“(do)” 9 15 P.H, < Following this time numerdus trinsmissions-
v Y ydre made By Salt Lake tRock- Springs add Cheéyenne: fn &rfs. 1 o 07
_ Teffért to thablish communlcataon W1th the plane but v@mei*i” S
s unsuccessful Sy

_--".' AT . e . : . b B

Whén Trlp One d1d not arrive at Salt Lake City w1th1n ‘a. reasdnable tlme
"of schedule and failed o respond to.radio ¢alls, steps were taken to’organize
search flights, The first airplane.left 521t Leke City at about 1:30-A.M.,
MST. Weather-and darkness hampered .the search considerablys - ‘However, the
wreckage was located from the air at sbout 9:35 A,M.; October 18th. Due 6
the inaccessibility of the. location, it was 10:00 P. M., October 18th, befere
ground parties reached the-wrecked airplane, It was found to have crashed inte i
the side of & mountain knowr - locally as Humpy'Ridge at.an glevation of slightly
more.than 10, OOO feet. . , C

A careful examlnatlon of the wreckage indicated conclusively that the.
airplane had struck the side of the mountain while traveling in approximately
normal- level flight, on a compass heading of approximately 2350 and at or near
cruising speed. A1l blades of the propellers were found at the scene and. -
internal damage incurred aliké in both engines indicated that they were .. o
functioning normally at the time of .impact. There was no evidence of structural -
or control failure,. It was-established that the landlng wheels were. in the
Byp" pogition...There was- racovered from the wreckage. the fllght anﬂlyzer, an
instrument which records the alti$nde of - flight,- indicates. the. periods. of
flight during which the automatic pilet is in use and shows those perlods ,
when the aireraft radio transmitber is being uged: for. transmlsglon., The ..

‘recopding made:by the flight analyzer indicated- that .after. the, initial elimb
at Cheyerne,:the .airplane had been flown consistently at an altltude of
between: 10,000 and 10,400 feet and. that—the automatlc pllnt had been ln ,Z
constant’ use since a- few minutes after: take~off, : The. repord of radlo :

.. transmission from ‘the aireraft agrees in time, and numb ar w1th ground radio

logs.s * Both radio range receivers were tuned to thes Knmght,'Wme;ng, Radlo

Range:frequency. - Apparently, one of the pilots had been 1lsten1ng in over

the main r'eecelw.rel:',,L the other, the*aux;liary'recelver. e e

S The trlp 10g,,a record of the fl1ght.mainta;ned by'the co,pllot giving
pertinent data concerning the flight from, .Cheyenng. $0..2 poin$ approximately

15 miles east of Knight, was recovered from the ‘wreckage in 'a damaged :

condition and restored to fair legibility, A&n analysis of this log shows the

following: On departure from Cheyenne, the flight immedlately climbed to an
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" altitude. of approx1mately 10 000 feet and’ the trip log and other evidence
indicate that an altitude of between 10,000 and 10,400 feet was méintained
throughout the flight, Check points o thls trip log were Two divers, Dana,
Cherokee, Rock Springs and Khlghtf irr the order named. - Ground speeds
indicated were Chéjentie to Two Rivers, 130 miles per hour, Two Rivers to

~ Dana, 130 miles per hour, Dana to Cherokee, 145 miles per hour, and Cherokee

to Rock Springs, 145 miles per hour, On the apprdach to Rock Springs, the

compass course heading of 248° was shown. Shortly after passing Rock Springs,

a compass heading of 2400 was shown, indicating a turn to the pilot's left

(scuth) of 8°, Approximately half way between the Rock Springs and Knight
. check points; the compass heading was changed t0 2350, indicating an b
additional turn to the pilot's left of 5°, This is the last course entry ‘

shown in the trip log and apparently was made approx1mately 50 miles east
of the seene of the accident,

Weather notations on the trip log show the following: High thin -
broken clouds in the vieinity of Cheyenne, high thin scattered c¢louds in
the vicinity of Two Rivers and a temperature of 389, high scattered clouds
at Dana with lower broken clouds between 10,000 and 11,000 feet, high .
thin overcast at Cherokee with lower broken clouds at approx;matelj 9,000
feet and a temperature of 379, Between Cherokee and Rock Springs, the |
flight passed through clouds with occasional breaks, light and moderate snow
“and Jjust prior to reaching Rock Springs; light rime-ice and a temperature of
320,  Just after passing Rock Snrlngs, sllghtly'rough ajr is showm. The
occasional breaks apparentJV'con tinued to a point approximately 20 miles
east of Knight where a notation was made showing overcast, lower -scatbered
clouds and snow static with 2ir conditions rough, These last notations
_approximately coincide with the last recorded compass heading of 235° and
no further weather notations weré mades The cloud conditions encountered
by Trip One between the last nOqu location and the scene of the accident
are unknown. A : :

Two witnesses who were camped 12 mlles south of the Rock Sprlngs
Radio Range Station, tesbified that through a break in the clouds they
saw an airplane pass direstly overhead) travellng in a westerly dlrectlon,
at a time between 8:10 and 8:20 P.l., MST ‘Another witness, located 20
miles to the west and slightly south of the last referred to witnesses,
testified that through a break in- the clouds, he'saw an- aa.rplane pass
directly over his head at-about 8:30 P iy MST traveling in a westerly -
direction, The Board believes that the alrplane seen: by these witnesses
was the airplane in question., A straight line drawn’ between ‘these two
points and extended to the west would pass approximately over the Knight
Radio Range Station, West of the last deseribed point, .no:witness was
found who claims to have seen theé airplane before the acc1dent Several
witnesses were found who testified that they heard-an airplane at the .
approximate time Trip One is believed to have passed.:. AlL of these witnesses
were not in agreement, but the greater weight of testimony of witnesses
claiming to have heard the alrplane, taken in’ comnection with the three eye- -
- Witnesses and the change of course from. 240° 1o 2350 between Rock Sprlngs
and Knight, leads the Board to the conclusion that*thls airplane never. ‘
progressed farther north than a stralght liné bet.ween the Rock Spr:mgs and . =

Knlght intermediate 1and1ng flelds.
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A study-made by the’ ‘Board during the course of its investigation of
this accident to determine the probable weather encountered by Trip One
between Rock Sprlngs and the point of the accident 1nd1cates the following:

(1) A cold front approaching from the north and west passed Salt

- Lake City at 7:55 P.M., MST, and passed Knight at between 8325 and 8:41 P.M.

Testimony of expert weather analysts indicates that this front should have
passed the scene of the accident at approximately 11:30 P.M., MST., All of
these times represent surface indications, '

(2) The testimony of weather analysts indlcated that unstable air
conditions ex1sted ahead of - the cold front.,

(3) Another airplane, flying north out of Salt Lake City, encountered
static, rough air and heavy icing conditions at an altitude of 10,500 feet,

- at approx1mately 7:20 P.M., when over Brigham City, Utah, which is about

50 miles north of Salt Lake City.

(4) Fllght One encountered light snow, then moderate snow, and llght
rime ice at approximately 10,000 feet between 8:00 and 8:15 P.M., 3us+ priecr
to reaching Rock Springs.

(5} Trip One experlenced snow statlc'sometlme between 8:35 and 8:50 P.M,,
which would place’it approximately 20 to 45 miles east of Knight. While the
trip log does not show exactly what time this was first encountered or how
long the condition continued, the Board belleves it contlnued until the
time of the accident, ,

(6) The trip: 1og shows rongh air immediatcly prior ©6 the accident and
the flight analyzer recorded this rough-air for approximately the last 10

-mimates of flight,

(7) Weather analysts testifying in the public hearing in conncection
with this accident agreed that:it was improbable that the airplane passed
through this cold front but that the proximity of the cold front would affect
the velocity and direction of the - winds along the course between Rock
Springs and the point of the accident at ‘the time the flight was between
these p01nts, . ‘

'(8) Lay witnésses testified that equally changeable weather conditions,
with considerable precipitation at times, existed betwoen Rock Springs and
the scene of the a061dent durlng the hours of 6:00 and.10:00 P.M.

Radlo ranges serv1ng the westorn portlon of the Gheyenne—Salt Lake
Course are as follows: -a full pawer (BRA-DT) station at Rock Springs with
its west . course dlrected toward Knight; a medium power (MRL) station at
Knight with its east cours¢ dirécted toward Rock Springs and its west
course directed toward Salt lake City; and a full power (BRAiDT) statich
at Salt Lake City with its east course direoted toward Knight. Normally;

.a full power (BRA-DT) station will adequately ‘cover & radius ‘of 100 miles,

However, in mountaincus country, it has been found that due to refracted
or multiple courses, directive radic is not. always usable for as great a
radius, Such conditions are known to exist over “this airway and had been

- advertised in previocus notices to airmen, The medium power station at

Knight augments the full power stations at Rock Springs and Salt Lake City

~
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and setves 4s a radlo check point. betwean these stations, On the day p
oi‘ the accident, monltor reports made once each hour of ’hhe day on R

: all of the ranges concerned, established that ‘these’ ranges were ‘
- _funct:.on:ing normally. . o :

.o AL other alrway facilities functlaned'normally phroughout the.
period of this flight with the. exception of. the temporary :mterrup«»
tion of one teletype drop and thé outage of one. auxlllary flasher
light beacon. During the 8:41 teletype weather sequence, the
weather reports being received by the Rock Springs station became
unintelligible due to a faulty circuit and the 8155, P.M., MST, broad—
cast from this station, therefore, was comprised of the local weather
only. This complete sequence, however, was broadcast by Salt lake
City Radio Station at 8:50. P.N At 8155 P ML, Trlp One was in ‘the .

_ proximity of the south leg of the Knight Radio dange and.at.the ime .
of the accident, five minwtes later, was fouhd bo be tured to the =~
Knight frequency, One auxiliary flasher light beacon, located 49
miles west of Rock Springs and about 11 miles north of the straight
line course between Roek Springs. and Knight ‘and- situated midway be— .

" tween two standard rotating airwsy beacon 11ghts, had not beén . '_'f .
operating since Oc¢tober 12, 1937, due to power supply failure, This ~

- ‘fact was made available to all concerned through dispatch notices
sent over the teletype circuit on the evening of October 12, 1937, ...
statlng that this beacon would be inoperative until firther notlcey ..

-

Board that, from the weather sequences and forecasts available at the
time of dlspatoh this did not appear %¢.be. a particularly difficult
" or umusual flight, and that from the flight plan and thé Cheyenne
dispatcher's testlmny, it was the pilot's intention to fly contact:
at 10,000 feet to Rock Springs, Rock Springs to Knight on :mtermit*bent
- -instruments and to determine from weather conditions encountered in
" .the vicinity of Xnight whether to proceed [into 941t Lake City on visual
- contact via the light beacons or %o climb to a higher altitude and com-
plete the trip on instruments. Approxlmately 50 miles east .of Knight,
... the flight encountered snow static which mterfered Wwith the recept:a.on
of radic range signals, It is believed by the Board that the snow '
static encountered on the approach to Knight interfered with the
... ‘reception of the radio range signals to.the extent that the pilot was
- unable to identify his position relathe to that station, The fact
that the trip failed to radio. its positien, report when passing Enight
and that both of the airplane's radio receivers weré turied to the "
Knight -Station at the time of the accident. tend to confirm this belief.
From:the lecation and. heading of the wrecked alrplane and_the fact
that: the airplane was not heard to pass.gover. or near, Kn:Lght leads 6 |
the belief: that at this point it passed approxmtely 10, miles to. t‘ne
- gouth ofithe radio range. station, :The presence of Mt, Elizabeth to
_the southesast 4f ¥night, which had.i0.be passed %0 ‘the. potth at, the” ;
elevation at’ which the alrplane was flying, and, the, loc.at:.on of bhe -
* .gecident approximstely 15 miles south of the west. 1eg ‘of the fnight, .
~ --Range,: fix the fllight path over the. last 18 miles fairly defmltel?.
.-~ -In the opinion: of. the ‘Board, this change of 11 ht path was due 1o
- drift caused by a change in wind d:lrectmn, veloczty or both, ihduced
rimm.ly. b*y,the pﬁox:.mity of the cold .*:rontt Th;Ls drift. ev:Ldentlv

In rev1emng this fl:l.ght, it is the opinion of the Investlgatmg .

. oy
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was not and could not have been reascnably anticipated by the pilot and was =

not recognized by him, due to his inability to receive intelligible radio
range signals or see anything on the ground by which to locate himself,

The fact that the wreckage was distributed in a direction of approximately L

B5° leads to the opinion that the flight had maintained its last 1ogged

compass course of 2350,

It is the opinjon of the Investigating Board that the probable
cause of this accident was a combination of the following three factors:

(1) Static conditions encountered in the last portlon of the flight
whlch rendered the reception of radio range signals unintelligible,

(2)  The contimuation of the flight inte mountainous country at.an
altitude below the higher mountains without the aid of ground ViSlblllty
or radio signals to definitely identify position,

(3) A change in the weather caused by the approach of an unpre-

dlcted cold front,

Advisorx:

W. D, Hammond, Chairman,
Utah Aeronauties Commi.ssion,
State of Utah. '

J. B, Garn, OState Aviation

Director, State of Utah.

Je W, Lankford, Chief
Accident Analysis Section,
Bureau of Air Commerce
Department of Commerce.
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