' REPORT OF THE CIVIL AERONAUTICS BOARD

~ Of the irvestigation of an accident -
involving eivil aircraft of the United
“*States XU 16086 which occurred near
Centerviile, Utah, on November 4, 1940,
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1.
CONDUCT OF mwsﬁsmio}:
An accldent 1nvolv1ng alrcraft NC 10086 whlle operat1ng in scheduled

alr carrler service as Trip 16 of United Air Lipes Transport Corporatlon

| ‘(herelnaftnr referred to as “Unlted") occu_rred in the v1c1n1ty of Centerv:.llel

Utan, on ’\Tovember 4, 1940 at approx:.mately 4: 42 a., (MST) resultlng in tb.e L

. ".destructlon oi‘ the a1rplane and. fatal 1n,}ur1es to °Veryone on bOa.rd At o

approxlmately 9 c..m (ﬁ‘Sl‘) on November 4, 1940 perscnnel of the C1v11 Aero%

!

*’lautlcs Board (herelnafter referred to as the "Board") recelved notlflcatlon

“’at Tl‘lp 16 was long overdae at Salt Lake City and later on that day re- B

celved def:.nlte 1nform¢~t10n that t‘ie tr:.p had met wﬂ:h an acc:Ldent

INS?mCTION OF ""iiu WR.&CKAGE

. Imxned.lately a:fter recervmg thzs 1nforz:1atzon the Board.* »-im ia

..--.-_-a........

, By v1rtue of Reorgamzatlon Plans I@o. III and No.» IV promulgat‘ed by the 5
.--President. and made effective June 30, 1940, the accidert investigabion
 function exercisged by the Air Safety Board was transferred to the Civil
f‘i.,'_ﬂ.eronautlcs Board. By the sane orders. the ;ur Safety anrd was abohshad.

Smce the effectwe date of the Reorganization P}.ans tha Bo'?,lfdf’_s only
safety functions are accident 1nvest1gatzo;., the pron‘fulgatlor of safety
.rules, regulations, and standards, and the suspension and revocation of
- safety certificates, It is the function of the Ad.mmistrator of Civil - .
. kercnautics, an executive cfficer in the Dep«..rtuent of Coz:nnerce completely.i-
- independent of the Board, to adninister and enforce the safety rules,
. Tegulations, and standards, in addition to the function vested in him by
~ the Civil Aeronautics Act of esuabllshlng, operatmg, and nawnta;nlng ' .
. the. air navigation facilities on the civil azrwa};s, including radio ranges,
. radio markers, and cormunication facilities, ~The Administrator of Civil
. deronautics and his staff are referred. to as ﬂw "Clvﬂ. Aeronaatlcs '
v Ad.nnnlstratlon“ ‘ v o : :

= W‘ule ‘the ClVll Aer)neutics 12oarcl acts mdepend.ently of ’che Secretary o
: -::_fﬂommerce the Administrator of Ci vil Aeronautlcs performs his functzons
. iund.er the d1rectmn and superv131on of the Secretary.




tlgation of the accident in a¢cordance with the provisions of sectlon

702(8.) (2) of the Clvil Aeronaitics. Aet” of 1938, as amended, Acc:dent uwes-
gators o‘f the Board ‘arrived in Salt Lake City early on the nor'ﬁng of

Novem’ber 5 and mmedlately proceeded to the scene of the- accldent Upon-”_f

eir ':arriVal they took custody of the wreckage and began their 1nspect:l.on

":'J!he record. shows that weat)*er CO"lﬂltlo"lS in the Sai.t I.ake area preventA
any eaich for the alrplane over the higher terrain unt:.l about 9 a.n._‘on
v"'ber 4 ' The wrecxaga was s1ghte:1 from tbe a1r at about 10: 35 a..m. '

29 und crews were immed:.ately oreanlzed and. ais;;atched to the scene of the ,

e 1d.ent From the tlme of tbe arr:.val of the first person at the scene oi

5 x-.reckasre. T‘ae;y fﬁazntameu con stant mam unizll the arri

fuzly fey.amned by tha .z~e‘pre“seq
1 parts of the airplane had been |
- airplane and certain propeller x

:quate inspection might be nads of them. During




i Board, to guard. the wreckage. - The 1nspection of all parts of the a1rcraf,
":‘. completed by the Boa,rd. on Novem‘oer 15 1940 and. aircraft NC 16086 was re-

R leased to Umted. on. that da,v.

In connect‘.ion mth the investigation’ of" the acc:.dent apubhc»

vas held. in Salt Lake City, Utah, ‘beginning on Hovember 12- aht

through November 24 1940 G. Grant Mason?‘ ""‘Jr., one

ceT, now employed by Anerlcan Export
: '»veen engaged in. a.v1at10n raﬁ.ie u
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é:’iartment;‘. ,ishe'.c»;?il. ’»_Ae.roﬁauticfs

4, ‘and o ther experts in the var

: in”"the' invesflgration. . '
,epresent-atlv s of the .aafety Bureau, and.
eronautics Gonm1ssion were the c;nly

ctlJ of any witness. However, the A

_ns'of the Board. announced at the; up
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lestigation .meny suggestions were submitted to the Board and all

arefully considered, ;. -

aeronautics Act. . -

SUMMARY AND ANALYSIS OF EVIDENCE

| A..R cmma o

United, a Delgaare corporatmn, was e*aera.t*ng a,t the tzme of the acci-

“me P sowm o

0-11 tbe fhght m questlon, the 115ht crew: cons:.stedv of Captain Howar'd !*

; d,*

1rst Offlcer »Thcnas zu. Sardegren. »

ed'm the Army from 1923 until 1928, - Shortly afte 1oa

‘rtzflcate ancl began h
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hours of mstrument fll ht tima.‘ He had. recelved a routlne fllght check u:né&l

" practice. TWO pllots :wh had

ry 27 'i 1940_ and tnat exam1nation showe hi

ribed physical examination. every
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- employed by Umted as F:Lrst Officer on- June Ty 193'7, shortl,,f- “'ter laavi.ng

the' ‘Army,.- A short time prior to the accident he. ha,d been promoteu. fr“m Fi t

| A~>'.’91f1cer to Captam and hacl f.t.own as Captam for aprromme.tely 27 hours‘._:_,j:” ’

o | -'Fl-r-s Offlcer Sandeﬂren Lad 1oggea ap Drcxa.nately 153 hours of 'instrume'

‘li‘laght, time ard kad been given a f-lght ..heck under smulatﬁd A

-,‘.:dztmns by a. company check pilot on Juna 10 1940 He also bad. aeen rate» by

.»’rthe cbeck nuot as Mgtandardh,

Flrsf. O0fficer Sandegren had taken the oh,vsmal’ =xam1nat10n reqaired. 'b'

\t»he Civil :ur Regmatmns on Ma,v 31 1040 and. th e cozroany Ih_fswalexam

"}.’.tl,onf; :org ,Marc..n },;,_4.940 5 aptn_o:; whmA ,,,in;fi;cat‘t?d:;t!:»at-bg,was: in. ;sgi;igv'}act'@ r

- 3.‘ phys:tcal ‘C.Qﬂd,it;iczﬁ? T

A:.“IPLAI«J:. .zaI\. EQCIPHEN'“

nvolv"d. in the accldent axrcraft I\I" 16086, ‘_as a‘Douglas
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- "‘he nsrht propeller hub k- accum;latéd»

(Westem Electric ty-pe 27—&, nodxfiac‘.) Also installed in the -air.p

thez' -or ~both c.nuld. use .any of the recelvers.‘ The a1r_p}.
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At the time of the accident, airéraft"NC 16086, equipped as abo;re dé,--
:—’ééri‘ﬁe@.;i held a éﬁﬁre’nt‘ly'effé'cti‘ve Airworthiness certii‘ cv t& which authorlz&
the tra.nsportation of 21 passengers’ and ‘& crew - fOur.'and tlce‘ voperationi}of

“lthe a:.rplane at a stand.ard gross ‘weight of 24, 400 pounds and a provztslonal

"-*groés wéight of 2%, 200 pounds,. R A
It a,;)fp'ears' from the recsrd thet the airplane and its equipment had
.celved the overhauls, inspections, and checks which are p’i"ovided? b"fd:’ci"‘* :'m-;-coni:iv

panypractlceana approved by the Civil Aerénautics nd»lnlstratlon. Th

“yings, fuselage, and center séction are requirsd 'be 'z::ver}aaf d a,t o
the. completicn cf each 5,000 hours of flight time and ‘si engmeﬁo%zérha_
req_u:.red at or before the ¢om

ing gear, ‘wheels, bra.r*es, ta.ﬂ w*“e}. ssser

rusl Et 513 systes, and cil tanks ’ézi&".liﬁes%-ar’e SERPS

haiiled ‘et cach e"ngiin ‘overhaul (eao hours flam.t tpe) Afréraft ‘ﬁc‘f 6085

~-‘*:'.;ad; accu.umlated’ about 2,299 hour s since tbc last ovev'l’nui of the wJ.I%s. fuse—-j

.-»l'rlag'e’ énd_cezit’er“séctien, ﬁn,d-hadi 'aééiifﬁulat’eaabdﬁt ‘7520 'hoii'_rs ‘s’fnc‘e-th‘e& lastg

““o¥erhaul of the éﬁgiﬁeé,»'pmpel’lé'rs',’ ard other paits and ‘eqw.pment

Inac.dltmnto tue overr. uls deseribed :ove, t-;.:: nlrulane ar& its equlp—

giv' n ‘other r:éuti-n‘fef fp’eriodic inSpect;ofxis‘ a

’Unlted rcquires t"zree t:;mes of “.snectlans. T‘:e num er one 1n— -

fvé'ss’eé ., The number

It con s1sts © ,.}imcowlmg and msneatmg t"'xe engine’ and .ms;pecti

AR
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,léneiand/ -its'componeint parts, . There.are no accessories changed. a,t this
.time unless they- are found to de ma.lfunctloning. The number. three check is

“;”':-"1“;-_".performed after about. 100 to 15,’5 hours of flight. time and in addition to all

L ':Q‘{}f:the spark plugs are changed, t ' ;1n 0il screens are checked. the landing

L ;‘.’:j_,fwheels are removed dlsassembled and inspected, floor boards are removed.

“fron the companion'.vay + and the. ccntro}. cables are.inspected, The, record c-;on--: :
8, ‘sfvreports of all the checks which were nade of aircraft NC. 16086 dmng
vthellast 95 hours preceding the accident, From these records it appears that
| &11 Of the ruquired inspections and checks were made and that only a. few
minor deﬁcier'cies were noted and those were pronmtly remedied. |

g 'o, requires 1ts flight personnel to file, at the end

lgs tri ‘logs for the last ten triﬁs nade b,, ¢ 16086 and they]contain s

! at »th’: cenc}.usien o:t‘ the inspection.

srice avaj.],able to us, we fmd that £



and itvs ‘eqiiipment had been .prOperly :nainta,lned and were 111 a.naarw thy co
: .-"dltlon at t"le time of the tau{e—ofz from Oakland for Salt La,«:e Clty 'n-, X
{._Novem’ber 3. - ‘ |
HISTORY OF THE FLIGHT
The flight plan prepared for Trip 16 ‘oy Gaptam Fey at Oakland and. signe

: ‘DY him, Flrst Off icer Sendegren, amd ?hlllp Showalter ' United d:.spateh'

;"i-»Oa.kla.nd provmed for a fllght from Oaklazxd. to Salt Laxe C:Lt,,r wlth t'op' at‘

San Prancisco and Sacramento, C&iform.a; ’and .Rsno and.Elko', }eevada ;H ‘est

' 'z}mateé. tne total time from Oskland. to Salt Laxge Glty, mcludmg ta.xiing im

,as 4 ‘hours a..d. ¢ minutes. Cantaln Fey a,ntlclpated contact fllght fro;

»‘,;:x;-f;“co ‘Reno with northwesterly wmds of a‘oout 10 to 12 mlles per hour "v_t zli”

..,a.li:}.tudes* and an instrument fllght "‘rom Reno to Sa}.t .uake Clty w:Lth a_", »

>'?-"wfmd from 18 to. 22 mlles per hour 'vat 'fh vh.t altuudes. I-n j_v:.-ew ‘_Qf:"che fat?':'

hat mstrument weether cou&itlons P at Salt La.ke ‘







"'report for Salt Lake Gity was proba‘bly available an& in ad&ztion, a number
;of specia.‘l. reports whlch had been flled between- the regular 12 35 a.“.. and,

1: 35 a.::l. seque—lces. Th se reports shcwed llght to moderate show’ at Salt I-ake

.;_’C.ity wn;h extrelze}.y var:able cezli*’*g and vis:Lbihty. At 12 50 a.m.. Salt i'Lake
.’reported a snow ceihng of ROO feet and vis*bzlnty of 1/2 mle. at 12:158‘ &
v‘snow celllng of 1000 feet and v1s;bility of miles. at .‘L‘O‘j a snow céll
tof 500 :t‘ec.t and vn.sibllity of 1/3 r‘ile, at ao a show ceihnb of 1000 fo

'fiand. v;s1b1;.1ty of 3 mles aml at 1 3.> a snow ceiling of 1000 feet a.nd'f

) __bllity of 3 ':nles. .< Thesa raports indlcaf.ed that there was 11&:1319 wind on the

‘.:_grounv.. at S'elt Lake Gity.

The re’:xal'xder of the hiatory of Trip 16 from the tiwe 1t d.epa.rted Elko

v .:1 to agproach e FroL that tme unt11 20 a.m.". ‘Umted's

— - —— m o n e

‘31vogs showm con Aunicatmns pe‘”:
, ontamed in Apnend:.x B which may




At 3 20 a.“‘l., Umted's Fround

s clearance but wao unablbe t@ 'do so.

Salt Laxe' City tvaeﬁ 1:' ~ontact ;.rlp 16 on da.; frequenc'

ved. Trlp 16'3 herdover re‘wort.A Salt akn Czty replleo. that, they

passed cver hemﬁnver at 3 0‘? a.m. and. that they est maued arrwal ever alt
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13:43 AM ~ Fey, '.Pnp 16, to Salt Lake Gity‘ ’ ‘Over the Salt I‘axae
- Range Station..at :3:40;., What's. the weather?! Dispatcher Edson, Salt .
- . Lake : City, to~Trxp 16: -.!The. last weather report gave ceiling 1300 - o
feet, overcast, visibility 8 miles with light snow. The: Sqltalr beacon . .
‘ is v:.s:xble but low clouds or smoke in the West and Southwest,  Condi- -
- tions are still good-nerth of ficld,' Fey,.Trip 16, to Salt Lake City:
"What was that special weather report we heard a-little while ago which
reported visibility 5/8 of = mila?! Edson: 1That was not Salt Lake, "
We can ses the Saltau' beacon, '*. Fey: ' -'We-arg.over the field at 13 ,000 =
feet,! Edson: !0OK, The thing to.watch:is this low drifting stuff to TR
the west end southwest of the field ! Pej‘ Trip lo. acknowledged

. "3‘% AM - Salt Lax:e C:.ty to Trlp 16'- 'Ara you at 13 000 feet or
at ll ,000 feet?t TFey, Trip 16:; 'We are still a,t 13, 000 feet. We are -
- on.top, ! S'alt Lake C:Lty acknowledged R

) "3‘48 AM - Salt I:a::e ity to fi‘rap 16. "l‘ha wmd on’ the fleld is
calm, - You may land south on the .conerste runway.! Fey, Trip 16: 11
can hear you but can't read you. h"ill call later. : Salt Lake Clty
acknowledged, ) . . .

"4:01 AM - Fey, 'I‘rlp 16, to Salt Lake C:.ty' : 'Gb-‘ahead- now, ! -
Salt Lake City repeated the landirg instructions, Fey, Trip 16: 0n -
top again 14,000 feet, There is-an awful lot of static in here, We
.. are gomg to try to come in again,  Will be over the range pretty
-, - soon,! .8alt Lake: ‘City acknowledged, TFey, Trip 1647 'nepeat, Salt
. Lake,! Salt Lake.,,,; 'Just OK’d your report 3 Fey, Trlp 16 ’OK- W,
. have heavy stat;.c. i T e B . . .

4101 AM ~ Azrways Trefﬁc Control to Salt Lake Clty. ‘ﬁd\us

Trip 16 that if he misses his second attempt to try his third: attem{

- from 7,000 feet on the north leg or climp to 13,000 feet on the wes
leg of the Salt Lake Range. Thls message relayed to Trlp 16" and a;c—

k’nowlbdged ' .

Mgy 03 AM Fey, Tmp 162 'We were over the Range Statmn at 14 00017:»1:_{
: .feet at 4'00 AM, .)ust in the tops of the clouds. Salt Lake City ac— =~ -

‘ o “4 05 AMb - Diépét’cher Edson to Trip 1'6'v 'A:nother snow flurry
__}.jmovmg in from the. ‘north, . The v1sib111ty to the north is about one -
~mile,t Mo answer. _ e . o

"4‘ 10 AM LU‘nited‘s rad;.o operator noted] 'Snow statlc.

S g 3.0 to 4 ll AM:- n.dson to Trlp 16' 'Weather Buresn has a~ specmi
weather report‘ ceillng 900 fect hght snow, vxsﬂnl:ty 3 mlles but.
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PP ari,f:much poorer to ne, ’.I.‘he Vrsz.bility ia about le, G«
A ho answeT,. Salt I.ake Ca y groun:l statlon called ip 16.°

143 12 AM meted.'s radm operator ndtadj 'Heavy snow static .
alt Laz:e. "y T A T
3 AM to 4 26 &M - Salt Lake Clty to ?rip 16. he vigi-~
uthwest is only about 1/2-mile.! No answer, Salt Lake -
to Trip 16:. Do you read?' Dispatcher Edsonto Trip 16:- "J‘isa-
ihty about 2 miles to the north, Can see the Ranp'e station. plalnls' -
ust- tumed the® 1is-hts out southwest of the field, 'Think we have - -
.; goo& viszbllity. Fey, Trip 16: - 1Lots of'static at- timés, Fire: all '
.. over things and cen't hédar the range. [Fey refers. to what 'is known'
as "St, Elmo's fire', a form of static electricity and not harmful to
irplanes,/ I don't- know’ ‘whether we cen get in ot nhot.Unless we cafi. -
ick up the field will have to geét out of here,! Salt Lake Cityse Q:Is'
‘what .altitude are you at now?' Pey, Trip-16: !We are still on top -
at 14,000 feet,! Salt Leke City acknowledged, /At~ the hearing Dis=

: :;_pa.tcher Edson testified t‘mt at 4 26 A% he heard ’I‘rip 16 pass over or
"j:"near the a.lrport] :

“4 30 Abﬁ - Alrways Trafflc Oontrm. to Salt Lazce Gity’ 3

» leared to proceed frox:x Salt Lake City to Elko airpo
at 13,000 feet, No esseatial traffic has heen
e,en us advised, !t - [Dispatcher ‘Edson had- reque
Trip 16 to return from Salt. Lake City to En:oj

lAM~ Salt Lake Clty called np 16. No answer,

4 - Salt Lake Clty called Trip 16 ITo answer

ng:z7 If‘i - Salt Lake City to Trlp 16. 'Do you rx..ad? B O L
’Tnp 153 tanother snow flurry in here now, Visibility one’ ma.l, or- 'a -
ittle 1ess and Trip 11 is- estinated over Salt Loka' at 4:47 MM at
0. feet, If you are tnable to make your approach w aht you to
return - to El?to, We will have Trip 11 go to Blko and -adjust” the carg{:.
' Trs.p 16: 10K, we are on the north leg [_of the Salt Lake City -
Te _7 at g, 000 feet and there are bresks in the clouds out
s __ouite a bit: thinner, Think we cen come. do"‘
“the lake in if you want. us to do. it. that way.! ¥
you want to do it that way, ¥ill keep you ad.vised. I
e 8 , ‘I can. famt.ly see the north toundary: light-'
: [ recordmg_gfof this re,dm coxwersatlo o .
ic recording machine which was’ ‘in ‘opera
fice in. Oskland, Cahiorma. The record
bor 2t Salt Lake City did not. copy the: above
The recor a:mg' shows that mdsoq's acknowledg
ntmue your approach Eow ; : ;
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"4:40 AM ~ Fey, Trip 16: . 'We are over Layton at 8,000 feet now. V.
Bdson: '0K, Howard, The w:.nd is north about 3 and st:.l; think it is
~ OK to land straight in,' Fey: ’The gtui‘f is broken out here mm:rh
better.' Edson: '0K, Howard,' .

© n4:41 AM - Edson, Salt Lake City o Fey: (The north boundary
lights now obscured, The visibility about 3/4 of a m::.lﬁ but very
‘ va.r:.c.ble. Fey ac&nowledged " ' .
) ) Dlspatcher mdson attempted many ‘times thereafter to. contact Tmp 16 but

no further word was recewed from the trip, During the hour that Tnp 16 Was *:‘3

j“flymg in the v1civnty of Salt Lake City, the reports of weather observatmns

:"‘made 'by United States Weather Bureau observers in Salt Lakﬂ C:Lty mdn.cate

. that the ce:.lmg and visibility were hlghly vana‘ole by reason of - frequent
s snow squalls. The weathar reports show that at 3104 a.ﬁ. thcre was a snow

ce111ng of 1300 feet with v191billty of -8 mlles, at 3:35 a snow cei}.lng of

40Q foet wz’sh visibility of 5/8 of a m:.le, at 3'50 a cealxng of-2700vfeet

| 'i»with'vi‘s'iﬁiifify:o'f:‘ o-i"rer“g'mil‘és,i at’ «1-13 a snow cezlivg of 900 feet and

”:f»‘blhty of 3 mi].es, . and at 4 35 a celllng o:E‘ 1000 feet. and ns i

5 milcs, Durmg ‘this perlod. llght te moderate snow was reported ith north
and northwest mnd.s of 4 to- 7 miles per h‘our. As is indlcated by th‘. radlo
. log, Doth Capualn Fey and the ground statlor were exrerlencing heavy stat Ko

o 11=terfn1t tent ly. .

The flig}t recordgr cnrd which was recovered from the qlrplane sbows that'-_f'{‘f
5:f’6110w1ng a normal ¢limb after 1eav1'1{g; Elko, the all‘pla}‘e crulsea at about
~, .13 000 feet ‘16806’1(11215 as 11; approached Salt ‘Loke Clty to about 12 OOO feet :

‘vfollow:.ng wh:.ch 1t cgaln asce dea. This would mv.lcate that” Captam Fey,after'
,,‘The 3 35 and 3:50 weather re*oorts explaln the' conv»raation batwecn Cantam'
- Fey and Dispatcher Zdson at 3:43 (see page 15), Ceptain Fey apparently ha
llec.rd the 3:35 weather report indicating VlSl‘Clllty of 5/8 of a mile, ‘Bis

*-..;"patcher Edson who was at the ru".tote microphone on the a;rnort hacl not
”:heari this report but was personally observmg the weather. Aftcr this co»
‘versation with Gaptaln Fey, he requested. the Weather Rureav to meke a
pecial observﬂzoq ~ Phis vas &one ard ‘the rerort nade’ at 3 50 mdlcated
-,v1sz.b111t.y of over 9 mlles. : C
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GOI\TDITION OF AIRPTANE A.}ID EQ,UIP.' JN’B I !EDIATELY PRIOR El‘O IMPACT

Du.rmg ‘the investizaticn of the acc:.d.ert the question necessarily ar_se

88, to whether any abnorna.l ﬂmctioning by the a:.rplane or its equipment had.

ontr:.bu.ted to the accid.ent. A thoroug;h inspection was nade of the wreckag
of aircraft NO 16086 and a aubstantial amotmt of testmnny was receive
the hearmg as to the results of this examination. | e

| It appears that all parts of the a:.rplane wnre accov.nted :t’or and tf‘
parts were found along the t‘;‘..ight path, t‘ms leadmg to the conclusion tha_
no parts of the alrrlane failad and broke off durmg fllght.b Nor did itvap‘b

pear that any control falhwe cou}.d hava contmbuted to the accident for

he Salt Leke City radic
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v History of the Salt Luke Gity Redio Penge
' The fir.,t. radlo reuge™ to be mstalled for Salt Lake Gity was 8 medlum
“:-"_:pfmer loop type range* lﬂcated about 1+1/2 miles north of the Salt Lake City
}vAi.rport. This TENGO. whS. ,.1. ced in: oneratlon in 1929 and served until 1955

'::_;when. 1t was replaced ~n the sane ﬂlte by a fu.ll pawer vertlcal radiator 'bype”

atien."? ) This stabion was modermzed in 1938 under the dlx'ectian of he
L:‘,then Admimstrator in the. szi‘ Aeronautics Adthor:.ty to produce the prese-nt
full power simu;tanecus voice. hrcadc',ast and range type st.atlo*a.*; ‘I'h:ls

_. “m zrodernlzatinn work was be%un in August and ccmpleted in Oetcber, 1938-

Wh«?n the modernlzaton of the Ssalt Laice ulty range uas completed tha

* A radm r:..ngﬂ is a raiio systﬁm w%a.,ich radiates radin frequency fields m”
' such,a pattern that llI‘Qb nf‘ ,a_@za:i. fia’d strengths exzst alcng predeter-

roductaf\n of ce:'taln c:.rcult arranger.enw,- the co' .s

. uend:ne; " depf\ndlng upon Jhe pattern crmed.
“? transmitted in both the ™A' ung- “N" Qaadrants 'S”"*
smme to whau rangJ m» 1s listen

‘tratlon operrte& 278
thro gh,out t.he Uulted S+ates




comm c:.al power supply. The tower 1nstallat,1,on :

zatlon, Were re‘tamed exeept that the towers were modernlz.ed by th
'lat:.on of ram shields and the erection about thelr bases of a ‘

1 * The course a11gmnen of the range was left uncha' 3

:ord T tc permlt the range to serve two of the)alrways which 1nte

: n‘vlocatmn marker is 2 transm1tter whlch R
e ntra ed in a small area d:rectly over its antenna sy _
‘_mtters are 1oeated at radio: range statlons ta act as radlo 1oc




reeRBe

;,Buimin& .at.-thg.Salt Lake:City Alrvort. The control .‘Lines betwesn frhe cnn-

rol station and the redioc range staticn, whioh'are leased from tha local

telephone company, are partly underground and par{;‘ly overhead

. In addition to the rangs and positive station 1ocat1m marker in Stalled L

at salt Leke City, fan markers® were installed on each of t.he Pur legs of
ffi_;_if, t.he range and additional range strtions established at three pc‘lnts in thﬁ‘ R
s-m. lske Vslley, The fon merkers were loceted as follows: o

north of the 8' lt Le:}m mge, o Co

Coalville, Utah - On the east leg approrlmately 30 miles
-east of the Salt luke r:-’nge, ‘ , .

_:Rivurton, Utah ~ On t440- um leg approxmately’ 19 miles wle
, south af the 8&1& m xm@a. o |




he range and in ‘mid<=December the patrol pllot

.:v;properly aligned and satipfactory so far as course definition, signa
Vngth and effectlve volce modulatlon were concerned o Nuneroua r”ul ; 2

-on ;the vv_e;a t and west legs and mild key clicks** were. a

: Homewr, about Decuaber 18, 1938 -shortly after the: pétroli':~ipii§
‘-_;'-bflxe,ht check, _a Unitea ’nlot, ..fter a al flight ..check-i-n i'ﬁheivvl
Z“}"of the statlon, reported that the courses ,.had become 1ndef1n1te an"

, ing. Anothmr fue,nt check waq mad uy the patrol pllot and 11; wes‘ :
f-:opimon th&t the range was still: operatlng properly. 'I’hose fliprt.

d d1 scussuons led to the calllng 01’ a conference at Salt L e

L _ 'are areas whzch exist at po:nts other th?n on‘the {
d o range but in v*hlch on course slonmls are recelved

Which N OIHPa




* a®(1) Tt.is.our opinion that the operatiqn Qf the new: GPPI‘OVGG SBRA*-
8 equWalent to the fo“mer BRA.

"(2) We ccept this SBRA 1*1 1ts present operatmg condlt-lon,

- "(3) It is also our opinlo*l thr.t, t.he presen‘o method of monitormg S
© the north: leg of the present Salt Lake SBRA is. inadequate-and that immmlat T
~'steps must be taken to protect this leg against shifting in ei ther dn’ec-—
- “tion.  ‘This can preferably be done by either a remotely controlled rece
-~ located not more than 5 miles north of the range station w1th the monlt
 being dorie et . the Salt Lake control quarters. (sic).- ' L

) "(4) In line with recommendation. #3 we believe thd: continuous and-
- morPe accurate monitoring is required on all flndl approach legs at fields .
locat.ed dn mountuinous terrsin. - et o g

v ‘ "(5) However, -the acceptance . Qf the £bo! mentiened facllity cha_"
"'.f-m no way our opinion that a completely new : pnge in a better location in
‘the. Salt Lake Vslley is imperstive, since the .present SBRA even as the

_ formsr BRA affords only the minimum requirements for &.fety.

. "'We also recommend thzﬂ; a thorough surv "be que by a commttee ’o
;p1lots of Western Air- “Express and United: A: nes, :together with Civi
’;}]-»Aero_nautJ.CS Authorlty englneers, 111» ord,er 10 select the beshpossmle

1_0n from the alrport thc-t an- alrport locallzer 1s rEqulred then this
ecomncndut;on includes the. mstallation o1 ’ -

: LrAll concern ed ars, agreed that. the mpor’cance of the abova recom
mendatmns warr’ant mmedlute act).on 80 thct if at nll: poss1ble an 1mprov

- faeility or facilities can be 'meratlng in. the Salt L:ike Valley by
‘November 1 1}.959 LA ‘ :



9 40 and at 2 17 p.m.f "Notice to Alrmen" was 1ss ed

ndia ‘peturn to I,lbimél opez‘atlon’ wa

inticarégérteé.thqt”é‘"11ght A

’N’ s:.gnal" was. be}.ng received. Thls

sul or’;s, ..be'mg} covered _w.1th vsn.ow. Thae;:s_

ot 11:15;5,

Tius report g was made

ng o these checks, the renge hqd 'wt t 27




L 27’;. '

On ﬁpml 9, 1940, = I\htlr'e tca Almen wss 1ssued stating that a» ‘

: »Unl‘cea pllot ropr\rted the nortb leg ﬁf_‘bhe‘Salt ‘Ls‘xce“‘an e.6 to 8

idegr es. west of the publlshed bearlng.‘_

5:00° A,

rt lO 55 a.n., a Hﬂ’uce to Aim A “w:s 1

smgn«l ‘rec elved .

This. rc,pnrt was recelved &t 10:L0 a.:

to nonﬂal oper&tmn. L

The £ bnormsxl operntmn ai‘ tra r‘nbe,

..This mali’unetiﬁnlng ')i‘ th‘ Sf‘lt

egional Office
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#Range now operating normal. lefxculty todey due to
snow on insulatsrs. Smow had €y be removed repeatedly due

t5 thawing smow on towers falling down and re~covering in- .

sulatirs. Condition cleured about 11:30-a.m. /"ebmqry 15,
'19‘407 as indicated by equipment meters. o " o »

“¥r. Chorlas E. Givens, the prineipal radio electrieciun for the Civil
seronautics Administration st the Salt Lake Statiom, also testiffed concerning
‘the condition f the radis range @quipment m th° morning of February 15, |
1940, Mr. Givens stuted that he inspeoted the towsr 1nsula.t§rs snd found
snow on them and on {:he‘ rain shields, He nttempted t» clear .a'm:;y_t!iis Snow
bﬁt the tenperature had risen end the snow glid umm from the towers and
covered the insulntors faster thaun he could elecr it off. Mr. Givens fur-
ther stoted that no dlffz.culty ar abbormali ty wes found in the transmitting
eqﬁipment or keyiug device ingide the station but tha‘b the readings of the
currents delivared ﬁc the towors wers other than rormail. From the 'testi-:

”f:-nmny eoncermng the operatxon of the Sult Lake range on Pabrua.ry 15, 191;0
it would appear thet the coursc displacument on that morning resulted . from

| a condl’cion produced by th' accunulation nf snow across the J.nsulators of
the md:.atlng towers snd the pref-encf* 3f‘ mo:.sture produced by the meltmg
,of ‘thls SNow.

Ins‘ballatlon ant Use of the Salt Laks th‘,r sirport Locrlizer

Dumn,\ t‘ne penod between the completlan of the ma(‘ermmtl')n of ﬁne
"‘-fSul'b Loke C] ty mﬁlo r~mpe snd the tmw vfhc the rangc vas Judr‘*d to be .
L satlsi’dc*'gr“ for usz 825 outlined in tho 1attnr of January 9, 1950 already

":*"azscassnd *Lfn Cl't')’ of Sglt L*.s.h#CltV, va."bh ’che flnc.nclal and tnchm.cal

,_.abswtance of‘ Gm ted, lnBtall?C a lnv*—mwer runre station camonly rofcrre& o

' f:f: a8 éx» "100813.2“!‘ . It appaars ‘th.t. i:hﬁ lncuhzer wos 1nstelled as a resnl



of complalnts received frnm Unlte‘.d pllots concerm.ng the operatlon of the

:_:Anewlv modernlzed Salt Lake range._ the locallzer Was located ubout 3,"'

‘fuet n-vrtheast ﬁf the termnal bulldmp' u,,f‘ the Salb L ke Cltyi v_,rDort,,and
the legs wcre 5 allgneg that the north leg qf the locallzer eoinei ded mth

o 't:he nnrth 1eg of ’che Sglt Lake range statmn, with all four legs l ':.ng at

90 debrees to each other. . The tranemtte,r used for the locallrer also

‘}anﬁ ws.s operateo b), th

"‘_.,erxed as th° &ll‘p‘)!‘t contro}. tower radin statm

alrmrt contr')l tf)wer oporatar omn (‘uty. : ‘Ihe output ')f 1‘he transrntte

’j"v'vus.ed f_or thez:local-i.z_e,r was » accordlnﬂ' to 'be” i

,.n;r: .o
i

nd 1t onerated on 'bhu sm.e
k3 AnamelJ, 278 kllocycles.,

: n‘Ptbr the inst&llqtlon oi‘ vhv loauhzer hu(‘ been cor*plet d r’urlng thev

If the mg,nals frfm the twa mcllinﬂs falled

- S'Wl'tch}_ng back and f“rth.

to, co:.nclde : 1t would be z‘pgar nt thut -“ithpr the '1”04‘189 or the 100&1{

am

‘A b

b'iwas functmmnv sb‘ mally anfi ﬁza trip woul scontlnue the approac, and

. wms made Bn inte-
1ed in the competenc;
sate of United

were required t



0 ahzerln “the”vm'sv;nné:‘ ‘de'scribéd above while meking a:'i’et_

PI' oc d“‘f"e:-‘f. 'HO‘?;?QV‘@'P; in May, 1939, Mr. James E‘. Rea’d ' Whow

then the Senlo‘r Alr Carrier Inspecmr in Charze, Slxth Regmn, ')f the =

eliminate tms requiremen‘f:. H@ testlf‘lec‘z that thls actl :>n wa
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:'rport trafflc control was carried on th@reafter ¥ means of a transnnt r

,temporarlly 1nstalled in tne Alrno“t Ad:nlnlstran n Bu i idmg. Accordlng t ,.

testmony glven on November 16, 1940, by Messrs. carl T Kusrow a.nd Verne _*!,.f

Halhda.y, both employees of the City of Salt La..ce Glty, the re—lnstallatlon

f"‘__;'of the 1ocahzer was, under way but had been delayed o some extent 'by 'a, v

"-:A‘:c,hango 1n plans for the bulldlngs belng erected b the Army and by the

o 'vnecesmty of awaltmg dellvery of qecessarv electrlc cable.

‘ Monltorlns System* for Sa.lt Laxce Cltar_Ra 0 Ra.nge :

Documentary endence and oral testlmony 111 th vecord 1ndlcate that

'“the ClVll Aeronautlcs Admn.mstratmn operates, w1th respect to tne Salt -

'Lake Czty radlo range, an unusbaiw xsomplete memtorine s;stem, ‘one whlch'

rédib ‘range stati‘ons', o'ne"” 'at

Wendover, Utah, west of Sa 31;

- Salt La.z:e Cltv.

e Tiatic, Utah,

course of the south 1eg. 'mzen the chlt La.fe Glty rang

mally, ‘8, hght “\“ s:.gnaL is recelvea by the re

nid 'er statlon 1s on

»erm monltorz.ng syst,, as. usea m c~






earlv spr:mg; of 1”)40. “Ths receiver, sultubly proteetcd by weatherproo

" of the receiver 1s,‘carm ed to the radio range stétion .'»Over afother un

»l';"groun& line. Atthe radlo rdﬁgs' s ’wtlonhous :

favEsterlme Angus recordln mater,.

x marks w1th 1nk' a ’strlp t\q\ach&rtwhlch i s %

range stvdz on, the ou‘cput of “the rocenrnr is ’ilso connec'f:e




When used ip

niﬁgfiﬁg:fe‘éeivef to monitor his own range.

'3.:;.;f::is.g':coﬂﬁéévﬁ’ed‘- téf;héadéeté.ﬁm‘l‘f to a'milliammeter “this éc;hbinat‘ionf‘ h

perators are required to Tecord ¢



”‘j:strength of the received s:.gnal, and any- remarks'

,=v.0pera.t10n which should be esPQcially noted in ord.

,Radio Range Monitor Beport,*- On this form eolunns: ar ,proviaed fo the

::v-entry of the . follomng 4nformation: The tlme each rang vs..fmomtored the

::rf;‘name of the range being mon:,tored, the range zdentificatwn s1gnal the :

. 'characteristlcs of the. mterlock the dominant 31gna1 recelved., the sxgnal

f*;»;_thi:nkvper‘ti—nent ’ ":T»he.«dperators arev znstruc’:te‘d. a"sé..t > vhe,i_; mannerm which

- the - s1gnals 'should be observed and the Various char wcteristics: ofrange B

.;f"concermng interlock and signals recelved The sig
: dica,ted umler the proper headmg vy neans of the 1nternationa1 scale Q,S.A.}._

3 "~».to QSA5 wE Under the remark;s calm if the range operatlon 1s consmered







3 -

o:f‘ reasons were glven for thl s, ong bc,lng that 'bh  mo:

, the same rosul 'bs to bs obtvlned by thu auml m by hp'm sual ObSBrV‘}.'tJ.OIlS,

u.nd anothur that the vi sucxl readlngs wc,re not cons:Ldered rellable and “l:he .

RE

-:aural observata.ons we rs. thernfore pref‘erred. Conqarmng t.he unrelmblhty

oi‘ the meter ree dlng;s testlmony wes glven that twj sourceq of‘ trouble had‘

-:‘j"‘“Sta‘ti‘on to “the recuiver output at the rengs e

:mth the attltude of the operstors as

‘m,ent of the remote .mom uorusyste:-js‘m m«ter for visual obse vatlons.i. ¥

vrt1 ﬁct ‘Ln 04 e
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A?”?"f;un appllcvnt must have had at locst two yeurs’ experivnes as. &. rad:,o"’apem_'_'“ "

»,mnst bb able to send and recnn.ve tolerrran}uc s:.gnals at the rate of
*u:mmute a.nd must bc &blc, to tvpe L.t & -speed of 50 words o mlnut; ; \
er ter or. 55 words o mlnute b‘{ teletjpawrlter. The opers tors are é&]—.d in
: 'i;."v‘s;ccardance mth tht, follomng clfx.SSlf'lc&thIlS oand pay scalcs- ‘.

:"’.‘Undur Coxmnur*mahons Opcrator, bug;l‘mmg ut .
o Junior Communications Qperator, .beg giming st

' Assistant Communicetions Operator, beginning at
, Conmumcatwns Opemter, beginning st

© _ Senior Cormunicetions Operstor, ‘oeglnmng at
"”.‘Pn nclpal Commumc*‘ tions Operc tar -beginning at

-operat'srs Wers requlred tn 'n.om.tor 3thar r&nge st tmns t'> m’xk

serv tlzms &nd bpecl“l observatl 218 from



v B G:lrv,‘ns

-%-

in Mlich the 1'ocal moni tor operators perfsrm their dut-le‘s‘. The elcctnnans

‘ Jf the Clv11 A@rnn_tutn.cs Adma.m s‘cratxo‘z, ‘whose dut:.es 1nclude the maklng, of

- PN

periodm ‘1nspactmno of the °qu1pmant located u.t tho radla ramre Stmt3 :m elte,?;f‘f‘f‘
_nra rospmblble I‘nr thc, c"re of‘ the uutomqtlc recorder.n .fd: ’ch‘*'hec rlng ]'-!r.' "

one ’)f these eloctmolarxs, testn.fled th“t he miade 1t pr ctlce 'bo

)

’rc,move the rec'jrder truce, whlch is apprammatelv 100 feet 10*1,5;, fr')m the

B autqmat:.c recnrder each day and 5 1nsta11 a new tape but that:h':"rarely

' emmmed the tmcﬁ> cur’*fully in v1ew of tne fact that he had no
‘v'meané f’)!‘ rﬁlhng or u:nrolllne' the roll of paper. Hmsever, he stated _'
’he had, 'm occasnns examnf..d purt:.cular ‘craces carefully when same a‘nrmr v

mallty in the functlfmlng of the range had buen I‘opﬂrt‘d

‘“He teutlfled as b

a surve ytr” ch he‘had made dur:.ng the mfmtb af‘ Aprl,

An whloh ,he had carefu y exaru ed thv tmca

¥ oo/9h to 100/85

he,,compared ’cho 1n61"at11ns on thd recoréer.



bis ‘bel:l.eved that with a regulated voltage supply th
'__trace woul:l te extremely accurate. W:Lt’q the present

: ,ith .the;volume varyang the pattern across the tape it: w1lf
ecessary to apply some correction to arrive at a flgure rep
ent ng tz'ue ra’slo of 'A‘ to we, : : ST

“"Ihen the trace is near the center of the cnart 2 5 :
amperes, a course dlsplac‘ t of 2 degrees in space moves th
trace width approximately 1 ilhamperes, or one division on
- the chart, This does not hold true of the lower end, 0O-l. 5

*.'mllliamperes, or at’ the hlgh end, 3.5 to 5,0 mzlliamperes.

- “The meter at DTX* 5 to sho : ndicy
ivisi fampere, indicates 2 degre

dlspla.cements wer» not taken. Thus, even thoug,h

o.ta,tion of' _ewzrqng,e attem ‘t'_his; 'iziformati"

ing ﬁodei;ermme i::ég E‘&ijépléi;gemeﬁ#s-. whe: ‘

Selt Leke City Airways Communication Station,



Lk the timé ‘Captain Fey was attempting £o use it in his 1et-down—:b1n:‘ough

...'4‘1‘\_'.’

Condlt:.on of the Salt ILake City Range on the }ﬂornlng oi' November A. ‘ ;

- In’sesking to determine the condition of the. Qaﬂt Lake Cj_-by radlo range_

S Lr-.

-'.”'procedure on the morning of November 4, we have the benefrb of extensn.ve
- testimeny and documentary evidence bearing upon th:.s queqtlon. . »Thls in- L
. »' ' ¢ludes the monitor reports of the radio’ statlons respons:Lble :E‘or mons.torlng”

j;vthe ‘5alt Iake ra.nge the testimony of . operators who made these reports ’ thevv )

L : uestlmony of malntenance personnel of 't.he CJ.v:Ll Aeronautlcs Admmlatratlon,

v~;;,.,'f;ﬂ:the test:u_mony of pilots who flew 'the range on. the *nomlng of TTovember 4,""

__;:' ’:and the tesr,mopy of various rad.:.o englneers and exper‘bs., Th:.s endence

3 mll_ be sumiarized hereinatter.

. I&ionitc‘:r Reports

Gommw:l.catlons Operator Andrews Was on duty as trle broadcastlng and' :

13 duty un‘tll shortly af't-er 'I:hﬂt ‘blm. - rrom 4 OO p.m.' o

e monlt

'v :';- and l}»u 24. atmo; t‘}}at




£ DT B PR

..42...

o érrecelved a faint "Nt avrally each time, and observed that the opera’t.m waﬂ

normal. Dur:mg this entlre reriod he was unable to make use of ‘ohe visual
mdlcatmg meter because, due to static conditions, the needle of the ms‘ber
deflected all over the scale. ¥r. Andrews testified that he had néver ex— ‘i
pe’fieﬁ'ce»d static conditions at the Salt Iéke City station as severe as thef
" were on that night. The static conditions were sufficiently severetomter-
o '-fe_x‘e md:h am*al monitoring of the rance, as well as with the visual momt-or-

2

1138;; The ’Sta;'bic :réceived,’-i“;’ 7

 what Ir. Andrews Yeferred to as the high"i‘fé—-‘:,‘

. quenc:i.es--l.e. s 3105, 4495 a 62 10 kilocycl@s—was generaigly heav:.er 't.ha.n

‘ v'v‘that rece:wod on the mter'nedlate frequencies. Asked whether or mt m hls
opz_n:l.on, what he thought he hesrd as a faint W3 might have been a famt “A‘
¥r. Andrews replied:

‘"Tn regards te that, as I say, the faint ! was heard
©© upder static conditions and I believe, to the best of my
© - kndvlcdge that it was a faint til, Howéver, in copying-a
. .signal under the static conditioms your accuracy is not &s
-~ good as it would be under norma] conditions where you bave
. & good clear signal.’ ,

o "Lz‘r. Lton J. Daley, Gomunlcat:r.ons Operator » testified t"xa‘b he had i;he

‘-broadcast and monr!;orlng vatch of 'bhe Salt Iakn station for the per:.od. -_frmn

 5 05 Qelle 'bo 8 OO a.m. s .novembcr by 1(?40. ¥r, Daley arrived at the Sai*!: Iak.
€ s‘tatlon at apprommately 5 00 a.m. on I\rovember 4 and took over the broa.dcasb-
mg and mom.torlng dutles from I\‘r. Anclrev S« He snatod that at -bhe tlmse Gf
ii;f‘balang ovcr 'the watch thcre fras no 1nd1cat10n of any abnormellty at i;he

f, sta’t‘ Q_;j; v'lvh he poss..blc cmeptlon cf the log notatlons concernmg;‘tat::.cA

"vcondz.tlons. _ ’\ioth:mg unusual occurrc-d, 'bo hislmo*frledgm untll 5 3’7 a.m.,

iwhev"the A:imys TI’B.ZflC Control Off4.ce 91', Salt Iake called on the mter—p}m

: .mcm:b and statud that 'bhe uﬂl‘b Lakl, rangb hed bwn reported as o"'



o »Davls s Mr. Da.ley had “eq,aested a monltor re’oor‘o from the ‘.nndovor atatlon

.~ Reports were received from Viendover at approxmateiy 61 :04 and from Tlntlc

A shortly theré'after-;, both stating that the -Salt Iake City range was 'normal:.::_f

S -:'.-:.'Plymouth and,’ af‘t;or at :&rs‘b reportlng ’oha‘b tnc range WAS norml Plymou‘bhf

S 43 -

‘::"-:iv.mpi'oper'ly;, which report-had apparently béen made ?’oy’ United siince the Uni{;éa -
" dispatch ‘of ficé telephonzd ¥r., Daley two nminutes later to advise hm tha'b one-k',"
of 4heir pilots had réported the malfunchtioning by radic. Mr. Daley :.mmﬁdl—ii  ”:

ately monitored the north leg and received a-light to moderate "A""»signal

anstead of the nornal’ light "N, Thls was the finst’ 'b:.m hc had monltorod

the north leg since he’ had come on duby that morna.ng becausc, s due to’ the e

' press of other b‘us:.n"es‘ , he had fa"lod to monitor ‘as scheduled at 5:24 a'..m.::

. At 5345 a.m. ,« ¥re Daley attempted, by télephone, to contact Nr. 'h"alker ’ i

- the senior opcrator, at his home but wavS"un‘able to reach him.- At 5:47 Mr.._
| - Daley attempted to call Mre. Davis, the opnrator in charge ‘of the sta‘tlon, at

-his home but again was unable to complete his cal.j.. }-'i‘t.cr Pze had- completed

- the 5:48 broadcast, ¥r. Daley telephoned ¥r. Davis—at 5:52-—and gave him o
~“the - report regarding the range. Mr, Davis requested Effr'.,'fl)alevy:”‘b'o cbtain re—-

?'“POI!'ES”‘-from the‘ di‘stantfmnitor stations. “Prio;-’ﬁo"hj_.s*3cmvez:-'sé{;i6i§?viﬁh'

“but due to the fact that the othor circuits at ‘bhe moment were: busy, hg. had

©..not’ sent requests for monitor reports.to Tintie and P’lymoutu. At approm— .

- mately 5:58, Mr. Daley called lir. Givens, the Haintenance Electrician, and =
- advised him of tho reported malfunctioni ng of the range and a{bOut the same e

“time requested Tintic by teletype to monitor the Salt lLake City rangc.

o At approzdmateljr"é?_’io'a.ﬁ. 5 Hr»." Dal ﬂy r‘quested a monitor renort from L R

'ﬂsed abou‘b 63 55 el ’bhat thc rangc was. abnormal. , Accord:x.ng to

; ,Daley's tes‘tmony th:.s was the flrst outlymg wta‘b:s.on mcnltor report “i:ha‘b



a.nd:we.ted malfﬁncticningof thev range, AL 7:00 a.me.or-a 11ttle thereafbar,
_hr. Daie:,r informed Mr. Davis, who had arrived at. the: Ga‘mmucatxxms ﬁtat:.m,»
of his actlvitlf:xs and Mr..Davis.toskicharga. - About. 8-.00 Selay .Mfa«-tmnans;--v

: -thé 3 amtenance Ehctrlclan, arrived at - the. Adrways. commumcatmns Sta:biaa

' ;a.n&z'rapoxrted 1o -Hrﬂ.» Davis: t.lmt he had: :-eh&cku& the: mngmand- “hiad: £ov

‘the courses were” dlsplacnd :md ‘thatthe- rwge s functioning-abn

-

Mr. Daviu :::then: -'lSSqu:’a& : ggmral warn

‘&ﬂ:tmg}z ol uyotice o P,;.r:‘f w&{

was broa.deastfrom the Sa 0 rangs at 8'?2 Aty s
i " jr. Joln Honroe Braafom; Assistant comm_catw»sﬁmawr
C G:.ul Aeronautics Administration, was performing the rzop:.tcrlng dut;
,Tln’o:t.c, Utah, range station during the peried frov rﬁcﬁug"rb to 8:»@0

NQvember 4;-» 1940. Mr. Bradford stated that he had ;.monzntoredasha-fs;

'7 63 a m.; w}*hc momtor:mg on: his -nsual schedule, he received a md;,zate “A"{

msbe d Of E.-hG normal 11gh1:« AR, . Mo Bradford stated that ‘tais "A“ f?had the

'same proaor':u"'mc’\ over '{;m "I\“' as. thc " normally had over the MAM,. He . -

test:flbd t’*ﬁ" ho was wnable to- notn.fy the Salt- Iake station that _tl‘.e ..al‘h

‘Lake_ C’,L iy ran;rc uas r:alfﬁmctmnmg, as required by regulah.ons of the Cini :

%ororuut::.cg ¢dm.¢"1°4 ratw1, w(:'ms:,t‘l\. ted 't,ypo circuit over wﬁlich* éommﬁ:. .

tx.cms azu ,Nnt tme . nun ﬁnd 31*1; J&i{o ms out of order,

u&n h ;,eir_.‘ Br'm._ﬂm u:t_scusscd oy tclephon\, . ’bh the 'DI‘OD(‘I‘ tele’cype | uxtena:ﬁ

:.:3 ﬁce: .,nv Sa}f' Iﬁz{e Ci*v ats ‘?elb am,m Orc’ér “that sormce night

v k%'rsradford ms re:.;e%'! i‘ro"v. h:.s vatch at’ 8:00 a:' The: Tane
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-v“vIlO'tlflk.d the Salt Iake station of the rcsu._t ‘of the nomtormg performed
at Tintic a short time aftoer 8: 4_8 2ene whon the tele‘bjm c:rcm.t was rnstored A
to normal OpOI‘&'thL.

Joscph Dunato, Ags:Lo'bant Cow ;unlc'a,tlo“s Operator for the C:_vn.l Aero—
‘ivnautlcs Adrmnlstra.ta.or ty VaSs on duty a’o thc ¥ unc‘ovc*r statlon from 1:00 a.m.
upt:.l 9:00 a.mie, ;‘Iovoﬁbcr 4, 1940. Lfr. Imzwa,to testﬁ fied that durmg his
tour oi‘ duty at the Wondovcr station on the norning of I‘O'V'Cmbcl’ 4 nn momtorec;::fj
tno Salt Lake range atb thc schedu}.ed no*xltor ncrmds———-3’7 mrvutns past each

i hour—-—and that at no time did he receive a svna" fron the Sa_t Lalfe range

v other. than the norral A" o 'b(’stlflud tmt a'b 5:39 he was reques‘bed by
FSa.l't Iake to monltor th'{ *ﬁt aLd thxt in response to thls re quest he 0 i

' noultored for aboLd: elgnt “mut 13, durmg "blch t:u © he rucelved the usual

v"’_'fA“ s:.gnal ard tqorefore conciuded thmt the Sa% Tax{O range x.as opbratmg
normally. He 1dv:_sed Salt ;..ah to thls efioc’o ir -_“d:L'itcly tn >reaftf>r,
o chr. Thoras O. Sess:Lons, Ass.Lstant Com“unlcqt:.ol s Opﬂrg.uor for tb\, E
>C:.v11 Aerovlauta.cs Adrmustra'blon, was on duty fror *,J.dm,gnt tv u.OO a.m‘. 2 |
- November 4, 1940 at t‘lc range st'atlun at "]Jmoatﬁ, Ltaa. _jr. Sgsslpns T
‘test:}.flnd that he r'om.tor\,g the S 1t e_az-:e ra*wo at 'bhe prmscrlbed ‘tiﬁ”es . .
_ durmg the ent:.rc D:rlod he was on .uuc‘n and that u.utn.l a‘oout 6 3’7 dem, he
- ‘recelved the usua'l nym s:uw: 15 uhlcq ;ﬁclcatcd t’flat t'xe range was op\.ra.tmg
A:‘:f»‘norna.lly. Jugt bef‘ore 6 34 a.m. 3 Tr. Sess).ons recelved a r\,quest f‘rom 53,11-,'._';?13"5:'
: f’.ake for speclal mon:n.tor:.ng of.‘ 'bhznt ranre end he onrbored for a pcr}.od of
v"'_::_jit}'.tree nn.nutos dur:mg uhlch tluc the “I\’" s:Lgnal recea.ved 1nc.1<:a'be<1 th 2t t’:e |
’T:EA,_:rang‘e.xns no:mal. Tr, Sese:;.orxs 1rredldtel;'la:‘v15ed the Salt Iake .,tata.on
tha.t the rang was oper 'rt.lmr nor lly b“‘t. that ;-\,av:, snow static was bemg

:.frg,ce;i_.ved, About three nlnutes 1’1ter ) howcm,r, he again listened to th‘. Sal
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: Iake rangc and dlscovered that the north 1eg of the range was sm.nglng.

‘J"hen he began 1:1.¢ten1ng he received what he belleved to be a falnt "}“‘! =

: but ai"bnr appromr ately two m.nutes he recelved a i‘alnt "A"ﬂ Then 1t ch:mged
.to ﬂthe nornal mmt "I==" for a short tise, ui‘bcr w‘hlc‘l 1t agaln swung over -
to a faz.nt “A" 'md ﬁperentl,y cont inucd to be a faint "A® for the »rersalndez;

of the tlm ir. .:ossmr's llsteped. ¥r, Sess:.ons 1mﬁod1ate7y' adv:.sed Salt

“Lako by ’”LG&II.; ‘of he tblctv'pe clrcult of the snrgm.g of the range, Z_H_e .
'.contlrued t') monl’cor 'bhe Salt Iake range wh\mevor he hr.u a ch'mce and 't.es—
f‘"blfled. tna‘b tmth tlne exception of onc pnrlod vihen "11', c‘mmng back to norz:al ::
"v»for Just a 'f;:u.nu e“ thﬂ fzgnal rcce:.ved at Plﬂ“Oh"'h was a modera‘be "A" A
"’:Mr. ‘Soss:a.onﬂ tcstzi‘lﬂd that dm':mg s crtlr vateh the s1gnals rece:.m,ci
'f‘ron 'thc Sa.lt Iake range were vf “or“al intensity Fe oxperlenced heavy

sbatic durn1g h:Ls i atcrz, sam of which hie clasclfn_ed as snow etatlc.;... -

The Plynouth "Dv...ll"' Coru ‘am_cat.gorvo neport" a.nd the "Rame Momt-e’ ;-:?emrt‘f

:mg the perlod oi‘ TEr. Sessn:ms' watcn on th\, morning of lovember 45., 1n-

e tha*b ccrta:.n ﬁutn.cs were pC-I‘fOI"’!’“d durlng 'bhe pOI‘lOd i‘rom 5 OD
o 6 OO a,n., v‘qe*'eas the cor“csncndmg tOlC'pr’“iTl'ter recorus on r!izicb t-i*e

:mes'are sta'ﬂpud au'bf»mtlcahy, indicate t"lat those dL‘bluS vers, pcrformed

fmg 'bh\. p\,rlofi from 6:00 a,n to -OC Ao, .Ln ”}.plulnlng th(,se dlscrepan—

cies _ z{. Sess:.ons ’cL tlflcd t‘aat ‘1@ had “m_nta:mt,d " qcratch" "1og durlng ius

. cwe_ ofﬁ 'r!atch at 8 00 B Tle Ic stated 'bhat :m raaklng th- :

o ‘];y changod thc. :mu:Lca’oed ‘b:ues b,,r uue our and nadom:. te

ords '»all ac‘tvl‘\fltla,s wh:Lch had ’w.lren placa frm 5 OO a.m
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“Even though he knew that an airplane had 'béén:mréﬁéited' in the Salt Iake
. City droa during his watch, he destroyed his scratch log after finishing =
his watch with the result that this period—5:00 a.m. to 6:00 a.me—can
‘be reconstructed only from his memory;. g |
Ur. Sessions! log as corrected by Mmdurmg his’ t‘estir;ény ‘do,eé_ ﬁqﬁ
therefore include cntries concerning the hiomf;i:orﬂxg of the Salt Lakera*lge
a£ the schedulsd monitoring time of 5:46 a.n. However, he ‘ivﬁa';s‘qﬁite pos:.- g
tive that he had monitored the Salt Iake range at 5:46 a.m. and that the
~ operation of thc range at that tine had been nomavl. . Sesslons i‘urther |
stated that there was no doubt in his nind that had a fz'iirrb "‘A“ be'en pre'sent}>.:f
at sone time prior to 6:46 a.m.; he would have noticed it since in wcc:bher

oi‘ the type prevailing on the moruing of Fovember by he usual]y momtored

‘t.he* salt lake range" at’ pcéx‘ibd‘s- not oxceeds.ng. rtwenty r:l“nut’es "a‘par’c..' Specx‘f
cally, he remerbered momtormg “the ra*}ge at 6:05 or 6 06 a.nd observ:mg:_ ha
“the range vars operating norrallys - oo o
‘}’P.LlOt chorts » ‘
, “In atter*ptmg to determ.ne the- augmnent of the Salt Lalfe range med:k-i:
-ately before and aﬁ:er the acc :den'b on the ncrnlng of Povcmbpr Ly 3.940 |
: i',estmony vas taken from a nunber of a.lrllne pilots who had nade use oi' the B

range dmf'vmg those periods.

N Cap‘bam Orvis H. ‘Nelson. nf United fleh tbat company's Trip 4 o:f \ovember

) 3, 1940 from Oaxland to Salt Iake City, arriving there at 11:16 perme .
A‘It was necessary for h:w to- rfork a letw-doxm procedare at salt Iake s usn;g
g .v.the north 1eg of tbe Salt La;ce C:Lty rangu. v He took bearmgs i‘rfm t:mc tc

“_:'1‘:1113 a.nd in sc farvas hb could tel.h, thu L,g was properly al:.gned.
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. Capta,ln .&arl 3. varbutt flew Unlted's Trip 14 of Novemoer 3, 194.-0, from
~Pori;1and Oregon, te Salt Lake City. The trip proceectf_ad from Portvland‘,__;gp:"a'A
‘norma‘,‘l‘ mamer to the v;cnuty of Burley, Idaho.. At Burley the flighj; : "

ehtei*éd' an ov'erc"a st which appa,rcntly was broken as Captain Gerbutt testified

vthat he located himself by gro 3 sztgct. over Locomotive Springs, Utah,
and :tpaf,_: he .coulq see a number of bresks when he was in the vicinity of -
Ogden. The flight intersected the hotth Feg of the Salt Lake range at ap- |
Pfﬁﬁvlﬁ‘ingately 12:17 a:m. in the vicinity of Ogden, Utah, where, according- to B
CaptalnGarbutt‘ 3 teStimony,’ he could ‘establish his position by refér“ex;-g;e' i
. ’Sn thegrau_nd. )'Afvtp.r 12:17 ;hev wae cither in the cvercast or on _tq;S and
;‘,thgifé‘flgrsi Captain Garbutt was unable definitely to lecate his position with

= V;re’s’pé,ct to 'the ~r6und; " After intersecting the north le"g of 'the 'ran'gie-ff.atv S

e ‘ossz.ng the cme of s:.lence at 12: 28. »The trip was;reqmred tof‘_-_

1‘ne, as a matter of routine, whether or not the north leg Wa.s

properi, a.llgnod and it was Ca.pta:n Garbutt's opinion. t.hat the allgnment of

quéi and that.thei;*angé,was. functioning in all other re ects
tory maxinér At 1:08 a. m., he crossed the Salt Lake co‘

ceeded eastward to Denve ; Colorado, rather than: 1and;

t }:fat rea'sa;;' thg,‘»a Sait Lake range was -not* u_sed_" 'fo'

i;rafflc conch vl(\;ls, Gaptam \,arbutt was to be I
’fcre bemg permitted to land and since he had:
;forb' _alt Lasce Clty, he elected to proceed. !
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Ceptein Frank Edw ard Dace opecrated Western Air Express Trip ‘lO' of
¥ovember 3 which arrived in the vicinity of the Salt Lake station about
midnight end remained there until 1:00 e2.n., Nevember 4, when, because of

weather and treffic conditicns, he returned tn .uas -."Bgas without landirn,
at Sa21lt Iske, Captain Dacs stated that his flight was over Tintic at

l:144 p., and that to the best of his memory he tuned in the Salt Lake

| 2ad

nents and so far as Capiain Dace could determins, the signsls wnlcn he re-
ceived from the Szlt Lake range indicated tha’ the alignzze.‘t of the ra:nge

was normal, The flizht continusd cn the south lng of the rangc to tbe

‘Ci

Salt Lake csme of silence, afrivirg at that cirt at 12 08 a.n, From this
time until 1:15 a.m,, when he detmzef‘i his ,}rec_eiver f"O"i the Salt L axe rangé
cn his 'way back to Lag ’Jegas, uamt ein Dace ha been on the north, the wes_t.,"‘
and the south legs of t::e range at variocus tiﬁas. Ee stated that iz 8o f:u'
as ke cowld ‘~etemine‘,.v censidering the fact that he wés én instr;mé'nés, the .
Ceptein dones Going flew United Alr L_ings‘ rip 10 of 3*ovwber 3” from
Portland, Oregon, to Salt Lske City, arriving over the Salt Lake cone of
silence at 1:5) a,m, A nornal let-down procedure was then eigacut‘e@ using
the north leg of 2th"v Salt Leke range, and the trip was on the ground at

2:08 a.n. Tha trip was on instruments during the time 11; was cn the north
leg and until ’cw _renge station was crossed on the fina}. apprc-ach where the
‘ 1ights of the field became visiltle, Eowever, Captgir: Going stated that dur-
ing his let-dm-.-zi procedure he followed Hisusml practice of checking the

aligoment of the north leg of the Salt Lake range by use of his direction
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-i‘mder aﬁd 1t was his cpinion that the ooarlng of this 1<,g vag in accor-da-nceb
vn.th the publl.,he befzrmg Vi .:b‘lm én a.ccurn.cy of fouv: dpgr :es and that i‘rm A
this information hc Jt dP\,d tna+ ‘th 7rth leg vas prob-'»r 1y allgned.
prtﬂzun JI‘lS'D nson, fTv:mg Jm. dts Fr;p 11 from Denver, Coloraidb s Lo
cia-.lt I,ake City 'I:uned to t‘ae Salt us‘zkv-~ rg.nm vhen in th= w.crnt*r of Coal-
ville, Utah, at apﬁroze:lmto 1y 4:'35 a.m. A thie iza= a heavy "A" s:Lgnal
wi'bh very ligh_ mcknrrom’vd yas recoived. Caj tam CI“*"J.S Lenso ntestlfled, how
- W}er s fkéha’o ne ""as mﬂaba.e ‘bo loca‘tﬂ h"s n“srta.o‘l de f:u:.‘boly Wi H'respé-{-:rt to
,. the cr-cr.u nd due tu 'bhe ‘fact that he was on instruments or on ’bou. Frtm this
poist the t ' Jtlnucd 'l',O‘;"I‘.l Salt T,akf* on a 1~::1<;1m- of 240 aon‘rees and
é,ccord:.n 1o Ca*‘tan_. G“ is thvns;m’s estir:bz e5, passed 1/16 to 1/8 of a raile

voxt‘q of th’*'cor_o 3§ si ance at 4 L6 a.n. Dﬁrfms‘r the flight from Coalville

’tf\ thﬁ Sad:, La Ko r:u‘go ot"’.tl‘f’i’:, hl/ o rt'“wd t) receive a heavy "A" 51gnal.

Aft r cross:np the Salt lake ng tatlo::’, the trip cwta.rued on the

headl.ng '\i‘ '240 dep’rees unt:u. an "\‘" thg t was reCeivcd. The headin_g was'
’c,hran cha,ngedb-;co ard tl’lC nor ‘b"l and the‘ S;"lip I‘Ocr—e: ied across the “on CO‘IZI‘SL—‘." .
ignal and out into V’G "y quadrant where the heading-; tns changecl t0253
L r’epreav an d *h’A fligsht ""‘occo*ad aut the west 1 Apﬁr‘o'ximately ~2vminut_es
'  afm,r cras::u.g the sta:bi-;m, the trip broke ﬁut'— 1" the’ overéagt a’t#d“ thel‘tghts
Qf G urfi 1d ard the Saltnr Béacon b"cr'e visible.’ ’f’tcrz 1estboundfhg}r|:.
; b_"nf abott 7 ..'L’ whos orti"a vast log, a turn was nade and the fl;ght proceeded

o eas*‘war _Ong the west leg unbil the positive statién location’ mar‘k'e‘::"at' the

Lakn srzatn.fm was Y‘ec\,:.vr*d. Hore at 5: OL Qelle, 2 180-—desfree ’burn was -

to t'xe Li’t and the e «-t "og agcs.fl.; followed ev'ay from the si;a.tmn( Gap-;

% C‘n’rlstenson tesf_;lfled that on t‘.f‘:is shuttle ’he did not ’cross,-,"’b_ > on - S

’ ourue" but flew""wstly‘ in the heavisr 'A! tv:.l:a.ght" .



- 1eg, dnd would return over the COne at 111,000 feet, appal‘eﬂtl" 1ndlcat1ng

- Bl -
According to the radio log, Captain christezfisbbn répdrted t‘o“j)‘iéi)atcher' '
'”E'ﬁ.bso-n at 508 thét he was over Ga‘rfield {a larpe smelter 12 miles south |
southwest of the‘ Salt Léke range station and bearing about 25 degrées south
of the published béaring of the west leg) and that the _clouds were well .
proken so that he could see lights end béacons on the grdundf He »teSt'ifiedf“ )
that at this time he became particﬁlarly suspicious of the range béé‘éuéé "z o
knew the course I had flown across there would have givéﬁ us some i3ndiéatio'i1.i:"' :

" of the 1! twilight and we were receiving nonet,

According to Captain Christenson's ,testimo'ny, he refﬁrned 1';_0 the sait
- Take cone, arriving at that point at 5:29, Durlnf_v this shuttle at 5 20 8. m,

Captain Christenson adwsed I}isnatc‘ler Edson tqat he would begin a stapdard

instrument approach at 5:30 and at 5: 24 qunatcher BEdson transmltted to- hun
vhis’ Aiﬁvay Traffic Cont]roﬁl .clearan'ce 'fcr such an approach'. ' A’bout* t}:iatf“':*
tlme C‘a'ptain‘v.ortor; ‘o;f mrlpg w’ho was tnen ror+heast of sal’c Lake Cl‘by;
contqctea Caotaln Chrlstenson b7 radlo and reauested 1ni‘ormat10n concerm‘:
kzl’she neadlng which Trip ll bad flown from ?i‘ort Brldger to Salt Lake., :Ca'o}talﬁz_,
A‘,’ch.nster-son replied to 'ﬂrip 9 that the 'napretlc headzngzs i‘rom Fort D;rlcl;zer |
' to Coalville had been 235 to 235 degrees, and from Co« lville over the fleld
had been 240 degrees. Accordipg to "Jis testl on‘f Cap’tam Chmoteﬂson adl
‘th&‘t.time also stated to Cuptaln z'ortoq that he was suspicious of the ra'lge

a*ld would check further and give his a p051t1Ve answer.

Immed:tately after pass:.np tne ranpe statzon at 5‘5’9 Trip 11 reported

. tha*c he had crossnd the statlon at 5-29 e m., was proceedlng out the south

tnat he- was. bz,glnnlnp a staudard 1ns1;rumen, apnroach. _From the statmn the
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_ _vfli_ght urned toward the south in order bo mtersect the south leg and as-_
suma@ a heading G;f'BlO, degrees. This headlng was neld untll 5:34 a.,m., OF ‘:
‘ap;ifroivtimat‘ély 5 minutes after passing the Salt j{,ake cgpe, which should haxfe-‘v
,‘p:la‘ced the airpla;zé well within the southwest or‘ "M ‘Aq@‘adrant.v Captain
CQrisﬁensbp testvified that about this time he broke out of the overcast
and. obser#red thatv ﬁe was 3 to 4 miles northeast' of Binp‘qarﬁ Canv'on whicii
po:mt bears from the Ualt lake station about 23 dogrees west of the noma.‘t
south leg ané is w:.thln the southwest Hym QUad*‘ant At that tlmo he was
-gett ing, an MA Asignal.'. Here a turn _was made and a headlnsz of 30 degrees
kassumed to a pomt at which the soguth 1ey of the range normally would be.‘
YA,t tvhis point. another turn was executed which producgad a fli,f'ht path ‘
‘dlagonally across the normal southwest ouad.\ant to the normal posntmn of

g v“the west 1eg at which- pomt another ghuttle was comnleted on tbe v*esi leg. _

'“he trlp then proceeded to tqe alrport agram Luttang aCI’OSS the soutt—'

: west Quadran and landed at 6 :C5 a.m. capt_nn chms’renson testlfled that

b _~d‘_r1'1p' hls fll,oht frop' a p01nt which he 1dent1f1«=d as 5 or 4 rules north-—

'."‘,:least ef Blngham Canyon to tue Salt L;;ce alrnort he recmved "A" s,ygnals
'-ionly, wuh the excep+1on of an arcu which he estlmated to ile 8 d.eg;rees sc-u"f

o »of the IlOI"'.ldl west leg in Whmq a "monotone" slgnc.l was recelved He furthe;

”fstated t‘mt ’cnere were an signals on each side o:t this area of morotone _3

Jomlng, ’co sait Lake Cl‘cy. He testlfled ’chau Trlp 9 p 3
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l i0:minutes west of Fort Rridger, Wyoming. He thenvtuned-his»range reeeivef*
ifrom thn Fort Brideer range to the Salt Lake ramge. He stated that at tﬁat-
location he normelly heard a swinging ranee with botﬁ nyrest and "#'s" aﬁd:i
mon coursen signals being recei#ea over a period of a short time. fpwever,:
- on this occasion, acdording to his testimony,'£e,received an’ﬁoff bourge‘gﬁ

w1th praﬂ+1 ally no buckground (strong WA signal). The identification

signals wers garbled to the extent that he at first thoucht he was‘expe:ien§¥%f f;
ing interference from séme oiher"r&nge. Fe cheneed the headine of hiSﬁflightf‘

: fo 270 d?hrees'in an attomp£ to locate the east-lég of the salt Lake range,

whiech, ;ccording to the signals he reseived, should have been well to the

north, A% wprox1mgtely 5:2 22 Aa.1 , he definitelv estatlished his positioﬁfvﬂ

by ground contact as bping slightly nortn of Evanston, Wyoming, Wthh is  >
jfwell in the northeast or "h" qua&raat of the salt Lake City range._.?rpm.f; f
‘zzthls p01n+ he maln+dzned a heading of 2370 ﬁegrees, c-t;;.ll aeeklng the east
L leg according to his tbstlmonw, Plylnp fo“ the - ﬂost part ubove tbe overc>st
: unfll he Teached thn vicinity of Ozden, Utab, aboub 5: 140 a.m." Where he }f¥

zould see throush breaks in the overcast the’ beacon on Promontcry D01nt

sever=l bescons in the valley, and the liphts of Sait-iakevcity. Dur;ng
this entire time, accordine to Caphain 1ortonts testimony, he received noth-

- ing from the Sult lake runge but "off course A" aignals with only one identiv,_f‘?

AflCd+10n.Slﬁhul. After passing Oqden. he was .dble'to locate aimself dsfinitely <:j

by rnferencn to t rourd. ‘He then ehgnged hiszheaéing to*approximatelj

“iv189 deqrees which bmoush+ hlm to the v1u1nxty of the emergency flfld at

’"‘{_-'srrantsvlne Utsh. Cu.bein ”orton stuted that at this 901nt he was recei_ving |

fﬁkwhat he judgcd o vé & falrly close vlllrh* e 91~wal but Lhat he. goulé'nct
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say+hat hevdid at.any time receive an ,"on: course® signal. In the vmnﬁtr
of Gﬁanﬁsville he ldst,-al{:itude by spiraling and proceeded by visual oontaﬁ‘é‘
'-1nto ‘the 'galt I,ake city adyport where he landed at 6: 28 2o, L -
“Captain Stuart D. Baird flew United's Trip 7 of ‘Tovunber 4 from aenver,»
Cclio'rado., tb Salt Lake City, The trip departed from Denver at »4:30 ‘a.m. O -
" the mo:r"ﬁingl'of Yovembar 4 and passed over Evanston, Wyoming, in conta(:ti'ljf-

' iﬁg-c‘,ori‘ditiohs about 7:1&..;"-&.-'113; At that point the salt Take range was tﬁﬁed

in"on the regular beacon reseiver and zn A" sienzl with no buckground was
recewed frhc fl:s.ght continued toward Salt Lake, making use of thc west leﬂv
E of the_?Fort Bridger range instead of the cast leg of the salt ]‘_31{9 ranf!a
»si.;:we they nearly coimcide. Captain B2ird stuted that normally an__'!mjj- :_sxéml

‘-;vould bé received from Salt Lake when flying on the west lee of the ii‘di’ft

o g,rldgs.r rwnpb.,‘ ‘P’Ov’vevé;r during the remalnder of the :Lllrrht to the S’ltvl‘,akv :

ne' of s:,lence he chef'ked the Sal‘c lake range from tlme to tlme and" I'ac-_;n'-'

deys ‘had been above a sohd ovc,rcast from a pomt just west of EVanston
fte:c paSSlng over the S“lt Lake range, at which time bre dKS 111 ’uhe

is : necame v:.s.gbln in thu vxcm:.ty gf Stansbury. Island and a let-down

made - 1:n tne cla;r in: thl 'IIC:Lnlt"I nd the trip proeeeded on contactv t{}

Lt jpke AlI"OOI‘t shore a la*adlny WS u..d at 7:59 g.m.-

311 p. Re »p +ng, Asqlst“nt Supdrln cndent of Flight operations for -

fl:w est.of th° salt Lake ragge’madé by o
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“him on the mornins of Yovem *r‘4;iig40. Turly on the morping of Wovember 4
- Gaptain petty nade a3 flisht for the purpose of searching for Trip 16 and in
~ thé course of this flizht; muGc observations concerning the alighment of the

‘g3l Iake rangé, The airpl&nr scd in the fllpht wus o DC~3. bﬂlonpln? to

" ‘Umited snd the radio cquipment was similer to thut aboard 3¢ 16086 at'the fj;3

time that dirplane crashed.  After teke-off ut 8:25 g.m., which wss pade to

the north on the riorth-scuth rumwsy, tho runpc,stetion:was,girgl&dgiﬁ a
clockwise direction wt w r.dius of ..pproximetely on L*hu’f ile. :Ca?taiﬁlfv*”
Petty testifica tnat he received waY sisnlds 511 duvlur thls 01rclﬁ except
“somevhere in thegsouthwcstvquairant,whure no peecivied whet r-ccwbl ad an won ;f

- eourser sipnal. Cepiain Pettyr coutimyud to cirele the runge in the same

dirsetion but increased thw rudius of the circle to approximitely four miles

~ang practicclly the sume sipnals were Teceived., A turn wes then made and

the ‘Tanpe.cirelod in a counter-clockuise dirsction onc and ono-he

with s Padius of approximitely four ailgs Lndy@guiﬁ,ﬁhg sine s

reccived, o Captain Pebtty was muwble.to locats prociscly tha:aréa_iﬁgwhiéhvf

- he had reccived an "onicoursc",signmivbut bqliaveéjth&t‘lt Nirht Have heen
approximately 85 degrous gouth of the pgbliahgd loca of tnc west lbg. }11:
He described the -sign.ls roculved in zn;s non. cours~"‘1;eavg§.baing eiiher.t'

%,ﬁﬁnbaoursgn.or mtwilight.Au~siggﬁ13‘with."A"1qngdr;ntsfon,egqhéside:‘ He

‘thought a "few sceonds® clomsoed whils hie flew throurh this;aresgl,

A% the ﬁgmplctionvpf thg iast portion . of the countpr-clockﬂisegéircle;
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'ifezl:i.che*'1 the vidini*'y of Layton where a procedure turn was nade and:a heading
of 110 degrees wes assumed During the entire flight up to this-point-',--"
“visual’ coptact had been naintained but as the mountalns were approached OB ;

the llo—degree haadmg, the fll?ht went between a higher and lower overcast-

i When the “0 mns; ns were ap*)roached at an altitude of approximately 7, OOG
E feet, sa.gnals Qerﬂ rece:wed which appeared to be Mtwilight .A" s:.gna.ls ami
* these “continued as the £light turned south and flew parallel with the ?Iasatch
Mounta‘ins.- : Thfei fllghtvran out of the lower overcast in the v1c1~nity;qi;‘:;'.--; |
“the town vOf"Wbéd 01; oss where a pronounced "A' was received instead ’of::‘t‘l:n]ér'i _
Miwilight A" which had been heard up to that time. The fng‘m then ’_;'pro"-,_.-:
.‘cv‘ee‘hd»ﬁnder'mntact écnd.itﬁns around the 7, OOO«foot contour ‘1méf-af ‘fBla-ck

Mountam, whlcn is dzrectlv on the normzl east lep' of the Salt Lake re.nge' ) ;

:“‘and. after fo'llowlng thls contour llne well into the norrnal southaa - qua,d.rani

of the range, cut across to the noraal ncswlon of the south legivf :the
v,‘ange and nrcceeded ir a -mrthcrly dlrectlon :mto the alrnort and landed at -
 9°00 a. m. From rfood Cross until the alrplane landed, no signals, accordzng
»’t'o the testmouy E,iven f's Gaptam Petty, were recelved other than *'A" sxgnzl..
| Captam Paﬂl W. I"orﬁan, a Unlted capta:.n, acconpanied Gaptam Petty en ;'~
»'i;hev flight cf Nove.rmer 4 a,ud his testlmony concarnmg ‘the flight i:n quest:.on

”eed exo:pt iq ninor details. w1th ‘that glven b,y Gaptain Pett.y.'; Concerzz-—

ares as Yeing aﬂv‘roxmately 20 degrees south of the ’no al t‘est

ve" a. co:a;;lete "on course”' that at its
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course intensity the "A' was still readable. Captain Norman stated that v
several eecbnds elanse& while t}*ey fleﬁ"‘shi'ougﬁ this aréa and that:"it»seemed;
to be wider than a normal on course" counting the’ time when he departed from
a st*ong "A“ 'untll he arrived again in the sﬁféﬁg""“i&"fféifénéi".“ Conéerniﬁg the
area of "A twﬂ ight" in the northeast quadrant ‘which Captain Petty had dis- |
cus'sed, it was Captaln Torman's J.rzpress_iOn that this signal ‘area did not ex—-"
‘tend weétt«:aﬁd f ram the mountain range to the extent that Captain Petty had
indicate-ﬁ.. | . |
txr. Fred W Kelmr VChiéf;'P:ilwot for Western Air Express Corporation,
tesélzled corcerning a fllght 'aadu on the morning of Novenmber 4 during which
| he ob rved thv allé“mnant o:t the Sa...'c Laks raiio ‘range, 'The flight was made
in a Dou;lao b‘r‘* .alrnlane be J.ODglnz to Western Air Express and Captain o
ocster and :11‘.,1:- Officer Loftlcr, both ewployees of‘ Wustern Air .&xprnss, Do
were aboard | | | | | A
Th‘, fll cht tooz‘ ofI at annrovi“tataly 9 08 a,=, in a northerly dJrection

and passea uppronmatclj 100 to 1::0 yards east of the ran«e S‘Ee..tloﬁ. Mr,
Keg_;y testlfled t‘q'\t as tnc ran{:e station was ;rmrouc‘led the siznals. 'bec.ame '
Wit & p\,ered t-o be an "on coursa" signal, ‘and as ‘the fiight continued north-»
ward irto the nérfheast quzlu.rant the siy nals changcd to a "tWillght" then |
fs-:‘%.e::l izto a predoﬁin;;,ntv AN éi‘;—«‘na}.. Proceeding for two or three miles in &
no:-..‘.:erly 1“eﬂt10::, a tu“n to th‘, wvst was ’M*e and as theflight approached o
what woulu nc r'-!a}.’fv be the north leg sf the rarge the signal assuded the
‘cha.racter of a broad "A tm;.l ht" 'md thgn chh.;ged back into & ‘pronounced

-

TAM, .-tftgr having flown in a westerly direction for about five miles, the

~* A Douglas DC-3 slecper airplane,
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- of "on course" s:Lgnal which changed into an "A twilight" as the fllP’ht con-
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alrplane was tu.rned to the south and somewhere in the v1cin1ty of the pu‘b-- .

llshed 1ocat ion of the west leg of the range, there was found a broad area

tmu od southward lir, Kelly stated that he tried particularly to notice

vhether or not he could receive an "N" 51g,na3. knowing that the pos:l.tlon of

t..e almlane with respect to the range statlon was such that an "N° ugnal '

' shovl‘d be» recelved Rowever, he failad to receive anythirg other than an

‘ "A" s:.p'nal. As the flight proceeded. southward a recesiver was k'ept ttmed.

to t‘le Salt Lake station and the Salt Lakn. signals were received cantlnuoush

o untll ‘the airplane was in the vicinity of Tintic, which is about 60 miles

south of Salt Lake, Durln,, thic entire time "A" signals were hemg recelved.

chry Clayr Hollenbeck was captain of Western Air Express I'rs.p 16 of

Novm’ber 4 whlch dc,purted Salt Lake at 9: 10 .l , Nov-*nber 4 After czrclllfa

the range towers at a radius of approxrqately one and one-half milvs. the '

tnp proceudg.d. southward toward Las Vegas and. Burbank, Gaptaln Iio}.lenbeck

' testlfled that o.urmg this circle of the range towérs he recelved notlnng

_but nal swnals except for a zone of "tmh.c‘ht" and steady monotone e:.gnals ,

..,,

. ‘.wha.ch he estmatc,d to be at a beari*:g o*‘ 20 degrues from the station.L He

dld not at auy tl"le heax an "N“ Slg'lal 5 Ihe signal whlch he- recelved. seemeﬁ
"»4034 ﬂof nnr*“a’! mtensity and except for the absence of "N" 31gna13, the -
ignals” rad:.atea by t”le rane:e s’cation appea.red ‘to be normal. After mak‘l.ng

ircle d scrz‘\ed abmre, the l:.gbt proceeded southward followmg a flig]:i

o the wcst of uhe mrr‘al loc tion of tbe south leg of the Sa}.t {
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. Condition of Equipment at Range Station.

dr. Charles Z. Givens » Principal Radio Ezegtric_ignj in chargé of.ﬁamten« o
ance of the radiob and teletype facilities for the Civil ‘.&ei'one‘.uticsbv‘Adﬁinig-e o 2
tration at Salt Lake, was called, in accordance with e,_s‘t;,,er,b_‘3_?#3‘1&3'€:1 G:va.l Aerg_, :
nautics Adminiétratio_n procedure, to investigate the r eportedmalfunchomng

of the Salt Leke range on the morning of, November 4, 1940. He 'wa‘s“notif:_‘igd.; '

at a.ppréximatelj_ 6:00 a.m. and soon thereafter proceeded to the_ré,v'ngg'»_ gta§iog,

Upon entering the range building, he noticed that the tape of the HSsterline-

Angus sutomatic remote monitor recorder v:as,‘beginning to pile'up,v which..diffi'—‘,kn,,: '»

cizlty he imnediately cleared. A“ the same tlme. ke read,;usted tne galn cf the ‘

line amphfler of the automatic recorder so that the trace wes retu:cned to ,b |

mld—-scalc.* ﬁe then read. the mebéra Whlch 1nd1cate the current 1n the coupllng S

units and notea tnat the “A“ readmg was 1 10 and the "N" reaamg G
as t-he nor.ne.l readlngs should have been (appronmately) “A“ 1 5‘5 and "ﬂ'
v Ee operated t:;e dla}.mg v}mechanlsm s0 tng;.t ‘th“e_ txja;rgg;{;t:,terv whlchwasthenm
:operation——Ti"ans-mitter No‘.'AS‘—-'.{l;asv ‘turneé off and the othertrausmltter—-—
_.'ﬂ‘;.r&ansmi‘tter No. 7--was started up. Another régding of the me_gé,iﬁs:; showea o

 that with Transnitier No. 7 in cperabicn the current in the 'A' circuit ws

"‘;1'05 whil}e the cu.rrentl in the UN" circuit was 0.5. ;Sii;ce» these readings dld . “,;:
not indicete any tranamitter defects, he dialed Tramssitter No. 7 off and Fe-
bft':miad Traﬁémittér 1\?0.‘ 8 to ‘,0p¢=;ration,-. . ' | o

Mr. leens then 1nspected the va.rlous towers. He found that at t.ne mrth— -

~_»‘east tower the center 1nsmator was bridged across 'by snow azm. the corner “

*ﬁs to 'ﬁv’h‘e; nécé's'si‘byv»fof, this adjustment-,." segé pégé‘.'6§- ,
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1nsula.tors ha& snow on the rain shields and’ around- -t}*e vases b'u:f-’ vu’éré-ino:l;:-;' ‘
' brldged over. At the northwest“to{rierv, he found that one cornér ’insﬁiatoi“: -
was "bfidge&. in inspection of the o‘ther‘l‘tbwer's revealed that none of the
insulatd'fs‘vwére bridged by snow.

e, Givens then checked the tuning disls in the range building to see

that these dials had been properly adjusted and tried tuning the "N' primary

E V:lhil:é ‘v'obsbzer*}ing'thé""; t meter deflections. He found t'ﬁat vheh the vt:i’ial‘ v'rra:sﬁ :
turned a.bout 15 aesrees to the blgh—frequency side (of the settlng on whlch
f;_t was at that t:.me), the "§" meter deflcctions were approxmately the same
as ﬁhe "A" neter deflectzons. “However, he returned the dial to its orlgmal -}-i
pogvltlon. ' A

P’e then proceedea to the nort.heast tower and re:zovxng tqe cover from

»v'i“‘rthe tunlng nouse.' opened t.ne sbunt wh 1ch 1s nomall,,r around the re.dlo fre—- . -i

r"’and. notlced. tha,t there was a def:.nlte movement of the needle:, ;

jelow 'tne flrst d1v1szon, i.e,, one ampere. He also cnecked -
the tunmg ‘fdlals :'a:ad found that t‘ey were in thelr proper detents, He made
gane ‘ ,.;eter reaaing at tbe ‘southwest tower and found that althoueh the _

.urrent here was sllghtly ore than that in the northeast tower, it was st111f
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‘Imhediately thereafter Mr, Givens, with the help of Mr, Hill, his assistant ,..:‘z?
proceeded to the northeast tower and removed the limes from the tuning houvs._'e‘
- terminals. These lines were checked for resistance between. the lines and
from the lines to the ground, and it was found that an infinite res:.stance
" was obtained, The towers were then isolated, and a resistance measurement
from the tower to ground showed a resi stance of 900,000 ohms, Ther same
‘measurements were nade on the ‘southwe'st tower with ‘a resistance of iunf inii‘;y‘ ;
shown on the transmission lines and a res1stance of 950,000 ohms shown ‘oe-
‘tween the tower and the ground, Later, at "1 00 a,m,, with the help o.t‘ Mr. v
Lindsay, impedance meaewements were nade ,at_;- the transmigsion li_ne's- i,eading
~ into each tower, The follow values were obtamed' | S
- Southwest Power 133. ohms :
- Southsast Tower 126

" Northwest Tower = 157 " :
Northeast Tower» ~&

:A.t 1’10 p Bay another irﬂpedance measurement was made on the northeast tower

_ and a readxng of 120 ohms was obtained At approximately 2 15 p.m. . :

, :transmxtter was age:.n started and couplmg uzut current readings were taken,
~and were "A" - 132, and "N - 1, 20, wmch 1rdicated that the range haé re-
"turned almost %o normal operatior.. ‘ ‘ S | ‘

| Whlle he wasg. msPectm%, the tower msulators. Mr. Givens had w1ped them,
mth rags ard had exam:.ned them closel.r ‘uut could discover no mdwatmns of‘”-i‘:

Scratehes or cracks nor, in his opinion, was there an.y lea;:age of wa’cer .

: throngh the ra:.n shields. A}.sc, during this time t.he *h.ree electrlclans.
'Vé_szvens Hill and Lindsay, inspected the tun:mg house ‘at the northeast towe

Aand check.eé. ’che eq\upnent in this tm.mg house for defective components '
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Dui'-ing one of thess inspections, it" was noted that the couplmg dlul wﬂs fcm

U-_beu‘z‘-ing on.:either thc ,impt;d;zme__ pushtl

rango.”

The mﬁlntenv.nce ulectrlclmzs

'f-fln:,s* dt tha bwe of th«" north ast tower. . It was found th“t the 1ns des of._

"hese i‘lues were vaet “rd *10 defmltu source of this: IllO]_..)'ﬁ‘LlI'G v.“s dlscovereﬁ,‘

ﬁ-,.although t}n flucs could not ‘oe exwmined sbove:the bend 1nslde the corcr te

:vbasu. It is probcbl«. thﬂt the mOJ.aturo dlsoovered id thhse he ter i‘lues re-—

»»'_'f_"'il.lted fr am condens: thh du° to the chango “in tempuraturu of the. "11‘ 1:1 thu

s the. F:iii’..‘."f 'bf**‘or t‘1., ..ccu‘u::

i Jévly,i v‘.\.uth tho sul tor on Whlch tf
fluee wrx, ‘PI‘O‘)’lded so th 't‘ hcm't e bb 1ntro‘duce‘
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ThevRecor‘der Chart .o
‘During Mr: Given's testimony, the chart removed from the Esterline-
Angus” recording meter.was’ received in evidence.as: Emibi‘\;, No. 1l1. As
pre’viouslj stated,: this meter is connected through a line amplifier to
the Tremote monitor receiver installed on the north leg of the Salt Lake |
range. Mr. Givens festified that when he entered the transmittfer bduilding
gpon first arriving at the range station the morning of Novembér 4, he |
noticed‘tha‘tf the revcorde,r tape was piled up. He cleared the tape and re-
adjusted the trace to mid-scale. About 2:15 p.m., he removed the roll
of the recovrder chart which, according to his testimony, had been installed
by Mr. Eill "in the ‘neighborhood of 6:00 pem. the da;/ beforels |
Concerning the condition of the meter and the chart at the time he
restored the recording meter to normal operation, P{r-. Givens stated
that, in his opinion, the‘. chart had sf.arted. to pile up a short time be~
f.ore» he arrived and his inspiection showédz that it was not ~_damaged thereby.
- He was certain that the voper‘ation of fhe recorder izad not dbeen intei‘fei‘ed |
with prior to the time that the chart had started to pile up.
| It is possible to determine in a number of differeht wéys and with
a high'degree of accuracy not only the period of timg covered by a paf-
ticular recorder chart but also the time at which a particular trace on
the chart was made. The chart moves past the recorder pen at the rate of
three—-gquarters of an ‘inch per minute and tho electrical motor which
actuates the chart is a synchroﬁous motor driven from the same power

supply as that used to oPerate the range stotion. Thus, should the
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from tbe -mlelarv power unit. whmh wom.d also supply pow rfto the range

>stz=.tion Aeaulpment.‘ h power fulures could be 1dent1 ied ot the chart

and the pem.eds of tmp during wmcn the actua tlng notor of tfe | recordmg

‘meter had been moperatlve could, 2lso _be detﬁrmlnei by rozererllﬁe o tne

other‘ 'timing-ele_men.ts; shown on t‘ne cnar_t. |

| It 1s ~the ast'xhllshed practice “or the maintenance nlectnc:.'m who

inserts‘ the new. cna;:t.;_ro,ll _1:2 the md.lcatmg meter to mmk in pencil on the T

-cjart the exact time -0pposite‘ a given place on f‘ne trz;ce and 1f no abnormal

dp‘eratiio‘:i_ was encoun! ered the exact time at which auy trﬁce is plnced on

fi'l.e chart may be determined by measurin'f th eb ﬂlstﬁnce hetween the or:.gmal
v;‘nerk and the point in oues t:on on the trace snd kcow‘nutlrg the elapsed tll—-e

at -the rﬁte ofvthree-.-quarters of en inc per z:mute. To determine whe_ther e

o '.éir not ahnormal movement of the chart benmeath the recorder pen has occurre'd‘ :

‘v‘lt 13 poss1ble to com pute the r*lmqea tme h ween aroadcasts made from the

::;_-jr'mge statmn w?'uch are 1'3.d* cated on the roco"der c‘.nrt by arratic traces,

genernllv af gz:eater nlltude t‘qun tbe tr"ce nroauced by t.hé "A“ 'md “'QT'

‘-3.""“:'v,-s1gn:=-ls of the r?nge. . Tne tines at whz.c‘x broaaceqt% were x:*ade mzﬂr ‘oe o’btamed
‘:‘fre“ tne D;nly Conmunication Report nrepared at thevCommunications Station.i
’ An examin on of "‘x.l“nﬁ N¥o. 111, the c.‘art m«-de by the recordlng |
"‘*v.f,:ﬁetevr of tﬂe rerote moni torrq& systen on the northvleg of the ‘Salt Aake -

;range, snows tart the tr'\c«, departed fron ,+he normal an lltude ratio

"'-""v.‘f:betwean the " osi ~nal a.d the "A“ sz.gnal as indice sted by tne mpl—itud.é ‘

"Voz tno Rl ;md PE" jdentif ic ~tion signe ls, durmg tne nerlod of 12.40 to"

: 1 00 a.m., of avemhe: 4, 1940, and did not return to the normal amplimde -

“"zhe Dally Co sonication R eport for the Salt Inke 01 - station foi'v_lb@qiféﬁﬁé? 4-
1940» was rGCUI‘IE(l iz evidence as Exhibit No. 105, S
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ratios for the remainder of-thé trace covéring the period ending at 10:05 a.m.

hen the fange was shut -dowdi” “Prior to 100 a.n. of November 4 the arplitude
ratio oi‘ the trace showed ¢ertaihn’ ii‘i'efg';llﬂ'i}i‘tie‘é"-’bu‘t’,'7; 50 far as could be’ dis-
covered, ‘there were no” traces which showed a ratio of the a.cﬁi“itudés of ‘the

1YY to the AN Sf unity, or lesss An exanination of the frace for the period

of assuned normal operstion, i.e., prior to 12:40 a.n.; indiéatés‘ that 'tﬁé"" |
ratio estd‘olished“by“f»{r."Giﬁeﬁé"‘é;' the nornal ratio i):l‘f‘li'ch’shéuid exist Yotween
the "N" signal:and the MAM sigaal (100/90 or 1.1i to'1) is- a fair average of |
tle ratio which sctually existed, although, “as nosed 'b<—3f0*u.;j there are dev1a—- :
tiong of considei‘a.ble magnitude 'in tHis rétio‘fecor’f’-.’od'dur'ing t-*ns perl‘c-d. :
Starting at.approximately 12:40 a.n., the ratio of the "N' 'and tie "A“ szgnﬂs |
gradunlly changed so -that by 1:00° ;-?;.m.-‘ , thére were traces where the "N signal
and theMA" .signsl were equal and by 1:I0 a.m. tne ar:pllturlc of the "N" 'élgnal
was consistently-less thrn that of tl.e“A"s:Lgml, wrbn retios of "N" $0 "A“ N

in the nelghbor-hood of '0:~.90‘ bemg racordeds By }.'40 Aeme t"xe ratlo ‘had de-b
creased to 0.85, at 2:24 a.h. to O 70, and at 3: 10 fl. 0 0.50, Fron 3:10 a.a_..:“ E
untll 5 .‘39 g.17, this Tatio varied 9ﬁcut_ ‘the value of »‘.5. Por the perlod of -40:
2.0 $0 4150 a.n., during vhich timé the aceident to aii-plane I\TC- 16086 Qcc&rred;;

the ratios shown by the chart were as follows:

4:41 Slelle - Oo48 .
. T 4143 den. - 0.54
4143 Q.1 - 0.54
T 4345 a.n. - = 055
4:46 Selle B 0055
2 ’ 4347 Della - ' 0.50 ’
» 4;50 a.E.' Rt 0052 .

It is 1mp0351b1° to co*\pute tue rﬂtxos for 444 a0n, é:_48 A.n., and 4:49 a.m.

due to the fact that bro-mdcasts were md those timés. The ratio did v

not shaw 'my dec:.ded mprovement u.ntll after Mr. Givens arrived at the range.
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: statlon 'md completed ‘the v?eri‘ous adJustr‘ents he maﬁe. ) - |
) The prohlen of conputir.g the sigm_l re. ‘blOS accumtely from the chd't |
is complioated somewhat by the change in aﬁphtude of the ‘crace which took .
‘"place durmg t‘w perzod under investlgn*:mn. When +he ch:'rt roll was ﬁ.rstz
mstalled et approxinately 67 00 p.m. o I\Foven'oer 3 1940 Mr. Hlll who
‘made thls in stallption, .ad;us*ed the trace s6 that it wes cuﬁ:ered on the _

avera y in the mlcldle voi’ the scale at o vaJ.ue s“mvvn on t‘qe chart as 2.5.

T}ns value of anplitude “held, w1th sllgl"t varlﬂtwns, un 11 approxmately

51 40 p.....,(at u.hich tine the’ '\mlltade decreased over a nerlnd of a few )

. ne:.ghborhood. of-l.~5. Startlng at 6:00 per. there app rs to Pave been a
"_ggraduul decrease An ?mmnude of the trace’ so thet bv 63 30 p.r\. the v'alue was
sllghtly greater than- 1.0 and after-a ser:.es of bro dc“sts stprtmg at. 6~38

;_'p.m., and l'w,stmg until- 6 55 p.m.«,: the ’1p13.tu,le h:-*d. an uverage vr-\lue o:t‘ ap-—

F'I,P:: oxmately 1.0. After the s;:eczal weather oroc.dcczst ot 10: 08 ,.rl.. the»

i tud ev,of the trape was. d.efinltely below 1.0 but'. returned to th.e va].ue 0f L .

-approxmately 1.0 at. 10:56p.m. anid at 11230 p.n. mcreasea in 'a;nphtudd to i

:f:: a.pproxmately 8q5 the m’lplltué.e at which’ the velue was ong}.n"lly set by
Hr. lel.‘ However, this amplitude dii not rennin ccuqt?_n t, and agam gradmallj"
-;t"?v,:;drOpPed off until at 1:00 BaTie ,‘ on Noverber 4, 19&0,.11: returned to a value Of
”‘{:.:.i'f_'aPProximately 1.5. At 2: OO 8.u. the ¢ Pht‘-‘de was aﬁnr oxinately 1.0 and
.v'{x.,:_‘dacreased. steadily. u.ntll at’ 2 30 2.00 1t was apnroxr"atel,{ 0.5, a.nd. afterv :

:‘f -}.»fso"a une@lamed vmr:.ai;lons wm.cn at tmes swung the tr?ce off the chart

i__a.t the top of the scale (a value of 5.0) the suplitude at’ 3 10 a.m. was ap-
prsximately 0.25 and rer'mned at th:.s value until the- aﬁpllfler was TeadJ.

00 a.m. by Mr. vaens. For the terc-mnute nemod hetween 43 40" a.n
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and dxd not return the circuit to normal unt 1 4385 -@;;m.'._, the trace fron '
4343 aefle t0 4150 a.n. had =n average ;:*plltude of approxmately O 5. Be‘_’@‘%ﬁ?
. of the sﬁa}}l}ampllitude of the %race d_ur;ng. ,thzs‘penod it is, of cqurse, dsz:.—-

cult to deternmine Dreclsely the "A" to M ratios th et exlstei. I:owevnr, _our

deter'*lno.tlon appears to be sufflclantlv accurute for "he pur-‘ose of thls stud.y.! o

ﬁﬁ attenpt wae made to determine the con&it:op of the Salt Lake renge—.. ..

for the reriod 1!390(1..&1’-03.(] precedluc, d.uring_,_ ang,‘ivx‘;geggately @1-:-10‘@;115 tne
accidant to NG 16086 on themommg_qf N_,ovgnberf_};;”_ 1940,byr:ak1ng us‘,ey of
the mfcr’*atmn given by the recorder charq. . Mr. Hdward W. MéKinley, Radio

: Engumer for the 01v11 Aeronaut:.cs Adrlmstratlon, Mr. Peter S-mdretto, o

Supenntendent of tm, Co*'-*unlvatlons Iaabcratory of Un:.ted and Mr. :ford. Studeb'ake‘ui
radio consultant feor the Civil Aeroz‘;eutlcs Board descmbad»at the hearlng the .
_1nvest1g tmns an test% ‘Whl""l wnre r'aé.e. B | e

It was declded tha*‘ sddltlona}. 1nforﬂetion concemmg the feoartv’d”" Al
| functlonmg of the Sal* Iu.;,ke ranga m:s.gm; be gruned if & sufflclent;y' aceu»r-até
_:sizmlg_tlon of uhe conﬂitlons Whl"‘h prod.uced. the trace sbovm on the recerdcr
chart for tce *)erz.od of t‘m acc:.dent coald be effected. In order to simu}.ate
“thls trace, lf was necossary not onl} to create a cor‘ﬁltion which wmﬂ.d result'“;:; L
in the sane N to "A" r“tlo beﬁng “ecor&ed out nlqo to *educ-., t‘“xo a,mph.tade , 
of the tro ce to thpt s‘m\m for the g rmfi 1“ aueetm.x. o :', . v

It anpepred thnt on the nlght of ﬂove; ber «.), 19 0 the g-un (volul:e) con—-‘v{;v__

trol of the amﬂllfler for the recordmé, meter nnd 'been set °t a noi.nt wh:l.ch

was cons:,d.ered qor 1Al b,,r the malntem,nce wectrlcians nd wm.ca had been - ’

an S14f: ‘er.v No ch;mge had

marked bv a pencxl merk on the p'mel of he‘l~
_’been m-ud.e 1n the set*!:a.nL of t"'is c'\rtrol during the perlod in questlon a.nd. 11:
_‘was dﬁcid.ed therefore, thct whatever tests wers que should 'be pede with

anph.fler gam control m t‘us narm-xl posﬁ;wn, whlch decd szon, of course.‘;




precmded‘ ‘& reduction of ‘the amilitudé“of the ‘trace by changing -the-arplis
ficatiOn fﬁctor of the amnllfler ov-means ‘of tHe gainw Eontrole “The mdsti

o‘ovious rsasons for the ch-me,e in a..*’jlitucle ‘witld bed  First, s vzam.atlon 1;1 :

. ot

the voltage ﬂp)lled 6" ths *ange sﬁatlun ‘and 46 the remoté” vanltorlng systmm,a

e.mi second. a decrease in the szgn'*.l ‘réceived by thé recordet from thé” non:.—-

-tor,receivera

In investigating the efflect of voltage warlabions on the recciderww = - -.

trace, 'i%'H;Efféﬁﬁd fﬁ?t“én'iﬁbiaaéb?iﬁ foltagé7fésulbed-in’af&ebﬁﬁésefiéx
the mﬂplltu'** of the recorder trsxca. ?y;bpe'rﬁtihg the range s%':itibh- and,
therefore, ;Ae'fénote'ﬁonitor gystea’an'pdwér §hpplied by th@~éuxiiiéfj#f
‘ "'power uni , it wWas possible to vary the voltage 'av'pn'lkied to the ‘ehtire";} :
syste” and, thus; with other fsctvrs belug equal, to Uroduce a trecé

' sim:lar in amplltude to that of the trrce under 1nvastvgatlon. In makﬂng

b ationv:m it was dlScovered ’c;b.r £ 11tu was extrer*ely sons

»tagevchanges.» For exann c, with on 1ndlcatod voltoge of 120
¥ aivtrace w1th an ﬂmﬁlltude of arvroxlmately 2.5 on’ thevéh rﬁ
in &'whereas when thls volt ge was increased to 125 VQEVS’;th
:ftrace waé,aecreased to 0.5. ' e e
J easé;in 51gnul delzvered by the receiver to thé recordlng
'amplifie¢ cculd npve resul Eu ei+hﬁ‘ from abiecre sse in the fxéld

d f\d by tne raﬂg@ aﬁ tﬂe réceiv e} locatlon; or a‘lo"ersdz




: ;éﬁ-'

_i-eceixfer which rssulied in a decreased vbit:ég'e':. beingﬂfs@ﬁlied ‘to the in~
:jpﬁt of the receiver., To deter:une vhat value of leakage mght have exlsted
a resi.st-mce was com:ected between the recelver santenna and tha ground and.
‘Val‘led. u.ntl}. a trace W1th an nn‘olltude equal to th?t which- "md been nade during
the period of 4340 a.ma to, 4..‘50 ells, Hove::zber’é 1940 appeared on the re-n
cofder at thc range sﬁation;_ All other condltio-ls, such 88 amolifier £gain
| and line voltage, were naintained at normal valueSs,. It was :'found. ‘that a =~
res:.st-rnce of approxinately 170 omns recluced the Pmlitude ‘of “the: trace o

to the required value.

In order to change tl:l_e ratio of the "NV to- "A’:”:Si'g.rial from a noraal .
velue of approximately 1.1‘ to a velue of ,appréx_ipately 0.5 as '§hown"for«
the verlod of 4:40 a.n, to 4:50 a.r, of November 4, 1940, *he northeast

tower of the range was detuned by con..ectmg a condenser fro"' the tower ’

to the counterp01se.- With 2 capant*r of . afproxmately 30 uicro-!icmfarnds

the deszred. ratio was ootamed. It was found thatxr both .g;hg.ggge,of_ o f}f} L

the decreased signal fron the ronitor receiver and the:-‘.»ii;crégxs’ed;volﬁagé}fv- L

. thﬂ arount bf- detuning re'éuirved on the northeast tower toobta:m tms '
i'afio was of the sar.?.e values e : :vf"‘f ':
On Noverber 12, 1940, Mr. McKinley, Mr. Sandref.ta, .,,ncz M. Studebsker L
: ad,}usted the range and the noni tor recelver !;0 sir'm.late tne trpce under
mvestl&atlon. f:.rst bv decreasmg tne signal - mput ab - the receiver and
_dettmmg the nort‘zeast tower then by 1ncreaoin& the adp}.wd voltage and:

detunmg the northeast tower. The courses‘;o-f ‘the range agx;texaz».o‘pserved_ vy

: '?A*‘ﬁiclromic’rdfé,fad‘ is & unit used for certain electrical measurements.
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’means of check flights made durmg the.tiﬁe the rmge was Operatmsr Lo

under thcse test:’ conditmm;. Nr. Her‘oe t I*.ucke radw consux.t'mt for

| _the Civz.l Aerﬂnantlcq BOard “and Mr. ﬁrederic S ev‘lens, Air Ca.rner Ia-
SpECtﬂI*Rale fqz' ‘the - Giv:.l Aeronautxcs Admm‘stratlon, woere thﬁ obse"vers,
and the mlane. & Douglas 3)v-3, Was :tlown o; Mr. R. LR .urang and Gaptam

S. *1‘. W'znr:.ck s 4 Unlted. ‘Both of t e ran:'e recelvers mstal}.e-i aboar&

' th.,e faz,rp]_,azxe warauséd.-;in, 6dﬁjunbtlon with ‘both of the wire type ”be‘ll-yﬂ-f

- antennas to receive -the r.;an‘giafsi”‘?"‘“'-v',s:.* The signals received, using any

- "c:;ombin}at ion of these receivers and antennas, were substantially idéntica
the naximm. difference 'obé‘ervedv"iietwéen any arréu‘z?'ement was believed “"!fb?'»

"be }.ess tnan ‘one degree at dlstances of over four niles frorl the mdlo

v-f_,range st.ati-om ' “3'30» there. appeared. to be no dlffe’re“ce in the al igmmen";

of the Salt I:ake raage under the tv:o cOn'htJ.ons of operation which were
S~ 'he,, Tange station for the tosts. o
nd.ﬁr both of the test conaitmns 1t was ‘neheved that, as closely
»‘b; éetem;ned_ from lmom 1and narks, he north course of-'tht
Sal Imlre,,range was displaced Dy apprexlr.wtely 12 de$rees to the east- 34

.‘!;he publlshed alignment.v Gbservetlcns were ﬂJ_so r"-ade t0 deter:‘:me if

pas :mke, ‘hhe Pult;ple.stmcture of i;he n0r+h eg in the v1c1n1t cf

aywa. v At this ﬁoint it w'zs foun t‘mt ong multmle 1av to the Past

ne m..lt ple 1ay to ahe west oi‘ the predo-ama.nt center pes:.tion of.
he no bthj,:leg. ‘The' mu}.tmle on t;he eest clde of the actual leg was ‘
'_gm.tude 50 t’mt the nzlot. o,n thzq tes lihht wnen flymg

ne Salt I.ake e ng:e, a*)')arenﬁly mstahng t.:.s multiple -
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: ’:-t‘ovr ‘the true range course, followed the mult’i‘plé" instead of the ‘center '

© of tho actusl on-course. The total ildth of the forth log; including -~
) " if‘;bhe' two multiples, was approximatelvy: 6 degrees. E’healrplane during the R
" test flight was also flown froz the vicinity of Layton to the scene 5f =

- the accident and’ the observers reported a normal mcrea,se in M s:gnals

as soon &s the aircraft deparsed from tl*e tw.hgbt *f tbe eastern "‘ulta.-'-’-**;*-* B
' .-ple.» This "N" constantly increascd in magnitude as -the scene of th‘e' acci~
dent was approached and a clear YIY gisznal was héhrd?"dire:cﬁly overthe R
_ point where the accident occurred. | | |

- The data fur,nishedf by the recordiaif chart wore -als'o used in - cén,jimc—-

tion with the impedance mepsureme*lﬁ‘: and the fower cﬁrr‘ent«réeasureﬂerits" SRR

(made by the nmeintenance *?lectri‘eiw oz the morning of ‘Hoverdber 4) g dno

an attempt -to de t.emine;*iby theoreticad vﬁﬁﬁéi&e;’i'ast-iﬁn theallglment of
- the Salt ~1.'-vské-fci?oy. radzo iii%éﬁge‘ for ‘the per isa rqhestlon “I4 orde:
i.red.uce the mformﬂmon glve’l by - t‘me record.er cha,ri; to useble foru-;
- ‘was necessary to determine, as nearly :as.ipossm e, the qﬂtuﬂl fleld

3 strengths which existed at 'the renote re‘ceive’r",'*s ince it 59" the 'f-ie]ﬁri S

A strengths which determine. the comp?ratlve inteneity of the aural sz@lals e

heami by a.”la.stener.‘ To nake this- d@turrmatzon ohB a:mlifler galn control

Aj‘WB.S placed in the normal: posnion, -as m:hwtei by the n‘\.rlf wh}.ch had 'been
:placed ‘-lon"i‘the"-ufr?cmt“ panel of the line ampl 14‘1er by the z:xamten&uce electricmns,

end deflectlons of ‘the pe.; of th\, r»cor ier we*e ’zoted for v-:.rvmg inputs of

R radlo frequenc,; volt?ge nt tne ant'\zma temmals of tne rer*ote monztor

rece:.ver. Input—outnut calibratmns were zalso made for




vaa,rJ.ous settmgs of the amhfler galn control for the numose of deter—-
’mming th.e response charactenstlcs of the a..lallfz.er"a.nd the receiver |
system.»- | -
An examinatlon -of the ‘result.,ng ca.sl‘bratmn curve ‘for normal ga.in
(Exhlbxt 125). imhcatas that a tb.resho}.d ’vqlue of approtmately 2.000

mcrqul}tg’!‘_ _e,x;.vsts_ b‘elow, which np deflect’lon is ind.zca.ted by the recqr;l-s.;__;

king met;er.v_‘, For.a siio?t ‘dist’"’ aﬁo#é thﬁs threshold value, fhe 'mc)ve;‘»:‘ : ,
‘ment of the record.mg hand mth respect to the moressed signal’ approa.ches-
a variation m pmportzon to the square of the voltage, but after the ..
»mpr.a_ss;ed. voltage rises above vthxs pOlnu, the movement of the pen,assumeg‘.._j A

»‘ neérly a»b»lineax."' relaticnship to vthe goltag,e. In converfinr the MmN t:o~".é;!-'.‘

'ratios of the reeorder chart to fleld strength ‘Tatios hy means of this cal:.--

gbl'a*"lon Gﬂms the fwld str g stms amaear to be nearer to uin.ty than

'f_;,é.ue prm;..mly to tne m.,n tu*esholﬁ valuo

: '_ &etemine' from the calzbratmn CUrves

Some d.oubt of course, exists as. to the accuracy of the field Strength;"..%_

»values ,as shown ‘ny the cellbration CUrve. The fact that the AT éL fv"N“

j_'s:.gnals from t;he radic range Aare- the prod.mt of varying percentages of :

,mod.ulat:.on, yrhereas the values of the calibratlon curve are Droduced by a- -_5 .

of cozzstant mo&ulatmn-—-si}ﬁ——but of vaxymg voltage, would. in 1t—-
v ‘urse, preé.uce some macauracies. : 0+her fac..ors, lmown to ‘.i:e*n.

ssible_to evaluate, would also mpmr the d.eghree of accuraﬁy

al ’bratzl_on. Eowevar, 11: is belz.eved that here: as in so nuch"

‘is a unit uwsed for certain electrical measurementss.



) 8

other statistical evidence inbrodicsd, an orler of HiZiitude is indicateds’
The waintenance slecttisian , on 6he motiing of Wovember 4, had made
: impe'&éhcé measurements of the lines and of the towers and had also re~
" corded the radio frequency currents in the 'nérth‘eas%‘ éﬁd'soﬁthwes'i‘:'vtowe‘rsi; -
although these tower readings were not made with any hi‘gil-degreé_ of ace
curacy From the impedsnce measurémehts, it was determined that all -
towers, éxcept the northeast tower, were generé.lljr"'ih*a"noi‘inal‘ c'énditién;
The northeast toiver; however, was definitely defective. The valuss of ,
Jradio -'fi-éque'ncy’cur'rents “ine thé nor'thépst-éoﬁth";vésft :ziéi'ir' 61‘ towe rs’jv»:ébji;.;
firmed these impedance measurements and also are an indicetion of the
‘fields which would be creeited‘by'radiat‘ion from these towers. There
would be, of course, a reflectsd condition which would upset the ‘ad.,juvst-b o

" ments of all the elements of the radiating system and which would result -

' tumtely “Very little informat ion concerning such 2 ‘condit mn vies "'é#a’i;;":v S
a'ble S'iii‘c':e*iié*ﬁle’asufe;t{éyté wére' made of the currents in the northwest s
and “southeast toﬁe‘rs‘.‘ On the othor hand, Bad such moskurements been ¢ <
ma&e‘;'-thé‘i‘é'fwould still be certain essentisl informé.ti"on le;ckin"g“ concem... .
ing- thé"pb’ésé 'shifts ‘which occurred, and’ without a Imowledge of these' e
phase shifts, it would be 'im’pos’s’ible'»toz deﬁermine the f ield pat‘féfn’s; .
 Mr. Sandretto, in’'his testimony, présé‘n‘sed' certain 'Glﬂlisité which
ho had prepared and in which he attempted to moke use of tho factors

~discusse

d"above. One of these exhibits (Bxhibit No. 126) consists of -
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four'polarxdia.grams cons ructe_ ,up o v'araous gssumad values in S0 far ‘

o 3 N s

r ctzrrents and p"zase ifts are concerned. hese pnlar diagrams o '

show that from a tneoretical cons:.deratw“l and ma.rc:.né wse of *he avazlo—

able statistlcal d.ata, a course s‘uf“ of a..mest any value up to 5° deg,»

rees cculd. have existed and produced the same tra.ce on. the record.er chart

In thxs connection, of z,ourse, 11; should ‘oe noted. that no ...imts were placed.

on any of the unknown fa

.

' In re.newmg all t e. avas.}.able sbatz,sta.cal 1rtfo~'mation concernmg

-

. the condz.tion of the rmge course on }i’ovember 4 Mr. MC.KI”IleJ, Mr. Sand.rettos

i

and Mr. Studebaker were in 9greement that i.t wasg :L*"posm.’ole for *lu.s .

information to arrive c..t any d,e:t‘imte cenc.luaion as to the -mou.nt of

- dlSplacement of the cou“ses. Also, thev agreea. nat no g*'ert re}. :mce

vcould e placed upon the res ult.s of ues ts mede on oven*ber 12, t‘n.s con-

.A.| :-

v,clusmn be;ng prmurx :y' based on »be fact r,l"m 11‘. was ne'-essa,ry to 1gn :

m:mber”of varmaln,s in. mmng these tﬁs ts. - .Lt was further agreed

¢ re a num“er of »3:11) ions of fuc tors and. cord.:.tzons wh1c}1

ave nroduced a.

‘l.b‘might have_ ems ted each cOE‘bd‘.ﬁth'l of w‘nch could

: »anced a8 reccrder trace s&mz..ar to thnt whn.ch wns prt‘duced on the worning?" R

.> vf“»November :4. The:,r all agreeﬂ. ncweve‘, that frc’"\ the mfomat ion

f:ﬁu‘n ashi bg the “ecorder cha‘ ;‘,.t. was pcss:.ble to cOnclwie defmite}.y

nor h leg of the Salt; La.ae range had devzated to the nast fm
1gnment durmg tim ea.r}.y mmmg o:f' Novembe«r 4. _ Mr McK:.nl ¥
pimon vhat the dev;ation mign* ‘have been as r.mch as »12

‘b‘s ﬁr.‘Sandresto thought thnt the deaatmn was approx

graes bto the east, while Mr. Studabaker suated that the 1

and 20 d.egrees to the ea,st.'



pended upon, the range ha" deviated very lottle from: nomal operat:ton at those

-
Analysis of Evilence :)n the Snlt Lake Range g

Fror the evidence based upon the frace on the recorder chart
and the data collected by Mr. Givens at the timo he: inspected the
range early 61_1 the morning of November 4, 1940, it is impossible 'for-
us to comev to a definite conclusion as to the precise locatibn of the north .
ieg of that range 2t the time Captain Fey was using it in his let-—rlownprO-
‘cedurc. Eowever, it is clear thet between 4:40 a.n. and 4:50 'a.vm,_-,b ther::.nge
was not functioning normally md that the north log of the range had deviated
© to the east from its published course. | ) |

Nor are we able to arrive at any definite conclusion as to the 1oéation
of the north leg from the reports of the pilois who flow the range. ezu'ly on
the noring of Novenber 4. Coptoins Nelson, Gerbutt and Dace thought that
the range was oPerntmg rornally =t the tices th.ev were. usmg it and th].s -

) -jtestzmenv coinc:.des w:.th the recorder trace .1cr if the trace 15 v--to“be---_

'_tmgs. . The test :u:zon:,r of C . .,~1n Gomg, who flow the ronge fron 1-26 a.a. until
_é";o_s a.m., vvaries to some extent with the ev;dencg provided pyv’che,v:;f:ecortlgf,;j.‘f
_t;ﬁaée.' He tdok loop ﬁearings ror time to time w_h“ile he wos using the r-mge )
| and. b_eiieved‘ that:it ﬁas fu.z;qtioning norzally. 'T,hev“N" to !'A“ ;.'étvio»v show&
- voﬁ vlth‘e recorder tr::-_.c.é during thg period 1:26 a.ume until ‘2:(3 fplle dropped |
 fron about wnity at 1326 a.m. to 0.77 ab the ‘tize Captain- Going ;amied‘..\?‘_
. Hovéver-,‘undef all tvhe‘; circuns,tan_ces, it -ap- TS tmt +he apua.rent confllct

. V""between Capta..‘. G,Qing‘ s experience with the rs;zge and, ‘the evidence as 1o the

o cgn_d;,tazon of the.. range provided by the recorder trace may be resolved.
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' .Capt;‘aiﬁfﬁdmg Was .continually on instrunients. ‘during the time he m E

observmg the als.gnment of. the morth leg-and the only neans he erployed

to detemme the -a.lignnent was .the ‘use of his direction finder. In- _hl.;ﬁ_s.;‘
~testi{m®ny he stated that ‘the Yearings taken might have been inaccurate by

5:degrees; pluéf or mirus, and ‘describied in some detailthe method uvsed in

operﬂting h:.s ‘dircetion fimler.' It appears fron that testinony: that tbe
“hearing taken by h:m when he fitst intersected *he ‘north leg a,t 1: 81 '1.13.

.~prqbably was accurate ».within the tolerance méntioned by:him beceuse: thz‘zt.g_‘ e

bearing was ﬁaken with great care. It.is probable that the disglac"eme&f? F S

tne ﬁorﬁh 1eg at that time ‘was 16s8 then 5 degrees, ‘which ‘was the" tolerance’is

allowed. for the loop bearings.

T Eﬁwever. the tm{inb Of bearmgs theresfter #ppears to have been sec—

ond.ary to other act.w:n.ties mcid.ent “to the approach a.nd landmg a:ad. if '

is unl kaely that th.ey resultécl in the sane . degree of accuracy as’ dld

amg a}.ly' tcken. Under these oucunqtaz\ces, Gawtqin Going 01'
firs officér m:.ght we}.l have failed 50 detect--a msalllgzme;;tv of the-iz_ié,!,’ﬂ\l"

the or&er of 6 to 10 degrees.

1% s,_difi‘ icu}.t to &eternme frcm Gamam C’:rlst;enson‘s testm@ny ami

“corder trace.

He 'bagan usmg the Balt Lake range a,t 4-_:_

»-i29 a,r:z. aprarently dxd no’% aetect any abnomalztv mf‘the

fhe range su“ficient to m&lcate to hm tuat the mnge shogld 2O

"dovm “rooedm'e.‘ ';Yln;s, ‘,t 5 20 on h1s retum to th
second s}mttle on the west leg, he requeeted an Airway T

tandaz.-d ins trunent approach and havmg
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- that clearance, apparentl'j began such a lei-down-through procedure at 5:29.
It was only when he'aﬁéémpted, as =z part of this procedure, to descend on
the south leg to 11,000 feet that he definitely conc;luded that the range —
was ﬁmct'ioning abnornally since he was unable;to intersect the south }.eg
after having proceeded as far west as Binghan ée;nyon. |

Invhibs 'testimony, however, he indicated that he becaﬂe,sdn;ewif;at sus—
picioﬁs'of ti > range privor to this time when, at appr.oxima‘ﬁe}.y 5:08, while
proceeain'gv wes tbouhd on >his second s uttlé, hié_ course appéared 'j:o be sub;-
stantié.lly ccath of the normal alignmenf of the west leg.  Fron ﬁis raﬂioﬁ
reports i sppears vthat his course mst have been’approximatély 25 »degx;eeé
" gouth of the normal alignnent of the west leg since he report"ed over Garé ‘
fi,eld snd from his testimony it appears that at that ‘tine he was folmwmg

an "A tw111ght", which s1gna1 would ord*qc.r,.ly be received north of the :
_on course slgnal of the west leg. | v |

On Cantaln Christenson's first shuttle on the west leg, ‘he stated ‘that ': :
about 2 minutes afier having passed over the range station wesi;-bound ‘he -
 established his position by reference to the ground an ‘1t was his: mpres—’
sion at thet time that the west leg was on its proper allgm’ent. I-f ‘the
west leg were properly alz.gned. at thet tine (aﬁout 4:48) and at 5: 08 were
.at:. _].east 25 degrees south of its ‘fsublls“ud vearing, these observ - ions
‘Wpuld;'indeed e mconslstent with the con dlulQu of t}-e range as indicated
by th== recordk T trace for there is no substantial dlfferencc hetween the
_an*)l:.tude ratios durmg; th}.s eutlre per 1od. ‘However»,' it is d1»f;f-1vcu§.vt to
determme con clus:.vely fro:« the record wnether or not Captéin Chfisfenéon, .

ln nakmg, his f:.rst shut*le, nade careful obsnrwtlons of hls p051t10n




‘ -7 -
bv,‘vv:since hs testxflea that-he.had not "paid much attention! to the al1gnnent of
' the 'h.g unt il during: the secord shuttle when his suspicions were. arouseﬁ aha
o 5.08. Moreover, it is difficult to determine whether, during his flrst
_F>Shlz‘tlfil§._;he,' was at .all times follcwing“fhe' actual or course signal -or: 'an'“-ﬁ :
b‘twilight". Under these circumstances and in view of the extreme m.lmel:thml
- "of./sﬁch a Tapid change in course alignuent having taken place in a %pé"_i‘iot’iﬁ of
lesgs . than 20 ninutes without being reflected in the recorder. '[:rarce we ‘coti~
. clud.e that the west lsg was displaced substantially to the south at al]. tlﬂei
Capt;ain_, Ghrlsten_soq wag .uamg-it. |

o '-“icﬁptainlchris, tensé‘zi’-s o?):semtiozia of the cperations of the rangema,&e -

- éftér 5*29 are ébnsistent with t'he evidence provided by the recorder ti:"aée.
Captam Morton, who observed the condition cf the Salt Lake ranse frsm

'5 17_&. % wnbil. 6:28 a,m, on the moTning of November 4, flew ;rectly a,cmss

- ‘he: nor‘heast or "N" qua&rant of the range and, accord:ng to hzs testmoﬂy,_

céi”eg.nothmg but "A" szgrlals. From this evxdence, it mnght be coaclnﬂ.ed

; _‘the time Gapta;n Morteon made his cbservations the north leg of t-he ‘

| f:range ha: 'yco"xplete}.y dlsa‘opeare&, w! ich condition would not be: entirely ine
cons:.stent W:Lth tl*e recar er trace, However, we cannot mmehately procaed _
" "t’:t° th"s eonclv.s:.on solely on the basis of Captain Morton's testwon;r because,

i dlcated -he Was aperatlng a scheduled f}.li*’ht and thus was’ busy wzth :

. as ~h,e .

-dutievs, and 1t is. possﬂ)le that he mght have’ falled to dei;ect areas

;Or' on caurse s:ngn'al-s*enst@d : On the other hand Wé a,re Jﬂsﬁlfl&&
’ é"ng from Captaa.n Morton's test1 ony that the range wa.s. at the tzﬂe

'bservat ions, substazxt ia.ly msallgned

Baird’s testmony comc1des very clo sely w1th the probabla i}ﬁ-

-_ed- ‘by .the‘ ,recorder, trace, Whlle flylm: the we st lee_; 01 ﬂle‘
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Fcrt_B‘ridger‘ range and. the normal position of the east leg of the Sa].tLake
. range. Captain Baird received "A" sigials. This is a ,coﬁd;j.tion whichwoula
be expac,ted in view of the facf.that the recorder trace womd indicate a .
- movement of the east leg of the S'a.lt Lake range to the north and oi‘ the west

leg to the south.

The data reported by Captain Petty, Captain Kelly, and Cai?:?ﬁiﬁ-ﬁbl;@bé L

does not appear to be inconsistent with the recorder trace. However, ,,ne’»it‘hé,rf

their observations nor the recorder trace for this period is greatly»relied 8

upon in attempting to arrive at a solution of th:.s problem becnuse, prior to' o

the time they nade their observrtinns, Mr. G:Lvens had nade some ad.gustaepts 1;0 :l:;:"”:

the equipment at the range station ard thus may have changed the conditions o

which had existed during the penod of malfunctlon ing in which we are P&rtlcu-“.;,;
larly 1nterestcd.
Nb.e-z ‘taken in connectzon with the ev:.dence obtalned from the recgrae

‘trat_;e,k the reports of the pilots, nartlcul rl,f Gantams Christenson.c.nd

__,,Hori_:oa, give some in a.:.catlon as. to the Nnroo: ,olﬂ condlt:.on of the OL ci .
'_s:ignals ‘gf the Salt La!se range when Captain F,ey. was usmg that '1eg- 1..- nisa; 1et«-—
Lown: ﬁrqce@grbe.v There appears to be little difference betwcen the recorder o

" .t?'f"-‘?e, wken vCe:ptam_s _Cnrlsteﬁson anéd Iorton found the range al1g:nment a’b*;.ormal
a.nd taat for the pe,r»iodapf 4:40 a.@. o 4 Svia.m}. }‘Ihen 11;,:_1_3: coﬂ.nsz;aered.»»_i;l‘;at ,
Captain Mqrﬁo‘n found "A" signals all through the northeast M G\Jadl'aht é.nd

,,Gapté.in »Christenso found tue south leg to be *s.t 1east 25 degrees west of 1ts

_‘pubil ,;ed. bearing, 3.1; 1eao.s to t e conclusxon thau :m all probabzlz.tg tl‘e
: ncrth eg of thc, re.ng° was, at, the tme of the ecc:.dent ilsplaced o t;,e

‘eastwa_rd by an amaunt \-.hlch tai’en 1nto comtmctzou vith the mountaino'as ter—

'g:-raln 1wzxed1<-atel< to the eusv of t‘le normal .Leg, was sufziczent to destmy i s

luﬁlllty,-f‘.or purposes of .instrusnent app,r.oach.
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Ehat the Salt Lalte ra:ag,e was unst'a.hle and that the a,lig'zment was sensi—

: tive to chn.ngu.@ m hamiéltv wns elearly’ e‘(rld.mac ed by teetmon;y subr.itted ccm—-_
- cernmg the Algtory cf‘ tl:o perform. ‘ce Df ‘the rangs smc‘, modernlzatmn. "V_Itv
scems ~clea:." that t 1 Fresance of wet snow on-the merning of Novembcr 4 1940.

contributed. su sta.ntlallj to the condition of the range durlng thﬁt time.

Thls con ‘_ucmn 1s s.zpnor*ed by the fact. that on January 5 1940 a,nd ?ebru-—

"vary 1.,, 1940, aucut t sane ‘weather conditions cxisted and, whl}.e thcre 1s

";no direct evmence as ,to t};e al.gnmout of . the noxth 1ag at those ti,..es, the

. _"‘v”south leg was at least 80 degrees west of its published bearmg, a.nd 1t woulﬁ :
N - blogical y fol ow t‘h:‘t the’ north Jeg had swaag auasthtlally to tha eabt. 0:1
"tl"xe‘ “ot—_her h;md 11; okneurs from ‘the testimony given by, Mr._ Givens concemlng

' f»:':»--h‘i's;“ spe'cial" stud,y 11'1“5, ApTil af 1940, thet high “umidltv resulted m a:1 3—1'1—

S crease of t‘ne nrpdomn'mce of. “\" over nAn ra,t;,er than m a ravwsal 'o" .

s "1e' ¢a sw -on 'the ..nernmg _of Novembor 4. C This, roine

_'reaqm "‘or thzs affoc of atmospheric co;ﬁditiéhsfﬁﬁont

.tI-Le"'rar'gevzs at readhy recog‘liz

te“cmﬂ‘lcﬁl problems arl'smg; -l"‘«'t‘le e*)e“atloz'. and m‘u tovxance of .

_'raage, offc:r a,ly 1.Lfomntm=1 on t:ns mttﬁr. ‘Bven thcug"x the susceptlhi 1t}'

ctionlng ‘:ad bwn 'bakpn vzccoz‘éz ng- tu ir. H. W. McKl.J.e*

ﬂ*}ea—!‘ t "t thr e,meral aes:.gn or installa.tlon of the:
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equxpment at the Salt La}re City range was resnonsl‘ole for the malmnctionmg
of this range., This sagme eaultmen* with the same generai lavéut is usad at
| other stations with results as satisfactory as the nresent state of th?;a?t
.'oermits.v Thus, thefe is ﬁo ian’parent reason why aquinment othar than that
actually installed shouvld ha,ve been used at the Salt Lake statlovz. ‘
Hovavm , there may be some unusual defect in a 'partlcular niece of emﬁm
- ment, Malﬁmctlonmg of the Salt Laske range anrenrs to have resulteﬁ in most“'-;
cases in a dlstor’sed field pattern, and since this dlstOI‘th"‘ has 'bessn accom«-f; :

penied by chpnges in humidity or snowfalls, it could loa:ically.be c}onclud;edfi_' :

that thess atmosphasric conditions affect the radiating system, In _vie’w of
the fact that thege atmospherie conditiors aﬁ'oarentlv do not affect all

elements irn the I‘;‘ad).atzng svstem ea_ua.t.ly, and since all these elementﬂs' are

equally exposed, it womd spmear th:at some necuhnr iefect does °x1st 1n naé; ‘
- ticular Ale'nents whlch 'nake th@‘a unust.ally suscent 1b}.e to changes in 9tmos~
| pherlc copdltlons

o It is beli *ved that 1nten51vn reaearch into snch mattnrs as the (:ompo—'v'

nents of tre range equipment, tbe tevrarz ef fects, ana the at’nosphemc cond:t-’j

’ tlons ex1st1ng in the Salt Lake Valley shodd prod_u:e evidence suf‘flcle f, to
_prowde a solution to this problem,
We have reached our conclusion concarning the displacement of the north

'vleg of the range on the basig of the dverwhelming weight of the evidence,

";.-_'v‘rvl'(:)t:withéten&»i ng the fact fhaf the reports ;snd tes’c:a.'aony of the oﬁerators re_.
""“vsvlv)ozzvs;iblev for mcﬁitor:in\';g‘?: ti;e Salt Lax:e range indlcate no msallgnmevzts of the;.
‘i}fi-ange wntil 5:37 a.m. when, after having been told by Alr‘«JS Traffic G"n“""l "
:"_,gﬁthat the range had been renortﬁa as malfunctmnmg, the Salt. Lax:a oncrator

i’;“f.found that he was recevnng an "A" insteed of an "N pn t‘ae rx,mote menitor
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~ receiver, '“I*e operator at Plymouth dxd nét discover any abnormslity of the

' g".;:,rangekmatll 6346 a.m, aft’«»r he -had been . requesterl by the Salt Tiake onergtor -
,.i.;‘tcz nomtor the range. ‘“he onera.tor at ""mtlc found no malfunctmnmgpﬁrthe:
irang‘e_ u_ntll,. 7103 a.m.. 2nd ¥endover never did report the range as abnofmél.; '
’ There nay. bn soge, Justs fICatlon for the. operator at- Tintic failing-to dis~ )

e cover the mlS;illgTU"(crt of tbe south .leg during the early: portion of. the permd

of malfu.nct;onmg since Tl lgic is.well mthm the "N" quadrant, It is d1ff1—-

‘;_cult however, to un(‘erstand_why he f£ound tne range normal' at 6:03 a.rf. a.ncl

v:‘abnoma}. a‘h 7 03 a.u and t erea:."ter when, 1?7 reliafice is to be nlaced oh the

‘ ;?f:recorder tracc the range was then probably operating more nesrly: qormally

S __'than at thu tme of tm, fomer repord, - Of course, the recorder trace recorrls
signals recewe" north of the rarge stetion vhile Tintic 15 located souti'l of

»_":the range sta,tmn hx,.., frcm tka na’cure of the radiating system it would Pp'OeSI'

reasonable to co*acluﬂe that a substanulﬁl ghift to the- east of the

;’A11151cn is subported by Gaptazp Christe nson's report v‘o*‘ his 't’)bser'va'-?

” 5 33 ¥ n., freﬂ' whlc it appears that the south leg had sh:.*tedito ‘

more than 22 degrees Tmt:l.u is 12 degrees wést of the: m.bhshed
rse of the sout"x leg. - | :

The fallure of the operator at Werdover to detect the abnormal operatmni

ndover 1n an "A“ uad*ant IR :
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The failure of t--e :lyrmnth operator and the Salt Lak° 0perator whu m ni

" tored the north leg to detect the devi atlon of tnb leg from 1ts nomal bearzng

is much harder to understm'i Both vhe Plymouth sta 10:1 and the remote e~ :' -

ceiver which is ope raued by the Salt Lalre apurator are 1oc tﬁd in the "‘ﬂ’" :

’ auadrant of the north lea cnd both of these 1'6061\791‘5 are so s1tuc~ted that
any appreuable dev1at;on of tae leg to the east sboula be 1mmer11ately dete'
‘téd. Inuee-.., Mr, '"nomas Bou*‘ne, Chief of the Alrways dﬂgmeermz Drnsmn
ﬁiid=r the then "‘ﬂlnlstrauor in the Cwll Aeroﬂ.auulcs Aut;horzty adv1sed Unlteé'
in February of 1939 that the pm,uth station would be avle to detect a de via

" htlon of the nerth leg of l-l/.a dagrees to the east. ’“here apnears to be no
" yoom for doubt that th le:x.ﬁz‘«:h opsra.tar, at least as eurly as 3: 10 a.m.i.‘
. E:"::s',holliLd‘have obs rved the rﬂisallgn:nent 01’ the rorth lcn, ,for at that :“tw.e 57

record.ed ra.tle Was aﬂproxm.ately the same as it was durl 3 the ﬁerwd be

4,40 . .' a...\l 4 uO 2.m. at whlch tlr'e, acco*‘az to the tesummy cf th T

T Agzxperts, the north leg haq smmg at leg,st ’7 deg:'ees to the east Even at

‘":,f.z’:46 a.n. the in@ic'ated' ratio was .69 whick was a*}prax:ma elv the same value
as ‘shown b the recorder trace at 7:46 a.m. However, at. 2 46 a.m., Plymout‘_

"--.A‘rerz_orte normal Oﬁaratir%n for the Salt Lake ante w1t‘ﬁ a fa:.nt "N’f beimr re—-l;

. CblVGd, ln.“rx:'js a,t ’7 46 he repovt f.}ngrral eratlop Wlth a moderate Lﬂ

o vbel.;g rvceﬂve\.. -

,' As to the Salt Lake stamon, it sh.n.ld be ;.cted that the Salt Lake L

:..,era.,or ﬂonlt'\rs the nbrth 1cg tnrou::h tlr'e sa“xe recelver whlch is used wlt

.-the ¢utenatic reccr\.er azz thw the nnerator actuall,} 1lstens to the Saﬂe

‘s‘mrals anu, tl*e the same s:.gna.u ratlos wh 1ch uct:uate the recorder

ch makes t..\, trace At 41 24 a.'*z. ’ ,]ust bef:u‘e tbe accment; the 0“
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ha:(l thut whlch exlsted for I‘er;ods after 5:37 a.n.

o °“er3't°r "3001‘33‘1 a'llg t nan bezn.; received, wkich

malfunctlomng of tbe range

. . prob bly 'aad hffmult by the prgsence of ‘static,
oreru’cors testlfled t wt yl‘e statl\.. level was eomﬂ.

"altn«ug ah most .of t 16 ')f»erators ms.»sted that it was

T"le aural mc’utorlng observatlc-ns at Sa';l't’ Lalke

"entered 171 his lo "Nonltorc,a north Ieg Selt Lzke range, faint 'Nt aurall:y.
emal" ' At thls tlme tne rocorder trace shows a ratio of 0. 5 ‘a ratio lowel‘
Juring which anothext

v would indicate ‘definite

City and Plyziautﬁ.“iréf_e "

" One of - the Sa.lt .ua.;e Glty

to the sn.c;nal 1evel and

possitle ’accurate-l_y ‘t,_p

“'1 ays heard‘and erected to hear. I‘estzron,,r would also 1nd10ate

tbe recezver o "ha.t when Lo

een' thc—‘«,bursts' O‘f'nﬁl‘sa.v Tbere 1s ul':'o the fqatte* of ear .‘atl :
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~ the broadcast vatch during a period when sté.txc was: partmularly heavy. : All
"~ of the operators wvho testified 1nslsted that since a major part of then- ex—- |
perience had involved llstenmg to signals, they could monitor more accurate-—
ly by ear than by the observatzon of a visual meter but it is balleved that

‘while operating experience enables the operator to determine when a sxgnal

‘exists and to form mentally the siznals into the groups wh;.ch signify Ietterg"”’:,b"‘;
and words, it does not necessarily enzble them to make a fine dete,rmlnation“‘:
_of the relative intensities of two signals under severe .--statijé conditions,
Considerable thought has been given to the possibility that both the
-recorder trace and the aural nonitoring re?brts of the Salt I.aké opérato‘r’s

- could have been correct. One dlfficﬂlty in arriving at this conolusmn is

gthat wh11e the record.er trace shows the. sane signal predominatmg throughou
the.- mornwg of Novem‘oer 4, tle monitor reports show one. s1gnal predemmatf
v»:-},prlor to 5:37 a.m, and the other mgnal predomnatmg after 5 :57 a,m. T}ns
»»_can be_ ‘explamed:only ’by making one of.;three,assumptions. _ First that the

~autonatic recorder equlpment cperated dszerently du.rm the two permds of

~time; second, that the aural monitoring eqmpment operated dszerently durmg
‘ the two periods of tme, or third, that the ear responses of the hsteners ‘

. were different for the two periods of tlme.

As to the equzpment testinony imhcates that both the automatic recorder
and the aural mon:torlng equipnent operated the same during the two perlods of"
. tlne., As to the ear response, no exact mformation is. availaale ’but the '

'OPEratol‘s Whe made these monitoring observatlons test;fied and, 80 far as.

. :00111 e» Judged thelr hea.nng was nomal Such bemg the case, 1t would be

_»unreasonable to assume that of two operators lzstenlns, to the. sane s:Lgnal ':o




- "'86' .

ould actually hea,r a. hc,ht "N" and the other a moderate "A" Theref” "e,_ it

B nay be concluded that the aural momtorlng renorts at the Salt Lake sta.tmn .

.,were not at all tmea accurate bservatlons of the s1gna3.s actually receiveth

‘l’he above discussion applies eqaally to Plymouth and to 11nt1c. The

pevrators at these s“’-’

tio'xs, unl:tke Salt Lalre, were not llstemng to the sa!e

oltages wlucb nroduCed 1 recorder trace, and thus from the recorder t. race

’falone we might be unab}.

'ith ceruainty what 51pnals shou}.d have been

g 4.,.z,'.,‘.__'ei‘:1~ecelved by them.

Fowever, the racorder trace mdmates the nredominance S

-,of one simal dnrmg the entire rtorning iuhils the 0061‘&‘501'3 at Plymauth aﬂd

‘Tlnta.c renorted recewmg one pream:.inatmg s:gz:al at one r\erlod in the nom—

.vng and another predommating signal ax a later perioa,

The only way in wh:ch

erns did produce the same trace. A}.so, the conditmns wlnch producad the

.....

he‘oper":tors at Plymouhh and. Tlnt ic did not at

v 1@1&15 actually bemg rece;wed



o ‘operator for the nornme, of IIoverber 4,

f4._'"_"""-1:11";* most. thoroughly nr\mtoreu. r&.ge 1n the cnuntry. It is momtorecl from -

In the case of Plymouth, am additional difficulty is presented when an

attempt is made to resolve the c‘o'nf,li‘ct. betwéen the a,ural b"x.nonitdrizig' andthe =

- recorder trace by the confusmg nature of the ev:.d.enee concermng the actlvi- 5:

ties of the nonitoring operator at this gtation, There is no accurate rec,f{;d

of his activitiss dﬁringi;the period in.mlediat:e;y follow:.ng thg.acczdenb and
a the records which do exist, even when_‘vcdr:ecte'd.. ii;“acc?é’rééﬁce’wiﬁli:‘t:ﬁé teétj;
‘mony..given by this operator, still leave discrepancieé. » Thus, there 15 no
Tecord whatever of monitorizg havmz been acconplisbed at 5 46, Also, it
e appears that the routme weather report was not transnitted on the te].etype
- from Plvmouth at 4:35 a.n., ‘:mt that a weatner observation vas made at

' 4:45 a,n, The Plynouth statien,' accord.ing to its Range Monitor Réport mo'niééf”f

""tored Locomotive Sprmegs from 4: 40 to 4143 an" monitored the Salt Lake stat»

:from 4146 to 4 49 thus nakmg it necessary for the wee,ther report shown 3

4345 to have teen ma.de and rucorded in three mzmtes or less.

tlon of the actlv:.t.les mvolved in namng a weather report., 1t would appe,
'":'co be doubtful whe.ther a complete and accurat’e weather report can ’oe maﬁe-
”hihvre:eﬁminntes. Thié taken in c'»njunctian with the fa:.lure of the operatvo_
o ‘make the regular weather report at 4135 a.m. and the"omissmn of all the

entries havmg to do with tbe o“erator ) wtlvxties for the perlod of 5. to'ﬁ

6:00 La.n,, casts doubt upon the acouracy of all stat:.on rec0rds may de by thlsf :

Th° testmony at the hear1 ng mdlc'stes tLat tnc Salt Lake radio range

;:"'f1ve receivers and tbus presunauly, is checxeﬁ four timas in every hour d. :
ing the 24 'by ‘the outlflng statmns an& the :ca:aote recelver and contxnnous

v‘uy the local receiver. “The s')ecial remote monitor on ths north }.eg: s
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onl? one of its. kind in. the country and it is specially’ designed to detect
N Sll ht movements of the north or low approsch leg of -the: Selt Lake range.
This_e}aborgt,e nonitoring systen was installed ‘begause of the known irnsta—
bility of the Salt Laks radio vange. However, notwithstanding these ‘extrenme
efforts, 1t seems from the experience of November 4 that the effectiveness
of the monit_oring systen provided still teaves ruch to be desired..

Fron the testmon;;' it appears . that while the nonitor’ onerators ‘heve been
'qualzfleu as ra..io operstors, they: are not aldedquately trained with special
referegce to the work of meaitoring a- redis range, The resscnsidility f that
‘ work is great. and. carries with it the correspondiné-héed-foi* careful fréining.
: 'I.*h.is is particularly true .in the gase:of e range whick, like that at Selt
Irake Ci?,y., 15 unstatle and wherg deviations in‘esurss ’~alig;ments'ﬁéy leéa
_ ‘2;;0“ into high ,_tlﬁ_i,‘l'a;i_z.l... cHowsver, moinsiructisps were gived to the
»_’ Obéerators respé;\s‘iblﬁ for monitorirg the Salt  Lake range explainirg to them

f the Pecul:. ritics of that rarge and the effact o f particular a tmo"sjahéiﬁid con-
- "‘i?lf?ns "@?’n.‘it 3.?“@?“‘3@%.; noT yere-they given instructions as o any

",sp‘ec?lal nenitoring procedure to be followed whenever weather conditions at
. Salt L;ake were such as 10.indicate the possibility that malfunctioning of the
xange mightresult. R " e RLTIE TR s S
'Horeever, sone, ';* ieast. of the vrcnltor Oﬂeraﬁors apw*ea.r to bave gained
:llttle aprreclatmn of the ““actlcal effecus of - monxtomm; upen ;he”s'afet-y of
a{i!‘v':‘bl‘aﬁspol'tatlon. Those who testzflcd ‘had ITittie, if "a;*:y;""'khaWiédé'B of the
hay i wn:u-‘*z raﬂao range cawses are used by pilsts o realizatzﬂn of the

gravw ’173? Of &y aﬁnoﬁanty of ‘tr;e oneratxom &£ ‘Bhe ‘Faage, Because the tele—-

 type g;rg:p;t .z;:qnnegt;ng the Tintic.operator with the Sélﬁfﬁék;:é‘stéﬁoﬁ ’waé; '
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out of ori h Taile d tn Teport t.hc Zacy that he had found the scuth leg

of the rar*e ieal e‘ c.t: 7 O #.,m. He apparently 4id not belisve. the situa-
ti-:m su:,a 1 tly sermus to Justify a telephone call to the Salt Laze station

alt‘wush he waq snff munt ¥y conceme over his diffjcultiss with the tsle-

tv“e clrcult to call t’P. telv yﬂe test board at Salt Lexe. City at 7:10 a.n,

in order to Jetermlnn the oF uae and sac“"e the correction, of. the trouble
son with wheom hie was spesizing i in S'ﬁ.t .ua::e ui‘;y to a.{)thJ the. 821t Liake Com—,

mnicesicns Station of his_ﬁndi@;s with resnect %o the opere tion cf the Salt

Lak ran;;,e. The signel received by the Tintic crerator indicated elther -that

et ; B I

the south leg haﬂ. roves comsidersvly more than 12 degrees west, or that the
w=st 195 aé. movﬂc‘ accut "e degraes soulh, but _he festified that he did not

:mcw the dlStaI.va betue ¢n his station . d. *he south lag uf thc Salt L ake raﬁgz . ,‘

or the effbct of t‘ze 2bn ormal furc icning of t;f__'s_sglt;’;ajca range wsen the use

-

th " faclllty fcr ‘the purncse of air navigetisn,

The Salt L" ’e ] ,qrator '.-.'}.o cane on duty late, at 5:05 a.,m.,- testified.

that he did mt know t"xat the north leg of the Salt Lake range was: the ¢ae

used for low a-;q::roaches‘tg the airport despite the fact that it was his duby

ts monitor that‘leg‘” In add i ion, he testified that when nz received-an ab—-

normal signel from the ra.m,“ at 5: 3’? 8.2, it did nxt ncr"ur to hin that the

signal indicated that the zzcrth 1eg ha@. svung te the east tg}-{a:-é.vthe noun—

tains, "‘311 Qu-astiw e«:‘.A as 1;~ w!*v hu had failed to issue Jc-t-i_c,e; to Airmen

: notz*yl & “ilut of ¢ the x ;al“urctlﬂz: ing f the rarge aftcr he *ad received a

' i‘e};—srt from a pilot ¢ .ét 1t Was Tan ct:m-‘ g & nar*_ll« and the ?*e“or!; I‘ad

beeu co Lfir"ia*b'y hi’s om* moal‘aar;..g, h.. stated that he u:LJ. not belisve the
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mal unctxomng of the range was established thoreby with suff;cuent cez-ta:t:str

’.,justlfy such a not;ce.. VWhile the wru*en instructlons under whlc he Hss
: ;_-_-’;operatmg anpear. to be ambzguous as to the actlon required under the clrcm-

stances-, 2 proper. reallzatlon of the seriousness of the effect of'-thes-z:lal—-

functionmg oi’ the ‘Tange would. undoubtedly have impelled him to reso’ 3113

'____-doubts as to the actmn required by issuing a Notice to Airmen mmedlately.
- ‘_vHowevar, he sought conf;mat:.on of hls own nonitoring from the outlying nom-

j;»’tor statlons and ca&led Wenuover f irst, then Tintic, and then Plymouth, whm_

na}.ly rece:;,ved the abncmal s:.gnalg. When asked as to why he did not f:.rst

'call Plymouth, the statlon hest located to affirm or disprove hls findiRgS.

he,Sta.te& that he was. not cerfain at thak tine that Plymouth was the. ”

tztn which momtored the north leg.-
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 variout communications stations and others that an alrplane as warepos ted.
He fine.ly issued a Notice to Airmen at approxr*ately 8'20 B.7, almost th:reei
hours a€ter the range-was »ergmally»_fpund to be malfunctmnmg. |
-¥ne behavior of the various operators subscquent to --’-the accldent 1nd.1— _-v
cates a lack of appreciatlon of the importence of non1toring wmch makes 11;
arpear all ‘the more probable that the noni torlr.g rerorts in tbe early morm—-

ing of the 4th, prior to the accident, are unrelzable.»w .

- COrDUCT OF THE FLIGHT
Having concluded that the Salt Lake Glty range was operatmg abnormally
.at the time the accident ocpur;'e&,. it does not necessarily follow that thlS' o

»_- condi-tionvconstitﬁtedv the cause'vof.vthe a.ccident. There st111 rema.lns the -

‘necesswy for mqulrmf mbo the nauner m which tne fllghf, was cond.ucted byj

all those who were. concerned w1th 1t bef ore: any conclusion ~an be rcachedxo
this-isue, )

W have slready determined that _t_h’_e,‘ airp;la.né was ,)iii,’,ai,rwonthyvgzona?if‘is’_,
“with its equipment pperating normally all during the flight. Also», from the-"
- record it appears that the we ather I’S”)OI‘tlI‘g and. observatmn in so. far as 1%-1:-:-
' affected. the flight of Tr1p 16 was efflcz.entiy and encurately done. .The ter-_-]‘":;_;

‘_b.mna}. and alrway forecasts upon w’fnch the flight de;,ended were suostantzally

jancurat‘e; and;-the f»li-ght‘ crew "was' apparently kept fully advised as 1o the

N weather condltmns ex1stmg in Salt Iaa;ce City. Thers 2lso ssems to be no

’r-fQues’clon but that the trzp was. propcrly thspatched. fron Qakland to Re’lo. The

,',ﬁrs.p carmed ample fu.elffand 013. arxd an am::le supnly of owgen, was: properly

f-:floaded. the weather we, czelleni;, and. there were. no re’r}orted fa:!.},ures among
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" air navi-stion facilities alsénz the route, While the: digpateh fron ';Rénb__ was
* -made te «'terminal ‘&t which weathsr. conditions fell below minirums from time

to time, thé?tri'p‘- could nct be said.to have been improperly:dispatched bew

""’t”cause the cexhng and visidbility at Salt Lake City were variable, good

¢ i'sui'flcleut--fuel -ﬁ'to Carry it ‘not only to its designated alternate tut for. .
 several hours theresfter,
A large amount of evidence taken at the hearing deals with the opératit_m

" of t.hé‘ flight by the flight crew and by Dispatcher Zdscon, who was fes}‘iéﬁéiﬁle

“?Vf:,fer furnlshi'lg Trir 16 with all weather, traffic, and other pertinent informs-

Tgden relatmg to the - o'neration of the trip, On the flight between Elko -and

V”'iu.;,Sslt Lake City, the only musual circ&mstanc; ‘which can be said’ to be of .con~-

'uence here is that because of extreraely heavy statnc, seve “a;l. radio con— ‘
: ct's att mpted by botb Trip 16 and t e ground station were noi; coizlpletec.. .

o 'Tbis ig <1early sbown by tbe fact that the trip was a')parcntly unablﬁ tO 1'355

f‘*’*the Sal‘ aake grmmd statlon for some time after = ssmg over wend.over ami

a,int‘er»' -7assing' over: the -T;r;pi ‘narker at 31 28 a,%,, Was apparentljr u.nab}.e *0
:"'>‘>3‘V"‘descené to- 11 000 feet over the Salt Lake City range’ statfhpn in accorﬂance
1th previous adv:.ce to the* Salt Lake Clty ground station, T‘ne ﬂight re-~'

rder:‘ card shows that the trip descundc.d to aﬂproxmately 12 000 feet after

assing over Timple and somé’ unanticlr?ted condition, presumaDIY heavy :statw.
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It is.not clear what course Qr-;gq‘-l_;'_sés ‘the trip fl‘ew between ‘3:40 a.’m;.‘ f
when it Tirst pessed over the. _sta_ﬁiﬁ)n-, and 4:03 a.n. when it again re:..*,orte&_
over, However, from the tes.timbm‘fpf United pilots, it would a;;pealf» that the
usuel P actice,u;de;' the circumstances. ﬁhen Aaxisting woul_d haije ;ed*Ga;ta‘i‘x; L

- Fey to Sh\ittl‘-“ on the west leg of the Salt Lake. Clty range,‘b v:aiti_pg,’ foz: more
favor'ﬂ"le conditions under which to start a let«-down nrocedure. : Durmg this:_, B

.,pg;‘-iad, Mr, ,Edson‘made several attenmnts to ccmmunica‘c,e with the trip .f‘ar;d,théﬂ T

_.flight recorder on the airplanme shows that Captain Fay also a'ttémpted’; to

ontact the Salt Lake City station without success. Fron 4:0311111;11 4;26 a.m,

- when Trip 16 again ep*roacued tha S&lt .uaia.e Clty raz:ge statlor, it seems

p;o‘ca’ ls . tA-c.t Caﬂtc in E cy again st‘ut’le&.an the west leg‘ while walting for t‘i

. stetlc to clca* su_:t‘mlcntl:v for hm to begina hls let-down--through pr‘ ‘ed:ur

Dmmd tl‘ls pr»m:)u. also tha f 153&1*. recorder sbowcrl tbe.t Tmp 16 m“d. umeron!

-r‘~atte..spts to cqptt.ct the Sa.i.t .Jaze stat:n.un.

It is e;vl“.ent that g;r tlns .tme Cap 2in Fc,; had becme sonew‘pat doub‘

o as to wﬁ.vt.*er s landing at Srlt Lake Cit:} was f‘-eas:.ble in view Gf »the‘, heavy'

' staﬁic com’ﬁ'tlons, emd was cansn.aer“_g the ;ossuzl;ty of proceedlng to some
el*er:.::os point, 'T‘his i‘s clear 'frbm his state’ment to Dlspatch'er zs.dso‘n:‘

. "Iucts of stht:.c at tlres. Flre all over t‘u ngs .—.zld can't hear the range; I

dc::‘t k::ow whutl:er we can gct in hare or not Unless ue can ple up the ﬁelc

k111 have te get out of hera g It aﬂpuars t’zet at tbe t:’me of the conversa—*

tlcm, Frip .v.6 was in the 1..'"aed1ate vwlnlty of "ha sta‘tm‘z for Dispatcher
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13 accordance wztn c.antain Fey's sugpestlon that he might have to »pro—

. .};.‘;/ceed 1;0 so"e other point DJ.S atcher Ldson then obtaired a clearance from“;_'- L

A:.rways Trai'f:.c COqu‘Ol for tne trm fo pro ced from Salt Lake clty to g.lko."'~

: gvHowever, 1t apgea,rs tha,t shortly after co*noletmg ‘the conversatlon wrhh Dls-.

'patcher ﬂdson at 4 26i Captain F\,y started his let~dowd proced e 0

- leg..b.ecause. when D1$z cher Edson at 4 3'7 sdvised hinm that it wauld e’.,sl,_i:f;‘l |

-able ‘*'or hm to s;o to E_"_ _:o 1;? he was u.na‘vle to make an angroacn,

Jems

X repe”te"t thg..t the trlp was on the north leg at 9,000 feet that c b
‘.:,‘were nmch aetter and that he ce}.leved, »e could conplete “iS'appi::‘
la.nd. a.t Salt Lake Cl

K

Under the anﬂroach rroced.ure used 'bv un1te at Salt lake gity aﬂd&?“

-~ proved. ay the C;v:L.L Aeronautacs A."“*masu'ra*»lon; the ﬂil'ot crosses the raagﬁ

atm_a. minimun. altltude cf 11 OOO "eet arvd rroceec‘is out th

! Wi au tne rate of 400 ’co 500 feet per ain o.te.‘ He main

,;,1ong enough to 1ose ap“rox*mately nalf the d:.,ff,eren'ce_, bat’

ial altltude ar:l 4800 feet and thed a proce dure turn to the Ie &

.»icontmumg the ﬁescert _ ”‘he minizun altltuue for this procedure
7 »:GO feet, The turn consists of a *S-kegree chenge in heading toi -
e held for one r.ur.ute tl:en a onewmmute lcO~degree turn to the
% 1ght along the rec:;w ocal hea&mg untll the 1eg is- 1ntersected.b

then maﬁe tﬂwara the statmn for tl"e fmc.l apﬂroach a.nﬁ a steac!y

cat lzis‘ccntlnucd, passlr.& over the Tange sta’uon at 4, 800 fee"

60uf c?.;,:ﬁ above the gr,ouncl,,gzif,‘ L

"anv'nécessarilv ari as to fléehroba‘nlé .flightﬁ

: y fz’efa the time he left the vicznlty of the Sal

‘ dv-_the ti e he‘ crashed. It appears that »the_ moé‘vfr".ﬁ
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of determining this flight path is to begin at the scene of tbe accident and.
" work back along the flight path probably TFellowad. ‘ | | -
-"In making this détermination, it is assumied that Captam Fey - attumpted to o
- follow generally the normal let—down—through procedure. The only evzdence e
“wlii'ch' might ténd to indicate the contrery is Captain -"Fey'rs‘é-s-?' a’."m.“"ééntac't
Accordmg to the radio log, Captain Fey said to Dlspatcher Edson at tha,t tme
'- . "OK, we are on the north leg at 9,000 feet and uhcre are’ breaks in the clouds
out_‘. hera. It.is quite a bit thinner, Eh:.n.’{'vve" can co‘me- down out h_evre a,nd
followithe lake in if you want us to do it ’thg‘t'wgy*’r. " It mght '”‘ﬁ'e‘s‘fa:;ted
" that in meking the vnderscored gbatement, Capbain Fey iht',én”aed"ta descend 1n

the area in which he was then flying, establish contact, and follow the lake =

- into the"Salt Lake Airport' 'Haw'évér, thére‘is"avery reason to Ee}'ieve that
i;{"he dzd rot have in- mind any suc'h ow:eratmn. o

In the— flrst place at the hearmg there was a aubstantlal COEfllCt of :

i‘i';foplnmn as to whetqer the w:;rd'. "lake ) as mdlcated in t‘ze radzo 1ogs was
not a nlstcke in cmwymg by the radio operators and should bave been “leg“
The United radlo operathrs at Salt I:a.{ﬂ Clty and Oaklaml logged thzs conver-"'» -
J;T’:;_satlo“ apcl the one at Salt Iake cop ed the word as “lake“ whlle tne one ab
A’Oaxland copisd it as "1eg" Re*‘reseptatlves of the Board llstered to tne ‘

record of this conVcrsatmn maae by the autonatxc reuorder at Oa.-:land and

Ly .were u:able to detemme which word. was actuall., used

In additi on 1t see'ns 1f1posslb1e tbat Cantalv Fey, wbo was fa!"llla.r W1th =

ha Salt Lake Cn.ty area., could heve mdzpatea. t-‘et ‘ne v.as going to fw.low t.he o

“'e 1nto the Salt Lal{e 1ty ,g_u"vor't bec"‘use i‘irst | south of the Layton fan

""a.nd west almost to Antelope"‘lq and the land salt flats, and the wat r‘
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B

’ blend to such an extent .that it is jmpossible to distinguish a sho

L. and. second even. 1f Captaln Fey had been able to find and follow the sh0r9=
, 1t would have led hlm to a pomt aimost as far west of the Salt Lake Gztr .
| ._A1rport as e was nor*h of the airport at the time he made the contact
v ' ”I-n‘saymg "Tha.r.k we can come down out here', he must have been 1115.1(::31’-
J.ng that he pronosed to contmue the descent he had begun after 4.26 a.-m. ;

: ,followmg a stardara mstru:nen‘ apnroac‘z In saying, "1 you want s to da ii

- that way" he was undoub edlv referrmg to Dispatcher Edson's state' a b
immedlately bcfore, ?’If you are unsble to make your approach, we want yml ts
- ;g;m ~»t-p Elko. We w111 have frip 11 go to Elko and adjust the cargO"

" v'When iﬁauiry was nade of Dlspatcher Edson at the hearing as to lns undsb

}standmg of Captain Fey s mtent:.ons after the 43 37 a.n. contact he stata&

: understood that Gaptaln Fey mtended to contlno.e hls standard 11131:1'!1-

n approach to the Salt Lake Clty A}.rport and pointed out that he at _that ‘

e .ha& Sald "That 1s Ok to cont inue your approach, Howard, I w:.ll k"_e‘p :ﬂ:ﬂ

:ad.us'ed “‘ Thus, 1t arpear: that the only reascnable conclusmn wh:.ch can be

, ."",.freached. from a study of this conversatlon between Captain F ey and Dispatchar

o Edson is that Captaln Fey d1d not intend at that time to spiral down and ccﬁe

': 1:1 contact but 1ntended to cont:.nue his standard 1nstrunsnt anproach procemi

j to ‘the Salt Lake Cltj nlrport

In seek.ing to d.etemme Captain Fey's flight path, it is also assuned

that ¢ tPhe Olocks in the alrplan. and the clock in ‘the Salt Lake rad:.o” statmm,

fron wlnch the radlo operaoor ﬁade ‘his log, were ShOWlIlé the. san:e ti



ake clock appear to have been

i Cityrend that the Oakland clock end the Sle_lv'-:}
"‘-'"::.:'.'vthe-::Sa:neg;b-ecaus_e' on several oc'*af!‘:%*‘es“a:ut_; statlons ccmled *he sane message o
- and lggged it es -having been rec ezved at ithe ~sane tlu\:. Therefore, this as—
" - sumption seems.well founded. o o | o ”
- It appears to be well establlshed that tbe hc*'as‘l'occuned. at 4 42 a.m‘ v 
" One.of: the. a.lr'ol'u:e clocxs, ..rhlch was found to be 11utle danagedi -i had stoppec’ﬁ,
at, that- tine -and thls is consxsten’c w1th the data ShOW“l on the fli::ht re— |
- corder,.-.It also seems well es.,a,bllshed that at some tme betweén :39% and ‘
4: 40— ‘Trip.16 vas within the area in wh~ch the v1sua1 szgaal of ‘the I-a,jton
" fan marker-could be received (Sce zlme .n,). It_t_ ‘4 40 a,m, . the Salt Lake

radlo'o;:erator lcg;ed -a nessage from ua*) Ja1.- F y in wnzch he sa:ui "We a,re - )

V"o’w‘r‘er Laytoh at 8 OOO feet 'now." Wlth respect to vhlS suatement the testmonl

.'ff.:of Umted pllots 1po.1cates tnet when a fhght report-s " over I.ayton"

'_':fv‘ls made to the La,',rton an mar::er a,..d not to tn= town of Layton.

::..'}ffmouy also indicates tnat when such a renort is "zade Areference 1smadetot
v' v: sual rather than the aural s1gnal of the La;rtc'z fan 'z;arxer. It anpears
) ;f:that the aural sw*ral of the fan nar&er "“aJ be recelved over an area afprox'
_-:f-mately tw:.ce the size of that in w‘nvh the vi ual szgnal may "‘e seen Rl The
aural s1gna1 ‘may ae neard as far south as ”ar'nmgton aﬂd extends to tne east

l well znto the mountamous terraln ana to the west far out mrer the lake. Thus,

‘je Justlfled in assa.mmg that at the tme he zade hl$ 4 40 a.n. renort

mp‘,am Fey was ooservzng tbe visual szgnal, fzrst, uecause he would thus be

”’mg the esta‘bllshed. 'orocedure v :_’d»seco:nd ‘because due to *he extent of

nals of a radzo marker are recelved aboa.rd an au‘pla.ne in two ways,
‘ -through the earphones as an- Taural signall and the other through the
J.ng_of a lamp in the pllots' compartment as a vy sual algnal" »
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'the area in whwh the aural signal of the fan marker may be heard 1t woulﬁ‘ :

_Constltute a sufflclenbly aeflmte flt to use elther m u.ete i ing h:.s »

| ,.::;:T,.posnlon or m raportmg 1t to Dlspatcher Edson. It also seens reasonaﬂble

o“erator between 4 SQ— and 4: 40l since such nessages are logged to _.neai"i%‘t-

“v,;‘m'nute Based uvaon tbﬁse assum;)tions, which appear to be well founded the ,

o ,:,J,,,trz.p flew from a pomt at which the VISLal signal of the ...,ayton marker could
.. be received to the scegven of the accident in a maximum of 3 minutes. - -

f eportel

It also seens reasonable to assume that at the time Cantain.fﬁ"

L over Layton at 8, 000 feet he had Just c:onrleted the. 180—-degree tmedturn
. ,.portmﬂ. of t’fze procedure turn _That Captam Fey would nake the._,presqnbed
' _:,Procedure turn seens apparent sicece, tc a p:l.lot of Captain 1ey's tra:.mng and

‘;‘.:experzence, m addltlon to b»:mg the preseri ibed practice,_ this. mang;;yg;‘xould‘

. c‘. tbe} tme the alrﬂlare cra.shed Moreover, the ev;dence )m‘

ssume to have beevz _’: d.a 1:1 the area in w!nch TI‘l“

e»;let—‘.awn prnce"ure nrescribed by ‘bnlted for Sal
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and whlch we have e,lraad) assumed Capualn ’-?ej to have 'been follow;ng, the pr,'

Acedure is executed at an indicated air . speed of 130 m11es per ho.lr. On the

basis of the temperature and altltude tlns, in the case of Tmp lo would ,
result in a true air speed of 135 miles per hour in the general locatlon and,

at the altlltudes in which it was flymg. Tl"us, in order to account for a 165_

'mile—per—hour gl‘ound, speed., it is necessa;r'y to assume a help:.ng wina or w1nd.

of northwesterly component of a,pnroxmavely 20 mlles per hour. Th1s velocﬁ}y i

: vls 1)1gher than is 1nd10ated by evide.-ce bsa.rxng upon the upper air winds :m

the Salt Lake Valley for the momlng of l\:ovember 4 Thﬁrnfore we would not

be Justlfled in concludlng that the trro would ha.ve encountered a northwest
»w1..¢ of over 30 m:l.les per hour, or th4t 1t comd have made on tms portz.on of f

. tne fllght a ground spe°d of more *m 165 mlles per hour

It 1s next necessa*y to dete:mme vbe b‘*ar}ng at whzch thm fl1ght was

_x’n'a_de., In order for the shlp to have 1own from t. e vmual s1gna1 of he

. Layton mar»?r to the scene of the a.cc1dez;t 111 3 :zunutes at 165 mlles ‘peT hot

_3.t would have been necessary for ‘the fllg,}'t to have started ”from that p .ult

: wltlnn the area of the v1sual 1ndlca -en of the Layton marker which isg closest

- %o the point efvlmpact, A lme Joi mng these two pomts lles alonﬂ' a mag-—‘-'-'

- netic bearing of 127 degrees. It appc.ars fron the evzdence ‘that thc alrplane o

,struck on a bear*ng of 127 degrees r“agretlc., “"hese two factors, taken to-b,‘>':-
b_gether, lead to the conclo.s1on *hat tm. probéble bearmg f}.own ‘oy Tmp 16 be?
.. tween tl‘e tlme it reported over Layton azvl the tzme of +he crash Was aoproxl-
‘.:-_:ma.tely 127 d.egrees magnet;c. B |

Accordz.n,-, to prescrlbed proced.ur 3 wmch we» have assumed Captam Fev to -

'_he had Just co'nplet rl a tlmecl 180-degr e turn when he ma e-h

report over I.ayton. A.lso, in. accoruance ‘with prescmbed procedure thw turn

5 'wovld have been begun after a f}_lg‘qt of . one mmLte on a headmg whlch wa the
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":Mreclprocal of the 127 degrees. Uﬁd;f theassumedwmd con'd.itions',- tfie: tlmed.

: tu.rn wo*uld have been ﬂaade at ‘an average g cmd Sﬂeed of 135 ml" es per hour :
. 'T.Hapd the one m*nute fllght on the récir r;».,a.l of 127 degrees would have bcen ’
v'ﬁlma,de at 105 mlles ner Lour ground speed. These ‘gpeeds, directlons, a,ud ta.me oL

'»‘;"E‘mtervals, w"xen plotted on *1gure A mdicate the point at whlch uhe procedure-:

:, ’turr was start=d az:d & measurement of the angle which this pomt bears- fron_- )

the 8911; L-ﬁce statlon gwes a figure of apnrox:.mately 349 degrees magnetlc, :

:V-Tﬂ-vwhzch is 17 ﬁegrees eaqt cf the beqr:.ng af the north le away fror: the :"tahon..

In tracmg the ‘llght na.th of Tnp 16 from the noint at whlch the pro- o
:»,cedu.re turn was started to +he pomt of inp ct, it has been’ necessa.ry to dea.l f
'*5""w1th facfors mhlch are suugect. to some V"I‘l?tlons. 'Fhus t’he premse llmlts sf.

’ fthe visual s:gqal area of thc &ayton fﬁ,n marker nay not ‘be exactlv as we have A

the beamng of the reclpracal headlrg may have vamed. somew t fron B
w ha,ve usei and unquestionau thﬁ fllght nath was not as’ geo- ’. 8 :

etrica.bly perfect as we have 1nc.10at-en. Hnwever, by glvulg, Pull playfto these
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signal while on his reciprecal heading and change his heading so as to followv
~the on course back to the station, There appear. to.be on;{y two: aoss:ble
_explanations for a failure of this intersection. One of them is that while

he was making his procedure turn, the leg suddenly smmg‘w‘ell’ to the ;_eaat;,‘_':_i

. However, this does not seem possible in view of the fact that the reécorder.
trace does not reflect any violent change in "N" to WAM. _zfaties«at"this.-tiﬁé;;_:»;'Tzf
which change would necessarily have had to occur in.order to cause such a

rapid shift in the ncrth leg., The orly ether ﬁxplénatiog of thé fa.xlureto -:'ff

. intersect the leg would have been,th'at the leg was somewhat to the east of B i
Bountiful Peak at the time Caytain Fey went out on it and that he began his t
. procedure turn at a pomt south of Bountiful Peak so. that he crashed as he

anproached the leg at a lower altitude than that. at which he had left 11:.

: .,:.Thls is completely 1ncon31stent wrbh the ev:.dence, however, beCause 1f thlS
procedm:e had been followed ke coulé not ha.ve cone thhm several 1:11les ,°
~.the va.sual s1gnal of the Layton narker and the crash wcrulrl have occurred
: several ninutes defore 4:41 when Captaln Fey last spoke to Dlspatcher Edson,..» :‘
The conclus:.on that Captain Fey did not follow an on course signal a.waar )
_from ‘the station in his let-down procedure is. ﬁzrther sup“orteé. by the fact
that 1t would he extren ely unlikely for. a. pilot, as experlenccd as. Captam

:;;Fey in flvingfin ,t,he, Salt Lake area, to .have;falled:‘to detect .the nmisalign—.

lcmen* of tna rangs. elth‘.r by takmg lrop ’~ee.rings or: by observivxg his. compass"
f_;f,,iheaﬂlng. CIn adiltlon, it is extremely doubtful that such a nzlot would fly

" i‘or 3% or 3 tunutes du‘ectly toward the mauntaz.us after comp}.etlng hzs tlmed. "

5:.-5 tur urless hJ.s proceduro tu.rn had been baglm in an ".& twlllght" area. rather';‘

:;;‘_\tha.!: an on course szgnal
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e . Hav1ng concluded. that Cc.ptam Fey did rot follow an on cHUrse. s:.gual Oﬂ

"7"}-».-?‘his way northbound from the station, the question necessarily arises’ as'*_tfb 1 ;
what proced.ure he did fodow in making the probable flight path alrsady séﬁ
2 forth Before startxng to let down, ke had been fiying on the wegt leg and )
fl'cfm the eVIL«ence it appears that he was at a point east of the alrrortvét -
'"»‘.__}‘;&bout 4 25 arparently Just.prior to the time his descent was begun. - H. z}e‘-».
v:v:'ufported at 4 26 that due to static- interference he could not hear -the range
In ‘Vlew of the fact that he made this report near the range station, v1t is -
_ :jvlmllkely that he would have. experzenced sny relief from static in the mmefh—
" .jj“?«??' vicinity of the _gtatmn, pa;tl‘cuE.ar 1y if he descended into. the overcast
at ‘this peint, Tha.t’ the trip Walé 's_t'ill experiencing heavy static after it

o fhad praceede& northwsrd from the- vici;.ity of Salt Lake .is "iridiéaﬁe& bY entrie;

radlo 1og of Umted‘s balt I-ake statlon whzch.show that that statmn

'p-f_ 16 at 4 31, ,4 52 and. 4.33 ‘but recelved. no answer. A.t these
e_ azrplane m'ust have heen less than 15 niles from theé statmn and

fm’ a locatlon where a high field strengt;h existed, Also. ev1dence

au from ‘the. '-Salt I ak‘e" \stétibn.’*

It WOultli-v-app,

nee. _api;am -*ey could not hear the range station, 11;
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-~ 'that hé bogan hid “descent to ‘the north without having pogitively fixed his

positioh With Féspect to the station, He did not report over the station

" prier to béginning his descent and even though datic mighthave intérfered

" with such a Téport at thé fime he was ‘actuéll&"’oﬁéi*‘%hé"stafi-on ,‘f'i"zi' all prob‘!{a}*{‘i

" bility, if heé Had kifown ‘fror his radio sigmals thab “he had been over the

' station, hé would Havé reported his time over at thé mext contact,

easterly cadlngs 1n an nttemnt to 1nte~‘ser't the north leg, o tzzat

After déscending to the north from somewhere in the vicinity of the Salt -

*Déke stabion sid Peséhingan ares in which the stabic ‘interference was Te=
7Y fiieéd, as s indicated by hiy 437 a.m. contact, the Tirst signals he was
“able tc distinguish clearly weré, if all probability, A" sighals which mdr-
cated to him that he was to the west of the north 1eg and thus asubstantxal

- distence -froﬁ’-‘t‘her‘“moimt'aiﬁ’é;"" vossw}.y tu;mklng that he had gone farﬂler

< into the "A" qua&“ant tha.; he had at T 1rst supposed Caﬁtarx *'837 asmed :

time the procedure’ turn was ‘started, his average headi‘ng_ “flth respect to +he
SaltLakerange ‘station had béen B49 degrees magnetic, When ‘ne rea.c}'ed £*n‘é e
< ‘proper altitude for tha ‘bégi‘:dni‘ng-n"" is ‘1: rocedure turn ‘e was probably re~
ce;vmg a’ "tvvlllght, A“ 51g'!c11 which mdlcated to hlm tnat e Was in close _' T

'-:-'-i*‘fproxz'nlty to the }.eg. Afker assummg the rem yrocal heaﬂing a.s ‘a part of hlS ;:;;‘

,irs:procednra ‘turn, “he- p:cobably attrlbutea ‘the excessnre Iangtb of t1m° durmg

=::‘?.whlch he ma:.nta.ined thls head:.ng to the fact that he had ‘beén farther over in
Trhe "A" quadrant whez; he began his turn thc.,n he had” anticlpated If the c.n'

’umstances pre\ralled as entl:.nad above, the ,compass beadmg would not have :

ven Ga*)tazn Fey any 1x1u1cat10n that t e rs a‘é was ;mctloning ahnormally?




g If it had been possfnle for Captaln Fey to take accurate 3.0013 heara;ngS.
- he certainly would have establlshed the fact thc,t hlS bearlng fron the

- station was, approxlmtely 849 degrees when under tbe c:.rcumstapces as. set

. eut, above he would have exnected to fmd hmself on a oearmg of 1ess than

.-??5?’-‘?3;_-,9:‘75?393? However. lzt 1s probable 'andar those clrcumsta,nces that Gapta:u:
-Fey d;’id‘ ﬁot' take .b-earings. Gompany regu...at 1ons requlre pl}.ots whlle making
- let—down~through procedure at Sa,lt Lake vltv to take loop bearlngs "to A
check the aliglment of the aorth leg" mnedxately aft-er "gettmg on com-se
an,d establ.-.ahing a head.ing norti*bomd" ar.d "at co-*plc,tlon of procedure tum
to r_qturn to, station“ S:mce thls procedure is iemgred as a check on the -

alignment of, the north leg, and since Captam F‘eJ was mt flymg on the ma‘th

; ,V}__?Al_ﬁe;, he_: might not have tmen loop ’oearzrgs whlle in a quadranf; but mght have

5 ta thain accurate bearings, Certam].y 11; would have oeen diffw\zl

1" is possfo e tbat the turhu.}.ence pre——

va:.ling 111 that area !&'O‘J.ld afoCt hlS abllltJ tO tap:e bea::]_ngs. »The vaather

the estebl1s‘1ed procec‘mr° p*‘evuously d.iscussed and
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However, Captain Pey could have discoverad the malfunctioning ‘?‘f».'@f??ej* 55,1-'61.:_
Lske radio range if he had refrained fronm beginniﬁgjhi's,le‘{?;-_dmm :PrO.Qedﬁi-? A
ntil he had definitely established his position with respect to the rorth
A leg. As is 1n<iiéated by his radio contacts, he was apﬁarently pr_evente_d _'fro.‘!'nv_

domg this ‘ov the ex1stence of static: 1n the area surrcunding the range

"'-station aner those circumstances, proper radio ra.rye tecn'uque would have :
re‘qmiii‘e& him to‘ cle‘lay his descent «‘lmt“ll he’c‘ould locate the rorth »lesv de:t‘::t- ‘

v.'nltcly or that he proceed. to ariother alrnort : raoreover, aftsr havmg fm.md.

himself rorth of the station and receiving an A" sigral, as he xmdoubtedly -

was, Gapta:.n ""EJ should not have é¢dntinusd his- desce*at while seeklng the northb

: 1eg‘,‘ but "s'hf"ulft“ have c.’i.'-inib“eﬂ s ‘ae.fi; altisunde and def inltely located:-h:mself

z‘mth Tespect to that leg or, i’ it were impossible to 80 1ocate mmselff“‘ﬁv he

shcmld. have gone to another airyort

"Thlle Captain Fey was xmr&mg hi;; let-aown Hroce*ure he might havv
jjcovered the malfunctlcnmg of the Salt I-ake ran;e by ;;unmg 1,1 the leouth B
_,';ramre. I* thxs ‘had been done in all Pro‘*abz‘l 1ty»tne “A" slgnal, Whlch he
':‘WOb_u}. e received from the Plvmouth rar'é;e, would have wa.rxied hm that he wa,s .
wel.z. to ‘the east of the normal on course sa.mal of the. Salt I.a«ze range rather .

7 than to tnc west as he must ‘xave thm;«ht It aprears, however, frma testmogy

“at the he(-:-mg, t at t‘ns prec‘bicﬁ 1s not: rrescrmed and is not usually fol—

: .by P.Ll‘DtS pa:clng let“d()\\'n'throush procedures. :"‘he on caurse s:.gnal of

7,',3" e. Plymouuh rang,c was saié. to- be 80" wide :m the vzcinj.ty of Salt Lake that

oes nnt ”onsut,ute an edequate check of the north 1eg of the Salt La.ke
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mo;mzng of Noverber 4, could be discovered bty checking. it against the south T

184 of ‘the Plymouth Tenge. .

-l Qh’e*kré]:?‘aifi'v&‘-a]}ig:}nients ‘of .the east leg of the Wendover range and the

st lei’ 6f the $alt Lake Tange sugzest another means by whlch Ceptam Fey .

' V;mlght ha ’:etecte& the abnornal functioning of the Salt Lake, range,. g,g_;,ng

_-5‘7.}.39115102;. ofithé on: course of the east leg of the Wendover range would place a o

?'}'fl'ight"-J”'i"olloiving-‘this::c:oi:rc-'e‘ in the ' normal "N" quedrant of the Salt Isake" "

i ré%iiige., Assuming that the west leg of the Salt Lake range swing south, ‘_the

"':v-f*i’extensmn of the esst leg.of the end_over range would probably lead a fllght
-.-?fonowmg it into ‘a4 Mtwilight A" area of the Salt Lake range instead of the

’f"if;?’usual "M, Since thb east leg ‘of the Wendover range normally leads mto an.

55’Quadrant, 11; 1is probable.that for this Teason the natural practwe"'s for :

,,ttmed :Ln the ‘Sart I axﬁ range, that he had proceeded. too far to the

north of tbe an ceurse signal in seekmg, to intersect it and. had gone.t_:ﬂto

tha noma_ "t.rul:, rht A'signal, Therefore, he may reasonably have beheved
”.’?'”tha,t he hc-é T"aae a s}.1vht error ratncr then that the Salt Leke range was m1s-—=::-
ahgned To. cc)rrgct t‘us sup‘pf)sw. srror, Uaptain Fey might have x"ade a Ghaﬁgﬂ

in heurling toward t;he sauth des1gn<>d nerely to result in an mtersect:.on w1th

e wcst 16&; close to tne aalt La&ie sta‘t-lo.u. ..,uch an actlon would explsnl wi:y

e £z edc to dlscover ‘the. msal1gm:ent o:f‘ the ‘west leg.

mg the 48 ninutes -uap‘ta:m;_,Fey .was;in.. ‘ti;e,\ vi_cin-i,ty. O_;f tbe
“te the: _.§.=i:,ne:,:ﬁ;he:’_;‘;,wén;ﬁ;‘_‘-out»-._qg; the north lég: forhis

‘he-was able, due to static conditions which ar
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bthe‘ radio log, to nake any observations wirichwou}.d find‘iéat'e-fltp‘ himthemls—-
alignnent of the Salt Lake range, | o
" A11 of the procedures followsd by Captein Fey while flying in the Salt .
Iake area and his apparent failure to become at all - suspicious oftnesalt
Leke range when its operation was decidedly abnornal, indicate generally a
complete confidence on his part in the i’wctmrmg of the ra,nge.v That he
probably proceeded into the station from me west-‘ in the ‘"twili'ght A ’érea-’;'
”rathar than definitely locating the west I.eg,, thqt he was w1111ng to ‘oegin a
“let-down procedure without definitely locating the north leg and to cont inue
~ this procedure when he found hinself in an "ar quadrant; and that he was

Willing to proceed for 3 ninutes directly tbw‘ard. the nountaing in se'ai'ch of -

the north leg in hls proced:uré *m'n mdlcate his trust m the correct per:t’i -
-"‘ma.nce of the radic range, B |

Gaptam Fey’s Confléence ia the range was also apparent}.y shared by
'ot‘.ers. Most of the pilots who testlfled at the eanng 1nd1catec1 thaf» :.,hey

. rehed 1'"1p1101t}.y on the raﬂio range. When skea how 1ong they wa‘ald mazntam'

a reclprocal head1ng in a procedure turn m search of the north 1eg, they as«—; ) .;
serte& that they would continue to seek the rorth leg unt:.l they found 11;

Combany OfflClalS also 1n6.1cated thelr re'! jance n the r.‘mre. v Dur:h.g moéemx-;.-ff»

| zatlon they egtaulmhe:i tb.e alrport 10081126 already descrl’oed w1th whlch
. the pllots could nomtor the north leg of tne range dx.rmg a 1et—down proce‘-f-z
A'dure.v In Septem’cer, 1940 when thls localzzer was removed at the r‘.qucst cf"-:~
,‘tbe Iﬁnted St?tes -&1‘1212/‘. no atte“lpt was macie to 1nstitute addltmnal monltoring

'proceuures to oﬂpansate for th"‘ 1los8 of thxs facllzty‘. In addztlon Mr-, ;

]}iv1s’iﬂn of United staﬁes tha

.‘;Hodgson, »“‘llght Supervn.sor, _WesternOperat
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. they had instructed dispatchers to monitor the north leg of the Salt Lake
rénge from tine to time during'theii- wabches but - that recently that ;’}Ara;ctice’j :

"-.v,‘;had‘_, not been».followed,:;re}.igiouslv, énparentlv with the 'tacit consent of those

5_'3upervising d.ispatching. - In fact I"mspatcher Edson stated that he had ‘not

'monitored the Salt Lake Tange at any time durmg his watch.

During hls testmony, ,"11'. Eodgsozz indicated that this confldence m t.ha -

'» -;Salt I:a.k‘.e G:Lty radlo range in spite of its hlstory of 1nstab111ty had re-

sulted in 1arge part from the ‘recdipt of a letter, dated June 26, 1940 fros

,."the then Adznlnistrator in tbe Civil Aeronautics Authority as formerly const 3=
_.tuted Thls 1etter was addressed»to David L,. Behncke,-- Premdent-of the Aa-r :
‘_Llne PllOtE AQSOClatlon Emd had been referred by .him to Captain Chrlst°nson,‘

apparently as a repreaentata.ve of the pllots operatmg mto and out of Salt

“Lake Glty. Th:,s lettar described & Teport Wthh had been made a,short tme ‘

£ 'revv,on the functlonmg of the ‘monitor Sta,tlon on. the north course of the _

S_,C:t Lake_ ran.ge a.nd stated in part as follows. .

L P We now have at hand, and have. analyzed, complete
records for the ‘entire rionth of April L194_0] which have been
‘,ﬁtaken at the Salt Lagke stabion.by. automatic recorder _supple~ -
mented by visual and sural obser\ratlons made by the operatmg

: istai‘f ' : N . . ;

o "Brlefly, the reoords show that the maxXimun demat 1on from
" the established alignment of the monitored course for the ”0~d8§'
_.period was not in excess.of 2,0 degrees, and that deviations of .
- this order were tranﬂtory and. of short duration. It is’ con-—
;:_suie*ed that the COudltIGnS encountered during Apml are: 1’9131‘9
sentatlve of those which may be expectcd tkroughout the. yea.r
;»,,;,:;Furvther«ore, our experience with vertical radiator type ranges
“in general shows that random changes in caurse al:.gnmen’c Df
than_:a degree or so is extremely rare. R o

n the deve:.opmert cof \the rad:.o range to its- present ‘state
iciency, a ‘great cal of effort has been directed owa
g inherent - stablht -}_i,nto the. equlpment )
‘fully acconphshed to ‘the pomt that course si* fts (
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occur when the course alignment itself is favorable, Under un-
favorable conditions when coursés must be bent and squeezed to
gerve several almmvs, a certam degree of 1*1.,te,b111t,f mist be

introduced," S :

Mr, Hodgsor also mentioned in this connection a letter, dated }?ebru— :
ary. 15 1939, which had been received from the Bureau of- Federal :urways undezi»
the then Administrator in the. Civil Aeronautics. Authorﬂy. I 1nc1udes tne |
following statement:

_ "We -appreciate your cooperation in substantiating our claim
that the new Selt Lake radio station is equally as usable as the

- old station before modernization, - The monitoring of . all of our - .
radis atations is being carried cut as efficiently as the relative
locations of -adjoining stations will permit. At Salt Lake we are
pariiciinriy foritunate wiih respect to the north course which is
directed oun Fiymcuth, Utah, where as 11tvle as 1% degree change in
course aiignment can be noted immediately and reported to the Salt

Lake station.® . v v : :

,-‘;Mr. Fodgson testlflea that having ucen ad.vlsed that the range had func—‘

: :'jtlol'z\.d. with. but slight d.eva.e.hon during the. montn of April 3.940 and be:.ng
:,:;vaware of the momtorirg systenm whlcb had bec_n establishad fsr the Salt La&e
f‘ :C1ty radlo ‘Tange, part 1cu1a+ly the north 1eg, he an:l hls assoclates had conwl'f-
: ,_,fldence in thke- ronxtmlm systen a:a bel ieved that ;in t e event the range d.ld.
| ,‘_-:‘_,evia-“?e» ,.f.r,Oiﬂ, neronal a,l gament, thsey vrould te 1meilately adv:.sed of the dena:-v:._v‘
tién through moritor chservations, | |
Whlle it a.ppears from the record that Un ed ml~‘1t well have ‘had:cause :
vito mstrust the range for some time a.tter 1ts :aoiernxzatlo“, gevertheless, -

beCause of the establishment of the Quﬂlto“lng s¥ stg. ne.rtlf‘ularly that Pm'

‘ v:.ded for the north leg, and the corr‘esponclence set out above‘ Unzted’h_ad.xﬁo-
reason to m;strust tuls raiio rane-c a.nd 1t;s fnomuormg system more. than a:ay v

‘_:;other range at the tme of the acc:.de“t
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Absolute dependenee should not be placed upon any radlo range in the
'Present state of the a.r'c ef ra.dm range transmissiom, partlcularly in the

case of a range.located in-a mouwntainous area where rualfv:cctlomng is llirel

i :_i-to have disastrcus results, However, the let-down Pz‘°""d“-"e prescrzbed I’Y

o ﬂvUnited and approved by the. leil Aeronautics Administration mdzcates an ap-

preciata.on of these facts.- United was not requlred, in add:tlon to the safl
'guards provided in the let-aown procedu.re to establlsh zts own system for-

' ‘vmonibering the Salt Lake range. That responslbnhty is one whlch must be

- asawaed by the Civi}. Aerona.ztzcs Admmlstratlon as an 1nc1dent to the estai:-

| ?J.ishment a.nd c:peration of the renge. | | '

It also appears that many pilots, like the management .of ﬁnited dzd bm:

_.eapecially ;flistmst this range as an aid to air navlgat:.on. However, conﬁ«

a.ble facilities. Safety of ooeration under conditlons of low oelling and.
s 1Sibility : Vhen a radlo range must ‘ée used depends uiJon all ccn’céfiiea; Perf T ,oi-.
ing each and every duty vith the greatest of care, This was dob done 61__1_*_‘?:11&

e ;':imqrning of November 4, 1940
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CONCLUSION

PINDINGS
Tpon all of the evidence availabls to the Board at this timé, we f:md
that the probable facts rslating to the aceid ent involving aircraft NG 16086
‘which cecurred ﬁéar Centerville, Utah, on Xovember 4, 194_0, are as féllowg':~ o
(1) The accident, which odcurred at approximately 4:42 a‘.m.",- }‘%véiﬁbézr 4, :
1940, . to Unitad Air Lines Trip 16 of November 3 'fiesurgtea..an iﬁiajoi"ﬂamége to

w ~

C 16065 and the death of the seven passengers and the crew of three,,v".

'Jéi

‘aircraft
(2) © 4% the time of the accident United hell a currently effectiire cer-
tificate -cf public converience and necessity and an air carrier operating der— -

tifi¢ate authorizing it to confuet the :t’llght

(S) G;Dtam Pey and Flrst Offz.cer Sardegrﬂn were p"}ysmally qualifled
anit held provser certificates of ¢« mpetency, tc o“erate as’ alr carrzer
over tbe ‘route between Ogkland, San Francisco, and-Salt .»La}ce C‘ltV.
- (4) Airerafs No i’SOSS"was currently certificgieé as almorthv ett ;
-:"tme of tke. accidert and had been maintained in. accordance with comna.n,v pro..
,:,  ‘(:1=:@11.1:'p and applicable maintenance 00“11)6‘1:6'101' letters

(5) '?‘np 16 was cleared in accordance with the rromraroeedurefraa
Oaxlanc, California, to Heno, I!eva.aia,‘ wit;h s‘tops 2t SanFrenclsco.-andSacra—
:v'i;_a?“;ento,‘ and '°1‘0*1 Ren_o‘f-' Efé-véda,. to Salt 'Lake ..Cit:!',:‘ Utal", m;thastep at Blko,

‘ E;Héﬁ'.a@.:_ P

. ’(6,),{ M t*“ tlr'e Of deﬂaruure fl‘o“'i Oa:claﬁd f.‘,aliforma, ard tnrough‘allf”*

mter*sedv_ate S~0"’S bﬁtween Ja:lanrl 'ard Salt Lake 81*{:’)1', _*he gross wemght ’of

& e did not e beed the a'\‘vrﬂved gross wezght, enid its loai Was
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- FrC’Perly chstnbuted with reference tn the location of the ccnter of gravj_

(’?) A the tr*e of departure fron Zlko, Nevadae, for Salt La.ke c1ty

“7,U*'ah the airplane carried sufficient fuel to permit flizht at no:mal crai

.11?-& 'r:vower to Salt Lake City, and thereafter for about five hours, thus nakmg-_. i

_:__.to ..Cap airn Foy a choice between a mumber of alternate airnort
(8) Trip 16 first arrived over the Salt Lake radio range stati

3 4,—0 a.nd, rerained in: that vicinity at an zltitude of apvroxinat l}; 14,000

S feet until shortly after 4:26, when Captain Fey began a let-down- thrqﬁgh
proced.ure.

(9) Durinh the pericd Triv 16 omerated in the vicinity of So It‘. Laxe

e va.ria:bl‘. with ceilmps rangmp fron 400 feet to 2700 fest and v191'n111t

;‘an;inb fror ‘5/8 o*’ & mile to 9 r51es with light to ncderate enowflar
and with vsmeble nort‘*west==rly surface win

ho

5’3’811{51&%' from 3 to 7 mi

Q) :‘The we”‘ther cﬂdltlms existing at the Salt La.-ce f‘1t.,f azmor

descrd ed in F*ndm" (10)1 cfnnclwd clo sely wath

those fo*ecast 'by
i'ather ’Pureau and lultea‘s Feteorrslgﬁlst o
1'?)". Shortlv aftar 4:26, Oaptain Tey proceeded northward £xo
ho,o& of Salt_ I.ake Gity a.ncl began "us descent




- 113 -~

(13) Captain Fey begzan hig descent during a period of time when, be- -
caus:e‘ of heavy statlc, he 7as umable to hkear radic range ‘signals and thus =
without definicely *ocatlng his pesition with respect to the nornal no'rth’ '1_e’gf
of the S&lt J.‘ake City racio range; and after he nzd emerged frrvn t’qe area'v_:b:i""
severe static proceeded north receiviﬁg AN or T cmllght“ s;gnals.v S

(14) Ia so aoing, he failed to camply with well-'-e‘stablished range pro—- )
cedures designed to permit the executinn of let—-uoan—tnrough proceaures ,n.tl'»zi -
maxivm.m- safety. | |

{15) Captain Foy began & stendard procedure turn at a point »‘which‘b'éérstf
approxllmtely 349 ue grees aa,g'zetlc frori the Salt Insce City st'u;:.on or 1’7 de-—

grees east of the normal positioa of the narth leg of the Salt Lake G1ty

ra,nge,
(16) He assuised his recinrocal hea.cnng at a pomt Bear Kaysvzlle, v
at whlch tl_ze “e was recelvmg t 1€ v1sa31v1nd cat;.orl of the Lay‘ron markerk and
A proceedeci on'that ea,alng for not more . thau three ﬁl;mtes untll the azrplane :
struck the s1dc of Bountxful .&ountain.
(1’7) A the tine of impact, Tripv 16 had fuel 'oﬂ‘vbdéxi’d fora.‘oout four
hoibzrs.‘of flight at né_rnal crﬁising pov}er, more than sqffi‘cvient forthe tnp
" %o have returnéd tb Z‘.lx:c |
(18) Ho structural fallure, nechanlca,l f'ulure, or ;.c_l*“x.mca,m"nn{-b o‘?
a.ny part o t alrplaae or 11;5 equlp:'sent <>>c‘currea prlor to the i'ﬂ‘ps-ct.

{19) Dur1n6 ’mg tn: ;rlp 18 was. operat n,a in tre v1c3. 11:,_{ of Sa.l‘ Lc,.s.'e;;:"';.

Clty and for a sabsta.ntla}. perloa prior tnereto. zhe Sc«lt Laxce redlo rang,e
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was functioning abnormally; and, during the meriod tetwesn 4140 and 4:50, the -

north é-ﬂurs:;; hed swung so £ar tn the sast s to destroy its u.sefulness”fqr_" o
: :i*J‘-ﬂ"DQse" of 1st~down-through procedurs.

(20} The ne

:l.ction ng of the Salt La!e Tange resultad frc-1 tha =-ffect

. gi atmosv,h-jmc cf\nditmns uron asone defective co nporent of the range equmnent

(21) The 1”10!11'5"‘1'111{’; system provided by the Civil Aeronrutics Aﬁ:*.im- L

strat ion to detect ar any malfunctionmﬁt of the Salt Lske range co nsmsts of flve

?@?eive?s: ~onp st Tintic, south of Selt Lake City; one at Yendover, _west. of;
Sal.tf-‘L%e Ci"c:f: ore at Plymouth, north of Salt Lake City; one in the south—-’
.‘v_west quadrant of the Sait Lﬂzta range. at the Salt Lake munmatzon‘s oJation.

and one locate‘i 1 tne "crt leg +f the S&t Lake ronge and sparsted uy:r’e#y )

thgB < 'n"rol ,_’ron ‘chc, Sﬂlt Lake "o"‘.mux*icat:mns stetio

’ "‘he qe«..t ....ake rac"io rambe was nalfunctioning to such an exter

.fm.r:.w tzze earlJ worning of ‘Invewer 4 10’4‘ that the ﬂzr\nlto‘z'ing"o;iérathliﬁ_ )
&at Sﬂ.:.t Lake C’it I-‘lv.outh. and 411145,0,‘ notwlthstendina{ i*xtemitténﬁ ‘hew

.;v“vstay:.c, _cm.l.." by the exercw se of reasmable diligence, have f‘etecte'i such

'f,vfma},fw.:ctim.zrﬁ in ti e to hnave Te“.zttei t‘le 1ssuance of a gererul warmng

: 1-4 a.r to t-'kP acciuert sir,ce the U::ited roux:n st.“io _was able tn c:on‘i;a:ctf

taln E‘ey '*s lato as 43 41 a.r~ :
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_PROBABLE CAUSE

On the bas1s of the foregoingA flnd;;és of fact and upc“ all of the e'nw
‘.”d;e#ce a-rallable at thls tme we fmd. that the probable cause of the acmdent?.‘b
to airc naft NC 16086 (United’s Tr1p 16) on November 4, 1940, was the malﬁmc-—i:
‘b'tzonir.g‘ of ';he Salt Lake radio range and that substantlal contributs.ng fac-
'”"f,orn to the accident were: R e
(l) The fallure of the commmications o‘gerators a.t Tintic, Plymouth and
- Salt Lake Clty, Utah, _whose duty it was to monztor the range, to detect 1ts
; malfunctlonmg and immechately not‘n'y those concemed, and o
B (2) The fai}.ure of the pilot of ‘.E'rrp 16 to fo}.low to the fullest extent
| established radlo range technlque in aocor&ance with the reqmrements of the E'

: Procedure estabh shed by United and approved by the caval Aeronautzcs Admmi s;:_:

‘

»_tratlon.

'RECOMMENDATIONS - - .

. We present.the following recommendations pertaining to’ safety in air

:;.F.I'x,g_vigai?ion with respect to nost of which we understand -.t?‘éﬁ ﬂd_minlstratgr of : )
:. Cl“l’ll Asronautics to have .alreadyﬁi‘ni:tiet_e:_d action, ' o A
' Radio Range Tramsmission

“We vre«:oxzmend that a ‘SAtuay 'ﬁe nade »‘.by‘- thve»:g‘:_,“ivil Aa;_-bnlautvicS Aaﬁiinis‘tr”a-:
Ation of the components of" the .Salt Leke Clty range 1n ord.er to determme the
-;:reason for the demonstrated effects of partlcular atmospherlc condlt 1ons 'u:pa.n ::‘:'::f‘
';th 8. funchon;mg; ofthe I‘ange, ond that the k:ncwledge ga.lned from such study
::;be ased to. mprOVe the stability of thc Salt I.ake range a.nd exzy other range

'-where simllar cond.ltlons -enst
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: Rad.lo Range Iuonitor:l.ng System ,

x

We reco*\mend that a thorough study e made ’by the Clvil Aeronauties Aﬂ- :

4 ‘l““, :-'- ST

: ,mim.stratlon of the existlng system for monltormg radio ranges to the end

‘ .

s e
e

: that_any malfunctmning of a range will be imnedlately detected reported,

and. the necessary wa.rzungs issued. In connectlon with this study, considera-

’ ‘»"‘tion should. 'be g:wenv to the elimination of the preeent complete depend.ence :

Aupon aural momtor by provuhng a subetantlally reliable vimal indicator A

B ,.\.

- for mon%toring* oyerators. For example, automatic recorders llke the one pre-

" »_"{»Z;v_jsently mstalled 1n the Salt I:ake cm range station might be mstalled in ‘

‘ commun‘cations stat:.ons in order that nomtoring 0perators could actual].y see

t

the .,ignal ratios beivg recaived. I'he posslbllity of deve}.opmg an automatle

ydevice whxch would give a clear and. immediate warning of the malfunctioning -

£ he '_»ra,nge should also be conaidered ' The location of preseht monitor:mg

itations should be atudied wibh a view to detemining whether the lov'ation of

cular'? sta.tion with respect to the on course signals of the range mnni~

_is such as to pem‘lt effective monitomng._ For exa.u@].e, 1f a par

la.r monitor station is i‘a,r from the on course s1gnal of the range being mom.w

ored. and. thus 1s unable to detect substantml devmtmns in course alignment;

'r»mght be found. wiser to. reneve that staj;ion of its monitormg dutms and

ub tutte for 1t a remote receiver, located near an on course. szgnal. smlla:

remote manitor system aszabllshed at Sa.lt Lake City. Horeove
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014-11 Airva.;s (-:o‘m.urzcatio“‘s ;‘ﬂrn‘/»es

- We recommend tha* the prccedures now estachs_;ed for the traming and,
<periodic exammatlon of cenmun;canons personnel be re‘newea, mth tne ob,}ec- P
tive of secu*' ing the maxmum p0351b1e assurarce ‘that such personnel w;ll be
pro')e:ly qua..!flﬁﬂ to uz:saertake and perfom e‘flclent iy ‘the: heavy‘ responsa.— ]i‘ L
b:.htles muc‘- are i‘zmosed upon them, Spec1fzca3J, we suggest t’zat the aﬁe—-
_v-;v._._quacy of‘ the train:mg procedure use& in fam13.1ar1zing commcat ions employees
mth thezr dutzes and reS“OHSIDlllﬁles shculc be re—exam:med and. that sp ecial'v |
efforts nade to make certaln thgt all such cmp‘ 0'7»6a are acquainted with the
psracticai relat:.on of the:.r work to tae safetv of alrcraft operats.on. e

We furtl:er recommend tnat efforts be rer.we:l to secure the necessary

_ authorlty -an funds from L.pproprla*e overm:ea*‘aa. agencms to increase th S
v compensat:.on of co*mmlcatlvns emp.i.oyees, to av' id the present excessive bt‘»f
laover among such en loyees and to make 1L poesible te secure and keeb per on

;:of hlgh calﬂ:re. o

Ultra ngh Frequencv Raaio Rané“es

We recoumend theb the x-fork now ‘oem:: carmeu on by the civz.l Aeronautlc

i Admmistratlon of d:evelopmg and servxce-—testing, altra *1gh frequen\.y radio

rauges be hastened to the greatest eAtent possn.ble, particularly m.th respect

"'_t:o the determmation of the value of such renges in mountaz.nous terram hhere

,fadequate recept:.on o*‘ radlo range sn,gnals :.s especxally 1mpor’sant

:‘f'Standardlzauior ef Let-Down Procer‘nre

commend tha‘c the Citil Aero“a.utics Adma.mstratmn standa:dize the

;le down prcced.ures for ea»h azrport autborized for' ir ca.rner operation to

“the end that sich procedurs W11 Yo the seme for all siroraft, both cf
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' military, te the gre'vtest extent p‘.rmitted by vanations in the 1uherenf.

o »characterlstlcs of the alrcraft cnp oyed. ana thelr c'qmprvnc-:nt

T‘of szil Aeroneu twcs s0 re“ort tv thu Boam in er that we ma,ar 1ssue the

W
. N

J_atlons red u;rmg tbe use m 5% ci‘ standard. procedures.

Arprovc.l angd. Cartlfloatin of Air Kavigatfon Atds owned or operated
t‘qa.n t'.he Cnnl Aermautxcs Admlnxstratmn

E equiph nt, s*a_.batlc n, »amtenance a::d. npeu.atlon of suc"x facllltles meet

Mma.mum stdna.arc.s reoun‘ed for eafety o;“ aircra;t‘_t operatmn,

| POSSIELE REGULATORY ac'zidﬁ .

’ "‘he Givz.l .Ae*'anautlcs Bcard has ini cd a study of certain p'f'ovis:.ons ;

’ 'Of the Ci‘r‘ll Alr ’Regu_‘at;ons in ord.er to determlne whether there is, need fc-r E

amendlng the presﬁnt reg‘.«latm 8 or pm:n.}.“!.g,zad;:\nb new. reg*ulat).ons B .:reason Gf

:facts developed da.n“g the course of ocur 1nv°st1gat1cn of thls bacc 4

R?dm Range Rccertlvn

Sec ion 61 '7'7'30 of the ClVll Air Begulatians promdes as. follbo s(t;b o

"61 ?'720 Com;urlcatluns fa*lhre In the event of irabllity o
r-?to maintain tvo-way comrunication with the aprrorriate communica~. '
~tions station or in-the event the % the pilot -does not receive. rad;o '
'range signals S‘{l'fflc.‘.‘ ent t¢ pcrmt his malntﬂlnmg an. mstrnment
flight on course (ses sec. 60.36) to any point cleared to-
ise specified in an approved fhg}ﬁ: vlan, one of tbe follow:.ng
ocadnras sh&ll be obsemé s P
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- "61,77200 (a) Contact flight. The aircraft may proceed
- rrovided that the flight may be made in accordance mth con—- o
- tuct flight rules as provided for in sec, 60 4, T EEERR

861,77201 (&) Landing, ILanding shall be made at the nearest »
suitable airport at wihich favorable weather conditiors exist a.nd o
where no airway traffic control station is located, s

"61,77202 (¢) Emergency procedure,  In the event weather
- conditions do not pernit the procedures prov:.d.ed for in section
- 7B1,77200 or section 61,77201, the pilot shall procsed according e
..to his approved flight plra, including any amending mstructlcns T
" issued and acknowledged en route, with particular attention to -
- maintaining his last acknowledged assigned altitude until the ap= .
“'proach time last authorized for him, after which landlng may be
~~ made, Normal traffic will resume as soon as the aircraft has
7 landed or béen accounted for, tut, in any event, in not more than
- 30 minutes after the approach time last authoriged for the __alrcl‘aft "

While a literal reading of this regulation would appesr to prohidit the
cont inuance °f & let-down procedurs, éxcept under ‘emergency‘c‘:onditionsﬂ, in thﬁ

'event that reception of range siznals becomes impossi“le by reason of heavy

Statxc, it is poss:.ble that the regulation needs rev1smn in o"der that such
»constru tlon may be perfec+1v c}.ear. T‘ze Board. 1s stwmg the poss:.bility :
‘of iSSf -ag a new regulatlon or clarzfying the above~¢1uoted cne so as elearly
to f“ol'a.’olt except unaer emerﬁ,ency eondltlons. the contlnuance of a let--dm
Proced‘ure th*ough instrument flying condltwns whenever ra.dlo range receﬁtlon:.",""

| is such that the range s1gnals cannot be recezved clearly and . contlnuously

D:Ls atc‘z Proceuure e » , -
: E , . i

A Conmderatlon 1s bexng grlvcn to the pronmlga ion of a regulatmn whzch
would authonze a d.lspatCher m charge of a fl1ght to ds.rect it to an alter~

.nate or take other 1ndzcate:1 actzon in uhe event that hJ.s Judgment 1eads h:.m 5:' i

L ito beheve that the flmht Carnot proceed thh safety 1n accord.ance wnh 1ts o

f;.f":»origmalv claa:r ance,» Thls pox»er of the dlspatcher wauld be su‘o,;ect to the



; ,authority‘whicii’ is vested.im the jﬁil&t,:-itov- depart from. regulationor from coz+

'pamr pUlle when, m hls guégment, -an emergenc,,r then con:t‘r.:ant:ulg> hin requires
Le%-nown-‘i‘hrough Procedure }
is also glvmg’ consuieratioug to the promulgation Qf a gencral

"_regula.tlon re(mirrlg pllots durmg let—-dovm—-through procedures ta a.ttempt to

k determme whether the rad:m range legs they are using are nroperly al:gned

by takmg bearmgs on. the statlon eitner contlnuously or at ‘tfrlef“ intervals '

' ‘_':uurlng t‘le executlon of suc‘a procedura and by tne use of an,,r other means

.avallaule to them

B /s/ Harllee ‘Rranch
S ‘Harllee Branch Chairmen

© /s Bdward P. Warmer
SO j‘E,5.‘._wz5>.1,‘d-.‘;,P;..-.Wa.?,u,‘qrsez;.t Vice-Chairmen . .. .. .

» /s/ Osw;slu R ‘an
; v_,_‘Oswali Ryan, Henm ,,erm

/s/ G, Grant 'Wasdn, Jr,
. urant ﬁason, yr. y Femuer

- /S/ G2 sorge. 2. Bake". S
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