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NATIONAL TRANSPORTATEOM SARETY BOARD 
WhSIIPh'GTQN, D.C. 20344 

hIRCRAFT AGCII)&NT XEPrSRT 

S Y N O r n  

ETenson Airlines Flight 1517, a Beech B99, was cleared for an instrument 
apppoach to the Shenendoah Valley Airpovt, Weyers Cave, Virginia, at 0959 on 
September 23,  1985, after a roiltiiie flight from Baltimore-Nshington Internatianal 
Airport, Baltimore, I.larylend. Znstmment rne'ieorolcgicaP conditions p;-evailed et  
Shenendoah Valley Airport. There were 12 pas3argers and 2 crewmembers ahoard the 
scheduled domestic passenger flight oper&ting under 14 CFR 135. Radar semke was 

agent and Sheqandoah UNICOM. rhe last recorded radar return was at  1011, at  which 
terminated at  1003. The e:?'.+ of flight 1517 subseqcently contacted the Henson station 

time, the airphze wm east of the localizer course at 2,700 feet mean sea level and on a 
magnetic track of about 97s'. A t  1014 t'ne pilot said, ". . . we're showin a little west of 
course.. ." and at  1015 he asked if he was east of course. At  1017, the controller 
suggested a nissed approach if the aiqlane was not established on the localizer course. 
There was no respon-se from the crew of flight 1517 whose lest recorded transmission was 
at  1016. 

The wreckage of flight 1517 wes located about 1842 approximately 6 miles  
east of the airport. Both crewmembers and all 12 passengers were fatally injured. 

The Natioaal Transportation Safety Board determines that the probable came 
of this acciZent was a navigationei error by the flightcrew resulting from their use of the 
incorrect navigational facility and their failure to adequately monitor the flight 
instruments. FEctors which contributed to the iXghtcrew's errors wepe: the  
nonstmdsrdized navigational radio systems installed in the airline's 3ecch 99 fleet; intra- 
mckpit communications difficuities sssociatect with high ambient noise levels in the 
airplane; inedequate training of the pilots by the airiine; t:le first officer's limited 

positions i~ the Beech 99; and stress-inducing events in the lives of the pilots. &?so 
rnultiengine and instrdment f ly iq  experience; the pilots' Iimite? experience in their 

cc -'. -ibuting to the aceident WBS the i n h d q a i e  surveiilance of the airline by the Federel 
Aviation Administration which fG?$d to detect the deficiencies which led to the accident. 

1. PACl73.U INFORMATION 

1.1 Hk3ttX-y of mght 
Henson Airlines (Piedmont Regional) FSgM 1517, a Beech 599 ,  N339HA, wes 

cleared €or takeoff from Balt.:;;iore-iVashington International Airport (BWD at  0322 
e.d.t. I/ on September 23, 1985. 'Two crewmembers and 1 2  pssrengers were aboard the 
schz5iied domestic passenger flight (commuter1 operating under 14 CFR 135. 

9 j All times %erein &e eastein daylight based on Fhe 24-hour clock. 
I 



-2- 

"he computer stored instrument flight rdes ( F R )  plan for flight 1517 was: BWI, Victor 

(LDN) VORTAC, direct to Shenandoah Valley Airport @€ID), a t  a requested cruising 
Airway 214, Martinsburg, West Virginia (MRB) VORTAC, 21' direct to the Linden, Virginia 

altitude of 6,000 feet above mean sea level (m.s.1.). ?I' (See figure 1.) 

County Regional Airport, Hagerstown, Maryland (HGR) to BWI, from BWI to HGR, and 
The crew had reported for duty about 0515 and had 2own from the  Washington 

from IiGR to BWL Weather information, which was provided by Eastern Airlines from 
National Weather Service (NWS) sources, was available to the crew at Henson's 
Hagerstown office. A more detailed weather briefing could have been obtained from 

additional weather information. 
Henzon's NEht control center in Salisbury, Maryland, but the crew did not call for 

Air traffic control (ATC) handlip% of flight 1517 was routine. (see 

approach clearmce to SBD was ivueci a t  0959~14, end radar service was terminated at 
appendix D.) All transmissions from the sirpiane were made by the captain. The 

1003:25. (See figure 2.) About 1005, the fligktcrew made m in-range call 4; to IIensOn'S 
SHD station agent to report the number of passengers aboard and to  request?00 gdlOnS Of 
fuel. Shortly thereafter, the flightcrew called the SHD UMCOM 5/ on 123.0 MHz, the 
Common Traffic Advisory FFequency {CAP), to request weather mid traffic information. 
The UNICOM operator transmitted the 0945 weather observation and advised that there 
was no reported traffic. About 1011, flight 1517 crossed the localizer for runway 4 
eastbound on a magnetic track of about 0753 (See figure 3.) The last reccrded radar 
return was a t  1011:55 when the airplane was at 2,700 fee:. 

coverage, the Gordonsville Low Altitude Secto;. Radar Controller (R31) asked flight 1517 
A t  1014:18, after the airplane ha8 descended telow the area of radar 

to ". . . say your position," and a t  1014:19 the captein replied, "ah we  were gonna ask you 
we're howin a little west of course the inbound c o m e  here" and at 1014:25, ". . . we're 
turn  inbound now. . . ." 6 /  Later, the controller said that he ". . . could not see him 
[flight I517l on the radar at  that time." He stated that he would have expected a Beech 
99 to land at SHD about 7 to 9 minutes after he terminated radar service a t  1003:25. A t  
101426, the eaptain ackr.nwledged an ipstruction to report passicg STAUT, the locator a: 
the outer marker (LO!@. At  1015:55, the pilot inquired whether tine center controller 
showed t::e aircraft east of course. The controller told flight 1517 that  rads? contact was 
1 s t  and, at 1017:49, suggested a missed approach if t h e  airplane was not established on 
the locelizer course. There was  no r?sponse Erom fight  1517. Repeated a-tempts to  
contac: the iflight wen? unsuccessful. 

At 0945, the weather at the Shenandoah Valley Airport, as reported by 

level (a.g.l.), visiSIlity--Z miles in fog; temperature--63' F; dewpoint--missing; 
Menson's station agent/weather nbserver was: sky--ov--cast a t  1,000 fee t  above ground 

wind--calm; and altimeter-- 30.20 inHg. 

- 21 A VORTAC is a combin?d navigational facility consisting of a very high frequency 
omnidirectional range an\! tactical air navigation, which provides distance measuring 
equipment for civilian aircraft. - S/ All altitudes appearing herein are mean sea level unless otherwise noted. - 41 According to the Henson station agent, the in-range call is usually made about 
10 minutes before arrival. 

irnformation. 

~ a n u f i ~ y  23, 1985, the ATC group reconvened and agreed that the transmission was, 
6,' The OriginaE trenscpipt (see appendix D) stated, ". . . we're turnin inbound now." On 

w.. . we're turn inbound now.. . ." 

- 51 U ~ C O I M  is a nongovernment communication :aciIity wZch may provide airport 
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ILLUSTRATION ONLY - NOT TO BE USED FOE BAVIGATIONAL PURPOSES 

(Copyright 1978 Jeppesen Sandersen, he. All Rights Reservd.) 
Figure 2.-Approach ehart. 
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[ Note : A x e s  o r e  oiigned w i t h  t r c e  n o r t h  1 

Figure 3.-Recorded raclar flightpath reconstruction. 
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search, the Erst step 5-1 search aqd rescue (SAR), was initiated by ATC. The results were 
T5.e sirplane failed to  reach its destination, and about 1025, a commlL?ications 

negative, and the SAR Canter at Scott Ai? Force Sese, IUinois, was mtified of the missing 
airplane. Fuel exhaustion tine for Plght 1517 was calculated to l-f 1130. About 1137, 
SAR authorities were notified that the airplane was p' ;own, and about 1430 
ground end air searches were initiated. The air search W a s  a End hampered by poor 
weather in the mountainow terrair,. The &plene was locate0 at ,xt  1842 by a Civil Air 
Patrol cbserver about 6 mixes east of t3e airpoe. The airpbne ha6 struck the southwest 
face of Hal: Mountain at an elevation of 2,400 feet at 3893'35.70" north latitude ai 

accider,t. 'Fhe captain's watch had stopped at 1022 and the airplane's clock had stopped at 
78"46'37.50" west longitude. It was not pssible to  deterermine the exact t i m s  of the 

1026. 

Due to  inaccessible terrain and heavy forest, crash/fire/rescue (CFR) 
equipment could nct be brotyht into the area. Medical personnel we= lowered by 
helicopter into the crash site, where they found no survivors. 

1.2 hjuries to Persors 

Lljuries Crew Pass2ngers Total 

Fatal 2 i 2  14 
Seriom 0 0 c 
Minor/None 0 0 0 

12 1-4 Total 2 

l.3 Ikunagewot 

- - 

The airplane was demolished bjj impact forces and postcrash fire. 

1.4 Other hap 

trees were felled by the airplane% passage and by propeller strikes. Cne large oak tree 
Ground damage was limited to trees an? foliagc Tops, limbs, 3nd branches of 

was rqrooted just before the airplane came to rest. 

L5 Personnel Information 

The fEghtcrew was properly certificated to exduct  '&e fEght, met  the 
existing requirements of Federal Av5ation regulations (PARS), and complied with comps~y 
policy. (See appends €3.) 

September 1977 nrd July 1980. He ettended the Florida Institute of Technology Setween 
The ep ta in  &Rend4 Ernbry-Riddle Aeronatitical University between 

AEgUst 1980 and December 1982. He held a position as corporate pilot for R.M. Sihger 
md PSSC&&S between June 1981 and May 1383, and was employed as a flight instructor 
at Frederick Aviation in Frederick, Maryland, between Xay 1983 end July 1984. 

The ceptain was hired 5:. Renson on July 30, 1584, witn a total f l l ~ h t  time of 
2,413 hours, 442 of w!6ch were in mutiengine airplanes and 75 of which wer? in actual 
instmmertt conditions. A t  the time of the accident, his total flying t i n e  was 3,447 hours, 
u;it?h I,382 hours in militier!ne Iti;,hnes and 301 hours in &he &eeh 99, about 118 hours 
of which were a- ?IC m?d 158 hours were actual instrument t ime, 19 of which were in the 
W$\ 99. A f i  class medical certificate with no limitations or waivers wes issued 011 



Sep:ember 4, 1984. June 3-9, 1985, he attended Beech 99 transition school and took 
April 17, 1985. Xe completed his first o€ficer training in the SDS-'30 ( S h o d  330) on 

4.5 hOLm Of flight training to profkiency (Jcne 6-81, which inel&& 2.6 houm of 

2s a Beech 99 first officer on June 10, 1985. On $ m e  17, 1985, he receiver! left seat 
instrument trzining; none in instrument meteorological condi:ions (PdC). He w- msiped 

euthorization, a progrsn? in which e candidate for captain flies in the left seat but is not 
designaped es pi2ot-in-c0mmen< (PIC). He cornpieted his i3eech 99 captain UWR& 
training on A u w t  16, 1985, in 4.0 houw, 3.5 of which were instrument training; all were 
i?. Vkud conditio%. His instriictor was unable to remember anything remwkable about 
the captain's flying skilk. Between -August I8 and 20,  1985, he received his initial 

?endings. Dming tinis time, 32 conducted four ILS approeches end one VOX epproech; two 
oFr&tir!g experience (IDE), which consisted oc 16.2 hours (with 4.6 hours jn rZ?C), and '15 

ILS approaches were into SHD. All excep? one of :he instrument approaches were 
conducted on the first day sf his ICE. On August 20, 1985, he was upgraded to captain 
er,d e Henson check airmar noted in his IOE log :ha? his performance was satisfactory an8 
that his IOE wcs cocmptete. A&KitionalIy, he stat& mrKw ?>,e comments seet:on, 
Teeommend a routcheek [sic! xithin 2 weeks." 

The check airman testified under oath fhet be was unable to reaember wb.y he 
recommended a route check, but reeal!ed th3t it WBS samething which occurrsd m the 
first of the 3 days of iOE. 3e also testified that 3e customarily withheld comments unti; 

e consultation was  held with the Director of Airiioe "raining who testified that, -. . . i t  is 
the opemtional experience w a s  complete. The route check was never performed because 

either you a?e qualified 3r you ere not qualified. YGX donY send m. individual out to fly 
passengers an6 then see if they &?e qualifi&." Except io? the* conment in his IOE log, all 
of the ceptain'L; training a d  proficiency records indicated satisfactory performerce an4 
contahed no negative comments. The captein conducted six instrument approackes as a 
captain with Hanson Airlines, a?l ILS; none were conducted at SHD. 

Two deys before ?he accident, the captain had ;?noweed his engwement to be 
married and had proFosed a &ate for the weddirg. H c -  was scheduled for his finel pilot 
emp;oyment hterview with Eastern Airlines in Mia~.,i, Florida, on the day following the 
eccider:, although he >,ad not requested leeve and was sehe&ded ?e fly fm Semm OR t h t  
dey. "be captain he6 'sen off Guty 2 days before the accident. He had retired a? 2130 
the night before tae accident end erose about 0330 on the day of the accident. 

April 1980 end July iS85, includirg charter pilot for land and see airphnes, tcw pilct for 
The first officer held several flying jobs in New York m d  Floric'a between 

gliders, banner tow pilot, jump pilot, and f igh t  instructor. 

of 3,200 hov-rs, 154 of which were in multiengine sirplanes and 75 of which w r e  i- mtuai 
The first officer wes  hired by Henson on J ~ l y  15, 1985, with e tci 2 night time 

instrument conditiom. .4t the time of ?he accident, her total flying time was 3,329 hours, 

actual instrument time, 12 of which were in :he Beech 99. She @::ended &le 
w i t ?  283 hours in multiengine airplanes, and 119 hours in the Beech 99; 87 hours were 

by 5.2 ho*m of training to proficiency on A u p t  1-3, 1985, wXc5 included 2.6 hours of 
Indoctrization JuSy 15-17, 1985, and Beech 99 JnjN'tja3 Tmjnhg, July 23-20, 1985, fozowed 

average. Between August 6 and IO, 1985, she received her IOE, which consisted of 
instrument trainiEg; none were in IMC. Her instrnctor characterized her 3Yr:ng skills as 

i3.8 ho?lrs '?raining records show thet 1/2 hour was in MC. even though the cheek 
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airman noted on the !OE log that all flights were in VFR conditiom. During her IOE, the 

not remember her flying skills specifically and thus concluded that they must have been 
first officer made five landings and no instrument approaches. Eer check airman could 

average. On August 10, 1985, the first officer WR.S assigned as a Beech 99 first officer. 
Her treining records indicated satisfactory performance with no negative comments. She 
conducted 23 instrument approaches as a first officer with Henson Airlines, 20 ILS; none 
were conducted a t  SHD. 

Other Heison line pilots, who had flown with the first oificei. foliowinx 
completion of her IOE, characterized her abilities as a pilot from ViverBge to good for her 
experience level" to "always behind the airplane in her instrument flying." 

Henson. The first was  submitted with her initial employment application; tiie second was 
Before being hired, the first officer had submitted two different resumes tc 

submitted about 6 nonths before she was hired to update her application. ?%e resumes 
showed different flying times, and each differed from her Henson employment form. 
These comparative times follow. 

Sirst Resume Second Resume Henson Employment Form 

Total 
PIC 

3,224 2,950 3,200 
3,012 2,030 2 ,000 

Inshment  264 
Multi 550 
Night 350 

154 

Cross Country 1,900 1,050 _---- 
175 

Complex 1,850 550 _ _ _ _ _  

160 135 (75 actual) 
150 
175 

H e m n  employee, who stated that the first 3fficer had some concerns about her health 
The first officer shared an apartment in Eagerstown, Marylanr?, with another 

but did Rot want  to go to a doctor in Maryland because she could not afford it. The 
roommate said that she suggested taking the first officer to an emergency clinic, which 
would have been paid by Henson's medical coverage, but that the first officer chose to 

away from home on overnight lsyovers. 
wait until her vacation. Her roommate reported that the first officer had trouble sleeping 

The first offieer had just returned to &ty after spending 8 days in Florida 
where she visited her husband. A Florida physician, who had examined the first officer 
5 days before the accident, stated that sk.  h?l expressed some concern over irregular 
menses, a lump in one breast, an2 soreness in her left shoulder and breast. The physician 
recommended an over-the-counter pregnancy test, which subsequently proved to be 
negative, and told her that lumps he found in both breasts were fibrocystic disease and 
probably not cancerous. No mammogram was performed. 'me first officer's mother died 
of cancer a t  the age of 47. The physician noted that the first officer reported to him ?!x; 
she took birth control pills in accordance with her prescription and that she $33 rook 
diethyfpropion (a diet drug) to stay awake while flying. The first officer, however, did not 
report taking either birth control pills, diethylpropion, or any other medication on an 
August 27, 1985, aviation medical examination form. 

The first officer's husband reported that :?e had taken e substantial pay cut 
from about $580 per week as a seif-employ4 charter pilot to $850 per month which 

per hour per diem pay was inadequate. 
increased to $1,005 per mcnth as a pilot foi. Henson. He said that she thought the $0.85 
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The first officer had retired a t  2130 the night before the accident and 
reported a t  the Hagerstown Airport et 0515 on the day of the accident. 

1.8 

applicable regulations. (See appendix C.) The airplane was equipped with two Pratt & 
N339IiA, a Beech B93, was certified and maintained in accordance with 

VJhitney Aircraft of Canada, Ltd., PT8A-27 turbopmpeller engines and two Hartzell 
HC-B3TX-3B propellers. 

through September 22, 3985, disclosed no repeated discrepancies or component failwe 
A review of the mai.ntenancf an6 ipApectim recorls for N339H.9 far 3me 1985 

trends. The review indicated that corrective actions were accomplished for each of the 
recorded discrepancies when a problem was fcmnd. A review of the phase inspection 
records for the 6-month period before 'the accident indicated that all inspections had been 
conducted before their specified time intervsls. A review of the records concerning the 
altimeter, the transponder, the atttomatic dEection finder (ADF), the  distance measuring 
equipment (DME) and the heading indicators (directional gyros) indicated that between 
July 23 and September 23, 1985, there were two recorded discrepancies; the first involved 

corrected. All applicable Fedwai Aviation Administration (FAA) Airworthiness 
the two trensponders and the second involved the ADP. These discrepancies were 

limited engine and airplane components were replaced within their snecified times or 
Directives (AD) were complied within their specified time limits. All time/cycle life 

cycles. 

resulted from the failure of the nose gear to extend due to the rupture of e pressure line 
The airplane was iRVdVed in e gear up landing on Februsry 25, 1982, which 

to the nose gear actuator. It was repaired in accordance with standard procedures and 
wEs returned to  service. 

officer's E§ iocalizer indicated a fuil  left deflection when the airplane was on colirse with 
The logbooks for the airplane noted that 2 weeks before the accident the first 

a normal glideslope indication. The unit was functionally tested and no irregularities we?e 
revealed. Following a 2-&y interval with no problems noted, a scheduled avionics third 
phase inspection was com2k+d and again, no irregularities were noted. The airplane flew 
for 11 days before the accident with no pilot reports of ILS problems. 

1.7 

and an automatic weather observing system (AWOS). Surface weather observations ere 
SEI) is served by a supplementary aviation weather reporting staticn (SAWRS) 

made by Henson employees who hold certificates issued by the  Natioml Weather Service 
(NWS). The weather reporting station is located in the main terminal building. The 
following surface weather observations were made on September 23, 1985: 

0845-Record: estimated ceiling-2,000 feet overcast; visibility- 
2 miles, fog, haze; t e m p ~ r a t u r e - 6 3 ~  F; winds--calm; altimeter setting- 
30.19 in%. 

0945-Recorrd: estimated ceiling-l,0Ki feet cvercast; visibilipy--2 
miles, fog; t e m p e r a t ~ r e - 6 3 ~  F, winds-calm, altimeter setting- 
30.20 inHg. 
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1045-Record: estimated ceiling--1,000 feet overcast; visibility--'Z miles, 
fog; temperature--Go F, winds--calm, altimeter setting--30.20 inHg. 

The NWS Area Forecast for the northeast issued on September 23, 1985, at 

contained the following information pertinent to the geographical area in which the 
0840 Greenwich mean time (G.rn.t.! and valid until September 23, 1985, at 2100 G.n.t. 

accident occurred: 

A. Flight Precautions--iTR, mountains obscured, thunderstorms. 

E. CeIEngs--P,000 to 2,000 feet broken variable to overcast; 
visY5iZty--3 to  5 miles in fog ,  occasional ceilings below 1,000 f e e t  
overcast and vkibility below 3 miles. Vodntains occasionally 
obscured. 

Between 1005 and i010, the station agent went outside the main terminal 
building to the ramp area to wait for flight 2517, based on his anticipation that it would 
m : v e  about 10 minutes after the in-range call. He =id that the weather had not changed 
from his 0945 observation. 

There were no NWS AIRMETS, SIGMETS, o? convective SIGMETS 71, 6nd no 
Air Route Traffic Control Center (ARTCC) Weather Advisories or Meteoroiogigic?al Impact 
Statements, issued by the ARTCC weather service unit meteorologist a t  the Washiman 
ARTCC, were in effect at  the time in the geograp:lical area of the accident. NWS 
weather radar data for 0930 and 1030, obtained from the weather redm site at  Patuxent 
River, Maryland, indicated that there were no xeather echoes in the area of SHD. Upper 
winds between 2,000 and 4,000 feet varied from ilCo to 251'at 5 to i 0  knois. 

for approxhately 40 minutes before lending about 1100. He made the following 
The pilot of a Beech 58 Baron held a t  STALT, the locator a t  ttje outer marker, 

observations concerning the weather he had encountered: no turbulence, no icing, some 
drizzle durir. t h ~  approach, no wir;d shear, cloud tops about 5,000 feet, cloud bases 
ragged at  approximately 500 feet a.g.l., and visibility below the ciouds 3/4 mile. He 
stated that he obtained temperature and wind information from AWOS but that he did not 
rememkr what it was. 

The pilot of a Gulfstream American A.45B Tiger lanGed at  SHD about I?iO and 
ma& the foUoNing observations ccwerning the weather he had encountered: smooth 
fiight to oecasio~al light chop, no ic nz, light t o  no drizzle, wind iight, cloud tops 3,000 to 
4,009 feet, cloud bases ragged a t  500 f e e t  to 700 feet a.g.i., and visibility below the 
clouds 1 1/2 to 2 miles. (See appendix F.) 

1.8 Aids to Navigation 

approaeh to runway 4 (ILS RWY 4) and a nondirectional beacor, approach to runway 4 
SHD is served by two stsndard instrument approach procedures (S!AP): an rLs 

(XDE BJYY 4.) ht the time of t3e accident, the ILS RWY 4 approach, amendment Xo. 5, 
W 6 s  in use. (See figme 2.) A localizer wiis installed in 1969, and a glidesfone was s&d 

sIGMET--sipificc??t rr?e?eorobgk?al inforrnatioi?; a!?d convective SIGVET--a weather 
7 i  AIRMFX-m advisory concerning weather ci less severity than SIGMZTS; 

advisory concerning convective weather. 

- 
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to  the system in 1974. The current lis system was modified and recommissioned by an 
FAA flight inspeetion cn September 9, 1984. It is monitored by a fixed base operator 
iFBO) by means of an FAA installed and maintained monitor system as specified In FAA 
OrdeP 6750.15B. FBO personnel stated that the ILS monitor did not a la rm on the morning 
of the accident. Also, the Henson station manager confirmed that tine Henson monitor did 
not a l a r m  cm the day of the accident. A ground check of all components was conducten 
about 1855; all components were fcun6 to be opera?ing within prescribed limits at that 
time. 

compass locator at the cuter marker (NDB) conducted betwzen September 9, 1984, and 
The reports of flight inspections of the SI!D ILS (I-SHD), including the 

September 10, 1985, were reviewed by the Sefety Beard. f i e  system WRS foun6 to be 
operatiw within prescribed limits at the times of all flight checks. A flight inspection 
was conducted about 1925 on September 23, 1955, and the system, iecluding the localizer, 
glideslope, and the compass locator, was found to  be operating within specifications. 

The pilot of the Beech 58 Baron noted that the quality of reception of the 
outer compass locatcrlmarker was sditable for navigation, that the localizer vis 
satisfactory, and that the glideslope was stable. He stated that he hsd made a coupled 
ap?roach and considered it to be "very stsble." The pilot of the Gulfstream American 

Tiger reported tha t  the  NDB and the ILS could be identified normalIy, and tha t  t h e  
Localizer and glideslope needles in his aircraft were "very solid and free of any 
fiuct~~ations." 

Washington Automated Plight Service Ststim (AFSS) personnel stated that the 
Montebell0 (MOL) VOR/DNIE monitor indicated that the system was nornwl at the time of 
the accident and tfnnet no aiarms were observed. Following the accident, the FAA 
conducted a flight inspection of MOL on September 23 and 24, 1985, and :he ;acility wm 

the Remote Communications Outlet (RCO) was compi,eted on September 23, 1985, and all 
found to be operating within prescribed limits. A ground inspection of the VOR/DME and 

car.:ucted on the Washington ARTCC radar, the transponder, end Very High Frequency 
were f0ur.d to be operating within prescribed limits. Additionslly, a flight inspection was 

(VHF) communicatiom frequencies on September 23 and 24, 1985. .Ali racilities were 
found to  be operating within prescribed limits. There were no Notices Po Airmen 
(NQTAMS) in effect for SAD at the time of the accident. 

1.9 Commilllications 

There were no known communications difficulties. 

the communities of Staunton, Waynesboro, and Zarrisonburg, Virginia. Its geographic 
The Shenandoah Valley Airport is located in Weyers Cave, Virg'bia, ant! serves 

coordinates are 3895'48" north an.d 78%3748'1 west. It is a noncontrofied airport and is 
served by UNICOM. Scheduled sir carrier service is accommodated unde,. 14 CFR 135. 
The airport is certified under 14 CFR 139 with a limited crash/fire/rescue !CFR)  index. 8/ 
(See appedix (3.1 

- 

&ta recorder !FDR?, and neither was required by Federal regulations. 
The airplane was -*ot equipped with a cockpit voice recorder iCVRi or a flight 

- b/ A limited CPR index means  that CFR Equipment ntay or may not be available. 
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1.12 W r e c k a g e  and Impact Information 

The onsite examination of the wreckage revealed no evidence to suggest that 
the structural integrity of the airplane had been compromised before its initid in-flight 
collision with the trees. All damage and separations were the result of the  airplane's I 
passage through the heavily wooded area, the subsequent ground impact, and the postcrash 
fire. I 

I 

The airplane struck the first tree at  31 feet a.g.1. This tree was located about 

e cortheasterly direction (045°magnetic). Damage to fallen tree tops, limbs, and 
100 feet northeast of a very steep drop in the terrain. The airplane continued to travel in 

branches indicated that the airplane was in a wings Ip-re!, fuselage IeveL attitude. 

swath centerline. The tree swath was initiaily 40 feet wide &id narrowed down to about 
Propeller slash marks on the fallen tree limbs were identified on both sides of the tree 

before ground impact. A 40-foot ground scar was noted with two deeper imoressions 
18 feet just before ground impact. There was no appreciable descent a!gle until just 

located 12 feet apart. The ground scar terminated at  the foot of an uprooted oak tree 
which was estimated to be about 50 feet high and about 2 feet in diameter, The 
cockpit/cabin area of the airplane came to rest northeast of the base of the uprooted 
tree. Both engines and propeUers were located northeast of the tree base with the No. 1 
(left) powerplant on the left side and the No. 2 (right) powerplant on the right side. "here 
was no fire damage to any of the structures which separated before the ground scar. (See 
appendix E.) 

The fuselage of the airplane, from the nose aft to the lower empennage 
structure, was demolished. The emergency locator transmitter (ELT), ',hich had f&i?ed t o  
ectivate, was heavily damaged by fire, crushed, and deformed. The antenna lead had 
separated. 

attached, was found near the beginning of the ground scar. The left horizontal stabilizer, 
A section of the aft tail cone and the right horizontal stabilizer, with elevator 

complete with a section of the elevator attached, was located to the left and northeast of 
the initia ground strike. The complete rudder, with trim tab attached, had separated 
from the verlical stabilizer and was located southwest and to ?he right of the . r o o t e d  
tree. 

the airplane cut through the trees. Pieces of the leading edge skin, spar structure, wing 
The left wing section, outboard of the engine nacelle, had been frsgmented as 

tip, aileron, and trim tab were distributed along the wreckage path to tine left of ?he tree 
swath centerline and before the beginning of the ground scar. The inboard and cutboard 
flap sections were found near the uprooted tree. The No. 1 engine had separated from ?he 
nacehe and came to rest to the left and northeast of the uprooted tree, about 15 feet  
forward of the left propeller. 

The right wing section outboard of the engine nacelle separated as a unit and 
was located about LOO feet southwest of tke begirming of the ground scar and near the left 

and spar were missing. Severel pieces of leadips edge skin were located along the 
edge of the tree swath. No fire damage was evident. .4bout 5 feet of leading edge skin 

wreckage path to :he n&ht of the tree swath, as were trailing edge flap pieces. A portion 
of the right inboard flap was fomd northeast of the uprooted tree. The No. 2 er@ne had 
separated from the nacelle and was located in two sections to the right of and adjacent to 
the base of tne uprooted tree, a b u t  6 feet  forward of tile right propeller. 
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located about 2 5  feet northeast 3f the uprooted oak tree: a!! had been bao?y damwed by 
The wing center section and the left and right inboard wing sections were 

fire- i -kard sections were attached by the spar strap, with bolts in plsce. TXs mea 
also co?.%ined the main landing ge&- wheel wells. Exarhation of the landing gaw 
aetuato. s, the positions of severrl trailing edge T ip  tracks, and two separated flap 
actuatos indicate6 that the main landing geur end flaps were retracted at the time of 
impact. 

isel system components associated with t'ne wing sec?ions oEt'sonrd of the 
engine nacelles were scattered along the wreckage path, on the ground, snd in the trees. 

separation gf t h e  right wipz outbcard section. Pieces of fuel cell material, oui'mard fuel 
Titir locations coincided with the fragmentation of the k f t  wing ouyooerd section and the 

tank filler caps, and fuel lines were identified. There w8s no ev!dence ct fire damage 
noted on m y  pieces of the airpsane located southwest of the gocnri scar. 

1.13 BbeCical and Patholcgifal Information 

Autopsies, xhich were performed on all 14 occupants by the Medical Examiner 
of the Commonweelth of Virginia, indicased thet there were sutstentizi impact injuries. 

injuries and fire. 
neath resulted from the impact-type iRjwies or from the coi-bine2 effects of impact 

Commonwealth of Virginia. h ell cases except one, in which ?he 51od samp:e was 
Toxicological testi3g was done by the Sureat of Forensic Science, 

unsuitable for carbon monoxide determination, carbon monoxiee satu-ation of the blood 
was less than 7 perce?t. $21 dmg screens of the ceptain?s semples were negative. irl the 

at the foilowing levels: blood, 0.04 mg/L; wine, present: ar.d liver, 9.0: mg,'kg. 
case of the first officer, blood, urine, and Ever samples were positive for diet!ylpropion 

Toxieoloqical analyses of the blood and urine of the flightcrew also were 
performed bv the FAA Forensic Toxicology Research Cni? in Okiahome City, Oklahoma; 
the results were negative for acidic and neutral drugs, basic @~gs, end ethyl elcohol. 
Blood samples taken from the flightcrew we?e sent to the Cente? for Rumen Toxicclop in 
Salt Lake City, Utah, specifically to test for cennebinoids and to confIrrn t5e finding of 
diethylpropion. Xo cannabinoids were 5etec:ed in ?he b1oor' cf either crewmember. 

submitted on Decembe 17, 1985; however, the rirw FI~A?.' have hvdroiized !chewed its 
Diethylpropion was present at 0.01 mg/L in 8 blood sample from the first officer 

ekemica! structure), which wosld explain the ioaer level of diethylpropion f o u d  by the  
Center for Human Toxico!og. 

.4n F.4A physician with expertise i n  6 x 1 ~  effects on pilot performance stet& 
that this Ievei of diethylpropioc p?oheS:y hai: nc Titwe effect upon be? tp ing (alertness) 
than 5 to 6 csps of coffee. 

1.14 Pi 

extinguished itself. 

1.15 srwivd hspecrs 

D e r 9  was no widerice of ;n-g!g?t fire. X severe Dostwash fire erlrpted and 

disruption of the occupiaSie spsce i r .  :he' si?..iznc. e24 ti- ?.; :-res+ :!?e :'uriq the  
Txis accident ;vas nonsurvivs5:e .'UP to exr-asiv- dece:eretiI:e fo:ces, 

breakup end ground impect seqcexes. 
.. 
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1.16 TestpandB?s€mr& 

1.PQ.I ,E&gatim Reeeiveps 

v m  equipped with two fie3 function& 4XF navigestion radios, consisting of a rewiver 
At tfe time of the seeiden;, Henson operated eight Beech 99 &?planes. Each 

berited ir: tRe nose of the airpkme, a control head with f~equency seieector loested in the 
center of t:k instrcment panel, a& s navigational display located on ttne captain% 
instrument panel. 9/ Fivz airplanes were eqoipFeci xith a third, ccmplcteiy indepezdent, 

selector located on the fint officer's instrument pane!. Tree airplanes were equipped 
VHF navigation raaio wfzh a navigation.& display, receiver, control head, and freqaency 

officer's kstrument panel. 'Re VHF radios were not Identical and the nevigationai 
with slaved, OF partially slsvd, third VdF aavigaticrial displlays iocahd on t k  first 

aisplays were not uni'.ormly positioned within the Beech 99s. Three airplanes, !neh?ing 
+he accident airp'are, %ere equipped with two fully fxnctional King radios with the 
n8vigatiot.d display on the ?eft side of the  captain's panel, end me compietely 
independent Narcc. savigation rtidio cn the lower right side of the first office;'.; 

e:;reption met tke independeiit Narco mvig3ticn radio was on the lower left side of the 
trstrument paDel. (See figwe 4.) Two o t k r  airplanes were sinik-ly equippd!, ?iith the 

navigation ?ad& with navigational displays on the left side of the ea;?ain's irastrwnen: 
first officer's piinel. Two airpzanes we= equipped with two fully fnnctional N a - m  

panel, and o w  slaved navigational disphy, which was a repeater cf the Xo. 1 Nercc 
navigatim racio, positioned on the lower left side of the first office-'s instrument panel. 

side of the captain's panel and one partially independent Narco navigation radio with its 
Gne airplane wm equipped with two King ;adios with the navigatione: displap on the left 

navigational d i - 1 ~ ~  on the  bwer !eft side of the f i rs t  officer's panel. The partially 
independent Nwco navigation radio had m independent VCR and localizer with a slaved 
(repeater off the No. 1 King radio) glideslope. 

on the first officer's panel in six airplanes were incaphie of any aura! staPiorr 
"he independent Narco navigation :adios with navigational displays installed 

identification, in violation of Federal Aviation Regulations (FAXs), because the audio- 

locste & =cord of the i.nstallation of these independent navigation tmits on F.4A Form 
idem featsre had never been connected. Additionally, the Safety Boer8 was unable Po 

b-ce data, also in violation of FA%. 
337, Xajor Repais and Alterations, or of their inclusion in the airplanes' weigh: snd 

Both the FAA's Principal Avionics Inspector (PA11 and the Principal Operations 

but L?ey stated that they were not aware o€ the discrepancies noted above. Foi;owirg the 
Inspector (POI) said that they were aware that the third radio was installed in the B39s, 

accident, the FAA required Henson to placard 3s "inoperative" the navigation radios on 

hed been rendered fully fcnctional a ? d  were proper;y documented. 
L9.e fight pBneIs of the remainkg five airplanes with indepencent Narc0 units until they 

h an effort to determine their operating condition before the accident, the 
two Gables VHF navigation control heads (type VC-l69C), two King navigaticn receivers 
(mcdel KSRGfJOA), end one Nsrco ffivigation receiver (model NAV 122) from the accident 
aiq'ane were taken to Henson Aviatfon's Avionics Shop '.n Hagerstown for examinat' :on on 

9/ Navigational di-lays consist sf omnibearins sele2:or (OB) ,  cowse deviation indiceto? 
kE), gIidesiope !GS), TO/FKOM ind:?atow, Cn/C)ff flags. and e scale to inclicate the 
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Safer!: Bo~p6 investigatoPs ckte?=lizeG thet X.%$HA probaXy was eq i& 
with a single lkee-prt antema aup!er, eqUeL1y c o l @ i n g  the three navig.;atfonsI 
receivers. W b e ~  &e w r a t o r  :est& a sk;%xIy ecycliw eirplane, loss of signal strerzgth 
resulting from %!!e use of a three-port collp?er was ~inirne?.  

1.16.2 Airpzane aQCk 

The clock bad stopped at 1025 and the i n t e g d  s t o p w ~ t c h  in&ceted en elamsed time of 
TI-e &?lene3 clock was z t w n e d  to the Safety Wrd% ?.?aterials LeSoretory. 

8 zintrtes 16 seconds. There were no indicaticns of direct csntac: with any ot'le; objects. 

would rotete. -% la-ge resolidified molten metal  mess  WES found blocking the intern& 
Damage to the inte-;aei nschanisms w e s  !init& to heety oxidation. Fr'one of the ge&m 

works, epparently f rom a structure wigina2y encircling t h e  eiork xhich wes Cetem.ine3 
to be made from an ailop which has e m-it ing renge of 715'F to ?40° F. 

1.16.3 Powerplants 

Tie ergines and propellers were trensportd to the Service Center of Fret- 
and Witnei; Canada ! ~ c . ~  in St. Hubert, Province of Q d e h ,  Ceneda, where 6isassen;biiies 
of the enggxes began on November 7, 1985. 3.e propeliers wepe removd m d  sent to 
Pratt and Whitney Gamde he. propeiler overhaul fecixty in Longueuil, Caneda, where the 
disassemblies began on NovemSer 7, 1985. 

Both the left and the ri@t engine power t-=bine &sks were shifted f r o m  their 

power Vclrbine interstage baffies. 
install& positions. The disk rim faces were rubbed rotationally from eontact iq the 

iengihs; the remeining blades were complete and bent apposite to the C i r w & n  of 
Seventeen power turbine blades in the left engine were broken off at .~&-ious 

rotetiox .a1 of the right engine3 ;rower &-bine blades were pwh& over t'.e Fide 



about the spring of IS85 when that total was  laver& to 2,030 hoiirs. '%e ~ i r k e  required 
Henson required a minimurn total E g % t  t ime of 2,500 ho-m for p.ew ??res Until 

time. According to Henson management, conditions in ?he industry dicteted thet 
5GO tot& hotm of multiengine :?ight time and 75 to 130 hours of actual irstrument Eight 

:he requirements be flexible. In 1985, Herson hired 38 pilots; of these, i? had fewer than 

had fewer than 7: af eettial instrument ?&ht time; snd 1 w s s  hired in the !est 
2,000 hours c;f tot&! flight time and 4 had fewer thar? 1,600 hours of total flight time: 14 

2 years with as few as 154 hours of rnultier?@ne time, that pilct being the  Erst officer on 
iiight 1517. 

Henson had experienced a rspidly increasing turnover rate among flightcrew 
membes in recent years wi?h voiunta;?; Pepertures increasinq iron 4 out of SO pilots in 
1981, to 12 out of 102 pilots in 1983, m.d to 54 out of 195 pilots in 1985. The percentage 
of volmtary departures from Henson's toed pilot population increased f rom S percent % 

regarang the commuter industrq-, "Now we %*e begimirg to get to the bottom of the 
1981, to 12 percent in 1983, a72 to 28 percent in 1985. According to the POI for Henson, 

barrel so to speak, ar:d that's part of the p?ob;em." He also stated thet the qualificatiozs 
cf the new pilots hired by Henson since 1983 were not as high as those w%om they 
replaced. 

Re@ pilot hires from the FAA in Okhhoms City3 SkIaho-s, thmugh the Genera2 r2viatfor. 
At :he time of the accident, Kenson's policy was to recpest the reco~& of 

District Office (GADO) in aaltimore, Varyiax?. Because ;his prwedure took LF to 

violstion records were obtained, In the case of the first officer of flight 1517, neither 
90 &ys, the psots were UsUEZy nyiRg on thf line before theair aceidentfincident a& 

Henson nor the Ealtimore GAD0 was abie to find c request for records from Ok?&oma 
City. Officials of the airline stated that they st?empted to contact &I former empxqem 
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Henscn :bad a left seat famiEa;.izaiion prcgam for first affieers who were 
E&=: to & upgxBed to ceptsin; sneer ihe program, the f i r s t  officer flew in the left seat, 
but not as PIC, e?d rvW? rest?icted gross weight requirements ar.3 highe; landing weather 
mirixums. The captain of flight 1511 had completsd this prqrarn Se,c:e beirg upg?eded 
to captein. 

IIerison captains were provided .with one set of approach end en route charts to 
s h r e  with the first office? in the cockpi?. According trt Henson poiicy and practice, the  
.~.;zng pilot had ewtcdg of the approach chart. +-- . 

Hemon sapplied its pilots with Telex headsets. Some of the pilots maid that, 
f ~ r  protection from :he high Eoise kvei in the gee& 39 cockpit, they had p w c h a s d  
w9ieces,  wNch were ind',vidu&ly fitted to the external ear, wPiie cthers her! purchased 
noise attermsting 2eabsets. Eone of Heman's Beech 99s were ecuippe4 with s mew 
interphone system. Other Henson pilots s a 3  thet boih :he captain and the first officer on 

found et the accident site, because of fire damage, the Safety Board was unable to 
;%gkt is17 h3d puxhaced their own noise attenmtiry- headse3. P.lthoq3 one headset was 

es;abEr;h the: the pi!ots were wearing iheia headsets during the fligkt. 

investigztion an6 analysis of the Cascade Airways' accident in iL81. la! 'Two cockpit 
?bise levels m the Beech 99 were thoroughly review4 in the Safety B03r& 

noise-reiated recommendations to the FAA emanated from the Cascaz accident: one 
xeqclested the FAA to esta!Sish maxinum mckpit noise levels which will permit adequa?e 
ilightcrew comrnunicatioc, a?d one q : ~ e s t e d  r&!erna%ing to require ?he installetion of 
crew interphone systems in aircreft which exceee the establisher! noise ievel maximum 
limit% ???e airplane in the Cascade Airways accident was e Fkech Vode! ,499; however, 
scccrding to &e& Aircraft Corporation, there are no sigaifieant differences in cockpit 
nose levels between the A e76 B models. In the Cescade Airwavs investigation, coc'kpit 
noise !eveis in e37 A99 were measured at e point fat. to Yne right of the captain's heed at  a 

normal cruise power.) The wdnd pressure levels under these conditions measured 9'; &?(A) 
95 ?ercent X?% power setting with I,IOO-foo:-pounds of torque. (This is equkdent to 

or 87.1 P51L li/ ir! Jdy 1983, an FAA contract report fFI/ agreed wi?hn the Cascade 
report the: fhe<oise levels in the Beech 99 were excessive. Tile report went on to state 
that it recommer.c',ed "adoption of a noise level feme (!init) of PSiL=78," that reducing 
rnoise st the sowcc? w a s  :-, 

signal to noise ratios (:ha cmrentiy present) if  'zsers are taught to use good miemphone 
f j  ,prsctieal, RKI that "interphone systems can lead to better 

technique." 

- 

level w s  a? its greatest during Lakeoff, a t  88.3 ?SIL. Aclditiopd measurements rea1tec' 
Lqterior sound level rneasurenent5 provided by Beech shoxed  that the noise 

k 84.8 PSIL at cruise and 77.9 PSIS at  approach powerr. According to ths testimony of 

shouting iz the cockpit, and shouted speech becomes even less intelli@le. The crew of 
awZologist Dr. Jcry Tsbias, err inte3igiibiEty preilem is created by noise, whic3 requires 

- 101 Aircrerr Accident Kep~rt-~Cascade Airways, he., Beech 99, X3SOC.4, Spokane, 
Washington, J m w y  20,  '1981" WR3B{AAR-81,'1]. 
- 11:' TSS: Prefesred-fi.equenc:? speech interference ievel, which is :he mean of the s5und 
pr~rssure if%?& of 3 octave bands (500, I,GhtO end 2,OeO Hz), is eonsidered meanirqful :o 
speech eomnunieation- m e  dli(A1 neaswemeEt includes a OCtBVC? bsnds. 
I 12,' "Cockpit Ccmrnunicatioils Interference," FAA &der No. DTTFA-81-82-P-81561. 
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night 1517 would have further reduced their ability to hear each othe? if they were using 
their soland etterdating hwdsets ifor he?iriTtg proteetien). .&o, accor.ding to 3%. Tobias, 
eutnor of the FAA Contrmt %port, human b e i w  a u t o r n a t i m ~  adjust their v o d  
to accommodate the environment; consequently, with the headsets on to cut out mu& of 
the noise, speech would tend to soften, makin5 communications even rn0r.e difficult. 
According to Henson pilots, some hand signals were used &ring takeoff, but these did not 
sppear in the Herrson Operations Mmua'. 

the 201, was the absence of a door between crew and passengers in ?he Beech 99. 
An additional miss relsted problem, confirmed by several Henson pilots and 

high noise pesods, especially if heaping protection was worn. As B result, several rows of 
Generally, conversatieas between a captain and a first officer had to  be shouted 6uz5ng 

passengers could hear any verb83 exchanges. AccordWg to Dr. Tobias, WI enviroment 
x i t h  e 77.9 PSiL would require :nost women to shout to be understood. On two of t'ne fiFst 
officerk z g h t s  in Beech 99 eirpknes, the crew had entered in :he Eight k x p  of the 
respectEve sirplanes comn\ents a b o ~ t  the need for an intercom system in the wckpI?. On 
September 3, 1985, in M39SN.4, i t  was noted, "AC loud-aeeds intereom system foF 
eornmunication," and on September 14, 1983, in N496Ii.4, it was noted, "Aircraft needs ai 
intercom system-it is very difficult to tai4 azd hear between both pilots." 

Tne first officer had &so complained both to her roommate and to her husband 
aboxt the difficCty of communicating ii. Lhe Bee& 99 ar.d 0: her desire for en inteThone 
system. None of Henson's Beech 99s were equipped with a crelw interphone. 

asprosch include the followinp: c r c s  the m a k e r  iL3M) outbound st IS0 knots, proced 
According to Flenson's Chief Pilot, procedures in the Eeech 99 on &? ILS 

outbound on the procedure turn a: i4C knots, extend 30 percent flsps a t  140 knsts, 
intercept the !ocalizer ar 120 knots, gea- down et glideslope Intercept, aa6 extend 

graunrkpeed of flight 1517 was 180 knots or. the inbound leg of the proceduye tura.) 
100 percent flaps before landiag. (Analysis of the radar data indicates that the 

policy requires that, before beginning the approsch, the flying pilot relinquishes control df 
According t o  a former Henson flight instructor an6 check airman, Netxon's 

the airp!ane to the nonnying pilot in order to study the apprwch Chart and to set the 

easily reach the freqveacy selectors far all na-@ation radios. Aftei the fP><n% pilot 
correct frequencies into dl navigational :adios. In this sirplane, the first officer coilld 

rescrnes control, the nosflying pilot titen briefs the flykg pilot EbGUt field eievetioc; 

of descerlt; an6 missed approach procedures. h a Teview of the factual informstion 
inbound course; initid approach d t i t d e ;  decision height; approsch speed, time an8 rete 

contained in this report, Elenson's chief pilot eoncurred with this ;ummsry. 

.Iceording tc the Henson Operations M&lual, before lacdine; the pilots shou:d 
review the zppoach speed, Vref, and the missed approach pc-wer setting. T F I @  maflying 
pilot should call 61:: the foEowiq: leavirg one step down altitude far mother, my 
deviations from the approach ccurse, any significant airspeed deviations in relation to 
Vref, checklist i:em not completed, and 1DG feet above each step down altitude. A t  t5e 
fin& approach fix, the nonfiying pilot s3ould cr0.s check hth dtimeters a d  c~Jl out any 
dise-reqency. .Ai el! times durhg the approach, the nonflyirg pilot shm15 xanitor the 
F&ht and navigation instruments and calf out m y  imeguiarities 3r the appesrance nf 
warning flags. Fhally, i: a t  any time dwing the ep,p:o~ch t3e rlmwey or rekited I'@ting 
is sighted, the r,c.lflying pilot is required to advise the flying pilct. 
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Henson Airfines' allowsbie deviation from the !ocalizer and glideslope on an 
ILLS approach in training situations WES one dot. Hoxever, in line situations, the company 
dowed up to a fu l l  scale deviation. - 13/ (See figare 5.) 

F3gh:ht 1517 flew southwestbound on Victor airway 143 (V-143) en route to 
CEKBL i2terseet:on. The flietcrew would 3ave been navigating off the Montebello VOR 
036' radial with 216O selected in the 065.  Upon reaching CEROL intersection, the 

located et the outer ma-ker (LOMI and designated tm the initial approach fix (IAF). After 
flightcrew worAd have megated directly to STAUT, a nondirectional beacon (NDB) 

reneivers, md cor~?pany policy dictated the? the KS frequency be piaced into &3 three 
leaving CEXOL, there would be no further need to have WOL in any of the VHF navigation 

receivers for the approach. 

I.BT.4 Eight Check of 110.5 M H z  at SED 

Sime 110.5 MHz was a possible choice of frequennies found in all three 

on September 27, 1985, a t  sn altitude of between 2,700 s r d  3,700 feet wi:h all three 
mvigation radio control heads, Henson personnei performed a flight demonstration et SHn 

nothing et m y  time during the flight. The No. 2 navigation radio was dive within a 
radios tticed to 110.5 MXz. According to the pilots, the No. I navigation receiver sensed 

indieations, there was a "TO" indication, and the correct Morse code identification for 
4-mZe radiiis of the airport and the localizer flag disappeared, the CDI gave positive 

I-SHD (109.5 MKz) was received. The No. 3 navigational display in the test airplane, 
which had e slaved gLi6eslope off the Xo. 1 radio and an independent !oea?izer wit5 no 
audio-iden?, showed s localizer flag at aE times. No bench chertk was conducted on any of 
the radios following the flizhi. 

On October 1, 1935, the FAA made a specie! flight inspection to determine if 
any usable sigm! on f-equency 113.5 MHz existed in t3e area. The frequency wes checked 

w s s  any signa! or Morse Code ifientification received on 210.5 MHz. Paired TACANli)VE 
from 50 miles east of SHG, from 7 S C O  fee t  to the airport st ground elevation. At no time 

channe; 42 &a was  checked and n3 signal was received. 

T.17.5 plight WmOP&FSSR O f  b%33l~hb&iO VoR 045O mhjriia 

aOoerd a Beech Baron supplied and flown by a See& Aircraft Corporation piiot. 
On Septesbe? 25, 1985, the Safety 3oo;d coneacted a flight demmstratim 

Representatives of a3 parties except the "-4.4 were present. The No. 1 navigation radio 
was tcned io f.-equency 112.6 MHz (MOL? and the No. 2 navigarion radio was tuned to 
109.5 W ~ Z ,  the SHD localizer. The pilot attempt46 to fly the approach es published, but 
nsb7igatins by tbe 430L VOX 045' radial instead of the localizer. Ke stated t>at he 
thought that  he '.vas doing 9 g o d  job of fljiing the false Iocalizer." The course took the 

ap~are6 to be csable mtil about 2 miles before the ecni2ent site. After crossing :he true 
airplane directly to the accident site. The giideslopr in the No. 2 navigatinn radio 

localizer courre, the ADF indicated *%at the airpbne was east of the desired course. The 

freqcency NDS +o wt'ieh its frequency seieetor is tt-zed. Direction is indicated to the 
ADF &splay co'lsists of ti. compass rose with a neeole which points t~ the low or mi&iiie 

pilot 8s a magnetic bearhg or as a reia:ive karirg to the iongitudipal axi5 of the a i r cz f t  

I 131 The dot; on the face of a V 3 F  navigz?ior! instrument represent the degree of 
deflection from the seTecte6 C O U E ~ .  A tul! scele detection O:L the Iocslizer indicates 
that an aircraft is 2.5' or more o f f  course. FuL? up Po full down de3ection on the 
@i&scope rep'eswts a Total of 1.4q or 0,7O e b v e  or below the g'!i&s!ope. 
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depending on what type of instrunerit is i:1st2lled. ~ 3 3 9 8 - 1 ~  was equipped with an 
indicetor which presented the relative bearing to  the station. The pilot e? the 
demoastration flight said that he thought I t  took a lorg time to  intercept the fake 
"localizer." The distance between the true loca!izer course an:! the MOL 045' radial is 
about 8.2 nauticai miles, or a k u t  4 minutes ab 120 knots, 

1.17.6 FAA Surveilknee 

Henson holds Air Carrier Operatin-; Ce?:ifica:e No. 2:-E4-1, deted Nsy 29, 
2969, issued by EAGADO-21, kltimore, DJary1an.i. The cwtificate, wirh two seperete 
sets of approved operations specifications, authorizes Henson to operate ~ n d e r  both 14 

accident sirplane was operating under that replatior?. In 1985, the following inspections 
CFR 121 and 135. Only t'ne records pertaining to 14 CFfi 135 were examined since the 

overail performance of the airiine was foilad to be setisfactorg. 
were conducted: three en route, six ramp, one cabin, m d  two trmning insyec?ions. The 

During the first Nstional Air 'Ramportation Inspection (NATI I ) ,  emduct& by 
the FAA between March 4 ard ?;larch 25, 1981, Henson received a satisfactory overall 

deficient during NATI I. The NATI inspections were speeial programs of increased 
rating and was not required to undergo NAT! n, e foUowup irispeetion of carriers found 

surveillance of air carriers cpereting under 14 CFR 121 and 135. 

stated that he normay  devoted about 60 percent of his time to In'enson, half of wfich was 
One POI was assigned to Henson Airlines by the FAA's BalEimore GADO. He 

spent in swveiilence activities. However, since April 1985, almost 100 wrcent cf his 

approval of the operatiom manual, epproval of the traIniPg prog-am and cabin ssfety 
time with Henson had been involved in the issuanee of operetions specifications m d  

procedures, and pilot certification duties related to the addition of the fieHavilland 
DHC-8 to Henson's fleet. The POI estimated that he hac! not flown on a Beech 99 training 
OF proficiency ride for a b u t  3 months Lefore t h e  accident and that all Heech 39 training 
a?d proficiency ?Lights were eondueled S y  FAA designated c3mpanv check airmen. He 
said that he last attended a ground training class in h n e  1985. He con<uctert 1CO percent 
of tire check rides in both airplanes, the 3EC-7 and -8, operated by Yenson under 14 CFR 
121. 

Research conducted at  the Naval Safety Center in Vorfolk, Viqinia, has 
evaluated the relationship hetween pilot error and stressful life events behaviors 

ccncerning stressful Life events whic? were completed by naval aviators who were 
indicative of stress in naval eviators. 14,' The study, which analyzed 737 questionnaires 

involved in major aipcraft misheps over a &year period, de:errninr?d that those pilots who 
were causally invoked could je disiingwished from those who were not on 10 of tiie 22 
stress and persondity questionnaire items. l 5 /  

1 
I 
i (significsnt at 0.05); recent career decision (significant a t  0.01); and finawizl ciiffieulties 

- 141 Alkov, R.A., Gaynor, J.A., arrd Boorowski, ?l.S.> "IPilot Error as a Symptom of 

- 

Three of those distinguishing items were: recent erigagernent to be married 

(significant a t  0.05). The authom concluded that these three factors, ur2ike the  

hnadequate Stress Coping," Aviation, Space, and Environmental Medicine, V56 (3), 1985, 

&tors which distinraished ti-e two groups and their significant i evek  
15/ The Fisher-Irwin Exact Test (One-Tailedf was :sed in the studv t o  determine these 
p. 244. 
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rersaining seven, "might be thought of E S  stressors tinat discrimimted the group of 
&'/kators wh3 contributed to the outcome of their mishaps," rather than behaviors resulting 
.?om stress. Symptoms of an aviator's inability to cope with these stressors mag manifest 
themselves 4s 'kcting out" behavior or as human error mishaps. 

pi lo:.^, the  a.:thors concluded: 
In a 1982 paper which discussed life change measurement in Canadian forces 

. . . the effect of excessive life changes as 8 contributing factor to  
personal stress and illness merits further attention if 8 screening 
tool is to be 6eveloped to assess and predict accident-prone 
aviators. - 16/ 

2.11.8 Emergency 

approach or 3 climb to a minimum safe altitude. The fo!:owirg emergency gttidelines 
Fiight 1517 never declared an emergency and never reported a missed 

address Federal reguktions and advisory information for a pilot who is uncertain of the 
position of the aircraft being flown. 

Title 14 CFR 31.3: 

fs! "he pilot in command of an aircroft is directly responsible for, and is 
the final authority as to, the operstion of that aircraft. 

(5) In an emergency requiring immediate action, the pilot in command 

required to meet that emergency. 
mF.y deviate from any rule of this Subpart or of F~bpar t  B to the extent 

* * *  

emergency as -a distress or urgency condition," and further defines an urgency condition 
The ?ilot/Controiler Glossary in the Airmen's Information Manual defines an 

as "a condition of being concerned about safety, and of requiring timely but not 
immediate assistance; a potential distress condition," and a distress condition as "a 
condition of being threatened by serious and/or imminent danger, ard of requiring 
immediate essiitance." 

contains the following discussion: 
The .Airman% hformation Ilanual, Chapter 5 Emergency Procedures, C5-SI-I, 

a. An emergency ean be either a dis?ress or urgency condition as 
defined in the Pilot/Controller Glossary. Pilots do not hesitate to  

such 65 fire, mechanical failure, or structural damage. Rowever, 
declare an emergency wher. they are faced with distress conditions 

some are re!uctant to report an urgency condition when they 
encounter situations which nay  not !E immediately perilous, but 
w e  WtentiaEy catastrophic. An aircraft is in at least an urgency 
condition t h e  moment tii.? pilot becomes doubtful about position, 
fuel endurance, weat'ner, or any other condition that could 
adversely effect flight safety. This is the time to ask for help. not 
Ifter the tituation has developed lnto a distress cmdition. 

- 
- 

IS/ HaakonsoD, P.M., and McCawon, N.H., "Recent Life C h a y e  Measuremetx in 
Canadian Forces Pilots," Aviation Space and Environmental Medicine, V53 (1) 1982, p. 6. 
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b. Pilots who become appre3ensive for their safety for ANY reason 
should REQUEST ASSISTANCE IMMEDIATELY. Ready and w i l E ~ g  
heip is availaole in the form of radio, radsr, direction fiiding 
stations and other aircraft. Deley has caused aceiden& an6 mst 
lives. SAFETY IS NOT A I,UXURY. TAKE ACTION. 

2. ANALYSIS 

2.1 General 

Iienson fSght 1517 failed to arrive at its destination, Shenmdoak V d e y  

flightcrew was currently certificated to conduct the flight. The Safety Board crjoclxks 
Airport, followin& a routine flfght. The Safety Board's investigation showed that the 

that the first officer was flying, since the captain made elf of the radio communications 
throllghout the flight from Baltimore-Washington hternational Airport, and ence it was 
compsny policy fcr the nollflying pilot to operate the radios. 

service had been terminated when the captain responded, a t  1014:29, to a wi t ion  request 
The first indication that there may have been a problem occurred &?Per radar 

from the air traffic controller that, ". . . we were gonne ask you we?e showin a little west 
of 2ourse the inbound course here." TAis response suggests e lack of certainty on the part 
of the captain 3s to the position of the airpiane. At that time, the airplane had been east 
of the lccalizer course fop more than 3 minutes, on R projected track of about 075'. At 
10:15:55, after radsr contact was lost, the captain asked if the controller showed the 
airplane east of course, indicating further confusivn on the part of the fllghtcrew. At  
:0:?7:49, the controller suggested thst the c?ew of fLight 1517 execute a missed approach 
if they were not estsblished on the localizer. The crew did not replv. A? no time did the 
crew of flight 1517 s w e s t  that they might have been experiencing a navigation radio or 
irstrument malfunction. 

.'. communic8tions search was ursuccessful and search and rescue activities 
resulted in the location of the airplene sbcut 8 hours leter 6t an elevation of 2,400 feet  
and about 6 miles east of the airport. A smouldering fire was burning itself out snG t3ere 
wece no survivors. It was determined that the airplane had impac?ed on e magnetic 
course of 045' in controlled flight with landing lights on end with gear and Paps retracted. 
(The Q45O course of the airplane was on the 045O radial of the VIOL, VOR and tRe localizer 
course for the ILS runway 4 approach to SHD was also 04SG=) The trees were broken in a 
relatively Iwel straight line, indicating that the airplane was in a wings level, fuselage 
level flight at initizl impact. mere were propeller slash marks on both sides of the 
centerline, indicating that both engines were rundng and under power. 

2.2 and Powerplants 

airplane had been compromised before contact with the trees. All observed damage was 
No evidence was discovered to indicate that the structural integrity of the 

the result of passage '&rough the trees, ground impact, and the postcrash fire. All 
structural separations were the result of overload. Consequently, the Safetv 3oard 
concludes that there was no in-flight fai!ure or malfunction of the airplane structure in 
this accident and that there was no in-flight fire. 

prcpezers indicate that both e.ngines were opereting at impact. Disesernbly of the 
The physical damage to, and the condition of, the airplane's engines a d  

engines revealed the presence of rotstional damage t5 the p u e r  ana compressor turbines 



&pkne(S electrical system, Eight control system, flight instrurnents, or navigstional 
He evi&zcce was foumd Lo i.&ic.ate any preimpact failure or m~~.funr;im of the 

irstrumeats er re8ios. Two recent discrepancies related to fight or navigation 
instmrnenisfradics had been corrected. Tce Saferj Soar6 notes that t h e  6iscrepmcy in 
N339HAk flight log regarding the iks: officer% navigation r d i o  was in the opposite 
direetion ot an error which might h m z  led :he accident ai~plane to the east of coume. 

n d e  end the fact thet the flightcrew successfully navii2ted to STTAUT is sfroig 
The ADF was  destroyed by impact and fire. No witnes marks were !eft by the 

evidence that there was EO nelfranetion of that instrument. However, a maftunctim of 
ti;? ADP radio or anteniiia~ cannot be completely ruled out. 

wipped  with a Mree-port antenna coupler. When a similar antenm co:!pler on another 
The tiii-ee YHF radios shared a commm antenna, and N333HA probabiy was 

5eech 93 was tested by the operato?, the loss of signal strengih was minima!, so that 
signal attenuation resulting f rom ?he $use of a common antema is not eonsidere? to be a 
factor in causing 9 mvigetional equipment malfunetion. 

The Safety Scar6 considered the passibility of an m?ema malfunction which 
would affect all three VIIP navigations! radio receivers In an identiea: %amel'. There 

woah have to occur aft-? ?ha: point. "he ADF antenna ws separate, so the ADF 
were no n.zvigationrt'l problems before the airplaae reached STAUT? so any rn2Xmetion 

n e d e  shoaSd have been c!ear?jr indicating that the airplane wiis east of couise, since it 
always pcints direetly to the station. Finally, the a i r p h e  was outside the full scale 
deflection l imi ts  of the localizer for more thaq 4 minutes before t i e  eeptsin?s last 
trassmi~Si9n. Abo, the airgkine nus? hsve been recaiskz a signal, either VtiF oi.' LF, 
since the eap'tairr's fransrnissims indicate that he ?hoilght f h q  s e re  east of course a: 
10:15:55. T S e  Safety Board Wleves that a mrdfuneticning antema was not a factor In 
this accident; however, swh 8 malfmetion canmt be ccmpbtelg m!9d out. 

one of the three independent navigation teceiver. without audio capability fcr use in 
One system iyreplarity icund in tnne accidect ai@me was the imta&tior? of 

p i r i v e  am& idenrificatim of navigetiona? facilities. A Major Repair and Mteyation 

the airplane ,-.-eight ?nd balance ~&c;~letiorls. This cadids navigationai d.spky was 
f x m  (FAA form 337) hhd not been prepare6 Zsting its installation, a d  it did not qpea- in 
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! 
insidled on the lower Fight side of the first officer's Lrtstrument panel. '%e Ssfety Board 
does not believe that the paperwork irregularity relative to the installation of the No. 3 
navigetion Far30 eontribcted tc the accirknt. 

In post3ccident testirg, only the No. 1 navigation receiver cod8 be aperated 
en6 tuned- Both the Xos. 2 am3 3 navigation receivers were i30 severeiy d a n q d  for 
testing beyend frequency determination. Rowever, since the flightcrew ravigated 
successfuliy to CERO5 and since they did not sages t  to the ATC coritrolier that they 
were ?%wing m y  radio difficulties, the Safety 3ard believes that the WF navigation 
radks probably were functioning properly; however, e malhtction of one w more of Ee 
VHF radios cernot be completely rded out. 

! 

! An examination of the three navigation radio controI heads at  H e w n  
Aviation's Avionics Shop indiceted that, at  the time of the examinaticn, the No. I contml 
head w8s tuned to 110.50 MHz; the No. 2 cor?trol head was tuned ?o either ZOQ.59 X R z ,  
the localizer frequency (I-SHD), or 110.50 MHz; snd the No. 3 control heed !the Erst 
officer's) could have heen tuned to my one of fou? possibilities: 110.85 Iv!Rz, 110.50 MRz, 

{l09.5 Mffz) or NOL !112.6MHz). It was not possibie to determine canciusiveiv Whk?h> if 
i15.05 MHz, or 115.50 MHz. None of these were the correct setting for !-SIiD 

any, of the frequency readings found at  the time of the examiration wwe i h ~ )  frequexies 

sufficiently great to move the tuning shafts. It is possible that the @ots =is-set, OP 
which had been selected by the flightczew before the eppmieh. Impact farces were 

failed to reset, al l  titre? radios. Aka; it is possible that frequencies :Yere c;?ang&, or 
were in tine process of being changed, jest befare impact, perheps after a ni!st&a was 
discovered. The fact that the choices of ireqeencies r̂ o;mS in al2 three control 'r;e~c?s were 
inconsistent with the expected settings, with ?:.e exception cf tRc possible choice s f  

pcsibile frequency settings which were found in the control kea& were not necesswirily 
1C3.5 NHz in the No. 2 control head (!-SAD), 1wds Yce Safety %ard tc c ~ n ~ l u c i e  t5a: :he 

those selected by the pilots &ring the spproach, but that they resulted frsm impact 
forces. The Safety Board concludes thet ail systems p~oD&!Sy were operaew n5rmaEy a t  
the time of the accident an6 the navigatim fzeqwncies selected hefare impsct camot be 
determined. 

2.4 Aipplslne clo@le and Ccapt&R% Wet& 

The airplane ciock did not cppear t o  hsv; zcsEaiae.G a %uXk:~ntly severe @!"e?* 
impact to stop the work. It probab:y stop$& sometime efter the trn;sct due to fire. 
Consequently, the accident pmbabiy occurred earlier tha? '1026 8s indicate6 oi? the  clwk 
face. If the integral stopwatch had stcpped at impact, the S mini;Tes 16 seconds indicated 
could possibly represent the elapsed time after the airplane era?.& STACT; the pilot may 
have begun timify on the stopwatch at  the o?tter marker to m w x t o ~ '  the pme&re turn 
and final apprach. The time of 1022 feud on the captain's watch probabb~ ix3zdicates that 
i t  continued to iw. sfter impact, since f%ght X517 did not rrspatd to the eantroBer's crll 
st 1017:49 suggesting a missed approach. 

1 

I 

2.5 Metmlm 
i 

existed in the mea €rom the cloGd bases a t  a b u t  2,900 feet  to %he e!.oud tops at  s b u t  
At the time of the accident, instrument meteorological cor?ditions (MC) 

5,000 f ee t  There was no sigrificant windshear snd no turbdence, other tban light &op, in 
the mea. The fwezing level was above 10,000 feet, so airframe i c i q  was  not a factor in 
the accident. "hat portior. of %e NWS Area Forecsst pertinent to the time and place of 
the aecident was ststantially C G E T ~ C ~ .  
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&sign comnro~2y Yeferre6 to 8s threz-pointers. 'ibee sepsrete psfnters rotate to 
'i"pe altimeters inst&ed an 50% s i d s  of the i,mtr;in~ent peael we- of t;w 

indicate increments of h u n d r d ,  thouse?&, x2d ?en-tbmnds of feet- of el:it.~de. 
Xk-setti~g of E?',imeters by the pilot; is not m p e c t d  in tkIs awcident beca-use both 
&timeten were found set very ne&- the correct setting of 33.20. 

eo9sidered a reTsonebk possibsty since the rad= date m d  the ATc trenscript showed 
.A zeehanicaJ error in one or 50th aiitheters xbawd N339HA was not 

app-mech end irstrueted to cross CEROL. at 5,002 feet. -&Gar data show& a descent to 
&?et mght 15x7 was c%sing et 5,0@0 feet snd, et 0959, PG@.t.,t 1317 wxs clear& for Erie 

jSO00 feet e ~ d ,  following c bred. in mder coverage, it  showed FI return et 4,500 feet 
fo3oweCi by a steat?.? descent untii :he les: return at  2,700 feet. Therefore, the 
compaFisoPs of radar data altitude readcidts match the altitudes which shosxld have been 
fiown, =!ti; the descent belox 3,300 fee?, and Go not s q e s s t  that flight 1517 expriericed 
m y  mechanical problems with the a l tketer .  

haye misread %er eltimeter by 1,000 feet aqd that the captain may have, at the same 
%e Safety Boerd &so ccnsidered the ps&iisi!ity that the firs? officer may 

time, faired to  monito? close!y the approach. If both pilots misread e!d!'or failed to 
morritor the &timeters, i t  possibig- could explain the airplane% continued descent io 2,700 
feet while still in the procedure turn ad before intercepting the localizer. The impact at 

heve occlirred if the crew thought thep had noi yet complete6 their descent to 3,300 feet 
2,400 feet, nearly 1,000 feet lower than the procedcre turn altitude of 3,300 feet, could 

xnd if they were st% wai?ing for the localizer needle to center. 

setting errors, thxt most Askricn Safety Xe-porEng §ystem iASrZ.9) incident reports me 
A NASA quarteriy report stetes, in E? srticle regarding eltimeter reading and 

either 1,000- 0:- ?0:900-foot altitude reading errors m d  that the eccirracy end error 
response was poorest for the three-pointer dtirneter. 17: However, the greatest 
potentid for error in reading the Three-pointer Gtimeter e ~ s t s  whec they ere instsl?Ed in 
modern high performan, . aircraft, which gener2div operate st mu?h higher altitudes thsn 
previous generation xircraft w.C which ape crpable of rapid climbs m d  descents. Tne 
Beech B99 is not pressurized e& l o e s  not q e r a t e  at  altitudes higher t h m  10,000 fee t  
uniess oxygen is av&Ibabie to the pi!ots. 

- 

of his or her instrwent scan for sufficierit time that 1,009 fee: of &!fitude was lost 
it is possible, but higfily unlikely t h ~ t  m e  o? both pilots ieft the eltimeter out 

without perception by the pilots in a descent from 6,000 to 2,408 feet. If 8 ~ : e a t e r  
&tituse chaznge had occurre<, such en error would be easier to understand. Zowever, fo? 
this to happen, the first officer, who was probebly flying, WW!~ have had to ignore the 
altimeter 1,OGO-foot neeZIe for some t ime, while rhe ceptsin wotiid heve ?ad to fail to 
monitor the dtimeters during the =me time period. Further, misreadirg :he altimeter 

co,srse for SIiD. Therefore, the Safety Soerd does not believe that tbe misinterpretation 
would not account for the fact t3at t2e eirplane was  about 6 miles east of the approach 

of malfmction of Eltimeters was e ca.;Lza! fsctor in this &&dent. 
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%I Ks .TT8l%f a.dL-ei d A h m y s  ?crn%ties 

??re investigation ?eve&& that ATC pmce8ures as applied by €he Washing-ton 
AXTCC Gordonwide low ra&r (R3H) controEer were proper and in accordance ;vi?h FAA 
He&5ook ?:iO.65. 

fligk? 151'7. The f k s t  question ConcerIted the R3: controller's rwest  a t  1014:18 for a 
Two CjtieStiGrE zose Csgarding the exchmges between the R31 controzer md 

mit ion  repop: from ?Right 1517. P';le request was made for plarming purposes since other 

conhEes's sqgestion et 2017:49 that flight 1517 execute a missed Bw?CECh if not 
PEgkts were waiting to n;&e tne approach. The seeon3 questicn concerned the R31 

the amount of time i t  took for a &e& 99 to complete t2e approach to SHD. %?e Safety 
established on the localizer. The saest ion was bas& on his past experience rqariinz 

much time had passed &ring the approsch rvithwt the er~plane landing or reporting a 
&a& Rot& thtit both the cantrol'er and the station sgerjt apparently sensed ihat too 

missed spDmach. 

September 23, 1985. AZ components were operating within specifications and the SHD 
A fliget irspectim of the !is et SHD was conducted by the FAA OR 

Lnspe?tio.n-. of t3e MOL VOX c?etermir,zd ?hat the facility was werating within presc.-iSed 
ILS w s s  certified for use won comple .ion of the flight inspection. F A A  ground are Right 

l imits .  An FAA flight inspection of :he Washington .4RTCC radar, transponder, and radio 
cornmunications frequencies was  a b  conducted and ai? were found to be Gperatkg within 
prescribed limits. 

%?e pilot cf the Beech 58 Baron which held at STAUT for 40 minutes, noted 

and that the coupled approach he subsequently made into SHD was very stable. That 
that the q W ? y  of reception of the co~?ass iocator/qarker wm suitable for navigation 

airplane traeked in from the southwest snd entered holding et STAUT. According to the 
pilot, he wzc tising both the NDB end the the localizer for navisation. At RG t ime did he 
experience any rtiffcdty with localizer recepZion or NDB reception. Since this nilo: 

attempting to execute the K S  approach, it is obvious that iiicht 1597's failure to 
mor,itored the localizer continuously throwghout the time period that flight 1517 was 

intercept the ioeaEzer was not caused by m interruption of She locaiizer sign& The 
Baron's flight was plotted on radar from 1002:54, a i  whieh time flight i517 was a: 

southwest. 
6,000 feet northefst of CEROL, and he was tracking the localizer inbound ;rem the 

The fact that frequency 110.5 MHz was Found in :he So. 1 navigation receiver 
st the ?ime 0: its examination and was among the choices of possible frequencies founi! in 
the Nos. 2 and 3 naarigation receivers as well, s m e s t e d  the possibility that one or more of 
the navigation receivers was tuned to 110.5 WHz irstead cf 109.5 VHz, anti that the 
ground equipment was emitt ing a usable si-& which C O U ? ~  be received on thst frequency. 

enqtiier Eenson Beech 39 airplane with all three navigation receivers tdned to 110.5. MHz. 
'io test the validity of this theory, Benson personnel. flew the approach in 

r a d h  of the airport, ell to the northeast af STAUT. However, the accident airplane Aid 
.4 Signal  we= recei\red on the No. 2 receiver onlp, b ~ ?  its reception was limited to a 4-miIe 

not ap?ear to have any navigational problems in that area; ?i.eref?re, it .; difficult to  
&aW &iy conclusions from this test flight which apply to eny pss:l.,e ..,i,..iza:iol? problems 
of Eght  1527. Further, the receivers from the test airplzne were not bench c?.ecked 
ef?er the test night, although the airplane continued to P ~ J  in ;evz..rue service. me F A A  
subsecuently conducted a flight inspection of frequency 1IC.5 M~:z io the vicinity of SSP, 
the flight did not receive, a: m y  time, a sipal or Morse Cdc .  identificatior,. The Safety 



-31- 

Board concliides that  there apparently was a perfor-rmsr.ze deficiency in the ne~gat ion  
receive? which received a simal or, 110.5 MHz on Eer-mn% test Tlgnt. I4 i s  not possible to 
determine if the accident airplane was equipped with a navigation receiver which had a 
similar performance deficiency; however, if there had been, the pilots should heve had 
sufficient indications of receiver defieieneies or me?fmctioris duri~x the approach to have 
notified ATC and t o  have safely abmdoned the spp*oach. 

system or Airway Feeilities ccntributed to the cause of this aceident. 
The Safety Board concludes that no elements of the Air Traffic control 

the weather, of the airborne or ground based navigation Equipnent, and there was no 
Given thzt there were no known problems with the airplane, its night systems, 

evidence of flightcrew incapacitatim, i t  is clear the.: operationel and human performance 
issues played a significant role in this accident. If all of Hensonk procedwes had been 
followed, eqd if the cowe~t  navigationd frequencies had bees selected, the approach 
should have been flown successfdly by this flightcrew. Therefore, the  Safety Board 
beiieves that the most piausible reascm for the navigational error that placer? the airphre 
almost 6 miles east of the IL5 l o d z e r  eolime Inclu+rd the flietcrew's f a i b e  :G fo2cw 
recommended iasstrument flight procedttres, sue5 ES properly tuning and identifying 
navigation facilities, maintainix prescribed altitudes, making ppescfibed altitu6e 
callouts, observing TOIFBOX indications, observhg "flags,n mxs-eheckbg the 
navigational dkpleys, and comparicg VRF navigation indicatioxs with the ADF indications. 

0.15' radial to test the hypothesis that the fllghtcrew might not have ehwged the 
When Safety B3erd investigators conducted a flight check of the MOL VOR 

navigation frequency os one m more of the VHF navigation radio control heads from the 

to the accident site. This radial was selected because the inbound course of I-SRD is also 
3fOL VOEE to  I-S-SHD, it was found that the 045'radial of the  MOL VOR led airnost directly 

045' and because it is a mrnmon practice for pilots to select tine inbound I S  course on the 
OB3 8s a reminder to them of the correct course. (This action is not necessmy for p r w r  
se.ns5i.g of the localizer si@&, but merely provides a conver?jent headiw refemwe.) 

Aceording lo HensmLs chief pilot, before reaching CEROL the Nos. 1 and 3 

navigation radio should have 'men tuned to the Shenandoah ILS. Aensonb policy was to 
VHF navigatim radios shodd have been tuned to the PvIontebeEo VDR and t;w No. 2 VHP 

set all three VMF navigation eontrd hea& to ;%e ILS frequency after leaving CZROL. .An 
AD% is required for the L S  approach to SED. Therefore, the NDB (STAGTf frequency 
would have been selected before re3ching the CEROL intersection, since the NDB is the 
oniy faeizitg which provided &wet guidance from CEROL to STAUT. STAC'T w8s the 
initial apprmeh f i x  (IAF) as well as :!:e final appraach fix IFAP?. Since the radar r e t m  
indicate that the airplane WEIS flown h m  near CEBOL directly to STACY, the corrfet 

properly, es attested to  Sg the pilet of the Beech 58 Baron. 
NDE? frequency must Rave been selected and ?he facility must 2ave been functimhg 

Keoson's procedures require that the flying pilot set all the navigetioi? radios. 
However, in the accident ai~$aiie, the third navigation mdiors frequ?nq selectior, was 
iocated an the right side of the  first officer's instramen? paml, beyond the nc?ms; rm& 
of anyone sitting in @.e !eft seat. The captain of flight 1517, because of his experience in 
twc-pilo? flight operetions, may have assumed that the first off ie?  had complied with 
compmy policy and had set I-SHD into the No. 2 navigetian Pa&o befoz-e reaching CEROL 
and into the  Ncs. 1 and 3 W P  navigation radias sfter leaving CEROL. However, if the 
pilots forgot, md if none of the YXP nei;;.gation radio frequencies were ch*mged fmm 
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left (east) of the localizer. Once the airplane was outbound from STACT, if the first 
oE-- 

MOL VCR, or STAUiIT, then gyroscopic precession of the heao'i.ng indicator might explain 
ACer wes nyirig headings oniy, rather thm receiving gUida;nce from either I-SliD the 

the &sewed track of the airplene. If these deviations fromm the published comes are 
Sttributed to gyroseopie precession, it wodd be cowluded that the first ~fZce? RBE not 
navtgeting on the ILS, but was Eying indicated headings throughout the outbound cnd 
procedme turn portions of the approach. Furthermore, if  the first officer was referring 
strictly tc the heading indicator, she might not heve noticed 'hat she had passed through 

rsdiei, there would have been no indiceti< :s of iocelizer crossings. Gymscopic precession 
:he localizer two times (if she were ;uned to I-SHD.) If she was using the MOL VDR 045' 

wo*uid not be 2f significance +.Ale the airpb.ne was tracking the MOL VOR on Yl43 3r 
flying directly to  STAUT usin2 the ADF, 

After completing the procedure turn, the first officer might then have 
referred once again to her VHF display which, if set to the XOL VOR frequency with 045* 
in tine ORS, wovld have resulted in flight 1577 being flown toward the 04S0 radial of the 
XOL \'OR an? the accident site. 

:\%ether the first officer flew %e procedure t.xn &fig the VHP receiver (ZS), 
using t he  AD?, or using only heading indications f ~ o m  the headimg indicator, %gW< is17 
appai-entiy epprmched the MOL VCR 045' radial about 1014:19 because the 
cornmwicatiox from the captain indicate that he thought he w8s near or a t  the inhound 
localizer com-se at  that time a i d  was "turn inboun6" a t  1014%. '?ne Eightr$ probable 
ground track combined with en average airplane ground ?peed of a b u t  140 knob3 wmld 
have placed tine airplane in the vicinity of the 045' radial about the t ine  the caprain 
made these communicatiors. (See figure 6.) 

After the flightcrew intercepted .what they thoqht  was tine locpfizer course 
and twned inbound, they must have descended below the glideslope intereept eititude of 

altitude and about 200 feet below e ridge it? the fllghtpath of flight 1527. There are two 
2,700 feet since they struck tine morintsin et 2,409 feet, about 371 f ee t  below its peak 

possible explanations for the eirplane crashing: a t  2,4G0 feet dong tbe 045O rsdial of the 
MOL VOR. 

One exp1ana:ion for the h a 1  p h s e  of t;le flight is thet the F,g%crew flew 
along the 34j0 radial of MOL end allowed the airplane to drift down to  2,4fJO feet as they 
waited for passage of STAUT. Evenhally, they became uncertain as to t'leir location 
ei^ter notkg a slow swing of the ADP needle, no marker beacon indication, and no 
glideslope indication. The captain's contaot with ATC at 10:15:55 about 3eing east of 
course scpports such en explanation. Further, there would be e time delay after turning 

beacon OP an ADF nee& swing indicating passage 3f STAUT. Thus, Once the crew 
inbound on the locelizer before the crew would have expected to receive the marker 

intercepted the 94g0 radial of MOL, thinking it WE. the localizer, the crew wo&d not have 
expected to receive en immediate indication that :hey had passed STAUT. Once the  c-w 
realized that sufficient time had passed for outer marker passage, either tite captain or 
the first officer may have noted the  ADF needle pointing towa?d the left wing. This 
would indicate that the 7irp'me was east  of c o m e  and code account !or the captain's 
inquiry to ATC. The flightcrew may have firsdy r&zed that they were p.ot 0% the 
localizer course or, in response to the contro1Ier's suggestion C?et they execute B missed 
appoach, they mag have initiated s climb to a minimcn safe difitude. Aowever, the 
airpIane collided with the ground before i? coiu3-l begin a left ilrrn to STfi.3T aCec~Dng to 
the missed approaeh instructions, since the aipylane strtrek the t r e  in 8 win$ I:?vel 
fuselsge attitride. 
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I i 
Another exp'bnation is that the Sightcrew believed t?at t h y  had ptissed 

STAUT (the outer marker) and tbt,  ir, the absence of a g3desXope indicatior, they rlecidd 
to exwute a !o@alizer-oniy approsch altfiough neither outer marker passage nor 3~ ~f 
gEdeslope was rewrted to XTC. Since the %ght probabl; intercepted the 045* radial of 
MOL when the eirplane #as approximately abeam the ST'AUT NDB, it is possible thzt the 
flightcrew accepted the abem indication OF. the ADF dispiey ss passage of the wee? 
marker, even t".~th the needle wwd2 F&ve senrained on the left and %wed v e v  slow!g 
aft. At this time, they would have lowered their lendiq ge&-, twned OR the l&ing 
lights, and begun a descent to the localizer approach minimum descent c?:itu& (MDA) of 
1,620 feet. Although the r_bsence of any glideslope indicatjons should heve alerted then 
to 8 problem, the reported weather conc?itiors at SED were we8 above the !ocalizer-a-Zy 
?andirt criteria. Consequently, gE&s?ope information would not have been i;nporhl? or 
needed to complete :he approach ard landfng. However, <nee the weather in the 

have begun to execute a missed epprsach after at MDA. In eevi of the fact that 
rnowteirs east of SWC probably was Jvorse than the weather reported at SHD, they may 

the airplane crashed with the gear and flaps LI, which is the missed apprwc?~ 
configuration, the accident could hcve occurred during the first moments of this miss& 
approach attempt. Tfae crew wordd have had a k x t  1 miwee 49 5econck from the t ime 
they seknowledged that they were not in radar contact until tbe cont~oller suggested a 

a ~ d  sear, and climb back to 2,400 feet. 
missed approach to  iower tne gear, descend from 2,730 to 1,620 feet, then raise ?he flaps 

I 
I. 

Regardless of what occurred after the flight intercepted the MQE O G O  m6d, 
the %$-kcpew did not detect their situatiog in sufficient time to take the  appropiate 
ectioz. This factor, as wen as tine other idzrmation regarding the conluct of tbe 
approach, suggests inadequate instrument flying techrzqEes and prwec'1mes an the parts of 
bcth pilots, including a faiiure of the captain to adequately monitor the approe'h. 

If the first officer was naugating off the UOL VOX, i: is difficult to 
under?ta?d why %he captain did not detect weh a gpws error.. Furthermore, the 
conside-able time which had elapsed from the  initiation of ?he prwedure turn wit'mut 
localher intereeption should heve been en sdditionaI indication to :he pilots, especi&y 
the captain, that appropriate remedia: action was needed. Under Federal Aviatim 

condition, constituting a,. emergency and reqsiripg timely action. '9though the airplane's 
Regulations, being unswe of one's position in IMC would eatainly queiify as  "Irrgencyy" 

configuration a? the accident site suggests that 8 missed appi.oach or a climb to  e 
minimum safe eltitude iif the  flightcrew 'mew that they were not on the IocaEzer course) 
nay have been in proger; a t  the time of irnpeet, either on the fiightcrew's initiative or at 
rhe contrcller's suggestion, this ect im was delayed until it was tm late to avoid grourz 
impact. 

as operation83 factors. which could help to explain how sue!: errors may have beern 
The Safety Board &&eves that there are .sever& hurnar: peifomerce, RS wen 

compounded end not detected by the p i l ~ t s  in sufficient time to execute a missed 
at\p~*oach. These factors include training to "proficiency" in minimrrm time, the  
assignment of a new captain to fly wi:b a R ~ W  first officer, the i imi td  experience of the 

coekpit (as reflected in the fiight logs and BS rqmtec? to pfep hustar14 m d  mmste) 
first officer in multiengine airplanes end in insirument Eying, tine effects 0.' a t"iq" 

documented dissatisfaction on the part of the first office7 in mrnmuriea t i~ ,  :he lraek of 
en interphone system, the effeet the proximity of the passengem to the coeQit :hi on 
C P ~ W  communication, Henson$ policy of providing en w d e  end apprmefi charts to the 
captain only, and several s ip i f t en t  stress prcducing events in the lives of both pilots. 
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t3.e Sarrel so to speck, and that's part of the problem." Specifically, in ?egs?d to Henso? 
AirE2es' pilots, he steted that the quality of the current pilots was of 2 "different calibre 
!less qua3fiedl than it had Seen unti: :ate 1083." Before tina: time, he consider& that 

to ceptain movi;g? at a siow pace. For instance, a Beech 93 ca:Jtain whc: was upgraded to 
H e M n  Airliines ??a§ very stable with succession from one airpkne to another and upgrade 

beiw i i w s d e d  to ceptain. h contrast, the captain of flight 1517 had spent aboa: 1 month 
thP Shorts 336. wouX probably serve as e first officer on that ai-phne fop 6 montins before 

tis B fint officer OR the Beech 99 before being qtgraded to captair,. 

2.5.2 

aaiaiors, recent marital engagements m d  recent cereer decisions are two major st?essors 
A c c o r d i ~  to research conducted at the Kavd Safety Center with navel 

which are frequently found in those who were caushlly invobed ;n major aircraft mishaps. 
Because the eaptein had just become enqaged to he marrieZ and w8s anticipatirg e job 

signniPieent events in his life a?$, as a result of these distractions, hc failed to monitor the 
interview with Eastern A i r l i ~ ~ ,  it is pssible thet his attention wes effected by these 

sppmach vigilantly. 

and aspired to  a flying job based i Florida, where he Jive?. Her husband reported that 
The first officer was uqable to live with her husband due to  job requirements 

shz took e large pay cut to work for Henson and considered har per diem pay inadequate. 
tfer re3mmete in Hagerstown sagest& that she had postponed a visit to a docto? in 
Xaryknd 'oecsuse of the ccst, Financial difficulties, which w&s cited as a third major 

' stresso? in the study of naval eviators, nay have caused stress in the first officer. 

The first officer had several unresolvd medlcat concerns. Her physicizn, 
whor  s'ne had visited 5 days before the accident, said that sh& reported t a k i n g  bipth 
control pills for the past 9 months in compliance with her prescription. Sovever, her 
menses were not Teguular, and she hac! missed :he last 2 no:~t'ns. Physicians have studied 
the rehtionship between stress end axenorrhea (missel menses: in coileze students where 
the phenemenon is rnost evident. A paper on menstruai disorders in college students, 
seported that ':Stress, physical or emotional, is probably the most common cause of 
amenorrhea in adolescen's or yorlng adults. The stressful life style at  :he college campus 
due to higher leveis of competition end increasing demands on trainin5 e!r! education may 
ca'ss ". . . amenomhea. . . ." 20/ A more recent article pointed out that Trevei, change 
in climate or sleep habits, mdxen ta l  distress all can afPect rnenstruel regilhrity. If the 
stresses ape great enough, the clinicel condition of amenorrhea chi? be the remit." - 21/ 

environment associated with her recent employment and trai3ipg 1s well 8 s  the necessary 
Tne first  officer's amenorrhea may well have resulted from the stressful 

sepe.ra:io:: from her WisSand. At the 'rime of her ;$zit to  her physicisn, she b d  'been 

amenorrheic. 
working for Hensor! for 2 months, the same period of time duripg which she had been 
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3.e Safety Board believes that information on the effects of 
various d n g s  should ix coflecie6 in the aviation n?&e heca'we of 
the cpitical natws of pilot performance requirements an6 task 
complexity. The information that is collected shavld be I S S e d  to  
develop gS&Enm end cautiomry material for piicis on the We Of 
both iieit agd il?i?it drugs before aam daring f!!gM operations. 

+ * *  

Mmy toxicology laboratories, including FAAS laboratory ?CAXa, 
do no< necessarily test for presence of therapeutic levels of licit 
drugs unless 8 specific request is made based on the firzdirg of a 
prescription bottle or other indicatim of *=e of E particular 6% 
by a pilot. D r q  screens generally are designed o~2y to detect 
abnormal (1ethRZ or incapaeitaating) levels of licit :?rugs, and onfp 
the presence of iEcit  dwgs. kdditimally, f h ~  relationship of 
tkrapeutic leveis of licit dttigs and perfmrnmce shouirl he 
examined with a view t0wet.d providing guidelines to  pilots an6 
improving toxicol~ica! test procedures. 

.4s a result of i t s  investization, the Safety Board recc,.rtmecded that M e  FAA: 

A-84-9' 

%4&bLish a t  the Civil Aeromedical Institute the eapab!lity to 
perform state-of-t'ne-art toxinolwical tests on t i e  blood, urine, 
and tissne of pilots invotved in fatal accidents to determine the 
levels of Lath licit an.d illicit drqs at  both therapeutic and 
abnormal levels. 

A-82-94 

Review the reseaxh and literattire x .  :he potential ePfects on pilot 

abnormal levels, and us2 that to  5eve'lop and actively disseminste 
performance of both licit and illicit drugs, ir! both therspeutic and 

piloting abiljry. 
to  pilots tlsab!e guidelines on pctential G r z g  interactions with 

1986, t h t  the Civil Aeromedical h t i t I I te  ICAMX) had increase< i t s  screeniw Capabisity 
Regerding Safety Recommendation A-84-93? the FAA replied on d2.nntlai-y 13, 

wit!! a Rsemitive drug-class-selective immumchemicai technique !specificniiy Emi t  or 

presumptive positive results woad be performed by a contractor wing E 6ifr'erectiaI 
Enzyme Mrrltiplied Kctrr;unmy Technique) applied io wine." Confirmation of 

technique until C A W  could pwchase the apprepl-iate equipment. 

Safe3 Recommendation 8-24-93 from '?&en-Cng+.eeeptsble ~ct ion"  to 
As a result of the FAA's ' .e>ynsq the Safety b a r d  rec'sdfied the ststus of 

vpc;nk--keept&ble 6.ction' with the p?fovisicr? ?hat "additional infmmation ES to the 
detection of licit d ~ g s  and the level of detection now ai Ck_W" should k c h d e  the 
detection s? substances at  the Yqerapeutic !eve:. 

Rh -- 

The Ernit sereer6rg equipment wns not ir? use at CA%I a: the time of the 
Herson accident. iiowtver, a repressntative of the cozqery which rnarke% zxit stated 
that i ts equipment is cot capable of detecting the level of 6ietti:;lpropii;v byt?ochiorj& 



-43- 









. .  

2.12 SmvZvaI Factors 
. .  

occurred, the emergency response was considered to be adequate, both in terms of the 
Considerii the inaccessible and heavily forested terrain. in. which the accident 

search efforts conducted and in the deternzinatfon of tbe need for m e d i d  cam. &?came. . ' .  

a pivable d m  volume was not maintained and because the impact werr 'severe, ' , 

the S e t y  Board concludes that this WRS not a survivable -accident. The conclusion that . : ' 

carboxyhexnoglobii lev& found in the blood of those occupants for whom- 'Wd . ' : 
the occup&nts died .from impact. forces is substantiated by .the relatively low lev& of 

toxicdc@Cal rneasiiments co&d be obtained. Smoke i n b h t i i ~ n  e E ptmd f i i  . . . .  
would have resulted in Egher lev& o€ carboxgrhernoglobim . .  . . .  

. . . .  

. .  . .  
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2.13 Cmkpii Voice Recorder ad €%at Data Remder 

further illustrate ths need for a requirement that F D B  and CViis be installed in 
7% S a f ~ t y  85md believes that the facts and circumstances of this acci6ent 

multie-e, twbine-Jowered, fixed-winged airplanes. Recorded fIight parame?ers and 
CVR conversation wouX ?eve provided significant factual information regarding the cause 
of this accident and thus povide the neans for determining tine prope? reme8ial action 
seeded to prevent reewrence. 

October I, 1981, 25/ the Safety Board recomirended that the FAA: 
As a rewlr of its investigation of an airplane crash at Felt, Okla%oma on 

- 
A-82-107 

ceFtificated to carry six of more passengers manufactured on of 
Xequire that SI1 multiefigine, turbine-powered, fixed-wing eircraft 

after a specified dste, ic any type of operation not currently 
requires by 14 CFR 121.343, 122.359, end 135.151 to have a 
cockpit voice recorder and/or a Nght data recorder, be prewired 
to accept B "genereel aviation" cockpit voice recorder (if a?so 
certificsted for twa-pilot operation) with at least one channel for 
voice communications transmitted from or received in the aircraft 
by radio, and one channel for sudio signals from E coc'kpit area 

sufficient data peraneters to  detemine the informetion in Table I 
micraphone, and a "general aviation" flight data reccrder to record 

as a function of time. 

~ - a 2 - m  

certificated for two-pilot operetion) and flight data recorders be 
Require that "general miation" c0ew.t voice recorders (on aircraft 

imtelied when they become conmercially available a s  standard 
equipment in dl mdfiengine, turbhe-powered fixed-wing aircraf! 
and rotorcraft certificated to carry six or more passenqers 
mmufactcred on or after a specified date, in any type of operation 
not currently required by E4 CPR 121.343, 121.359, 135.251, %n$ 

recorder. 
127.127 to  have a cockpit voizz recorder and/or a flight ria*& 

A-82-ill3 

Eequire that "general &vietior?*' cock;lIt voice reccrders be installed 
as soon .% they ape commercially available in all multiengine, 
tEbine-powered a i 7  craft (both airplanes and rotorcraft), which are 
currently in sewkc, wh!ieh are certificetec? to ca;-rl.' six cr mere 

pilots, in any type of operation not currently required hy 
passengers and xhich ere required by their certificate to have two 

14 CFR 121.359, 135.151: m d  127.127 to 3ave a cockpit vcice 
recorder. The cockpit voice recordels should 'neve at  feast one 
charnel reservee for voice commcnications transmitted from or 
received in the aircraft by rarlio, and one channel reserved for 
audio sigrals from a cockpi? wee microphone. 

251 Aircraft Accident Beport-5ky Train &ir, he., Gates Searjet 24, N44CJ, Felt, 
OkWAOFF.a, O C t O k i  1, 1381" (XTSR/'AAEi-82/4!. 
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This transcription covers Khe ti= period Epee Sepremher 23, 1985, 
approximtely 1345 xaeil approximately 1428 m. =e f k e e  3n the 
nester voice recording tape are erratic and mot aluays reliable. Tines 
I n  parenrheses are approximate, sadculated by stop-watch sad c m p x e r  
Cata . 

A g m c i @ s  %%king Transaiirsf.ons NArsviazion 

Vashizgeon Air Route Raiflc Cm:rol 
Cen:er, Casanova Low Radarikisndoif 
Conrroller R / L m  

Washington Air Zmre Traffic Control 
Center, GOrdozwville Lou Rsdsr/B%ndoff 
Controller R/L3 1 

Vasfringeon Air RoGte Treffic Cor.troZ 
Center. Gordonsville Lou Radar 
Coxroller R3i 

&noon Cne Oive Orre Seven EEA151? 

I CF-R1ITY :bat the follcwing is a true tranacriptioq of rha 
recorded conversation pertrioing t o  the sttbject aircraft accidene. 
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Sc:jin transcription 

(135::: 2 3 )  

1355 :3€ 

(1357~42) 

s/r. c2  HenSQn fifteen seventeen  a t  six ti;ousanC 
‘;.asnin;;ton i&nt afti.:&er at ShenanGo;:: 
three zcro cne ciner  

R/L 32 
Cents1 one  two f o u z  roict two f i v e  ccod dzy, 
 enson on fifteen s e v e n t e e n  cof i tact  !;asi>in;tcn 

?KP.1517 tucnty four and s quarter: goor! Cay 

.%A1 51 7 5ssh H P ~ S O ~  iiftccn sev2~trt.n ziti) you six 
ti10usanG 



,.. 
- .  : .  

. .  

. .  (1357:CZ) 
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one  n i n e  anu w e  show e s t a b l i s h e d  on v ic to :  
one  f o r t y  three is i t  i;ossiSle for lot;er 

1'11 nave it for you in five niles  

Ckay 

?enson fifteen sever?teen ~OU'ZE cleareJ t o  

one forty three CERCL l i r e c t  cross ERCL at 
t h e  Shecandoah v a l l e y  a i r p o r t  v i a  v i c t o r  

Sixnanacs;?  tralle:, a i r p o r t  
CY aLove f i v e  t:lousand cleared fcr a22roach 

Gkay ~ ~ ' 1 1  do a l l  of t h e  above f i f t c r n  
s e v s n t e e n  

11403:251 R h 3 1  Hfnson f i f t e e n  s e v e n t s e n  radar s e r v i c e s  
te rcz ina ted  r e ~ o r t  c a n c e l l a t i o n  a r r i v a l  t b e  
t h i s  f r e q u e n c y  if u n a b l e  t h r o u g h  f l i g h t  
service 
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. .  

. .  

Okay sir uncerszanir p u r  inboun;: now 

Ro;er that  

:-.asn :enter iiesson fifteen seventcer, 



. .  . 
, .  (1415:53> f.::.i*.1517 He:>son fifteen seventeen 

f.l415:.521 R31 transon fifteen seventeen 90 ahead 

61Ci5:SS) IKA1517 Yes si; you're s m w i n  tis east of tke 
inbound couzse over the Valley 

(14B5.,59) R3f 'lenson fifteen seventeen racar contact 
is lost I do n o t  see fa 

(1416:ti;) HP;Al5la Okay roger that thank you 

(1413:551 R 3 L  
established nos  on the IZS if not ah ' ' 

Henson fifteen seventeen ah have you been 

scgsest yo= exectite a missed approach 

~enscn f i f t e e n  seventeen '-:ashinston 

End transcription 



m -  





.... . .  
. .  . i . . . . . . . . . .  ,..;":,"i 

-: I ; :.# . . .  . . : .  
. . .  .... . : . . * 

., . . . . . . . .  ~ . . . .  .:..:, . . .  . . .  2 
. .  .; . ',L ,. 

. .  ....... 
. .......... 

i: 
-71- . .  . . .  

,, 

. . . . .  
. . *  :. , - .  . 

. . .  

. . . . .  . . . . . .  > 
. . . . . .  ..... 

: .  

. .  . . . . . .  
. . .  

WEATERR JNFQBMATION ... . . .  
..: . j  

. . . .  . .  
. .  . .  

The SAW= at SHD consists of: 

A. Two aircraft type altimeters mlibrftted in August 1984 md 
September 1984. Comparison readhgs were taken on 
September 23, 1985, and the notation on the Srnrface Wether 
Obsemxtions form (MP1-1OC) .indicated tbt  both read 30.11 in%. 

. .  
. .  

... 
. ,  

. .  

. .  

. .  

B. Windspeed and wind direction readouts. 

C. Instrument shelter with thermometers. 

D. Ceiling light and a clinometer. 

E. Weather balloons. 

P. Visiiity reference charts. 

G. Wind s-r located on top of the main terminal bailding. 

FAA an September 21, 1984. The. NWS rated the station ms.nexcellent.n The report noted 
The SHD SAWRS was inspected by the NWS on March 22, 1985, and ty the 

that the eqiipment was in good working order and L?at the stection was well maneged. 

An automatic weather observing system (AWDS), manufactured by ABT-S, 
Inc. of Columbus, Ohio, is located in the m0 builr3.i at SHD. The following perameters 
are generated by the system: time, temperature, wind direction, wind w e d ,  and 
altimeter settii. Transmission of the information is accomplished by a computerized 
voice which can be accessed either by telephone or the locator (NDB) xt the outer marke? 
(LOM.) The system requires both annual and quarterly maintenance. The last quarterly 
maintenance was performed in November 1984. 
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llnhed mlnlmunu uslw the VOR. 
(3) lmtrumenl WDmhed  to pub. 

ADFq and ILB syatema (InstrwIlon In 
the 11.w of Lhe AVP m d  I L S  may he re. 
cclved In nn hmtrumtnt $rwnd L! :%er 
snd Inatruetion In the uue of lhc IM 
gllde slope may be n e c l v t d  In an alr. 
Mrnr ILB AllnuI@tur). 

or 8clual 6 F R  wndllloru, on pssenil 
( I )  Crosa.c&unlry flylnp It, almlolPW 

aIrw8ya or IYI routed by ATC, Includ. 
In8 one such trlp of 8L least 260 naull. 

118 spprowhea at dlflerent nlmorDI. 

Lhc reEovery from unwurl attlludes. 
(S) Blmulnted emersencles. lnfludlna 

equlpmcnt or lnatttimene mrlfvnc. 
tioxto. IW of Eommvnlcstlow. Md 
cndne-out emmendm I1 a mulUen. 
glne nlrplnne IS wed. Md m l m d  tip 
pronch yrwdure. 

cal mllea. lncludlns VOR, ADP. M d  

book ?word c e r t l f l c d  to by M author- 
LGeD fllghl tMtNCtor ahowlnu that he 
has recelved lnalrwnent flkht ltwtruc- 
tlon In a hellwplcr In the Collowlng 
pllot opcratlona. Md hab bun found 
competent In each of them: 

11) The wntrol Md W U n k  mMeu- 
verlnp 01 II hellEopYr mlely by reler- 
ence l o  Inauwnenb. 

VOR and N)F nyttems. lncludlna mm 
(2) IFR navlgatlon by the UIW of the 

PllUlW Wlth klr C N d f l C  h l@tNCt tOM 
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Identify FAA offices reqmnsib!e for the surve ikxe  of large 

&equate number of inspectors we assigned to moni:cr prcperiy 
numbers of air t&xi/eomrngter operators and insure t b t  an 

each qeretcr. 

h-18-41 
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