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4 . A b s t r a c :  

Plight 201, crashed during an instrument approach in instrument rr,eteorolog<cal condtions at 
A b u t  1127 F.s.~., on Jmuary 20, IC81, a Cascade AirwaSrj, Inc., Beech 99A;opereting as 

Spokme International Airpwt. The sircraft hit  e. hill about 4.5 mifes from the runway 

appw~ch procedaie was 2,760 feet. Of the nine persons aboard Fiight 201, seven were kiiied 
and ?wo were injured seriously. 

+' .c,-~.?oid ..--. et an elevatioG of 2,546 feet. The minimum descent altitude for the instrument 

3,500 feet b e  maintained untZ t he  aircraft passed the  final approach fix, Iocsted 4.5 miles 
Tke instrument approach procedure the fiightcrew .sed required .hat a!? eititude cf 

from the runway threshold. The eircraft impacted t'ne ground near the iocation of the f i n d  
2pp:oa-h fix, which was about 1,800 feet southeast of the Sp0kar.e VOBTAC. 

eccident was a premature descent to  minimum descent altitude (>IDA) based on the 
The National Transportation Safety Board determines that the probable cause of the 

Bightcrew's use of &i incorrect distance measuring equipment (DME) frequency a i d  the 
Eightcrew's subsequent failure to remain at or above MDA. Coiltributing to tie ca'jse of the 

selected end the failure of the Plightcrew to identify the localizer DXE feciliity. 
accident wes ::he design of the DME mode selector which does no? depict the frequency 

4 
? 7. Key %ords  . 1 !R.Distributio? S t a t e r ; e n t  

I M r u m e ~ t  approach; descent below minimum \ This docuaent is avai!able to 1 

descent &iPu&; 9 % ~  selector; hold button: :oedize; 1 the puS!ic !hiodgi'? the  Nation& j 

ipstrument awroach; misinterpretation of approach chart, i Teclnicai information Service- j 
incorrect DME freqtency, design of DME mode seiector, 1 Springfieid. Virginia 22161 
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IPERCErn AcaHzEm XEPWT 

A*>&& cwy 21,19a1 

BPSCXCRMT' 99W, W390CA, 

BANUARY 20,1981 

s m o m  

CASCADE r n W A Y S ,  we. 
SPCFiANE, WMrnGrCN 

A'wout 1127 P.S.K., on January 20, 1981, e Cascade Airweys, Inc., Beech 99A, 
ogereticg as Flight 201, crashed during an instrument approech in instnrmen: 

4.5 miles from the  runway threshold a t  an elwation oi 2,646 feet. The minimum deseen: 
;;?eteoro:ogical conditions a t  Spokane lnternatioaal Airport. The aircraft hit e hi1 a b u t  

ei-tiiede for the insQurnent approach procedure was 2,765 feet. Of the nine ?emOnS 
ajo.  .a Flight 201, seven were kiiled m d  two were injured seriousl;.. 

The instrument approach procedwc the flightcrew used required that an 

ioceizd 4.5 miles from the runway threshoid. The aircraft impacted the Fomd ne= the 
dt i tude of 3,500 feet be maintained uP1 ?he aixvaft :-,sed the f ind  approach fix, 

l o c e t i ~ n  of the  final approach fix, which was about 1,805 feet southeast of the Spokaxe 
'JORTAC. 

of the  accident was e premature descent to  minimum descent aiti"ii;de (MDA) based on the 
The Netional Transportation Safety Board determines that the probable cause 

ilightereini's use of an incorrect distance measuring equipment @ME) frequency an.d the 
fightcrew's subsequent facure t o  remain at or &ove EADA. Contributing to  the came of 
the  accident was the desigr? of the DME mode selector which does not depict the 
frequency selected and the  failure of the flightcrew to identify the !ocalir:er DME 
facility. 

I. FACTUAL IPYFORMATIOW 

X390CA, was being operated as a scheduled 14 CFR 135 passenger flight betweea Seattle, 
On January 20, 1981, Cascade ilkways, he., Plight 201, a Beech 99Al 

Washington, ard Spokane, Washington, with intermediate en route stops at Yaldrne, 
Washingtoh, and Moses Lake, Washington. 

W a l l a  W&a, Washington, about 0500 I/  and conducted the preflight activities aceczding 
The flightcrew reported to the Cascade Airways opr,?atiom facility in 

to Cascade Airways procedures. They deperted Walla Walla a t  0604 as the Eig!ltcrew of 
Flight 930 snd made one scheduled en route stop at Richland, Wasfiing-ton, before errfving 
a t  Seattle a t  0733. 

- I/ P.U times herein are Tecific staqdard, based on t h e  24-hour clock. 



-2- 

however, it wes 13 minvtes behind schedule when i t  stopped at Yakiins m d  25 ininUtes 
F i g h t  201 departed Seattle on schedule et 0805 OR an instrument night plan; 

late whex it arrived af Moses Lake, Washington, at 0950. Both late arrivals were the 
result of weather delays. Although Flight 201 had been schedded to  depart jloses Lake a i  
0935, the depmture was delayed untii 1055 because of weather conditi0.w at Spokax. 

Lake. BEsed OP radio transmissions of Flight 201, ir was determined that the first officer 
I .:o crewrnembers and seven passengers were on b a r d  when Flight 201 departed Moses 

was probably fly<ng this flight segment. 

- 

The en route portion of the flight to  Spokane was meventfd. At i316:i5, 
Flight 201 contacted the Spokane Approach Control West Arrival Controiier and reported 

information MIKE a 0 3  special observation, measured ceiling 200 bfoken, visiS3ty 
6,000 feet and A T S  2/ information MIKE. Information $EKE was: 'Spokane international 

expect veclo?s for ILS approach landing runway 21, advise on contact you have 
if2 mse, fog, temperature 31, dew point 31, wind 020 degrees a: ?? eltimeter 30.19, 

i;Leorrnaticn MIKE." 

The nest arrival controller responded: "Cecee,le 2 ~ 1 ~  SpJKme approach, ident, 
fly heading 0 5 0  vector ILS (21) final approach co'wse maintain 6,000." 

Ax 1116:46, the con:roller transmitted, "Cascade 201, w e  j>cst changed the 
runways, sir, runwey 3 is in use, wind 030 at 8, turn righi heeding 070." Zig% 20; 
eekxowkdged this transmission. A t  1138:35, the controller said 'Cascade 2 R i  turn right 
heaeing C90, be a vector for spacing, they still go: oircraft lined up for 21." Flight 29; 
acknowledged and was imtructed to descend to  4,000 fee?. 

A t  1121:08, the controller said, "Cescade 201, you31 :be vectored ecwss final 
for Spacing." At 1121:50, the west arrival controlie? hended off Flight 201 to  the local 

southwest of the Spokane VORTAC. 3 f 
e03trGiier. The position of Flight '201 w a s  given by :he west controller as 10  miles 

- 
At 1122:10, Flight 210 asked, ''Spokan?z 201, ere they zonna :urn the beck 

c o m e  ox?" The controller responded, "Yes sir, they will he:e shorrlp, they still got e 

transmission. A t  i122:23, the controller said, "Cascade 201, turn left heading 030." 
United jet on fiml about e 4 mile final for 21." Flight 20: ecknowiedned th i s  

a t  '1124:12, h e  said, "Cascade 201, localizer should be up 6 miles f?om OLAKE, 4/ &eared 
A t  1123:35, ..be contfoller ins>ructed, "Cascade 251 turn left heeding 360" end 

for the approach." A t  1124:16, Flight 201 replied, 'There i t  is, we're eiee?gd for :he 
approach, 201." 

A t  I i 2 5 5 0 ,  Flight 201 rey:ied, "Rqer ."  This was the last transnissior! from Flight 231. 
A: 112545 ,  the controlier instfucted Flignt 201 t o  contect the Ssokane tower. 

and l17'37'30" W longitude. The initial point of impact was on slightly rising terrair. a t  en 
.%bout 1127, the eircreft crashed into a plowed field e? l a t i ? r e  .iS93B140:' tu' 

elevation of 2,546 feet. The aircraft became airborne ag&in, went over e bilf?oc, and 

The initial impact point was about 1,770 feet southeast of Spokane VORT.+C. 
e8xe :o rest 1,380 feet from the initial point of inpac:, at . n  elevation of 2,455 fee t .  
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second witness saw the  Grcraft when it  became airborne after the initial impact. BO% 
One ground witness saw the aircraft hit the ground and become airborne again. k 

witnesses saw the aircraft tur5: into flames after it  came to a halt. The witnesses, who 
were below the impact area, said the hilltop was  obscured by clouds and fog. 

seated on the right side of the aircraft opposite the main exit with his seatbelt fastened 
Both surviving passengers had boarded the aircraft in Yakima. One survivor W e S  

securely. He said the Eight had been routine, the  visibility at altitude was good, and he 
saw patches of fog on the ground. He said that  he was not aware of the newness Of t h e  
ground until the initial impact. He felt the aircraft "lurch-up:' and the right wing wen: 
up. As he looked out he could see trees but not the ground. The aircreft waS in 8 
nose-level attitude after the initial impact, but shortly after, the nwe went down. H e  
braced himself for the crash. After the  aircraft came to rest he was not in his Sea: but 
w a s  in the aisle facing the rear. His seat he@ separated from the mounting brackets OF. 
the cabin wall. The aisle floor legs were not Pound. 

of the aircraft. H e  said the flight was  uneventful en route t o  Spok?--) and he e x l d  see 
The second surviver was se&ted in t h e  third seat af t  of the cockpit on the !eft side 

patchy ground fog. H e  recalled that he heard no public address annsuncementq from the 
Sightcrew during the flight, although there was a series cf ?%PIG fyom ';he speaker. 
Neither he nor the other survivor recalled the seatbe!; si@ in tke  cabiin. Re sWed that  
tine aircraft made a series of tiirns during the arrivel in tP.e >poker,e area, end at 035 point 
he heard what he though? was the landing gear being rezycled twice before i t  was finailv 
put down. H e  also heard e loud buzzing sound from the cockpit and saw a red Zpht 3n the 
instrument panel. He believed the light came from the cockpit area whe:e the 1&nlinX 
gear handle was located. 

series of turns, end the flightcrew appeared to  perform rmtine duties in an urhiiried 
According to the second survivor, there were no unusua! engir.e noises du?in: the  

manner. H e  had his seatbelt fastened with about 1 inch of slack in it. The aircreft .ves in 
the clouds, and be had no ground reference until just before the first imDaet w.Iti? the 
ground, when he saw ihe ground and trees and was surprised a t  the !ow altituse of the  
aircraft. He felt a scraping under :he aircraft and immediately put Ns head in his 182 in 6 
brace position. Before h e  could bend over completely, the aircraft made the ?::st impact 
wi th  :he gound. There was no warning from the  flightcrew, nor w a s  there an ebrur;t ~r?ll 
up of the aircraft before the impact. Engine noise levels remained mchsnged. The ici t id 
impact was  severe, and he stated that he saw two passengers who ?id not have their 
seatbelts fastened, thrown from their seats. The aircraft became airborne agein and ,.sen1 
straight aileed in a nose level attitude. The nwe went down, he felt serapkg a~:ain: e l l  
the aircraft hit the ground for the second time. Iiis head was thro-$;n into his knees, an? 
his body was shoved forward. WAen he recovered from the crash, he found ?hat he was 
still strapped in his seat, but was on his back in the aisle. Eis seat w a s  6t:ached t o  the 
cab:? floor, but the wal l  mow.ts had separated. H e  crawled out of the  wreckage and was 
abo;..t 15 feet from the aircraft when he saw the engine blowup and f l~mes and sm&t 
engulf the cabin interior. A t  the same timeg he saw the other surviving passenger Rove, 
ana he returned to the aircraft to help drag him out of the  wreckage. As they roEect pway 
from the wreckage, he saw the aircraft in flames. Both passengers stated that they 
believed that the fire started in the right engine. 

- 4/ OLAKE - OLAKE intersection is the firisi approach fix for the locelizer 3 instrument 
approach procedure and is located on the centerline of the app?oeCh C O ~ I T S ~ .  4.5 zSes 
from the runway 3 threshold. 
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Injuries Crew PassenuePs Others T O M  - - 
Fatal 2 5 0 7 
Serious 0 a 0 2 
MinorINone 
Total 2 

a 

The aircraft was destroyed. 

There was some damage to the wheat field where the aircraft made the initid 
ground impact. 

trairsng required by current Federa  ieylations. (See appendix B.) 
Both pilots were qualified end certificared for t he  flight and had receive6 the 

Both pilots hac reported for duuty a t  0500, end each pilot had 15 hows of 

ana had flown 3 hours 20 minutes when the accident occurred. 
off-duty time since the  previous workday. They had been on duty for 6 h w r s  27 mimtes 

1.6 Aircraft Hnfwmatim 

applicable regulations. (see appendix C.) The Mode C altitude encoding capability of i'ne 
The aircraft, a Beech 99A, was certificated and maintained in accordance With 

altimeter had become inoperative during a?: a r l i e r  flight on January 20, 1081, ax2 had not 
been Tepaired when the accident occurred. Bowever, e Mode C reporting capability was 
not required for Cascade Airways operations. 

PTS A-27 turbopropeller engines and t s o  Hartzell Mode! No. IIC-B3TN-3 p?opeXe?s. The 
The aircraft was equipped with two Prate & Whitney Aircraft of Canada, Lid,  

aircraft w a s  within center of gravity limits, was below the maximum e;iowable w e i ~ h ?  
limit, and was carrying 1,350 pounds of jet-A fuel when i t  departed t h e  Xoses Lake 
airport. 

I.? iBet-logics% Inh-rnaBion 

Service (NWS): called for ceilings and visib&ties beiow i , O O O  feet an2 3 miles  in f o g  et 
The area forecast for Eastern Washington, issued by the  Netiond Weather 

hternetional Airport w a s  for visibilities vargng from 1/4 to 5 niies in fog. There were 
the time of the accident. The terminal farecast between 0800 a d  1200 for Sp0kasr.e 

no in-flight weather advisories applicable to the time or the location of the sccider.:. 

Surface weather observations for Spokene internationel Airport, taken 5.~ 2 
NWS observer were, in part, as follows: 

-_ il08--Measured ceiling--308 feet broken; visibiiity--Z mi, :olz: 
wind--02O0at 7 kns; &timeter setting--30.18 img. 
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- 1123--40@ feet scattered; visibility 2--mi, fog; wind--04Co at 3 kns; 
aitimeter setting--38.18 irBg. 

1 Spokane International Airport. The localizer and distance measuring tJuipment (D2Liz) 
Plight 201 was making a localizer instrllment approach to runway 3 at  the 

iRfOrmetiOn for the approach procedure is provided by the loc&izer transmitter st the 
ertitld, 0,3 mile from the runway 3 th?eshdd. The Spokane (GEG) VORTAC is located 
abont 4.5 miles from the runway 3 threshold and is about 1,800 feet no?thw:OSt of the 
!oc&zer 3 centerline. fsee figure 1.) 

An aircraft can be vectored to tine localizer course by sir traffic control 
CATC), in which case, the pZot would no: have to tune the Spokane YOXTAC, except for 
orientation io the area. If E pilot is intercepting the 10 DME are to proceed to  the 
ioceIizer course, he w07Ad have to use the Spokene VOXTAC DME information for 
navigaticn guidsnce to intercept and fly the DME arc. 

As swn as an eircraft is cleared for the instrument approeeh, the proced.3;e 
requires the flightcrew to tule and isontify both the localizer 2nd DXE frequencies 
il0S.C IOL3). Course guidance and distances from the airport would be derived from the 
localizer f:equency. Once the aircraft is on the !ocalizer centerline, ?he only me for the 
Spokene VORTAC would be for genera! orientation or identificetion sf the OLAKZ 

not to we the DME, or elected to  use the VORTAC crossing radial BS E! backup to the 
intersection with tke 115' radial, which would be epplieable if the pilct hac! no DIVE, chose 

DXE. 

A pilot is required to maintain 3,500 feet until the 4.2 DME point (or the ??5* 
redial) is reached. At that point, the aircraft can ce descended to the minimum descent 
aititude of Z,'i6G feet. If the runway environment for runway 3 is not in sight by the 
0.2 mile DME point, a missed approsch is requPed. A t  the Tissed approach point, BI? 
s i rcraf t  W Q U X  be 393 feet above :he runway touchdown w n e  and 0.5 nile from t h e  
runwey t3reshoid. The approazh procedure contains c? visual descent poht (VDP) which is 
sipiiied hy R Yn in the p?ofiIe vi?w of the chart. Descent should begin at this point, 
iOC&eB ai the 0.8 mile DME, to fly a 3" descent t o  the runway provided the aircraft is et 

seen by the $lot. 
MDA. However, EO descent is authorized d e s  the runway or the r u ~ w e y  env i ro~ment  is 

The instrument spproech nssigation equipment for rmways 3 and 21 is 
designed so that the navigation ai& for both runways cannot opexte simultaneously. ?or 
example, the instrument landing system G S )  to runway 21 was in use when Flight 201 
sr:ived in ?he Spkane area. As e resd?, the localizer 3 instrument approach aids cwdd 
not be activated until the ILS approaches were completed, and the ILS equipmen: was shut 
down. An interlock device precludes the activation of one instrument approach system 

be accoinplished in less than 15 seconbs. 
while the other eqtripment is OpeFaPiOIl€d. The transition from one systen to  the 0 t h ~  can 

Federal Aviation Adminisrrstion (FAA) flight and g?o&zb checks of the 
Sp&me VORTAC end loc&izer facilitks on the day of the eceident fomd that & 
components were operating properly. 

2.9 *mm-,enaiaG- 

There were RO known communications difficulties. 



Figure I.-- Localizer runway 3 epproach chart. 
!Not to  be used for navigational purposes.) 
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XoX Epp::.cab!e. 

1.11 PZ*t R w d e r s  

The aircraft *as not equippel?, no? wes i i  required to be equipped, with night 
reco:de?s. 

1.12 H?ech@ and Impeet Mmina~m 
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eie,mtiofi WES 2,6iO feet. The initid impact was in E plowed wheat fiei3 %s a X;?e.*T.etiC 
i S ~ e  sixref: struck the prosnd et en eievstion of 2,645 feet. The hilitop 

5 2  feet ionz and 5 l i 2  feet apart. The track widths corresponZ to. the lending gear ;a.id:bs 
heaCing of 25O. The ground m a r k s  in the fiefd were th-ee pardlel, shallow t?ack.ss, a b u t  

0:‘ e 3eech gC.4 airex&:. 

42 r tree lending geers, the landing gear assemjlies, sfid pieces from the Lower 
ca?t @f the iileleze we?* scattered elor,- a line extending eboat 275  feet beycnd the  
gwund traeks. A mees*u?ement of the msirx gee;. actuators indicated the: the  gears were 
LC :he ?&I dcwr, position et impact. In addition, E tip fpom t h e  !eft emgfne’s propeller, e 

?cta:ing beacon weye found in the same gezerdi aree. 
wing s:a strap cover which had been in the lower baggage pod, and the l 0 W w  f.Jse!age 

The =sin w:eckage WES located OR the  opposite side of the hiil. about 
11383 fee: f ~ c m  the initial ixpact pokt, at an elevation of 2,455 feet. .kfter the aircraft 
~ a d e  fix& g o m d  contact on a heading of a b u t  25@, it  slid ebout 75 feet before the left 
a h g  struck e :ock which ca:sed it to turn left to a headifig of abodt 350’. . .. 

The wings rerrained attached to the fuselage, Sut the upper righi winc forward 

separated par:idly from the luselage and was positioned sbout 45O to :he lei: of the  
&:tech S i t  was stripped! and the fitting for the bois was broken. The empennage ha6 

flselege. .rtU Sight control surfaces were intact end attached io the aircraft. The 
aiieroi?: rudder, and elevator f ight  coR?rOi cables were intact and exhibited no pre impc t  
damego. T?ie 2 a s  were ettached to the wings and were in the 30 percent down position, 
which was determined by 8 measwemen; of the Cap actuator screwjacks. 

aft of the Wint where the right wing foired the fuselage. The cockpit snd cabin areas 
TPe rmeiage was relatively ip:act after impact, although there was 5: break 

were bsrned severely in the postcrash ground fire. The entire upper portion of the 
fuselaze f rox  the cockpit eft was destroyed >y fire. The side wails were burned down to 
?fie emir end crockpit Roor on the left side er,d t o  the bottom of the window lise on the 

s-*.L side of :he f*usela&e. in addition, the cocicpit instruments, nsvigatjon radios, m d  the 
9 M E  xode seleeior were burned severe:y. 

we-e ?ecc:wed.  The Xc. 1 communicetions receive- was tuned to t h e  Spokane approach 
The navigation comnunications ilnits n:ounted in the center iwtrurnent penel 

con:-oi frequency of 124.2. end the Eo. 2 unit w6s tured to the company frequency, 151.3. 
Sot: nev l~e t ion  receivers were tuned lo 109.5, which WES the Spokane localizer 3 
frequex:;. The No. 2 DME switch on :he DME mode seiecto; was engaged: t h e  No. I 
DW.: the :.ieL;;, and tine X?i.%V switches were is the off qosition. 90th filtirnetem were 
des?royed and no information coud be derived from then.  
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ir :. i Additional Information 

i-i  */ r,aseade Airways, Inc., Operating Procedwes ~ 3 7  * 

Cascade Airways, Inc. was authorized to conduct air taxi operations as air 
.xrri?? engsged in air transportation utilizing aircraft of 12,500 pounds or less maximum 
2er-tiSicereci gross weight in accordance with 14 CHR 1?5. The company had been 
+per"PSi:g for tibout 11 years and operated 12 Beech 99A aircraft and 3 Bandeirante 
_..-- ai:craft. Cascade Airways employed a b u t  90 pilots and transported about 
- -:,..;... - ,. ?zssengers ir, 1980. 
- > S F .  ~ 1 5 - , , . - - , , .  

-a,, 

Tile following procedures and gmlicies were extrscted from the  Cascade 
.L.i??iCyS: he.  Flixht Operations ?rianuah 

iZESPOfu'SIBiLiTY OF ALL CREWMEMBERS 

9. All  crewmembers are responsible for bringing to the atten- 

comnand, any condition, occurrence, procedural error or 
tioa cf other crewmembe?s, particularly the  pilot-in- 

Crewmembers shall never assume that other crewmembers 
malfunction which may affect the safe conduct of the  flight. 

ere also aware of such matters without verification. 

* * *  

IURPORT/ROUTE FAMILIARIZATION 

A. No:withstending maintenance of routelairport qualification 
requirements of FAR end company policy, the captain shal l  
be responsible for assuring himself that he is familiar with 
current airport conditions, applicable instrument approach 
procedures, departure procedures, arrival procedures and the 
enroute proceddres which may Se used in the  conduct of the  
piariiied flight. The cnptain shall discuss with Flight Control 

signed. 
any such matters in question before the dispatch release is 

* * *  

X. ISSTRCMENT APPROACHES 

A. Approach check list shell be completed 5 t o  10 minutes 
before beginnlng the approech. 

R. Both pilots shall be responsible for reviewing instrument 
approach chart, or charts, well before beginning t h e  
transition to the approach, or the actual instrument 
approach. The approach chart shall be retained in a position 
of ready reference by both pilots while the approach is being 
conducted. 

* * *  



... 
S .  PGots in command are reminded that the lending and tekeoff 

minimum oiovided bv the  Instrument Aomoach Chert &?e the  

exercisirlg the pilo6s emergency authority. Pilots in 
command are responsible for evduating the prevailing flight 
conditions at the time the instrument approach is being 
conducted w.d for adjusting the published minimum upward in 
the interest of safe completion of the flight when those 
conditions dictate. 

prsiarizg for the Iocafizer 3 epproach wes thei the No. 1 NAV receive: should heve been 
Acco. .ing t o  its Director of Training, the  Cascade Airnays procedure in 

Wm.5 to t k  localizer facility (109.9 1OLJ), and ?he frequency wodd heve been identified. 
The XQ. 2 S A V  receive? coul6 have been :med to  the seme frequency, or to :he Spokane 
VOSTAC 6175.5 CSG),  to m u k  the ssssage of :he fi?ei approach fix. 

The Cesczde AirW6J’ Fiigh: Standards ?.Tenual contains .the following 
procedures: 

Xhen pr8ciicEJ, usuaiiy 5 minutes from airport of intenZed landing, the 
$10: ‘I><;.ng wi?! order the “Approach’: Checklist. 

1. Heading and Altimeters 
2. R8dios EC MKRS 

4. Cebin Sign 
^. Fax 3riefing 

5.  Autofeather 
5. ?x@ Sync 

Cr-CK’DISET 
QSZT 

COMPLETE 
BOTH 

C-AIIMD 
OFF 

‘A~!xoach” checklist was completed, t h e  p2ct not flying wodd announce the following 
ii;fo:;ri~tior. concexing the LOC 3 instruntent procedure: 

The Czscnde Airway crew coordination procedures required thht once the 
.. 

The Spokane fieid elevation - 2,272 ft. 
I n b m l i  Zeeding and Check CSS Setting - 025’ 
Minimum Descent Altirude - 3,760 it. 
?Aissed Appoach ?oint - .2 DME 
Missed Apprcech Procedure - Climb to  5 ,OOG it. 

LON! and Mold. 
Cirect to  PHORT 

The cxw  cwrdina;ion section of the Flight Stan&:& Manu& ?eqGred the  
fQEOXing procedures: 

A. ?;eDeretion for Instrument ADproech 

;. .Ui instrument appoeches have certain basics in ccmn‘.on. 



a. Good descent plennins 
b. Careful review of the approach plate 
e. Accurate flying and good crew coordination 

2. Approach check3ist sko i id  be completed approximately five 

his undivide3 attention to ilgTing the ai: \lane. 
miniltes before beginning approach so that the pilot can give 

3. Prior to reaching the I n i t i d  Approach Fix !IAF), both  pilots 
w i u  review the approach plate an6 i t  wil: be left out and 
visible t o  iRe ncnflgin-g pilot through out t h e  approach 
procedure. The pilo: flying will specify ?he radio aids 
required and wili crosscheck thet the correct aids have been 
selected, tuned and identified. 

* + *  

D. Approach Clearance 

When .cleared fcr an epproaci, descend ?o the lowest MEA or i n i t i d  

approach fix descend to pmcedilre turn altitude. 
approach altitude as soon es possible. If in holding pat;ern a t  final 

8 * *  

F. Pilot D d e s  Durins t h e  Approach 

1. Flying the Aircraft 

Duty - Fly the aircraft in normal procedit-es for type of 
approach b e x g  fro*:. 

Callouts - AS app: >priate for gee; end flap management? 
poxer set:ings, chechists, etc. 

2. Altitude Awareness During Non-Precision Approaches 

t h e  approach. 
P u t y  - Advise the non flying pilot of eititude changes during 

leaving procedure turn alti?ude for minimum sltitude, 
Callouts - When vacating eititudes, callout for example 

inbound for crossing the final approach fix "Leaving 4,000 for 
3,509'' etc. as appropriate. 

G .  Non FIving 3io: Duties Dur ing  t h e  Approech - 
1. F i n d  Course Interception 

c 





Cellouts - :'Minimums - no contact" or "Approach 
Lights 12:30,': '?Runway in Sight," etc. 
- NCTE CeU out exactly what is seen. Do not report "runwey 
in sight" until the runway is scr:u&Jly in sight. 

5. Failure to Establish Contact 

have Seen reached and/or missed ap:oach point has been 
Duty - Advise frying ?Soot that published aititude minimums 

reached ax? there are no visual cues. 

Caliout - "?<finirnums!Time Up - No Conleet." 

Duty - Assist flying pilot in managing power, Eap ,  gear end 
checkiist per normei operating procedures. Advyse flying 
pilot if aircreft descends below minimums. Set radios to 
missed approach procedu:es. 

Callouts - Xs appropriate. 

XISSED A?PRO.%CH 

A. A Missed Aoproach W i l l  be Execute,: When: 

1. No visxal ciles me avaiisble alter reaching DH on the 
Mksed Approach Point WAF') as appropriate. 

2. ' i i s u ~  cues are iost after descen5iing below 3Fi' or XJ.4. 

3. K i t h  referel;ce to the runway, the a i rc rd t  is not 
p9sitioned and t.;-ecking such that e safe 1andii.g can be 
aceonpiishe& 









1 

seve.Fa? occasions diring the  flight. Cascade Airway manegemeni and other DnO% Stated 
t5s.i the fightcrew was very profession& in the conduct of their duties and they could not 
exp!air their performance on Flight 201 a t  Moses Lake and Yakima. 

Distance Measu-ing Eqxipment.--The aircraft was equipped with e single-unit 
Z)?? an.d e Collins Avionics Company TCX-451 DMZ Mode Selector. !See f i g z e  2.) The 
pl;~t:i-butto~ mode selector allowed a pilot to select Rileage readings from either 
navigation receiver by selecting the DME NAV Selector 1 or 2. Ir; sddition, a pilot co3dd 
selec: the 73% Wold': position, which wollld allow him to display QVE mileage ??om one 
station while receiving navigaiion COUTSI: guidance from a second station. Khen the 

seieetor. For example, if the No. 2 navigation receiver w a s  tuned to the Spokane 
YOXT-AC with the No. 2 G,ME selector in we, DME mileage wodd be dis?!ayed from :he 
Spokane VO,YT..IC. It" the pilot then selected t h e  "DME Hal<;" the D Y E  information would 
cO?itinue to come frcm the Spokane VORTAC, regardless of the select& frequency in  the 
So. 2 navigation receiver. The pilot would have to  select the  "DME X:XV 1" ar W?E NAV 

"Hold" position was selected, the pilot had no indicatio? displayed on the instruFect panel 
2" position to get DXE informatior? from the stations tuned in each receiver, When the 

of t h e  source of the D?<IE information; he w a s  required to remeaber the navigstion a i l  

of the "Rold" ipreviotisly selected) frequency be displayed in the cockpit. 
useG fo: t h e  D X E  readout. Neither iiie F A A  nor Collins Avionics r e a ~ r e d  the; B Teedout 

..T_ '3013.' function was selected, an amber light woilld illuminete above the depressed hold 

A Collins Avio?.ics spokesman stated thei the TCR-45: S V E  '\lode Selector 

Standard Orders for human fectors or iurnen engineering tests of approved equisrnen:. 
w a s  desigzed to meet FAA criterie. Sowever, there is no reqliirexent i n  F A ?  Technical 

Collins Avionics employs two human performazce speciei.rts who, in acldition t o  ":her 
Ziities, look 8 2  eqcpment for human engineeping criterie. The spokesman stated t h a t  

placement: an i  practicd pilot irterface. The company reportedly he:! received no 
Collins studies each piece of avionics eqatipment for log;_., .-eadahility, flyeE;it:;; cockpit 

compiainis iram users on inadequacies or confusing aspects of the TCR-45: D'IE Mode 
Selector. 

measuremen: G f  the cockpit noise lev& in a Cascade Airways, Inc., Reech 39 using 
Cockpit Noise Lev ;.--The Safety Board investigators suwwised thz 

a: a point just to the rigni of the captain's head. A. Jawer setting of '35 percen? 
General Redio Precision Sound Level Meter and Ailaiyzer. The measurenents were taken 

revelations per minute (rpmj and 1,100 pounds of torque were used du:ing the 
zTeassireFents. 

The cc-kpii noise level was measured at  '37 decibels dBfA) 5 /  which equates ?o 
a speech interference level (SIL) 6; of 85.5 dB. The dBM) and SIL valves measured in  the 

range between shouting and maximum vocal effort, are required. Feech Aixreft 
359.4 with the range wherelace- to-face communications are difficd:, and e voice 

Corpocetion stated that t h e  cockpit "inflight" SIL of 85.5 compared favorebjy wi th  Reech 
deta, and the  'Speech communications should not 'be a problem at two feet." Reech date 
also indicated e noise levei of '34.1 dB(A) a? power settings used during en epproech. This 
6&A) levei requires the  same voice range 6s ST aB(A). 
-. 

- 5 ;  Gjuantative noise level measurement. 
5/ '%e sound przssure !eve! the speech signal a t  the listener's ea? nus: be For e ~ v ; e n  
ncise condition to be heard reliably. 
- 
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selector was found LI t he  SO. 2 position after  t h e  accident, is that as %jgi?t 231 neared 
A piausib!e explanation, end oce which wo~dd ex?!ein T?;? t ~ e  D3.X =ode 

:he DME point where a mise6 approach wodd be r e q k e d ,  the csplain re2Xzed that he 
should :have the approach ligizts in sight. ?$e woluM have rechecked the Dj:E xileage 
display, if ordy t o  determine the point where t h e  missed ap?roe=’l was to  eornmence. In 
ehecldng the  D V E  display, he could have discovered :he improper posirion of ?he “FiOld” 
biltton, a& then sezected the No. 2 Diltton. The same logic eoldlld be a3o:ied t o  the use of 
the  VORTAC frequency in the No. 2 receiver. Hoisever, the eE?tain could have seiected 
the  so. 1 button on the DME mode selector and the2 retuned :he 30. 2 n a v i ~ a t i m  radio to 
the localizer frequency. If this had occurred, i: is sriike!g that T5e first officer would 
have continued to fly the aircraft M G W  M D 3  without stsrting e climb. ‘since t i e  aircraft 

there was too !itt?e time for cocrective measures to be made befo:e ?+.e !=pact. The 
w a s  treireiing 0.2 mile each 6 seconds snd wes near the hill xhez such an error was noted, 

i m p c t  m a r e  on the aircraft and the ojservetions sf i h e  su~vivors indicste tha: 20 

attemp; WES made by the flightcrew to climb in the seconds before impect. Howexier, 
even tis seyies d events ako does not justify 2 descent below ?.:SA of 11 4 Fee?. 

. .  

mede by the flightcrew. Therefore, the Safety Boa:d at?en:Jted 10 de:errr.ir.e why 2 

The events of the accident established That E p $ - e r i a t r e  descen: to  YD.4 was 

well-trained, professional flightcrew would faii t:: stilize a c?iticei $eel of equi?:xest. 

When Flight 261 arrived in the Spokare area, sever4 events oectirred thEt 
increased the  flightcrew’s wor’doad, or could have distr2c:ed theF tiurIrq required cockpit 

have yeslilted in a new approach chart review ar,d triefifig. A!t:?o~gh the ccck~i t  workioac 
Drocedures. The change of runwajs end the new instru:Ten: a ? i f r ~ n c h  prscedure woul2 

was increased, there was ample time to cornpieZe the epproach e h w t  fsrr.iiia;iza:io7?. 

across t k  fine! approach course and :hen away f r o m  the E C U I S ~ .  Tt is 3ossiSie these 
During t h e  ATC vectors, Flight 201 was given tams for specinq, w h i c h  incir2ed vectcrs 

vectors led the fiighterew :o believe that  the aircrei? wes too dose ;o the f ins:  emroach 
fix, or et least closer than desirable. This perception w.>u!d have made i: essicr letc: for 
the nightcrew to accept the  D?AE mileage f r c m  the Spokane VORT.4C ES the milease 
from the localizer DME trensmitler. Testimony “?om otb.er piio:s w:?o heve nade similar 
errors illustrates that they failed to  realhe their situation even when cjuestioned by .\TI?. 

occurrences. These processes form the basis for decision-making. .4ssocieted with 
Perceptions are fwmed by sensory inputs, pas: experiences: xnd expectations, 07 probeble 

expectations is familiarity with the  environment, and the flightcrew 0: K i q h t  2fi! WES 
familiar wi th  the Spokane environment. The fact that, after t ke  Iendinp checklist was 

pilots’ expectations regarding their position or! the  approeeh. 
completed, ine cock?i,it appeared to  be configured proper!:; may well have :einforced the 

Finally, since the localizer frequency was not activated until the aircraft was 
nearly on the localizer course, a situation was creeted that required the flightcrew t o  
navigate on the  course before the navigation aid was identified. The  normal procedure 
vias t o  tune and identify the localizer frequency and then intercept the localizer course. 
Flight 201 was on t h e  course when the localizer was ectiveted. in  a short period of time, 
the fiightcrew had to establish ?he aircraft on the cotirse centerline, identify t h e  locaiizer 

nightcrew failed io identify t he  proper DME fsciiity, which resulted in the incorrect DWE 
facility, and begin a descent to the f ind approach altitude. During this time, the 

frequency no: being discovered. The Safety Roard beiieves that this accident, PS we!! as 
similar incidents involving other pilots, could have Seen avoided if  the !oca!izer had been 
identified properly before the approach procedure was commenced. 

terrain if that altitude had been maintained. Howeve;., the elevation of t he  pein: of 
Despite the premature descen: to MD.4, Fiicghi 2 F I  wmdd have cleared :he 

impact was 2,546 fee?, 114 feet below FUIDA. The Safeiy Rowd examined severe; 
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yxsi5Lii:ies which co~dd explain why the aircraft was below MDA, but could not 
ee:er.r.ine the reasor, with ee:reinty. I? is possible the  fimt officer &owed the aircraft to 
GescenS b.s:ow XDA as e res,&: of poor piioting technique. !? is also possible that the 

*- -o>,,x.: 

&ect!y eheed. Finejiy, the deseent eodd hsve been intentional when the aircraft h6d 
L- e,,,., visuri contee: i i i ith the approach light s>xis:em which tihey believed to be 

reec?.ed the 3.8 9 b E  point from the  Spkcne  VORTAC which ?he fiightcrew may have 
e"--?. ..yi.cousiy Selieved WES the  visuel descent point shown on the approach chart. However, 
even E: :Re visusi descert point, descent was  authorized only if the runway environment 
wes in sigh:. There is EO facta& basis to support any of these reasons for descent below 
X D A .  Hoh.ever, descent below X D A  under the conditions existing for Flight 201 W a S  
cor.:re?y :a repietions 2x6 cornpsny procedures. 

;Tiw+*  kc crew hzd acquired intermittent ground contact e& decided to descend below MDA 

2.4 CcdQ2t 1 oiee,fFEgt..t Dab BeeorGeers 

the eccide?: w a s  hizdered by the lack of a cockpit voice recorder (CVR) on the  aircraft. 
+.s in crher cases involving commuter aircraft, the Ssfety Eoard's enal.ysis of 

0 2  A7r2 13, : 9 S S ,  the Sefezy Board issued sefe:y recommendations A-78-37 through -29, 

gemmi evis:oz a ixra i t .  These recoFmen6et:on.s were reitereted in the  Safety Boar& 
which cgiled f-r t%e developmea: of CVRs and sigh? date recorders (F.DR) on complex 

special s h < y  3c comzc:ter ai?li;,e safe:? 0:: ,jix2y 22, 1980. 7i The F A A  has proposed 
rciemekizg on ;?.is suhject, but t o  sare no ;rqz..irectent hes Seen established for CVRs and 
FCRs sa cos>!es xz!;ien,ine airc:ef! ZS.;.~ ii!; co%ml;ter air carriers. 

- 

kes prove3 ?he? CI;?& ar.d F 9 l s  6-e veiue5le toois in identifying aircraft design 
The Safety 3cerFs p.cci$e?: inves;iga:ioa experience with air carrier aircraft 

defieiencies, o?e;stlonai ?xble,r,s. a?d other ssctle human factors influences which can 
cc-?-%:+ t... .jl to a: eccident. i n  &?os: every ecciGent investigation involving these 
recarders during 1% pas? 10 veers, one OT bot?? of the ;.ecorders provided investigators 
wi th  c2i.e~ zecesssy  ?e piece :oge:her the circums:snces of the accident. The analysis of 
:his aceiiel'. w c d 6  ??eve benefitted gres?!y f ro3  E CVR in order t o  p:ovide information 
reywZi~g the ectivities end p x e d u r e s  of the Sightcrew. As E result, the  Safety Board 

eviatim eircref? in eccordeme with weommendation A-78-27 through -29. 
egair: urges t2e W.4 to expeSite rulemaking to  require recorders on complex general 

2.5 Bet.~vi;ior Factors Atfeetirig Perforormane 

T5e Ssfe ty  h e r e s  human performance investigation revealed several events 
in the :Sight-;ew's beckgwund u;hich had concerned each pilot during recent d a p .  These 

perforxsncc re?c?t that he had Submitted on a first officer, and the  first officer's planned 
events '#we the captein's "bed" previous day and his expressed concern regarding a 

trip. The  Sefety Roard was not able to determine if these events would have had a 
L L i p  to  see his parents. The first officer had resrranged his work schedule to  make t h e  

s9ec;ric izfluenee on the flightcrew:s cspabilities or served as a distraction to cwckpit 
proceditres on the day of the eccident. Eowever, for some reason the nightcrew failed t o  
conpiy w i r h  .4TC instructions when landing a t  Moses Lake, and they feiled to  request 
dearacce :o !end a? 4loses Lake. These events, coupled with the  failure of the captain t o  
sign the ?ispe:ch reieese e? Yakime indicates that the flightcrew W E S  not performin5 

specificeily the ceuse of the reduction of fiightcrew efficiency. 
consistently a? e normal level of proficiency. The Safety Roard was not able to define 

*.. - 
. .. 





app-ceck chsrt concerning the proper navigarion faciliG WES not included, although some 
s i m 2 s  i?s.strurnen: procedures did cmtain this aid to users. 

The Safety 3oerd initially suqected that the  flightcrew may have 

unsefe co~.di:ion ;+.-it% the iocdieer 3 appoac? chart. However, the Safety B06i-d now 
zisintwprete5 ?he imtrument procedure, and the testimony of several pilots did reveal an 

conckdes ?:?a: :he fwts  iwolved with Flight 201 bo not indicate that the flightcrew 
misi;..te;?e?ed :he pTocedure. The most pe-szasive fact in support of this conclusion is 
tha: bot? -a~Eg.s:ic?r! radios were tuned to the iocalizer frequency. I t  is pxsible that  the  

receiver. Hwxever, it is - d i k e i y  that the flig!r:crew wad6 heve noted the error and 
2igXcrew descended initidly ~ i t h  the Spakane VORTAC tuned on 0p.e navigation 

retulec! the receiver to  :he iocaiize- frequeccy and sti i  remained below M3X. If the  
SFokme VORT.4C had Seen se: ciisiakeniy, an  imciediate ascent would have Seen started 
E: least in the t i z e  i t  xook :a re:-ne the  navigation receiver. Additionally, Cesce..de 

freque-.cy a: ?he final epproach fix. Cineliyr tl?e SGoksne VORTAC probably W-orild n@t 
.%i?ways procedzres ;equi:ed that 59th navigtlon receivers be tuned to  ?he :OCsliZ% 

mtentionaliv k -used during :he Zocalizer 3 I?.s:i'gzent approach procedure as long as the 
D::E Ls&a:ed wit:! the lordizer XES ccers;ic:~!cS m d  the aircraft xes estabiisked on the 
I:.Ez: ap '1ec?,  135*JTse. -. . 

Tv;c espec?s of the investigaticn of the prev!ous incidents involving the  
1ocelize;- 5 intxr?er,:  e??ror.c:: procedxe snc' the deve:spment requirements for 
i?s:xxe:: >rccs_Cczs are stili cf cmre.m t5  :'.e Safety Board. Fix;, none of the pilcts 
i ~ v - , i v &  i:. ~ e v i a z s  ip&&z:s sojm.it:.ed rey,c.r;s ro the ASRS proFam. Each $lot 
:estir'ie:! :i:.rs he thoug% $is mista!<e was ai: iseiered instance an3 a result of his own 

agezcies ~:ihi& e s s b  ?ahe cor;ective ac:ion. '??a? F.A.?, and X.4S.4 have demcns::a:ee t ~ i f  
erroc. 2.5 a ;es;ie, itre 9o:eatiaj ssfetv haz~- .?  ne've: brou$t to t h e  attention of the  

czybi:itx eze xi ;~nc.es  :c: ;espos:i 2s a p,-sitivz manner t o  the safety deficiencies 
reporter: ??ro-gh the .MRS. Hcwever, the $:?stern can be effective on:y if pilots and 
coEtro2e:s ere a*are cf the p-oceduzes. i s v e  a w e s  to the reporting forms, and 
conzcien:iousiy ssbxit the f o r w .  !he Sp.frrv PoszSs investiption of t he  accident 
revealed rtet  z a n y  $lots are c:lmp!eteiy unfa3ilie: with ihe .4S?S despite intensive 
effcrls 5:; Y.4S:I as6 :he F.43 to publicize t3e ~ X ~ Z I .  The Sefetv Floard urges NASA 
and pa?tieulari?; i3e F.A.4 io exphasize the ASRE program through the various general 
a-iiztion prcg-a:~. In addition, ali certificated end commuter air Carrie? companies 
shoiiil SE. x g e 2  :c review the ASRS program with $lots a t  scheduled training sessions. 
Finally. aviation orgenizatioi's, such as the .Sirc~afZ Owners and Pilots Association. are 
enco:rege<.' 20 p"S!icize t h e  ASRS Orograrn th~ou:h organizational publications. 

h r x n  performance end hurnar, engiceering standards in the development of i n s t r d r e n t  
The secon:! concern of the Safety Roerd invoives t h e  lack of attention to 

apsroach proeeeures. A review of :he development program for instrument procedwes 
indicates that the  process used by the FA.\ is adequate to produce a high quality, 
technical Gocumen:. However: our investigation revealed that the requirements regarding 
the inco-;)oration of human performance standards in spproach charts are not adequate, 
no: w e  :he a??ro&ch charts developed or reviewed by personnel who have training in 
human engiceeying end performance fields. FAA personnel who develop and review 
ins?rumen: qproach procedures are highly qr;a!ified technicians and pilots. T!le Safety 
Board believes that these individuak may oveziook procedural shortcomings or ambiguous 
chart instructions because of the:: familiarity with instrument procedures and their 
experience. The'everage pilot rial' not have the ability to deal with areas of potential 
confusion, as in the incidents involving the localizer 3 approach procedure at Spokane 
international Airport. As e result, the Safety Board concludes t h a t  the F A A  should 

appyoach p-oce<we development and review. 
incorprete formal human performance and human eneineering criteria into instrument 
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Captain David N. Weinkrger 

1973. H e  was upgraded t o  Beech 9 9 8  captain on March 19, 1976. He he!d Airline 
Captain  Weinberger, 36, was employed by Cascade Airways, Inc., on April 29, 

Transprt Pilot Cer t i f i ca te  No. 1736852 with ar! airplane muleiengine land ra t ing and 
commercial  privileges in ~ r p l a n e  single engine knci with type ratings in t h e  B-707 and 
3-720. His first-c:ass medical cer t i f i ca te  was issued on September I, 1980, *it5 no 
limitations. 

q.m.Efied as an a i rc ra f t  commander in t h e  C-141 &reraft .  He  had accumulated about 
Captain Weinberger was a member of the U. S. Air Force Reserve and he was 

11,680 total flight hoxurs of which about 2,943 hours were military flying hours. He bad 
flown about  7,000 hours in t h e  Beech 99A, aU of vhich was accumuleted while employed 
by Casee.de Airways. 

Captain Weinberger had flown 5.1 b u r s  in t he  21 hours before ?he acci&,rt. 
In the  iast 90 days and 30 days, he had fiown 223.5 hours and $2 hours ?espec:rvelv. 
During the 24 hours before the accident, he had 9 hours of duty t ime  eild 15 hours of crew 
rest. 

Capts in  Weinoerger passed his last proficiency check or) Septercber 15, 1980, 
and his hast line check on ?larch 11, 1980. 

Tics? Officer Paul H. Davis 

off icer  on September 11, 1978. H e  held Airline Transport Cert i f icate  No. 1750335 with en 
Mr. Davis, 32, was employed by Cascade A i r w a p  Inc., as E Beech 99.4 f i r s t  

s i rpiane multiengine !and rating a?d commerciei  priviieges for airplane single-engine 
iand. H e  also held a flight instructor rating. His first-class medica: cer t i? icate  was 
issued on Nay 26, 1580, with RO Limitation. His medical certificate had reverted to 6 
second-class cer t i f i ca te  once t h e  6-month period had elapsed However, i t  remained e 
valid cer t i f ies te .  

3,102 hours were in t he  Beech 99A. H e  had flown 257.0 hours in t be  preceding 90 days, 
Mr. Davis had accumulated stout 8,242 totd flight hours, of which ~bo’dt 

and 85.9 hours in t he  preceding 30 days. He had flown 5.1 hours in t h e  24 hours befo-e the  
accident. In addition, h e  had been on duty 9 hours and had 15 hours crew rest d-ing the 
24 hours before the  accident. 

Xr. Davis passed his last proficiency check on September 11, 19SO. 
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APPENDIK C 

D C R A E T  MPORMATZOW 

it was rreintained mder a continuous maintenance program which scheduled inspections 
The aircraft was issued a stsneard airworthiness certificate on April 26, 196s. 

each 110 hours. The aircraft had a total of 23,322.4 airframe hours. 

N390CA was equipped with two Pratt & Whitney Aircraft of Canada, Ltd., 

information pertaining to the powerplants and ;ropeilers is as follows: 
PTEA-27 Pubpropeller engines and two HartzeE Model No. HC-Y3TN-3 propellers. 

Left Engine Right Engine Left Propelley - Right ProoeEer 

Serial No. PCE-10353 PCE-40214 EU-1911 BU-2584 
Tots2 T i n e  17 ,757 .2  hr 18,877.4  hr UNK 
TSO 4,657 hr 2,159.4 hr 3,416.8 3r 
Date of 

Imtdilation 3-5-79 8-26-79 7-21-88 8-29-79 

‘JHR 
5,946.1  hr 
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