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NEAR PINCKNEYVILLF!, ILLNOIS 
OCTOBER 11,1983 

SYNOpsls 

On October 11, 1983, Air Illinois Plight 720 w8s being operated as a regularly 
scheduled passenger flight between Capital Airport, SpriQgfieId, Illinois and Southern 
Illinois Airport, Carbondale, Illinois. About 2020 central daylight time, Flight 710 
departed Springfield with seven passengers and three crewmembers on board. About 
1.5 minutes later, Flight 710 called Springfield departure control and reported that i t  had 
experienced a slight electrical problem but that it was continuing to i t s  destination about 
40 minutes away. 

The cockpit voice recorder (CVR) transcript showed that shortly after W e o f f  
Flight 710's left generator suffered e complete mechanical failure and that in responding 
to the faiirtre of the left generator, the first officer mistakeniy isolated the  right 
generator and the right generator bus bar from the airplane's d.c. electrical distribution 
system and, thereafter, t h e  right generator disconnected from t h e  eight generator bus bar. 
-4ll subsequent attempts to restore the right generator to the airplane's d.c. electrical 
distribution system were unsuccessful, and the airplane proceeded toward Carbondale 
relying solely on its batteries for d.c. electrical power. 

D 
The flight toward Carbondale w a s  conducted in instrument meteorological 

conditions. The cloud bases in the area of t h e  accident were a t  2,000 feet m.s.1. with tops 
a t  10,000 feet. Visibility below the cloud bases was 1 mile in rain, and there were 
scattered thunderstorms in the area. 

About 2053, while the airplane was descending from i t s  instrument flight rules 
@FR) assigned altitude of 3,000 feet, battery power was  depleted. Flight 710 continued to 
descend, turned about 1809 and crashed in a rural area near Pincknewille, Illinois, about 
22 nmi north northwest of the  Southern Illinois Airport. The airplane was destroyed by 
i m p a c t  forces, and all 10 persons on board the airplane were killed. There was  no 
postcrash fire. 

The National Transportation Safety Board determines that the probable cause 
of the accident was  the captain's decision to continue the flight toward the more distant 
destination airport after the loss of d.c. electricel power from both airplane generators 
instead of returning to the nearby departure sirport. The captaink decision w a s  adversely 
affected by szlf-imposed psychological factors which led him to assess inadequately the 
airp1ane.s battery endurance after the loss of generator power and the magnitude of the 
:isks involved in continuing to the destination airport. Contributing to the accident was 
the airline management's feihre to provide and the FAA's failure to asswe an adequate 
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company recurrent flightcrew training program which contributed to the captain's 
inability to assess properly the battery enduranee of the airplane before making the  
decision to continue, and led to the inability of the captain and the first officer to cope 
promptly ,d correctly with the airplane's electrical malfunction. 

1. FACTUAL INFORMATION 

1.1 Histom of Pligfit 

On October 11, 1983, Air Illinois Flight 71", a Hawker Siddley 748-2A was 
being operated as a regularly scheduled passenger flight ' etween Chicago, Illinois, and the  
Southern Illinois Airport, Carbondale, Illinois, with an E route stop a t  Springfield, Illinois. 
The flight was  about 45 minutes behind schedule when i t  arrived a t  Capitol Airport, 
Springfield, Zinois, about 2005. 1/ The flightcreu- remained on board while t h e  airplane 
was loaded with 300 gallons of jG-A fuel. The flightcrew did not report any mechanical 
malfunctions to either the Air Illinois controlling dispatcher in Carbondale or to t h e  ramp 
personnel a t  Springfield. Air Illinois station personnel gave the flightcrew documents 
containing the latest Carbondale weather and t h e  airplane load information which had 
been prepared by the compaay dispatcher in Carbondale. 

-4t 2011, a t  the request of Flight 710, the flight service specialist a t  the  
Decatur, Illinois Flight Service Station provided the flightcrew with the latest Carbondale 
weather and the St. Louis, Missouri, winds aloft. The flight service specialist said the 
repoxted ceiling and visibility a t  Carbondale were 2,000 feet overcast and 2 miles, 
respectively, with light rain and fog. He also provided the flight xith the winds aloit e t  
three, six, end nine thousand feet and asked the crew if it wanted the St. Louis weather. 
The crew replied, "Negative," and the Flight Service Station had no further contact with 
Flight 710. 

The 127-nmi flight to Carbondale was to be flown in accordance with an 
Instrument Flight Rules (IFR) flight plan st.ored in the Kansas City, Xissouri, Air Route 
Traffic Control Center (ARTCC) computer. The routing w a s  direct a t  an altitude of 
9,000 feet 2 /  and the estimated time en route was 45 minutes. However, a t  2011:44, when 
Flight 710-requested its TFR clearence, i t  also requested 5,000 feet for its en route 
altitude. The request was  approved. 

Flight 710 had been scheduied to depart from Springfield a t  1935; however, i t  
was not cleared to taxi from the gate unti! 2015:14. There were 7 passengers and 
3 crewmembers on board Flight 710 when it left the gate. At 2016:00, Flight 110 was 
cleared to taxi to runway I5 for takeoff. A t  20:9:40, Springfield tower cleared Flight 710 
for takeoff. which occurred about 2020:CO, and then, at  2020:43, tt9e tower told the flight 
to contact Springfield departure control. 

A t  2021:14. Flight 710 contacted departure control and informed the 
controller that it w 8 s  climbing through 1,500 feet. The departure controller advised the 
fligbt that he had it in radar contact, cleared it to climb to and maintain 5,000 feet, and 
cieared it to proceed direct to Carbondale after i t  received the Carbondale VOR (very 
high frequency omni directional radio) signal on its navigational radio. Flight 710 
ackno;iuledged receipt of the clearance. 

1 ,' AI: times herein are central daylight t ime based on the 24-hour clock. 
2: .4ii altitudes herein are mean sea level unless otherwise specified. - 
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A t  2021:34, Flight 710 informed the departure controller that it had 
experienced a "slight electrical problem. . . and that i t  would keep the controller 
"advised." The controller asked the flight if it was going to return to Springfield, and the 
flight reported that i t  did not intend to do so. 

A t  2022:10, the  flight told departure 2ontrol that wWeld like to stay as low as 
we can," and then i t  requested and was  cleared to maintain 3,000 feet. The controller 
asked the flight if he could provide any assistance, and the flight responded, . .wetre 
doing okay, thanks." 

A t  2023:54, the first officer told the captain t h a t  "the left (generator) is 
totally dead, the right (generator) is putting out voltage but I can't get a load on it." A t  
2024:26, the first officer reported, "zero voltage and amps famperes) on the left side, t h e  
right (generator) is putting out twenty-seven and a half (volts) but I can't get it  to come 
on the line." A t  2025:42, he told the captain that the battery power was going down 
"pretty fast." 

A t  2026:03, Flight 710 reported to the Kansas  City ARTCC and told the center 
controller t h a t  they were at 3,000 feet. Shortly thereafter, t h e  first officer reported t h a t  
the battery voltage was  22 volts. 

A t  2027:24, the captain called Kansas City center and stated that h e  had an 
"unusual request." He asked clearance to descend to  2,000 feet "even if we have to  go 
VFR [visual flight rules] .I1 He also asked the controller Yo keep your eye on us if you 
car?.1r ?:e controller told t h e  flight that he could not clear it  to descend because 
2,000 feet was  below his 'lawest usable altitude." He also tJld the  flight that if i t  
requested VFR and then descended to  2,000 feet he did not believe he would be able to  
maintain radar contact. The captain thanked the  controller and continued to  maintain 
3,000 feet. During this conversation, t h e  first officer reported that the battery voltage 
was 22.5 volts. 

A t  2028:45, the caotain said "Beacons off. . .,= and, at 2028:46, he  said, "Nav 
(navigation) lights are off." A t  2031:04, the first officer reminded the captain that  
Carbondale had a 2,000-foot ceiling and tha t  t he  visibility was 2 miles with light rain and 
fog- 

A t  2033:07, the flight attendant came forward and the captain asked her if she  
could work with what she "had back there." The flight attendant reported that the  only 
lights operating in the  cabin were the reading lights, the lights by t he  lavatory, t h e  
baggage light, and the entrance lights. The captain instructed he? to brief the passengers 
that h e  had turned off the  excess lights Decause the  airplane had experienced ''8 bit of an 
electrical problem. - . .I1 but that tiney were going to continue to Carbondale. The flight 
attendant requested the Carbondale estimated time of arrival (ETA) and the first officer 
said they would arrive "about on the hou:." 

A t  2038:41, t h e  first officer told the captain, "Well, when we. . . .started 
!osing t h e  left one I reached up and hit the right [ i sda te  button] trying to isolate t h e  
right side [be] cause I assumed the  problem w a s  the right side but they [the generators] 
both still went off." 

A t  2044:59, in response to the captain's request, the first  officer reported that 
t h e  battery voltage was 20 volts. A t  2049:23, Kansas City center requested Flight 710 to 
change radio frequencies. The flight acknowledged the request, which was the  Last radio 
communication received from Flight 710. 
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A t  2051:37, the first officer told the captain, "I don't know if w e  have enough 
juice to get out of this. A t  2052:12, the captain asked the first officer to Watch my 
altitude, Pm going to go down to twenty-four hlrndred (feet).9f He then asked t h e  first 
officer if he  had a flashlight and to have i t  ?ee.dy. A t  2053:18, the first officer reported, 
"We're losing everything, . . .down to about thirteen volts," and, at 2053:28, he told the 
captain the airplane was at 2,400 feet. A t  2054:00, tfte captain asked the  first officer if 
he had any instruments. The first officer asked him to repeat and, at 2054:16, the captain 
asked, "Do you have any instruments, do yo% have a horizon [attitude director 
indicator] ?" 

About 2051, Kansas City center lost radar contact with R i g h t  710. The last 
confirmed radar return from Flight 710 occurred near the Centrafia, fllinois 
VORTAC 3/ located about 40 nmi north of t h e  Southern Illinois Airport. The accident 
occurred &ring the hours of darkness. "he wreckage of the airplane was  found in the 
rural area about 6 nmi northeast of Pinckneyville, ninois, at 38O 9' north latitude, 89O 19' 
west longttude. Three crewmembers and seven passengers were killed in t h e  crash. 

1.2 Injuries to PersQn5 

Injuries Crew Passengers Others Total - 
Fatal 3 7 0 10 
Serious 0 0 0 0 
Minor 0 0 0 0 
None 0 0 0 0 
Total 3 7 9 10 

- - - - 

1.3 Damage to Airplane 

The airplane was destroyed. 

1.4 mer Damage 

None. 

1.5 Pezsonnel Information 

The flightcrew and flight attendant were qualified in accordance with current 
regulations. 

The captain and first officer had been on duty the preceding day. They had 
reported to operations at Southern Illinois Airport at 0500, had flown four flights in t h e  
Hawker Siddley 748-2A (HS 748-2A) between Southern Illinois Airport, Springfield, and 
Chicago, and had returned to  Southern Illinois Airport at 1754. Both pilots signed off duty 
about 1809, and both retired about 2200 that night. 

On October 11, t h e  captain arose about 0830 and hac: about 2 cups of coffee 
with his roommate. According to his roommate, the captain's demeanor seemed normal. 

3/ Co-located very high frequency omnidirectional radio and Tactical Air Navigation Aid 
That provides azimuth and distance information 
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H e  left home about 1015 and signed in at operations at 1050. The first officer arose about 
0930, skipped breakfast because he w a s  late, left for the  airport at 1015, and signed in at 
operations at 1050. 

The captain and first officer were scheduled to "deadhead" to Springfield to 
pick up the HS ?48-2A, N748LL for Flights 709 and 710. T h y  left the Southern minois 
Airport at 1120, arrived at St. Louis about 1200, and remained In St. Louis about 3 i ;ups. 
The captain and first officer had been scheduled to fly t o  Springfield on Air Illinois 
Flight 5; however, Flight 5 was late and they were rerouted. They departed St. Louis on a 
de Havilland DHC-6, Twin Otter about 1530, arriving at Burlington, Iowa at 1659. They 
departed Burlington at 1704 on Air Illinois Flight 905, another DBC-6, and arrived in 
Springfield at 1755. 

By the t i m e  the captain and first officer arrived in Springfield, the Plghtcrew 
that had flown the HS 748-2A on the previous Eight had left the airport. ?he 
crewmembers of the previous flight said that they did not experience any mechanical 
malfunctions while they were operating the  aircraft. Air Illinois Flight 709 departed 
Springfield at 1805, 45 minutes behind schedule, and arrived at Meigs Field at 1855. 

Flight 710, which originated at Meigs Field, departed Meigs Field at 1915 and 
arrived in Springfield at 2005. 

1.6 Airplane Information 

The airplane, a Hawker Siddiley His '148-2& N748iL,  was owned and operate:! 
by Air ilIinois, he., (see appendix C) and was  the only HS 748-2A Air minois owned and 
operated. According to Air Illinois' Federal Aviation Administration (FAA) Operating 
Specifications, N?48LL was to be maintained in accordance with an approved continuous 
maintenance program which incorporated the latest approved British Aerospace 
maintenance schedule. In addition t o  several checks and inspections based on either days 
or hours in service, the program required the carrier to conduct period inspections. The 
carrier's FAA Operations Specifications stated "Each Period Inspection will be 
sectionalized into ten (10) consecutively numbered parts. Each part shall be performed at 
intervals not to exceed 1,000 hours of aircraft time in service from the time of the last 
correspondingly numbered part of the previous period." 

1.6.1 Flight Logbook and M a i n t e n a n c e  Discrepmy Form Writeup 

The Safety Board's investigation revealed that the Air Illinois HS 748-2A 
flightcrews had not been entering maintenance discrepancies in the discrepancies section 
of t h e  airplane logbook - 4/ after each flight. Federal Aviation Regulation (FAR), 14 CFR 

41 The eirpIane logbook or flight log, is carried on the  aErpIane on ell flights and contains 
t h e  Air Illinois Form 1. The Form 1 contains entry formats for logghg flight times, 
selected performance parameters, maintenance discrepancies, and the action taken by 
maintenance personnel to correct the discrepancies entered by the pilots. The Form 1 
also contains the airplane's airworthiness release which, in accordance with the provisions 
of 14 CFR 121.709 and the Air Illinois Maintenance Manuel, must be signed before flight 
by a n  azthorized certificated mechanic. Signing t h e  airworthiness release certifies the 
following: (1) all work was performed in accordance with the requirements of the 
certificate holder's manual; (2) aU items required to be inspected were inspected by an 
authorized person who determined that the work was satisfactorily completed; (3) no 
known condition exists that would make the airplane unairworthy; and 14) so far es the 
work performed is concerned, the airplane is in condition for safe operation. 



1 :21.563 rqd i res  t h e  pilot in command to "ensure that all mechanical irregularities 
occurring during flight time are entered into the maintenance log of the airplane at the 
end of that flight time." Section 5.03(1) of the Air Illinois Operations Manual states, 
"Maintenance discrcpancies discovered by the pilot will be recorded in the flight log." 
Section 5.03 ( 2 )  states, in part, "Maintenance discrepancies may only be cleaied by 
authorized personnel.. . .by entering a brief description of the action taken and the 
signature of authorized personnel. Action taken will be either repair or removal to the 
Deferred List. Xaintenance personnel only will make the decision to defer items, thus 
removing them to the  Deferred List." Section 5.04 (1) of the Manual states, in part, "In 
the event a maintenance problem occurs away from home base the Captain wili 
immediately notify Operations/Nlaintenance. If a determination is made that the air?lane 
must be repaired before further flight. . . .I1 the company would either send a mechanic to 
the location of the airplane or contract with an authorized local repair facility t o  perform 
the required corrective action. With regard to determining whether the airplane must  be 
repaired before further flight, Section 5.01(6)(b) of the Operations Manual states, in part, 
:'Disc?epancies that do not affect the airworthiness of the aircraft may be carried over to 
the Deferred Vaintenance List to the next inspection period. . . .'' Section 8.03 of the 
?.lanuel states, in part, that, before each trip and/or, airplane's origination, the oncoming 
captein shall review the  logbook to assure himself that he is %ompletely familiar with the 
mechanical aspects of the aircraft." The section also states that "the captain is 
responsible for assuring that all items are entered in the  Form 1 (flight log)," and that ,  at 
the end of 'the flight, "the captain shall sign his name in t h e  appropriate spot next to the 
discrepancies signifying his review and approval of ell entries on the Form 1." 

The investigation ais0 disclosed t h a t  only five capt&ins were scheduled to fly 
t h e  HS 748-2A, that the airplane was returned to t h e  Air Illinois maintenance base at 
Southern Illinois AiTport every night, and that a maintenance debriefing procedure had 
deve!op& between t h e  captains mc: the maintenance crews. Instead of entering t h e  
rneintenance discrepancies or izre,piarities into the logbook as they occurred, the 
a p t a i m  vioufd either record the  discrepancy on a separate piece of paper or commit the 
circumstmces of the 3screpancg meaor::. When they returnee to the Southern Illinois 
Airport, t h e  captains woc'd either deliver the  piece of paper to or brief t he  maintenance 
crew, on whst bad occurre(, or both. 

During the Safety Board's public hearing, t h e  HS 748-2.4 chief pilot and two 
other captains who had wgularly flown t h e  HS 748-2A testified thaL,  between 
Se;tZember 21 and 0ctob:r 2, 1983, the  airplene had experienced several generator 
shutdowns, overvoltage .naifunctions, and voltage regulator problems. These malfunctions 
Were not entered in t? 2 discrepancy section of the airplane's fligktlog. The chief pilot and 
ceptains testified thei they did not make the entries because t h e  malfunctions were either 
intermittent in nai2we, or had subsequently cor-ected themselves and did Rot recur, or 
that maintenance a-.re?dy *knew of the  problem. They also testified that they peps3nally 
bad briefed mainttna:,ce personnel about the nature and extent of the maifunctions. In 
order to construe' a list of the eiectrical discrepancies involving the airplane's d.c. 
electrical genera; ry -stem, it was necessar?; to review both t h e  airplane :ogbook and the 
airplane's mainter.ence discrepancy forms. 

relati= to t h e  d.c. eiectrical system or generators. Between September 22 and 
Between May I983 and September 22, 1983, there were no signfieant writeups 

Octobe: 5, 1383, the following eight gene;.ator discrepancies together with tfie corrective 
actions ta'xen were logged on the companyk Maintenance Discrepancy Report Forms: 51 

j! r;7e maintenance discrepancy report form contains formats for entering maintenance 
&sc?e?aneiC?s and the R C t i O W  taken to cOr?eCt tbe discrepancies. This form is used by 
3aintensnee personnel only and is not carried on board the  airplane. 

-----I__- 

- 
I 
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Oetob~~  Z Right wltage 0-4 volt hi& voltage adjusted 
withinlimits 
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On Uctober ll, the day of the accident, British Aerospace'replied 'that 'the . ' 

. .  

woEage .:R= n a t '  corre~r- and that, if the prescrii voltage parameters were not 
cbhhsble+Wep %auld sspect voltage regulators or test equiPn;enL" 

Acearding to the airplane manufacturer, t!e voltage limitation contained in 
the mainteatem?e maniral was established to provide a more efficient and equitable sharing 
d the bads; between the genemators baing flight, therefore, the excess generator voltage 
on tbe accident airplane w d d  not have adversely affected either the generator, the 

switching et, or the generator's consumer equipment. In addition, the 
generator mmufacturerk specificatiors showed that the generator was authorized for 
CantiDrmrS operation at 30 volts 

The Air IEinois maintenence procedures and organization were established in 
aeaxdmm nith subpart L of 14 CFR 121 of the FARs. With regard t o  maintenance 

pnzeednres, the regHlsfiors contained in Subpart -L require the certificate 
hopda to the fdlaw& . t h a t  no person may perform a required inspection unless ' . 

be is c e r t i f i c a € ~ ,  properly trained, qualified, and authorized to do so; no 
p a s o o m a y a l I o a a r r g p e r s o n t a p e r l o r m a r e q i l w d i n s p e c t i o n ~ ~ a t t h e t i m e , t h e  
pemmn mtnming that adpection is under the supemidon and control of an'inspection 
g g a ; a n d : ~ r m p e r s a n ~ ~ ~ a r e $ t d r e d i n s p e c t i o n i f h e p e r f o r m e d t h e i t e m o f  
ragr€quk&tebeirspecfed 

. 

Ibe FA€& aZsr0 require the certificate holder to organize his maintenance ~ ' 

fiplctioe; 90 8s to sepemte the required inspection functiom from the other maintenance, 
WeWstiwe Igaintarapce, and alternate functior~~- In addition, the certificate holder is 

to pat into his maintenrmce a chart or description of the, certificate 
Rolda*sdrgmbtia4L ~. 

AS $be time oi ttre accident, the Air LLlinois organization chart, that was in 
effect camaiwd Chief kpector and Arsistant Chief Irspectoc positions; however no 
smpee&m w a e  to these positiorrs. With regard to the HS 748-2A maintenance 
argaplzsbaa, tfre lead reeehanics were certiftoated, trained, end qualified to perform the' 
rea&& irspatian itafs tmD. rimever, acmrdmg to the company organization chart, 
Des uese assigrrea to, and reported to, the HS 748-2A maintenance manager. 
n9e ffs 748-2A manager tgtifred that, when the lead mechanics were a c t i i  in their 
Gapaeftg as iaspecrtas, they repaeted directly to the Chief Inspector and when acting in 
thefr estraeitg as Isedretrics; tbey repcrrted to him. A former Air lllinois HS 748-2A lead 
m!&ie&e, wbo Wd left air IUinois to take a similar position with another carrier, 
testi%iod e t  fie hed received ltis impxtim sssigmnents from both the Chief Inspector 
sad the fls 7484A maimtemaee clfaneger. He a l s ~  tg t i f i ed  that he had never been 
ctizrcscted to irrppecrt a matifttensnce task which he had performed himself. 

. 
. *  . 

The lead Hs: 74%2A 1p)Bchenic at the time of the accident also was qualified to 
@- inspectioas. Eft? testifiieB that Si- nQ o m  eke OR hi shift could perform an 
f a E a l o e ~ ~ ~ m e c h a a i c t Q d o t f r e ~ a n d t h e n ~ ~ m t h e i r s p e c t i o n .  

fktn ffwr fame? & pteseet HS 748-2A lead mechanics testified that .*e part 
ccslatoined in the period inspfftion program were being perform& before they 

W a# ia t8 the &&t~IecI miatemnee winiclt%d and to ensure that the 
aJrprpae av&W.#e fer schecfaled ~peratians. Tkreafter, the work completed 

we?#? esWis3 6f1 fbe twaintenence Discrepancg &$wt PWm and signed off on the 
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date the part inspection was required to have been performed. They also testified that 
the  clipboard containing the dates on which these inspections were required was hidden 
deliberately when the FAA maintenance inspectors were conducting a surveillanee of the 
Air Illinois maintenance facility to prevent the inspectors from discovering this practice. 
The HS 748-2A maintenance manager testified that he did not implement this procedure. 
He said that he knew the mechanics were hiding the clinbcard, but that '%e did nothing to 
stop the procedure." He testified that 'lyou cannot complete a part inspection [legally] 
before i t  came due" and that "on occasion t h a t  would happen. This is something that I 
didn't want to discuss with the FAA." 

The former HS 748-28 lead mechanic testified that the practice of post-dating 
the  maintenance records also included the replacement time of life-limited or hard time 
change components (a mechanical part, component, or appliance which can only be 
operated for a specified time). He also said that, with regmd to post-dating the 
replacement times of life-limited parts, this practice had ended several years ago. The 
HS 748-28 maintenance manager testified that they had overshot time changes t k ?  were 
hard time, however, they had ''never ever put [entered] the  wrong date [in the 
maintenance records] ." According to the maintenance manager, the last "overshoot" 
occurred 6 months before the accident when a 5,000-hour life-limited" temperature 
control valve actuator. . . .exceeded its time by approximately 24 hours.?' 

During the investigation, the  Safety Board reviewed the removal and 
replacement times of the electrical system's life-limited components. AU of these 
components had been removed and replaced within their specified life cycles. 

D 1.6.3 Ekctrical System Mdfunction History 

The HS 748 airplane has been in service since April 4, 1962. To date, 370 
HS 748 airplanes have been sold to 80 operators throughout the world. 

Dwing t h e  investigation, the Safety Board requested the manufacturer, the 
British Civil Aviation Authority (CAA), and the FAA to provide all available operator 
occurrence reports relating to the HS 748 series 2 airplane electrical system. Sixty-four 
occurrence reports, covering a period between 1963 and 1984, were received f r o m  the 
manufacturer and the CAA; 17 reports, covering a period between 1978 and 1983, were 
received from the FAA. 

The cpmbined data contained 81 operator occurrence reports; included therein 
were 39 reported generator failures, 17 of which were reported double generator failures. 
The remaining 42 reports concerned other electrical system components. (See 
appendix C.) None of t h e  81 operator occurrence reports indicated that the airplanes 
involved had incurred other damage, and, in all instances, the flightcrews had landed the 
airplanes safely. 

1.7 Meteorological Information 

The National Weather Service (NWS) Area Forecast which was  was issued by 
t h e  NWS Advisory Unit in Kansas City, Missouri, at 1940, October 11, 1983, contained, in 
part, the following data pertinent to the area of the accident: Ceilings 2,000 to 
3,000 feet broken layered t o  20,000 feet. Ceilings and visibilities occasionelly below 
1,000 feet and 3 miles in moderate rain and fog. Widely scattered thunderstorms, 
moderate rain showers, cloud tops 40,000 feet. According to tne forecast, the 
thunderstorms implied severe or greater turbulence, severe icing, and low level windshear. 
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According to an NWS official, there were no SIGMETS or AIRMETS, and the?e were no  
Center Weather advisories pertinent to the  route of flight in effect a t  the time of the 
accident. 

Weather Radar Data.--NWS radar WRS located a t  Evansville. Indiana, and 
St. Louis, Missouri. According to an official at the Evansville office, between 2026 and 
2028, there were no radar echoes over the accident site. 

The 2030 weather radar overlay f rom the St. Louis radarscope showed a Video 
Integrator Processor (VIP) 61 level 2 weather echo over t h e  accident site, and a VIP level 
3 echo located about 3 nmreast of the  site. The 2130 overlay showed a VIP level 3 echo 
about 2 nmi west  of the accident site. The maximum echo intensity observed within a 
20-nmi radius of the accident site OR both overlays was a VIP level 3. (According to the  
FAA, the  precipitation intensities and turbulence contained in VIP levels 1, 2, md 3 
weather echoes are as follows: VIP levels 1 and 2 contain light io  moderate precipitation 
with light to moderate turbulence possible. VIP level 3 contains heavy precipiiation; 
severe turbulence and lightning are possible.) 

A color photograph of the Radar Remote Weather DispIay System at the 
Kansas City ARTCC taken at 2103 showed a VIP level 2 weather echo over t h e  sccident 
s i te  and a VIP level 3 weather echo about 2 nmi west  of t h e  site. The maximum weather 
echo intensity within 15  nmi of t h e  accident site was  a VIP level 3. 

Pive witnesses who either heard or saw Fiight 710 near the accident site were 
interviewed on October 12, 1984. The witnesses stated that they did not see any 
lightning, hear sny thunder, or see the effects of any significant winds et the time 9f the 
accident, and that i t  was raining hard. None of t h e  witnesses mentioned the occurrence 
of hail. Two Air Illinois nights were flying either near or over Cabbi intersection (15 nmi 
south of the accident site). A t  2100, Flight 804 was over Cabbi a t  4,000 feet. The 
captain of Flight 864 said t h a t  h e  experienced light chop and moderate rain showers in t h e  
clouds. The base of the overcast was about 2,000 feet and there were scattered clouds 
about 200 to 300 feet below the base of the overcast. 

A t  2145, Air Illinois Charter Flight 7010 was near Cabbi. The captain of 
Flight 1010 said that he experienced light turbulence and light to moderate showery 
precipitation and that he was able to see t h e  ground at 2,500 feet. 

Surface Weather Observations.--The following surface weather observations 
were taken by observers certified by either the NWS or t h e  United States Air Force: 

Southern Illinois Airport Carbondale, Illinois 

1945 -- Estimated eeiling--2,000 feet overcast; visibility--3 miles, light 
rain, fog;  temperat~re--65~ F; dewp0int--63~ F; wind estimated--15O0 
at 10 knots; altimeter setting--29.87 inHg. 

2045 -- Estimated ceiling--2,000 feet overcast; visibility--l mile, 
thunderstorm, moderate rain showers; ternperat~re--63~ F; 
dewpoint--61° F; winds estimated--l23O0 st 8 knots; altimeter 
setting--29.86 inHg; thunderstorm began 2040 northwest moving 
northeast, occasional lightning in cloud, cloud to cloud. 

6/ NWS radar systems ar-? able to determine objectiveiy redar weather echo 
intensity by the use of VIP equipment. Based on this capability, the NWS has 
classified six levels of echo intensities and has assigned VIP numbers for each level, 
the higher numbers indicating more severe conditions. 
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2110 -- Estimated ceiling--2,000 feet  overcast; visibility--1 1/2 miles, light 
rain, fog; winds estimated 180° at 5 knots; altimeter setting--29.84 inHg; 
thunderstorm ended 2110, moved northeast. 

Springfield, Illinois 

1951 -- Measured cei?ing--2,800 feet broken, 4,500 feet overcast; 
visibility--6 miles, haze; temperature--6So F; dew point--61° F; 
wind--130° at 13 knots; altimeter setting--29.82 inHg. 

2052 -- Measured ceiling--2,800 feet broken, 4,500 feet overcast; 
visibility--6 miles, light rain showers, f q ;  temperature--6S0 F; dew 
point-- 62OF; winds--l:OO at 1 2  knots; altimeter setting--29.81 inHg; 
rain began 2048. 

St. Louis international AiFport 

1945 -- 1,000 feet scattered, estimated ceiling 4,000 feet broken, 
9,000 feet broken; visibility--4 miles, fog, haze; winds--140° to 12 knots. 

2045 -- 1,000 feet scattered, measured eeiling 3,800 feet broken, 
9,000 feet broken; visibility--4 miles, light rain showers, fog, haze; 
winds--150° at 10 knots. 

§cott Air Force Base, Belleville, Illinois 

2038 -- 500 feet scattered, measured cetling 1,000 feet broken, 
1,500 feet overcast; visibility--2 miles, thunderstorm, light rain showers, 
fog; wind--15O0at 2 knots. 

2055 -- 500 feet scattered, measured ceiling 1,000 feet  broken, 
1,500 feee overcast; visibility--2 miles, light rainshewers, fog; 
wind--170° at 4 knots. 

Preflight Weather Information.--About 1950, the Air Illinois dispatcher at 
Carbondale sent an  updated weather package to Springfield for Flight 710. The package 
contained the current Springfield, Cape Girardeau, Missouri (35 nmi south southwest of 
Carbondale), and Carbondale surface weather observations. The dispatcher checked the 
Carbondale surface weather observation reported in t h e  weather system to verify that it  
was the s a m e  one that had been received via the telephone moments before from the 
observer at Carsondale. It was, in fact, the  same and reported a 2,000-foot overcast 
ceiling with 1 mile visibility in rain and fog. The Air Illinois Customer Service Agent at 
Springfield provided t h e  weather documentation to Flight 710's flightcrew before the 
flight departed. At  2011, a member of the flightcrew of Flight 710 called the Decatur, 
Illinois, flight service station by radio and requested t h e  Carbondale weather and the St. 
Louis winds aloft. The flight service station specialist provided the crew the Carbondale 
surface weather observation of estimated ceiling--2,000 feet  overcast; 
visibiliity--2 miles, light rain, fog; temperature--65O F; dew point--63O F; estimated 
wind--150° a t  10 knots; altimeter setting--29.87 inHg. The specialist also provided t h e  
St. Louis winds aloft at 3,000, 6,000, and 9,000 feet. 
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.Between 2023:54~ and .2050:37, -the.  times on the transcript ,are accura& io 
~ n , i ~ . p e r c e n t : .  -ter,.m t imes are.accurate to' within 2  percent.^. 

. .  , .  . .  . 
: . .  . . .  

. .  . . .  
. . .  . -  

LXZ ~aadImpacthrf0rmation . .. 

' . mt 710 struck the ground in a n .  open pasture. &ea. The airplane was 
destroged and wreckage scattered about 200 .feet on either side of a. 1/2-mile-Iong 
wredcage wth. The direction of impact and the wreckage path .was about 3400 magnetic. 
The wreckage Pau, traversed twv s m a l l .  wooded 'areas, a, pond, 'and the farthest major 
piece of wreckage along the path wasthe diffuser and turbine section of the 1eft:engine- 

. .  

. . .  

The initial ground sc8ps were shallow, '&ow scrape m a r k  which contained 
partianp buried pieces of green colored glass from the right wing tip navigation light- ' The 
accident scene was reconstructed by matching ground scars and airprane components, The 
airpaane was in am 8" descending flightpath at impact and in a' 33* right-wingaown 
attitude. .~ 

The airplane fasefage had disintegrated and was scattered along the wreckage 
plttb The airplane doors, %Xch separated during the impact sequence, were found dong 
the lRpedcage pa* 

The em-e separated from the &plane during the impact sequence ind 
b d  broken The vertical stabilizer, the left and right horizontal stabilizers, and the 
t&iI c ~ n e  were recovered alone: the wreckage path. Except for the vertical stabilizer, 
whi& hed broken 'Wo t?me major pieces, the other . empennage components were 
relativefy intact AII of the primary flight controls were found within the wreckage area 
aadwbeefl battered bg t i  impact forces 

The left a d  right wings were broken extensively and pieces of wing streCtrrre 
were scattered tlrratlgtr tbe wreckage are& A section of outer right wing structure 
betrreen wing statio0 {WS) 160 and 340 was found with the outboard flap attached and i n .  

the fUnp extemkd positia~ In addition, a 2-foot length of the right wing tip was found 
t&e iaitial impett point; it was crushed upffard along the lower side of the leadilg 

cage 
The portion of the left wing consisted of a 15-foot length of outer wing 

whi& k d  one rtap attached dong with a s m d  piece of flap structure. 
nK sinan piece of fisp was in tbe f a y  extendd position 

The rigm flap W&S re~OVt?red in two pieces. One piece, consisting of the 
mstbac& end bek to fl&p &ition @SI 140, was rehtively intact and was attached in the 
eelK%?d pasitkm tS the StruetuFe of the right wing. The flap tab was attached to 
E?& pation uf the flep, cmd the tab's upper surface contained a spgnwise row of dents. 
T k  dems, w?&R mended o&5uam3 On the tab from PS 140 to FS 296, were located about 
4 t@ f inches fcUWSrd of the trailing edge of the tab. With the flaps fully retracted, the 

rrtrtr*e tfre deats W- located w d d  have been bdow the wing" trailing edge. 

Tfre f kp  was relatively intact, but h&d separated from the flap 
gew St phcr bearing tube attechment we. The measurements of the unit's 

StKmfft tMt thei grrrsition CoTrgpORded to the tlap retmeted position. 
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c Landing Gear.--The left main landing gear structure, which was intact and 

gear was in the down and locked position. The landing gear hydraulic actuator had 
attached to a portion of t h e  !eft wing structure was recovered from the pond. .The left  

separated from the landing gear cross beam assembly at the attachment pin; however, the 
base of the ac+uator was attached to t h e  wing. The actuator rod and rod end were intact 
within the actuator housing and measured 14.5 inches from the center of the eye of the 
rod end to the  face of the actuator housing. The position of the actuator rod 
corresponded to t h e  landing gear retracted position. The right main gear had broken apart 
and was scattered throughout the wreckage site. 

The nose gear assembly was relatively intact. The nose gear actuator rod w83: 
attached to the outer tube of its housing but had separated from the fuselage structure a t  
t h e  attachment pin. The rod was located toward t h e  gear retracted position and measured 
about 3 inches between the center of the rod end and t h e  fnce of t h e  actuator housing. 

Hydraulic System.--The hydraulic system w a s  damaged severely by impact. 
Those hydraulic lines which were identified were crushed and broken. The landing gear 
norma! selector valve, emergency valve, and emerger,cy isolating valve were found and 
examined. The position of the actuating mechanisms of aU three valves indicated that t h e  
landing gear was selected to the retracted position a t  impact. 

Engines.--The engines had separated from the w i n s  and had broken apart 
during the impact sequewe. Those engine components which were found were, €or the 
most  pert, Iocated toward the far end of the wreckage path. The propellers had separated 
rrom the engines, and the propeller blades had separated from their respective hubs. 

The examination of the engines indicated that the right engine had been 1 d e m q e d  more severely Dy impact forces than the left engine. The examination of both 
po%%er;tlants indiceted that they were operating above flight idle power a t  impact. 

nectric81 System Components.--Many of the electrical system components 
were damaged severelv and some could not be identified. The components that were 
"ecovered from the accident site were examined; no physical evidence of either electrical 
ercing or short circuiting wes observed. 

The d.c. power feeder cables and their connectors to  other Components did not 
show any evidence of abnormalities. About 10 cells from the 4 nicad batteries were found 
end examined: no obvious physical abnormalities were observed. 

The internal ccmpments of one of the two rotary inverters were found. The 
stator and rotor assemblies were found together; however, the stators had separated from 
the case and only fragments of the case could be found. The data plate from the No. 2 
invc;;er was attached to one of the case fragments. 

?he ief: and riFht alternators wt?e recovered; both units had minor impact 
damage. ?he alternators provide e.c. electrical power for engine. propeller, and 
win4screen deicing only. 

The lef: d.c. engine driven generator was attached to a portion of the engine 
accessory gear box. The attached gear case had separated from t h e  airplane structure, 
and tire gear ease had Srokc??? isto at  Ieast two pieces. The generator case had received 
sozw impact :enage. 
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The right d.c. erugine driven generator stator and case assembly had separatee 
from the right engine accessory gear box; the stator and case sssembly were intact. 
Several days later, during the final search of the accident site, the armature and brush 
assembly of the right generator was found along the wreckage path. They were found 
about 100 yards ahead of the place where the right generator's stator and case assembly 
had been found. 

The voltage regulators and switching units of both rLc. generators were also 
found. The voltage regulators were damaged severely, and no valid observations could be 
made as to their electrical condition. The switching units had been dam?.ged heavily by 
impact forces. 

The major components of the electrical system which were found at  the 
accident site were removed for teardijwn and more detailed examinations. 

1.13 - Medical snd Pathological Information 

A review of the autopsies and toxicological examinations of the flightcrew 
disclosed no evidence of preexisting physiological conditions which could have affected 
their perfo- . mance. 

There w a s  RO evidence of either infligh? or postimpact fire. 

?%e cockpit and passenger cabin structure of the fuselage had dis intwated 
during the inpact sequence. This accident w a s  non-survivable because the livebfe voiume 
within the cockpit and passenger cabin was  destroyed during the impact sequence and the 
impact foyces exceeded human tolerances. 

1.16 T&sandResearch 

'i'eardown incpections and metallurgicai examin=?icii; of the airr??arLe's 
eiectrica! system components were performed under :he supervision of the Sefety Eoc. .! 
a: the "allowing facilities: Trio .4viation and Manufacturing Companv, 3aUas. Texas; 
Lucas Aerospece, Inc., Englewood, New Jersey; Fiight Compcntnts Service Corporation; 
aq3, h e  Safety Board's metallurgy laboratory. Washington, D.C. In addition, a cell 
recovered from the airplane's batteries was examined at the Roval Aircraft Establishment 
iffAC>, Farnborough, England. This examinatior. was  reques?& by the Safety Board and 
was conducted under the supervision of the English Accldeats ;nvestigation Eranch (AIE). 
The results of these examinations and inspections were as fo!bws: 

Nicad Battery Cell.--AT: SAFT VP 230KH niritel cadmium (nicadf battery cell, 
bearing serial 30s. 49819 ar;d 40965, w a s  examined et  rne RAE. The examination showed 
chat the  ceil w a s  ?otaUy discha-ged when reeeived at t!?e RAE. According to RAE 
Battery Report No. 304, the  cell plates were "i;i renson~ible health and the cell 8s a whole 
shows no signs of serious misuse prior to the ticcident." There wes no evidence of internal 
short eircui:ing Setween plates resilting f m m  mechanical damage sustained at the time 
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of the accident. The RAE report concluded, in part, "The low state of charge of :his cell, 
as received a t  RAE, is unlikely tc have been due to internal damage suffered by the cell 
8s 8 result of the accidept. Damage to the  battery, however, couid have discharged the 
ceif through an external short circuit to earth (ground) or through the battery box, 
alternatively the cell could ilave been discharged by normal electrical load prior to 
impact." The report stated that since no method of analysis was  capable of determining 
why the cell was in a discharged condition, "it cannot be deduced whether R short circuit, 
normal load discharge or lack of charging accounted for. this condition." 

Rotary Inverter.--There were no visible signs of eithef electrical arcing, 
pitting, overheating, or excessive wear on either the  rotary inverter's d.c. commutator or 
the a.c. slip rings. The examination of t h e  one of the recovered d.c. brushes disclosed no 
physical abnormalities; t h e  other d.c. brushes were either broken or missing. 

The Left  Generator.--The left d.c. generator, Rotax model B3508, serial 
No. 1720 (see appen6ix C) was torn down for inspection. %e generator spline drive shaft 
had sheared on the designed shearpoint a t  t h e  driven end of the shaft. Metallurgical 
examination of t h e  shear point and t h e  mating surfaces of the shear disclosed t h a t  the 
shear mode was torsion and that the two fractured surfaces were polished. The drive 
splines on the  shaft were normal in appearance. 

The generator's air inlet and exhaust ports were damaged severely. The air 
inlet, exhaust, and brush cover were removed. The brush housing w a s  damaged by impact 
forces and about one-fourth Gf the housing had b-oken away. All four sets of brushes (two 
brushes per set) were intact and electrical continuity between the bmshes and the 
commutator portion of the armature was observed. Tpere were no oSvious sips of either 

I overheating or other type of damage on the brushes. 

The retaining nu t  on the snti-drive end of the armatwe Wa:j intact; however, 
the nut was finger tight and easily removed. The ball bearing assemblv et the anti-drive 
end of the generator was intact and botrnrn swface of the bearing race shawed sips of 
rubbirrg. 

The generator field coil assembly contained the  field coils and the interpole 
and coxpensator winding. The field coils. within which the armature is rotated, were 
rubbed, scored. and discolored a?; hest. The area of discoloration wa:: confined for the 
mos: palt to the vicinity of t h e  cooiinr air outlet at the drive end of the field coil 
assembly. The h e s t  discoloration was more pronounced on the interior of the field mils 
!the surface exposed to the armature) and diminished toward tk? ex:erior surface which 
metes with t'le stator case!. There was no eviden2e of either overheat 0;- other damage or; 
the interpcie windings. 

The drive end of the armature had b r m  discolored Sy heet. m d  the discolored 
wea corresponded with the discoIored are? observed on the field C O i h  The a~matu re  
exhibited signs of excessive rubbing e76 scoring. 

.At the drive end of the srmsture. *he bsnding wire used to ,",old the errnature 
wTndings and assembly in place had come l o s e  end had bounS up !he armature. (See 
f i rJre  1.) In the area where the Sanding wires had come loose, the arrn:jture's conductor 
bars had spread and one of the b a n  was missing- 

The examination of the commutator portion of the armature c!isc!os;ed that the  
pornmutator bars were not charnfeied: however, the cornmutetor did not s?ow any s i p s  of 
either orerbeating or electrical &rei ': 
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outer race pieces showed signs of corrosion. There were deposits similar to corrosion on 
one of the outer race pieces as well as a series of faint score marks which ran vetiCm3' 
across the width of the race. There were no deposits on the other piece of the outer race: 
however, there were at least two diagonal score marks on one edge of the race. The inner 
race showed some evidence of deposits similar to corrosion, and there were at least three 
indentations on the one edge of the race. The ball bearings were intact: however, there 
were varying degrees of scoring and identations on their surfaces- 

The bearing races were examined at the Safety Board's metallurgical 
laboratory. The examination disclosed indentations itn the surfaces of the bearing race 
ways that w e r e  consistent with the absence of rotatisn of the generator at impact. 

The armature was  removed and examined. "be banding w i r e  at both ends of 
the armature were intact and appeared to be soldered in pIace properly. There was no 
evidence of either arcing, open circuits. or short circuiting on the amatwe- The 
armature was  placed on a spin balancing machine and examined; the examination showed 
that the armature was Sent and was out of balanee. 

The examination of the commutatcr portion of the armature showed that the 
mmmutator bars were ctiamfered. There were impact marks on the commutator and 
bmsh holders; however, the wear pattern on the commutator appeared norm& .!I 
metanurgical examination showed that the impact marks between the normally rotating 
commutator and the stationary brush homers were consistent with the absence of rotation 
of the generator st impact. 

The generator spline drive shaft was removeC. ,The drive shaft had broken at 
the designed shear point of the shaft. 3Tetallurgical examination of the shaft disclosed 
that it had fractured transversely through the 0.375 diameter shear section. Optical and 4 
seaming electron imaging of the fracture showed that the surfaces were hewily damaged 
by rotation4 smearing typical of duetile torsional overstrgs A longitudinal cross section 
r- the circumference of the fracture disclosed grain deformation indicative of 
clockwise miation of the alt section of the shaft relative to the forward section when 
viewed looking forward. 

The fractured end of t h e  shaft was discolored Mue at the fracture changing :o 
a straw colar about 1 inch from the fracture. indicating some heating of the outer 
diameter d a c e  of the shaft. Hardness measurements were made along the outer 
mameter of the drive straft using Rockwell -A7 and "C" scales The recorded outer 
diameter mmreiBea:nts show& no significant hardness change along the shaft length and 
the recarded outer Gameter valuer were not signifimntly different Fmm those mmsured 
in the shaft interior. 

There was circumferential. scoring on t!w drive shaft near t h e  fracture. No 
eeridence of torsimI irnpect wss  found on :he shaft splines. 

The right gewratcx's v9Itage regulator was badly crushed. The top and end 
cover of the case were removed snd an five Mated circuit baarcls were removed fmm the 
case and examined, The circuit hrds and printed circuits were bmken op CN.&&. 
T ~ R  #as m evi- of electtical overheating CKI en? of the boards and their cimjtr; 

m e  right generator's switchiw wit  was becfrp &imaged and distorted by 
ianpct  faree~,  The voltege sensing rehv was smashed. and the coil windings were sever& 
in mmfotls ptaees The contactor assembly WBS broken, elVd the contact@ cQjl measured 
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197 ohms (170 ohms typical). ?%e contacts were examined; evidence of pitting and arcing 
tYica l  of t'lst produced by switching the generator on and off wepe observed The 
resistance of the main operating coil measured 48 ohms (50 ohms r y p i d j .  Diode tubes. Dl  
and "R2 tested normal. 

1.16.2 Generator operationel TesCg 

During the investigation, the Safety Board investigated the load bearing 
capability of the Rotax generstor. The generator, a Rotax B3508, serial No. 1085, w s e h  
had been merated 2,789.6 hours since its last overhaul, was supplied by Air  nlinois. It had 
been disassembled for shipment by an Air Illinois mechanic and arrived at the test faci i ty  
without the cooling air intake and exfraust fittings used when the unit is installed on the 
airplane engine. 

The generator was examined before the  tests were conduet&- The 
earnination showed an insulation breakdown resistance between the fieM eoil aswmbly 
end ststor case of 0.2 meg ohm: breakdawn resistance is normally 2 meg ohms or b mer. 
Evidence of heat discoloration and the wear patterns on the coi&.. brushes, and e m  tture 
were noted and documented. Several other abnormalities were noted; however, Gx? 
SqTtems Group concluded that they were either correctable or would not interfere wikh 
+be operational tests. 

The generator was fitted with eooling air iniet and ostlet hardware which was 
nonstanbrd and i n m t e d  on a test stand. A standard carbon pile voltage regulator was 
c~mecied. and the case was p u n d e d  to the  test fixture; the case is grounded to the 
airframe whm the  generator is operating on the  airplane. Cooling air was ap@;ed to the 
unit  and :he output vo5w-e was maintained at 27.5 volts. The generator WAS spun up to 
i t s  normal inflight cruise rpm--8,500 rpm--and the test loads were applied. The 
generator maintained a 300-ampere bad for 5 minutes without failure. After a 5-minute 
coofinq period. the generator was again spun LB) to  8,500 rpm. A 524-ampere load was 
applied for 15 s e e o n e  thereafter, the  load was reduced to 250 amperes and held at that 
value for T minutes. The generator maintained these loads 

?Ae generator was removed and examined after  the  tests. There were no 
~ d d i t i o ~ i  s i p  of either heat or other abnorinal discoloration. There was no evidence of 
arcirq on the brushes or of additional wear on the armature. The insulation breakdown 
resistance between the field coils and stator case measured about 0.2 meg ahm; a f te r  

minutes. this readiw decreased to a value which was not discernible on the 0-500 m e g  
ohm meter %-ale. There was no evidence on the interior surfaces of the  field coil of 
additional wear or heating. 

0 

The Safety Board conducted in-depth interviews with Air Illinois personnel who 
haG flown with tLe captain and first officer. Eleven captains and first officers were asked 
to describe their flight experience with the two men. 

The Captain.--Tk# captain was single, lived in Carbondale, and had worked for 
Ai-  Illinois for 4 years IG months. Exfept for one or two pilots with whom he shared 
T ~ J ~ U F Z ~  off-duts, interests, he did not associate socially with the majority of Air Illinois 
PjIOtS. 
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The wtain h& flown 3,178 hours in t?re Efs 748. Of tfw 11 pikrtS irrtervierred, 
until about. a month before the accident. -0 of the nine pilo& stated that tw had a 
9 had flown as fi- officer with Me captain far variorrs perioas vf t ime, fmm mid 1981 

comfortable workjing &ationship with the captain and that they felt f- tu o€fw 
sqgestionsregmEngflightoperatiorrs. Oneoftfresepil&wasuKReexwriemedinthe 
airplane tfsan the apt.& and the other w&s one of those who shared some common 
interests with the captain. 

The remaining seven pilots stated that the captain wanted things done his way. 
They said that he ran "a one man operation," and they did not feel free to offer 
sugggtions because he generally became ~ngrp and "noncommmicative" w h e ~  did 
make suggestions. However, one of these pilots stated that  after^ he @in& more 
experience m the BS 748-28, the captain became more responsive to any .juggestionS he 
chse to offer. 

mere was almost total agreement among all of the pilots concerning the 
captain's flying skillq they des&bed him as an "average pilot-" One of the pilots stated 
that, "I would use tbe word OvelccOnfdent in as much 8s I think his confidence in his 
abiity, at least as f observed it, exceeded that ability." TRis pilot stated that the captain 
had allowed him to Land at sleigs Field, Chicago, even though he did not have the required 
flying time contained in the comparq operations manual to be &wed to land at Seigs 
FieId. The p20t stated, %k did so, in my opinion. because he felt  that he could 
adequately m v e r  from any diffierfty that I could get the airplane in" 

Several of the first officers reported that the captain flew too close to or 
under thundeKtorms that were along his route of flight in order to avoid deviating from 
the route aed dehying the flight. There was general concurrence that he  was a captain 
who was "in a hurry" to make schedules. They stated that he would overspeed the airpla??e 
during descent to mve time and when he did this he would order the fiit officer to puU 
the circuit breaker which disabled t€ze overspeed warning limn. Xost of the pilots stat& 
that the captain disliked king made late and that he wanted to return to CarbondaIe at  
the end of a flying day; one pilot stated that %e [the captain of Flight 7101 hated to Say 
overnight in !3@ngfield." The captain's personnel file contained a Telex cornmending him 
for his efforts to maintain the flight schedules 

Most of the pibts described the captain as a %ompany man" who might  not 
Reve always agreed with management deeisians, but he accepted them because he 
believed menegement WES doing what had to be done to keep the airline operating. In that 
respect, seversl pilots stated that the captain would become angry very easily, especiaUy 
at Air rtlimis flight and ground persQnriel who Gid no? do things the way he thought they 
ought to be ckne or wtr0 did not diess according to the standards that he believed company 
perwnnel should maintain. 

The First Officer.--The first  officer had worked for Air Illinois 3 years 
~~ 

8 months. Be was single and lived ic 'De Soto, fllinois, which is near Carbondale. 

The f i i  officser had flown 1,746 hours in t h  HS 748. Seven plots interviewed 
had flown with the first officer either as his first officer on the Twin Otter airplane or 8s 
his captain on the Hawker Siddky. H e  was described by three Hawker =&ley captains as 
the best Hawker Siddley first officer on the  line. Ife knew the regulations, he had a vast 
kmwledge of the aiqlane, and he w a s  "always ahead of the aiTPfane." According to these 

officer wOUid =rch the question and find the m e r .  (he of these capwins stated 
crtpteins, when a question would come up concerning some detail of the airplane the first 4i 
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1 that h e  (th? f i i  officer) WBS the most tactful of the HS 748-211 fie of- WM 
off&= "Supgestiom Cmcembg the conduet of the f l i g h t w  cmd that be .IEQLTM: dfe 
suggestions" as the need arose" Ru the pilots who bad flaw the fie Oilieer rlm~ 
he was a Twin Otter captain darribed him as B good Wt, &am- aborrt the 
airplane, confideat, and safetp Caasciotis. He had 8 pleasant, "laid beck" pel%UdiW and 
commanded by Virtue of his ability and knowlecige rather than his position 8s csptsin, end 
they hied to f ly  with him. 

Ihe fmt officer had €lorn many flights with tile -&in of Fl@t 7x0. 
Except for OW pilot, mue of the pilots interviewed eouEd reCan the first o f E W  eittrer 
discuss or complain about the manner in which the captam flew the airpbne. Hoooever, 
one of the pilots bad complained to the f i i  officer about her experiences while fWng 
with thii captain and had asked the fvst officer haw %e could just sit there Emd kt him 
do these things, And he f t h e  first afficer] said ?I just try to keep a close eye on 
things. . - . .he &finite@ pushes everything to the Emit and a little beyond- He pushg 
himself and pushes the airplanes. - . .I just try to monitor the situation and I neve? let him 
get into a situation that 1 don't think I could take control af and rectify itern 

Cornpsny Management.--The pilots who were interviewed were asked if they 
felt undue pressure to maintain schedules and whether this pressure was pbced on them 
by the company. All of the ~20% stated that they did feel pressme to maintain the 
schedule; however, they alt stated that it was  B self-imposed 'hey stated that, 
as pilots they wanted to complete the flight as scheduled, provided that it eauM be 
completed safely and within prescribed company procedures and federal regulations. 

"he investigation, however, did disclose several instances where company 1 managernent personnel had questioned captains concerning their decision to delay a Rigttt 
In each case, the captains involved stated that they had explained their reasons for 
delaying the flight, reaffirmed their decision not to continue the fiight until the  reason 
for the delay was corrected, or in the ease of a weather-related delav, the weather 
conditions dictating their decision had either ."lhanged or abated. In each Air IUinois 
management accepted the captain's decisions and no furthe action was taken. ln one 
instance, a captain delayed his departme from Meigs  Field. Chicago because of weather 
and the i&$t subsequently was cancelled- l lccording to the captain, Air Illinois" principal 
competitor flying the same  route did not delay its departure, and the Air  IIlinois 
passengers were tra&med to the competing flight. The captain stated that the 
company management did not question or discuss his 'xkcision. Several other captains 
stated that they had made s i m i k  decisions and the company management had neither 
questioned nor criticized their decisions. 

With regard to the actions taken by the  captain in order to maintain companv 
schedules, the pilots did not believe that these actions were the result of any management 
actions One of the pilots who had flown with the captain stated that he had "got the 
impression that (the captain) wanted to be a 'good OM boy' to get the airplane in on t ime 
and to bring it home. It's not that  management was pushing him to do it, it's just that it 
was his own idea." 

The factors which can influence a pilot's decision were discrssed in a National 
Aeronautics snd space Ac2ministration (NASA) study- 8 /  The study Ststg that in order for 
a pilot to make a decision to select a course of-action from a Emit& number of 



The airplane primary electrical system is supplied at 27.5 volts dc tpy two 
engine driven %kilowatt (KW) generators. Between 4,500 and 8,500 rpm, each generetor 
can provide 300 amperes continuous, 400 amperes for 5 minutes, and 600 amperes for 5 
secoplcfs Because of cooling air limitations during ground operations, the following load 
limitations have been placed on the generators: 

185 amperes at International Standard Atmosphere (EA) 
temperature (+15" Cl and 
150 amperes at ISA f 30° C. 

Emergency electrical power and electrical power for internal engine starts are 
provided by four nicad 24-volt. 22-ampere hour (A-H.) batteries. The four batteries ere 4 
connected in pairs, two on the left side and two on the rigM side of the airplane. 

The D.C. Control Panel.--A mimic diagram of the airplane's W w r  layout ftnd 
the manual controls for the ground power supply, batteries, and generators are contained 
on the dc. control panel which is located on the first officer's overhead control panel. 
(See F i r e  2.) The control panel contains the on-off-reset switches for botn generators, 
the omff switch for 'zoth battery pairs, and the on-off switch for ground supply power- 

The mimic diagram of the airplane busbar system is depicted below t h e  ground 
sqqily, generator, and battery control switches. Seven magnetic (mimic) indicators depict 
the power status of the generators, batteries, and ground power. A rross-line position of 
the mimic indicator shows that its associated battery pair or generator is not connected 
to its associated busbar. 

The two-hooded isolate buttons on tbe bottom left and right side of the d.c. 
control panel ~~~ operate the generators' reverse current circuit breakers (RCCB). 
Depressing either or both isolate buttons opens the associated RCCB, disconnects or 
isolates the associated generator from the center busbar, and causes the associated mimic 
indicator to move to the crcs-line Dosition. 

controlled by 8 five-position rotary switch. operating the selector switch, as desired, 
The control panel aIso contains an ammeter and voltmeter which are 

anows the flightcrew to read voltage and toad current on either the left or the right 
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generator; Voltage and either charge or dmharge current on either the left or the right ' .  , . '  

bttw pair. placing the selector switch to #e center GI' BfB position connects the , . .  

voltmeter OnlB to the center bush=- (See figure 2.) Once either one or both generators ' . 

are COlllECted to the center bUsba?s, neither battery voltage nor discharge current be 
read. 

Batteries---Each nicad battery pair is connected to its individual battery 
bisbar and theu via cOntactorS to the center busbar which supplies services essential to 
fligtrt f i i e  33 TUrrdng off either or both battery switches on the d.c  control panel 
opeas the associated battery contactor and disconnects the associated battery pair from 
the center b\sbar bUt does not disComt them from their associated battery b~sbars. 
The batterg brrsbars are alive at &I times, Major fault protection between the battery 
busbars and the center brrsbar is provided by two RCCB's. Any circuit condition which 
creates a %@-ampere cnrrent flow from the center busbar to a battery busbar will 
automati- trip the associated RCCB, and the battery RCCB cannot be reset in flight- 
& trip of & battery RCCB wilI be shown by a cposs-line indication of the 
associated battery mimic indicator with the battery switch on. The pilot must switch off 
thet battery pair and make no further attempt to switch them back on during the 
remaiDder of the f l ight  

The batteries are recharged from the center bwhr by the generators during 
gnamd or inflight operetion. S i  each battery is a 22-ampere hour battery, assuming 
optimum battery condition, four fully charged batteries should provide 88 amperes to the 
airptane busbars fop 1 b u r .  

Tbe basic function of a nicad battery is to store energy and to make that 
energy evaitaMe during discharge to do work. The output measures of a battery are 
ooItage end aqmcity. However, during the discharge cycle, the voltage output does not 
reflect the renminii capacity of the battery. Aceording to a General Electric 
f2xporatioa engineering -. "The nicad battery's voltage remains relatively 
constant =ti2 very nearly all its  capacity is discharged, at which point the voltage drops 
off sherplg. The discharge characteristics of &I nickel-cadmium cells follow this general 
tre&. . .."Sf The term "plateau effect" has been used to describe the discharge 
charact&&es or' the nicad battery. The Rritish Aerospace electricaI design engineer 
testified th t  the voltage win remain at a very high output level until almost the end of 
the bettfp"s &ration, and thet, therefore, "You mn't tell (battery) capacitv by voltage." 

Gemretors.--Each engine driven generatcr is C O M W t e d  to its individual 
bwshr by u Sritctting unit and then via the left and riE;?t generator RCCB's to the center 
bustmr. &!e iigufe 3.) when the generator control switch on the &e. control panel is 
selected orp, the switching unit will, providw the generetor voltage is correct, place the 
gaemtat ar line. With bo# @Serators servicfsble and connected to the center busbar, 
an eqwlkzimg eircuit m t e s  to equalize the generator loads. The generator inflight 
r~altage fimitatians are 27.5 VQfts plos CR minus O S  volt. 

,wsjw fa& prot&j# between the generator busbars and the center busbar is 

eentef tmshv torard 8 generetar aiIl autometicsdly trip the RCCB and, in addition, trip 
provided ?q two generetor RCCF3.s. A current €low in excess of 525 amperes from the 

ttr? 8 d f e t e d  m W -  
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. ' The generator RC,CBs can be tripped individually by depressing the isolate 

buttons & the.'&c. control p a n & .  which kchates the center busbar without affecting the 
running generator- In addition, the generator RCCB cbn be reset mechanically in flight 
by puuing up the reset handle' which is located on the cockpit floor outboard of the first 
office& seat. 

The busbar and generator circuits also incorporate bo& over and undervoltage 
protection eirmitry. Should any single g w t o r  output voltage exceed 31 volts, the 
overvoltage unit WifI operate and turn the affected generator off- 

Undervoltage'protection circuitry is incorporated in each generator switching 
rmit and m .the center busbar circuitry. With regard to the switching unit, whenever a 
generator output v0-e falls below the voltage of the busbar to which it is connected a 
ament flow will be induced toward the faulty generator and the generator will be 
dixormected from the busbar by a 20- to 30-ampere reverse current coil inside the 
switching unit, 

The hfEg?rt voltage to the center btlsbar is measured by an electmnie sensing 
unit. Whenever the center bmbm voltage dmps below 25 volts the undervoltage unit mi 
muse both generator failure lights to Slaminate with either one or both generator mimic 
indicators showing an on-line indication- T%e left and right generator failure lights are 
located on the left and right sides, respectively, of the emergency panel below the eockpit 
glare shield. This system wia not operate when the airplane is on the ground and the 
Landing gear %quat switches" are a w e d .  

D.C. Load Switch--A toggle switch labeled "DE. Load -- NormaWeduce" is 
located on'the lower right hand side of the eketriad controf panel above the first 
officer's head This switch certain noIIgsentia1 electrid loads to be sfred quickly 
from the center bx&ar. placing the switch to the reduce position sheds the electrical 
loads of the galley services, the toilet water heater, and the passenger reading lights. 

AX. Electrical Svstem.--A-c efectrical power is supplied by the left and right 
engine driven alternators and two 115-volt, 3-phase, 400-Hz. ax. inverters. The No. 1 
inverter is pawered by the Center m, the N a  2 inverter is powered by the right 
generator bas bar- [See f i e  3.1 A transfer switch allows the essentid ax-  power I& 
of a failed inverter to be transferred to the operathg inverter. 

I)uring operatian, the inverters will maintain the power output lev& required 
by their consumer equipment. " h e m f a ,  if the voltage input to en inverter sh&d decay 
the inverter will draw more earrent to maintain the wquired power output level. - ht hstmments--The airpIane was equipped with two bc- electric attit- 
dirdw indicators AD1 The captain's and fist officer% ADk were powwed by the 
center and right generatof bus bar^, respectively- The horizogtal situation indicators end 
rsdio magnetic indicatrrr~ were powered by the inverters 8s were the radios and weather 
radsr. 

The capta in% dtimeter was de. electric servo altimeter, which was powered 
by the eer ksbar. Pn the event of a -et failatre, the &timet@ would remain at its 

reading and a fa- flag -Id come into view, Ac?crxdjj to the marmfa&gm, 
-a ckcreasring rdtage inpgt, the faiIane fie sill amp completely at 10 volts and the 
aHimeter will eontime to fmd mt?e~Q+ dawn to 6 volts. ?ht? first offie& pl.lllssvre 
altimeter, t b  airspeed inditors, and the vertical rekrcity indicators recLeioed t m  
inputs Z m  fke pitot static system and were not e&d.rid.ty pmeed. 
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B The airplane also was equipped with two turn and slip (needle and ball) 
indicators. These instruments operated on d.c. electric power and were 'located cm the 
captain's and first officer's instrunient panels. nNormals' and ?talternateR pow= source 
selector switches were located below each instrument. Selecting the 'Wkernate" position 
on the captain's switch would disconnect his turn and slip indicator frcm the center busbar 
and connect i t  to the left  live battery busbar; the same  action on the first officer% 
selector switch would remove his instrument from the right generator busbar and connect 
it to the right live battery busbar. 

The Air Illinois Airplane Operating Manual L4OPI'I) did not reflect the fact that 
both attitude indicators were operated by d.c. electrical power. However, according to 
the British Aerospace flight safety engineer, this configuration wouM have been readily 
apparent to the pilots since both attitude indicators wouXd have begun to function as won 
as the battery switches were turned on and would have been fully operational before the 
inverters s e r e  turned on. 

With regard to the captain's and first officer's turn and slip indicators. had 
both selector switches been placed in the alternate positior, and had the emeqency light 
switch been turned on, the battery switches could have been turned off to obtain the 
maximum conservation of battery power. In this configuration, except for the  emergency 
cockpit lights and the turn and slip indicators, virtually every electrical component in the 
airplane wouid have been turned off. The only instruments available to the  pilots to 
enable them to fly the airplans would have been the turn and slip indicators, airspeed 
indicators, vertical velocity indicators, and the altimeter. 

1.17.2 Generator Normal and Emergency Procedures 

B The Air Illinois Hawker Siddley 748-2A AOM contains flightcrew procedures 
relating to  the operation of the generators. The procedures relating to the failure of a 
s:?~, - !e  penerator are contained in the AOWs normal procedure section; those relating to a 
due! generator failure are contained in the emergency procedure section. In the event of 
P sing:e generator failure the flightcrew should insure that the load on the remaining 
genemitor is reduced to 300 amperes or lower. Thereafter, one attempt only msy be made 
io reset the faiied generator using the following procedure: 

1. Failed generator switch Of E 

2. Generator switch Start and Reset 

3. Gezerator voltage 27.5 plus or ninus 0.5 volts 

4. If all correct, generator 
switch On 

Figure 4.--Sing!e generator failure procedllre 

The emergency procedures section of t h e  AOM contains the procedures a& 
checklist t o  be used in the event of a dual generator failure. Also, a plastic-covered 
emergency cheeklist was on board the airplane for use during flieht. This checklist 

D 
contained-the following procedure: 



Though slightly different in format, the dual generator faiiure procedure in the 
checklist was identical in content to the procedure contained in the AOM. However, the 
AOM further amplifies the flightcrew duties. The A037 explains that in the event both 
generators remain disconnected, t he  airplane's electrical loads wilI Se supplied by t h e  
batteries; therefore, as noted in the checklist, electrical load shedding should begin 
immediately. 

The initial action required by the emergency procedure--depress the left and 
right isolate buttons--sheds from the batteries the non-essential electrical loads of the  
left and right generator busbars. According to the British Aerospace flight safety 
engineer, the total electrical load on the center busbar is "only about 70 or 75 amps 
(amperes)." Thereafter, all that remains to be done is to shed from the center bus5ar any 
electrical loads that the captain decides are not essential to flight. For example, placing 
the d.c. load switch on the  overhead inslrument panel to the "reduce" position sheds the 
electrical loads of the galley, the toilet water heater, and the passenger reading lights 
from the center busbar. 

The initial checklist action also places each generator on its own busbar. 
Steps 2 through 6 of the checklist contain the procedures for res2ori.y the right 
generatw; these procedures are identical to the normal generator start, procedures used 
by the fliphtcrew in dailv operations. If the generator is restored to its busbar, steps 7 
through 11 contain the procedures that simultaneously restore the right generetor and the 
right generator busbar to the center busbar and keep the center busbar isolated from the 
left generator busbar. Steps 12  through 17 contain procedures similar to those contained 
in steps 2 through 6 for restoring the left generator to its busbar. if both generators have 
been restored, no attempt should be made to couple both generators to the center busbar. 
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. me 'e w B  AOM ' procedure 'g. -designea.:. : :, 
to rednee electrical loads. The IfS748-2A has four .electric fuel booster' pump::%$xich &e;.::.. . ..': 

norm&& 01t during flight.. The emergency procedure states, in gmt, that iii the:event.the.', . ,:..: 
booster primps are lost because .of a complete generator failure, the f l ightam:  should . . '  

€OROW the emegenc~r praceduris for restoring generator power. Thereafter; W generitor '.: .' ' 
per cannot be restored, or if for any other reason (eg. load s h e d d i n g )  it is necessary to . . .  

f ly  in emergency without booster pumps, commence 'a descent to 7,000 feet, or. to' 
minimmn en route altitude-" The procedure aIso stat@ "Note: Under these conditions the ' ' .  
engines aiII contirme . r u n n i n g  but there is a risk of cavitation of the engine-driven fuel 
Pmnpsn The British Aerospace safety engineer testified that'once below 7,000 fee t  . ' 

"the? engines are very secure - .no problems m gravity feed to the engine driven (fuel)' . 

PnmP" 

. . .  

 he emergency ' procedures section of the ~k nrinois AOM contains charts 
sbowing the eIectricaI loads carried on each busbar- The charts are- displayed under 
another type of emergency, but the disctrssion in the generator failure section refers the 
fligMcrew to these cherts. The charts, however, do not contain the amperage valuesof 
tbe deetrical loads and the text of the AOM dog not specify a mK1mum amperage to 
wtricfr the fligMereplr should try to reduce the load and the expected en&rance t ime of the 
batteries at that minimum electrical load With regard to battery endurance, the Air 
IIEmis AOWI states, Tf'k battery time available is &pendent on the charge state of the 
batteries at the time and the essential loads required for flight conditions" 

B 
FinaEy, the "TOW DC FaiInreR procedure contained m the plastic covered 

emagency chddist carried in the airplane contained an erroneous reference- The 
whi& relates to a gmmdhg and subseqwnt total failure of the center busbar, 

is disarssed in Sectim 3 of the AOM; however, the codcpit checklist refers the flightcrew 
ta sectioa 2 of the AOM. TI& error was not detected by either Air Illinois flightcrew or 

pasomrel or by FAA hpxtors until it was pointed out to them by Safety Board 
pemamel after the accident. 
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Flightcrew Inflight Actions.--The CVR contains numerous conversations 
concerning the actions of the flightcrew after d.c. electrical power from the generators 
was lost. A t  202424, the captain asked the first officer, "What did you do, anything?" 
The first officer replied, Waw, reset the RCCBs, I tried to select each side, isolate the 
side. . .<' 

A t  2026:21, after he had told the captain that the battery power was going 
down "pretty fast," the first officer reported that the battery voltage was 22 volts. A t  
2026:31. the first officer said "There's the right one." The captain answered "Okay," and 
then directed the first officer tc  "turn load shedding back on so they f passengers] can use 
the reading [lights] back there and turn off t h e  lights, main lights." The captain 
repeated his instructions and his reasons for turning the d.c. load switch to normal a t  
2026:59. A t  2028:12, the captain asked "How are our bats [batteries] there?" The first 
officer replied, "Ah, twenty-two and a half 1 volts] ." 

A t  2028:45, the captain instructed the first officer to turn off the rotating 
beacons and the first officer replied ''Okay.i' The captain then said that the navigation 
Iights were off. 

At  2029:07, the first officer began a discussion concerning the generators, and 
stated "Both generator failures . . s e e  here." He then said, "I am going to try something 
here. . .I% going to try and isolate both sides and see what happens." At 2029:39, he then 
asked t h e  captain, Want me to go to emergency so you can get some. . .get your Grimes 
lights." Tne captain replied, "No, I want i t  back the way it was." The captain then 
expiained. "You see, vou're shu t t i rg  off all electricity to the back end that way, lighting 
and everything." At 2030:10, the first  officer asked, "You want me to leave it the way it 
is then?" The captain replied, "Yeah, that wiU be gocd, keep an eye on those boost pumps 
though." 

D 
A t  2031:04. the first officer told the captain that the ceiling a t  Carbondale 

was 2,000 feet overcast, the visibility was 2 miles, and the surface winds were 150° a t  
10  knots. A t  2031:G9, the first  officer asked ??DO you want to kill the pitot heat or 
anything?" The captain told the first officer to leave tine pitot heaters on unless y o u  see 
that thing really depleting, which I don't believe it is. Is i t  really bad, really [depleting; 
repidly?" The first officer replied. "No not too bad." 

At 2031:13, t h e  fimt officer told the captain, 'Those inverters take a lot of 
power." The captain agreed but did not direct that f i rs t  officer to take any action with 
regard l o  the iwerters. Thereafter, the CVR conversaticn indicated ti-st one navigation 
radio, the trenspcnder, and one radio cooling fan were on. The convexation also indicated 
that the D X E  and weather radar had been turned off. 

A t  2036:06. the captain asked about the status of the batteries. and the first 
officer replied, 'Still pretty good. . . .twenty-one and a half (volts).'' Between 2036:23 and 
2039:33 the flightcrew discussed turning on the airplane's weather radar. A t  2036:23. the 

warm up.': At  3037:22. the first off icer said 'it's ponna take a few ninutes to warm up. 1 
think.' A t  2039:20, the first officer said. "Hey its working new. that Iooks l ike  Carlyle 
there, eithe;. or it's a . . .of s shadow." The captain answezed. "Yeah t2lal's it. . . . We'- , e  
right on course. . . ." And, s t  ?039:33. the first officer said. "E!etter stav awey from them 
shadows, Frank." 

c&p:ain said '-, 'f? - want f i ~  use t h i s  biefv." m e  first officer answered, ''Take a while to 

A t  2038:41, the f irst officer said. "Ye2 when we. . . .started losing the !eft 
one I reeched up and hit the right RCCS trying IC isolate the right side k t s u s e  I Etss_cUme 
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the problem was the right side, but they both still went off." The captain replied, -. . .when you were doing that. . . .I was losing my lighting here. . . and I w a s  losing 
lighting in the cabin and it was going pitch dark back there. . .(I) don't want to scare . . - . 
the people." 

1.17-4 Electrical Load AnaEgsis 

During the  accident investigation, the Safety Board requested British 
Aerospace to provide an analysis of the electrical loads drawn by various electrical 
components on the HS 748-28 airplane. The analysis shows that during a night takeoff-- 
a period of 5 minutes--the average electrical load required is 302.5 amperes. During a 1- 
hour night cruise, the average electrical load is 211.2 amperes. (See appendix E.) 

The inflight loads can be monitored at any time during flight or ground 
operations. The meters and selector switches on the d.c. control panel enable the 
flightcrew to read the load current supplied by any generator or any battery pair. 

The airplane batteries are used to start t h e  right engine and, thereafter, the 
right generator is used to assist the left engine start. During the unassisted engine start, 
the initial load current drawn from t h e  batteries is 1,40@ amperes. The load current then 
drops almost immediately to 650 amperes and then, over the  next 15 seconds, decays to  
about 200 amperes. Based on these  data, the  Safety Board estimates that an engine start 
reduces battery capacity by about 2 ampere hours. 

1.17.5 FAA Surveillance 

On February 1, 1983, Air Illinois was issued Air Carrier Operating Certificate 
No. AGL-655, authori ;ing the company to operate as a scheduled air carrier in 
aceordame with the applicable regulations of 14 CFR 121 (Part 121). Air Illinois also 
conducted commuter operations in accordance with the regulations contained in 
14 CFR 135 (Part 135). The Air nlinois operating certificates were held by the FAA 
General Aviation District Office No. 19 (GADO-19). GADO-19's surveillance 
Yesponsibility over the Air Illinois' Parts 121 and 135 operations was exercised by two 
principal maintenance inspectors (PMI) and one principal operations inspector (POI). 

FAA Order 8320.12, "Air Carrier Airworthiness Inspector's Handbook" provides 
FAA Airworthiness Inspectors "with information to assist them in performing the duties 
associated with the surveillance of aircraft, airmen, and air carriers. . .'7 ?he order states 
that the purpose of "surveillance is to ascertain if a pertinent activity has been or is being 
accomplished in an acceptable manner. Surveillance may take the  form of observing the 
actions of an individual or a group and comparing their actions to prescibed instructions or 
standards. In other cases, the inspection of a finished job may suffice. Surveillance may 
be applied to aircraft and components, to use of tools or equipment, aircraft records, 
etc." 

Paragraph 665 of the FAA Order 8320.12 states. in par!, ::mi a1r carrier 
maintenance inspectors are responsible "to conduct periodic inc-,ee-:ions t3 determine ihai 
the air carriers for which they have inspectional assqnments are conducting their 
aetivities in accordance with the FAR'S (Federal Aviation Regulations) and good operating 
practices." 

FAA Order 8320.12, outlines the areas that should be inspected during various 
types of surveillance inspections, the  forms to be inspected during the visits, and the Q 
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items that should be included on the various forms. However, the order does not contain 
specific instructions to field inspectors to cross-check various forms against other forms 
to verify the information contained on the forms. 

Inspectors conduct various types of inspections in the course of their duties, 
often concurrently. These include, but are not limited to, the following: 

Spot Inspection--The inspection is conducted a t  the carrier% 
maintenance base and can be unannounced. The airplane is generally 
undergoing maintenance during the inspection and therefore is open for 
examination by the inspector. The inspection includes all available 
forms. 

Ramp Inspection--This inspection is generally unannounced and can be 
conducted at  any station used by t h e  carrier. The inspeetioq includes the 
interior and exterior of the airplane and any documents and forms 
normally carried on board the airplane. 

En Route Inspection--The inspection is conducted luring one of the 
carrier's route segments flights. The inspection includes the airplane's 
appearance and condition and any documents and f o m s  normally carried 
on board the airplane. When conducted by an operations inspector, the 
inspection also includes flightcrew procedures and proficiency; this also 
often is an unannounced inspection. 

Facility Inspection--This inspection includes any of the physical 
facilities used by the carrier throughout its route structure. It generelly 
is limited to the condition, appearance, and cleanliness of the facility 
being inspected. However, i t  can, at  the option of the inspector, include 
forms anC documents he deems appropriate to the inspection. 

FAA Order 8430.6C :'Air Carrier Operations Inspector's Handbook" directs the 
activities of ?he Operations Inspeetors who are responsible for the inspection, 
certification, supervision, and surveillance of air carrier and certain other operators who 
conduct their operations in accordance with Part 1 2 1  of t h e  Federal Aviation Regulation 
(FAR). With regard to the Operations Inspector% duties and responsibilities, the Order 
states, in pari, "To a iarge degree, the safety and success of air transportation rests c.1 
the ability and integrity of the FAA principal inspectors. . . "he Principal Operation 
Inspeetor must periodically peview ar.d sample all phases of the certificate holders 
operations to determine if the operator is in compliance with all Certification 
requirements." 

Principal Xaintenance Inspector (PMI) for Avionics.--The avionics PMI had 
completed the FAA's Air Carrier Electronics Indoctrination Course on August 31, 1971, 
before h e  was assigned to Air Illinois in 1973. Air Illinois was the only Part 121  operator 
assigned to him: however, he had had previous experience with eight other Part 121 
operators. In addition to his -4ir Illinois duties, the Tvionics PMI also had surveillance 
responsibilities over 43 air taxi operators, 14 repair stations, and 19 supplemental weather 
reporting stations. 

The inspector testified that during June 1983, he had undergone knee surgery 
and had been incapacitated, and that consequently, his last inspection of Air Illinois' 
operations was made during June 1983. Before the surgery, he had conducted 10 e 
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inspections of Air Xllinois' Par t  121 operation. These inspections included Air Winois' 
British Aircraft 1-11 (BAC 1-11) based in Evansville, Indiana, and the  HS 748-2A based in 
Carbondale. 

According to t h t  inspector, he normally visited Carbondale about once a 
month. He testified tha t  he knew about the test equipment used to calibrate t h e  
EIS 748-2A's voltage regulators, but that he had never inspected t h e  equipment or 
observed the equipment being operated. However, he did check to ensure :hat the  test 
equipment was being calibrated at the  prescribed intervals. H e  also testified tha t  h e  did 
not know about the  verbal briefing procedures between the HS 748-2A captains and 
maintenance personnel until he  heard about them et t h e  Safety Board's public hearing. 

The inspector also testified that  he had conducted ramp inspections of Air 
Illinois' Part 121 airplanes. These were usually conducted when the  airplanes landed at  
Springfield. He testified tha t  during these inspections he checked the airp:ane flight l o g ,  
but tha t  h e  never noted any difference between the  entries made by the HS 748-24 
captains and t h e  correct;3e actions taken by the maintenance personnel. Also, h e  checked 
to ensure tha t  inoperative avionics components which were being carried as deferred 
maintenance i tems in the airplane flight log were properly placarded. He could not recall 
conducting any unannounced or surprise inspections other  than spot inspections. 

The avionics inspector testified that the principal airworthiness inspector had 
been assigned to perform his duties while he was incapacitated. However, the 
air-worthiness inspector testified that  he was neither trained nor qualified to perform 
avionic inspections and that  he did not perform the  avionics inspector's duties. The 
airworthiness inspector testified further that he did not know if anyone else had 
performed t h e  avionics inspector's duties. With reg3rd t o  workload, the  avionics inspecto? 
testified that  h e  did not "feel particularly overloaded." 

Principal Maintenance Inspector for Airworthiness.--The airworthiness PMI 
had completed the FAA's 2 week Air Carrier mini-indoetrination course on February 11, 
1983; however, he had never served as a Part 121  inspecto? before he was assigned to Air 
Illinois on August 8, 1981. In addition t o  -4ir Illinois, the  airworthiness P?eTI had 
surveillance responsibility for 12 on-demend air  taxi operators, 17 executive operators. 3 
a i r  agencies, 18 agricultural opzrators, 8 repair stations, and 1 mechanics schocl. 

From October 1982 to the date of t h e  accident, the airworthiness PMI had 
performed ramp checks, spot cheeks, facility inspections, and en route inspections of the 
Ai r  Illinois Part 121 operation. During an en route inspection, the  PMI would fly the  
airplane's assigned route, inspect the  airplane and its f l ight  iog, and inspect t h e  
maintenance procedures being used by maintenance personnel at the  Air Illinois stations 
at which the airplane landed. He testified tha t  he did not notice anything of t h e  
ordinary" during these inspections. 

The airworthiness PMI testified tha t  he had been told by maintenance 
personnel of a shortage of parts. He verified the shortage during his inspection of t h e  
stockroom. Although this shortage should have been noted on his official reDort forms, he 
testified tha t  h e  did not remember if  he had made appropriate entries. He testif ied also 
that  Air Illinois had remedied the  situation and tha t  t h e  stockroom had a sufficient spare 
parts inventory to perform its maintenance tasks properly. 

The airworthiness PYI did not know about the  verbal briefing procedures being 
used by the HS 748-2A captains and the maintenance personnel. He testified t h a t  he did 
not detect the  procedure because he had no reason "to suspect i t  was done." He also 
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testified that he did not know that the part inspections contained in the  period inspection 
program were being performed improperly and that there was no way that he could have 
discovered that the clipboard was being hidden during his ramp inspections a t  Carbondale. 

The airworthiness PMI testified that he knew that the Air Illinois maintenance 
organization chart in effect at the  time of the  accident did not comply with t h e  required 
separation of maintenance and inspeetion functions contained in t h e  applicable provisions 
of 14 CFR 121. He testified that the  chart did not reflect the maintenance organization 
accurately, and that  he had confirmed that these functions were separate during his 
inspections by observing the way the maintenance and maintenance inspections were 
performed and by conversation with t he  Air Illinois vice president for maintenance. 
Personnel had been assigned to the chief and alternate inspector position; however, the 
airworthiness inspector "could not recall their names." He also testified tha t  he never had 
required Air Illinois to correct the chart and that that ':was an oversight on my part." 

After the  accident, Air Illinois submitted a new chart which set out a 
znaintenance organization which complied with the functional separation requirements of 
14 CFR 121. 

Principal Operations inspector.--The Principal Operations Inspector (POI) 
completed the  FAA's Air Carrier Operations Indoctrination Course on August 13, 1968, 
and he served as an Assistant POI for Allegheny Airlines during 1968 and 1969. H e  then 
served 3 years as a flight and ground training instructor in t he  Air Carrier Training 
Section at the FAA Academy in Oklahoma City during vhich tim.? he  taught in the Air 
Qmier Operations Indoctrination Course. Me was assigned as POI to Air Illinois in 
September 1980. However, he had not performed as a Part 121 POI since 1969, and he did 
not receive any retraking before assuming his Air Xinois duties. In addition to his Air 
Illinois surveillance responsibilities, t h e  POI was responsible for five Part 135 operators 
asd one Part 141 flyii.,? school (Southern Illinois University). The POI also was responsible 
tor administering airman qualification and proficiency checks required in 14 CFR 61 and 
121. 

According to FAA Order No. S430.6B, ':Air Carrier Inspection and Surveillance 
Proce&upesI" the  purpose of the surveillence and inspection program is to insure that a 
carrier's training program conforms with the "regulatory requirements and that  i t  is 
effective in qualifying crew members for the type of operation conducted." The 
regulate- requirements for the  flightcrew initial and recurrent training progrems are 
eontained in SuSpart N and Appendixes E and F of 49 CFR 121. The POI was responsible 
for monitoring and ensuring the adequacy of the  Air Illinois Part 121 flightcrew training 
prcgram 

The POI testified that his inspections and surveillance activities were directed 
toward i~suring that Air Illinois cornplied with all applicabie regdlatory requirements. He 
":so testified and the  curricula of the  initial and recurrent training progems outlined in 
t3e eonpan? manuals complied with regulatory requirements contained in Part 121. 

W i t 5  regard to Cuai generator fuiiures, the PO1 te: .iiied that t h e  Air Illinois 
HS 748-2A initial flightcrew training course included a presentation on this emergency. 
zip aisct testified that, although the  dual generator failure was not listed. per se, in the 
xmxyent  trai;ri.ng progrern curriculum. the emergency would have been presented to the 
flightcrews since t h e  curriculum outline ir:dicated that emergency prucedures were to be 
>resent& and a dual generator failure was an einergency procedure. The PO? could not 
-eeaE %?,ether or cot he had observed the  dual generator failure emergency being taught 
,-:.xing recurrent t rh inq.  
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Alt'nough 14 CFR 12i.4171bX4) requires tha t  each crewmember review arid 

situations, Air Illinois did not have a formal presentation of this material  for their  
d i s c u s  previous aircraf t  accidents and incidents pertaining to actual  emergency 

personnel. The POI testified that  during emergency training they "got around PO that ,  but 
I don't believe there was a farmal course in that." He also testified tha t  h e  was not awere 
of the fac t  that  HS 748-28 captains were not entering maintenance malfunctions in t h e  
airplane flight log. 

On September 28, 1983, the  POI had observed a 6-month airman's proficiency 
flight check conducted by the HS 148-2.4 chief pilot on t h e  accident airplane. During t h e  
preceding flight tha t  day, the  flightcrew had recorded an out-of-tolerance div%ic:: a; 
generator loads in the perfcrmance section of the  airplane flight logbook; howevr-.  t h e  
captain of t h e  flight had not recorded this malfunction in the  discrepancies section .>f t h e  
logbook page BS required. The POI testified tha t  he did not detect th i s  because he did not 
review the  flight logbook during the  flight. He said tha t  he would have reviewed the 
logbook if he had been performing either a ramp or en route check; however, in this case, 
since he  had only boarded the airplane t o  observe t h e  chief pilot's performance of his 
check airman's duties and the  examinee captain's performance, he did not examine the 
flight logbook 

His last inspection visit to Carbondale occurred on Septenber  22, 1983, at 
wsich time he inspected the  company's training records and noted discrepancies in the  
training records. The POI stated that he had attended the training in question, that  the 
training was accomplished properly; however, t h e  information concerning the personnel 
who had attendeS the  course had not been entered in the  company training records. 

Pre-A4ccident Survei?Imce.--Eetween January 1, 1983. and October 11. 1983, 
the Principal Avionics and Maintenance Znspectors performed 40 surveillance inspections 
of t h e  Air Illinois Par t  i 2 1  operation. The records showed tha t  they had performed i o  en 
lozte inspections; 7 feciiity inspections: I f  ramp inspections; 1 record surveillance 
inspection: and 8 spot inspections. Examination of the official forms containing t h e  
results of these inspections disclosed that  the principal inspectors had inspected and 
documented, among other items, the  condition and status of Air Illinois' physical facilities 
and ground equipment: r e f u e h g  procedures: and operational, traininp, end main?enance 
zoccrds to de te rn ine  whether the  company was entering required data properly and tha t  
the information contained therein denoted that the  reazired maintenance procedures and 
operational training and flight checks ivere being performed and were conple ted  within 
required time Emits. The exazinetion of these records also disciosed that thev did not 
contaiz any serious deficiencies of the t p e  discovered 5y the Safety Soerr: d u r i y  the  
investigation of the accident or by the F.%A af?er :he ecc3ent. 

Dming ihe same period. :he ?Of perfo-?el 107 surveillance inspections sf the 
Air Einois  Parts 121 and 135 operations. The inspections ineia2ed 2 1  r a _ z ~  inspsctions. 1 3  
facility inspections. 3 airrnan proficiency 3ipht  checks, 54 en route inspections. and 1 3  
miscellaneous inspecticm. The misceSsneous ins2ections included obse-vinq i..;tial and 
F - ~ o ~ i h  Eight check  first officer cueiific~tion checks. dispatcher :reining. HS 748-2.4 
training. and attending the Air CIinois HS 748-2.4 8-hour recu-:ent t -y in i  proq;~?:. 

-covered thorough:?.' The reco-ds s3,oweb eko tsa: the POI he6 rnonirared the cgpt9in of 
Flight ,!fi's last 3s T4%-2.% .%ir?3an's Proficjencv Check. The check wet Five3 by the  
chief Diiot 03 3nIy 7 ?  1983: the ceptei3 received E "sat isfacton" p ~ a d e  f c y  :he or81 
exa?irra:ion en12 8:: ?equi;or! zarreweTst end the PC! c o x ! n ~ ~ ~ &  tho; the chief 

I . \ t l c . t  - - a i  ?eg:a?d to the :ecG:ren€ training. the 30; stfit& :ha? :he cnurce ne te r i a l  was 

~'pe:fo?28;l;ce ! i v B S :  veri; ZWd.'. 
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the POI had instituted followup action 0n.m disrrepancl 'es and that the fol?lo~:action:' . ::;:. 

. .. 
: .. ' detected improper.emegency procedure on a part 235 rn=pcq,,-e:; s:.::. . I  . . .  ..,i 

biefing ProceaUreS, and .faulty weight and'balance procedures. . The.forms show& t h a t ; . .  '' ' : ' ~ 

was completed satisfactorily. . .  ~. . . . : 

. .  . .  
. . .  

The POPS records showed that 8 of the 24 famp inspections w e k  ierfonned on .. ' ' ' 

the HS 748-2A and that he had examined the airplane flight logbook .&n=ing t h e s e . '  

inspections. Except for one inspection .which occurred 0-1 the 13tk day of the month, alf . .. 

ramp irlspections were conducted after the 15th day of each month. Tkrefmc.at.'Ieast ' '. . , 

13 days of flight logbook pages were av&ilabie to the P O I  to inspect pilot witeups of 

personnel, Even though these forms were available and were inspected, the POI did not 
maintenance discrepancies and the corrective action 'writeups entered by nraintenance 

draw any inference from the fact that the  Hs 748-2A captains had not entered any 
maintenance malfunctions in the logbook for lengthy periods. 

. .  
. .  . .  

. .  

Temporarg Manager of GADO-lS.--The temporary manager of GADO-19 . .  

testified that he assumed his position during Nay 1983. As of October 11, 1983, in 
addition to Air Illinois, the GAD0 was responsible for the surveSlance of 1 commuter. 
operator and 48 Part 135 operators. Six bpectors were assigned .to the GADO, and the 
manager testified that he believed his staff% was adequate. He testified ako that, since 
Air IlLinois was the only x h d e d  air carrier assigned to GAW-19, its inspections were 
given the h i i  priority. Thereafter, "we do all we can for ' t h e  other operators" The 
a c t i  rnanager also testified that, as a result of the accident, he was g o i n g  to recommend 
"that every effort be made to have people assigned full-time to Air Illinois because I feel, 
that they have reached a complexity that they need full time inspectors.w D The manager testified that the procedures used by the Air Illinois HS 148-28 
captains with regard to entering maintenance malfunctions in the flight log wwiki have 
been difficult, but not imposc;ibe for his inspectors to detect during their surve+llance 
inspections 

An Air carrier operations specialist from the FAA's Great Lakes Regional 
Office 10/ testified on the task of maintaining surveillance over the growing numbers of 
Parts I E  and 135 operators. With regard to the reason the Air Illinois Part 121 
certificate was not transferred to an Air M e r  District Office (ACDO), he tesllified 
that, as a rule, if the  Part 121 operetion is an outgrowth of a Part 135 operation which is 
already rgident m a GADO and the Part 121 opemtign is composed of a small fleet of 
a imaf t ,  the SurVeilIance of the Part 121 operations will be kept in the GADO. 

With regard to tfre Great L&es Region, he testified that between 1980 and 
1983, the number of Part 121 operators increased from 11 to 25, whereas the Part 135 
operators remained corstent at 18; however, several of these Part 135 operators were 
using airplanes. Re ako testified that between 1980 and 1983, the number of 
inspectors in the Great Lakes Region had derressed from 249 to 207. With regard bo 
traimng inspectoFs to perfurm Part 121 duties, he testified that the region now requires 
that any inspeetor who is assigned to do air carrier w& attend the fuIl air carrier 
indt~trinetian course at the FAA Academy in Oklahoma City before a s s u m i n g  his new 
assignment. 
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OdY and that OUr report would be based on m- r m t s  of a separate md .independent 'I: 
evaIuatiomK The team's inspection report identified sever& "majar .detp.defi&&, ._ 
,affMting the overm operation of Air Illinois, hc-" Am- these ckficiencies  were. the. ' . , .  ., 
fact  that Air Illinois did not have m. effective f%ght tmking. program -fop i t S . ~ z B & & .  . . :. 

that operatii.Xtan& contained out-of-date material end did not meet the regnirements 
of the applicable Federal Aviation Regulations; that maintenance items were r;srpied..a, .: ' , 

the deferred Iist for 10 months or longer; and, that "Air Iuinois has operated..a BAC 1-11 ,. , . . 
since July 14, 1982, without an approved [inspection] program.". The report Stated ~ ; 
further that, "It wasthe wkmimous agreement of .the Inspection Team that the . s ign i f id , '  ' ,  ~ 

and widespread non-compliance with the FederaI Aviation Regulations warranted. a 
recommendation for immediate action as foIIows: . .  . .  . .  

. : . . .  

. .  

. .  

That the Air minois, Inc., Operating certificate be revoked, w i t h .  a .  ' . .' . .. 
waiver of the one-year waiting period, to permit a complete : -- : 
recertification process to be initiated. The waiver of the one-yeac . ' -.~: 

waiting period. was. proposed so as not to impose any specific' . t ime '; 
limitations which would affect the complete 'and comprehensive. : , .  ' 

re-certification action to be accomplished. 

That the  responsiiility for the administrwtion of the Air. Illinoisr ' . . . ' . . 

Operating Certificate be transferred from the Springfield, ILzinais . . 

GeneFal Aviation District Office to an Air Carrier District Office." 

On December 14, 1983, Air Illinois voluntarily surrendered its Parts 121 and 
135 Operating Certificates to the  FAA. On January 13, 1984, Air Illinois was recertified' 
for Part 121 operations and resumed scheduled flights with their BAC 1-11 airplanes. 
Their Part 135 Operating Certificate was reissued on March 9,1984. ShorUy thereafter, 
Air Illinofs fiSed for bankruptcy and suspended scheduled s e r v i c e  on April 17,1984. 

1.17-6 OtherI?AAActioas 

. .  
. .  

. .  

- . .  
. .  

. .  . .  
. . . .  
.. . 

. .  
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. .  
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As a result of the safet.3 Boacdk accident investigation and the report of the 
FAA's special inspection team, the Department of Transportation (DOT) anC the FAA 
have implemented program designed to enhance the efficiency of the FAA's survefllance. 
On February 13,1984,. the DOT directed the FAA to restore the air carrier inspector work- ' . 

force to its 1981 level The FAA began implementation of the  directive in March 1984, 
and action was completed on September 9, 1984. During this period, the FAA hired 166 
air canier field inspectors bringing the work force to 647 inspectors. In .addition to 
increasing the work force, the FAA has started training programs to enhance the q u d t y  
of surveilleJlce inspections. 

The FAA has instituted a new Principal Operations Inspectors Course at the 
FAA Academy. AII new POIS and oId POk will be required to attend this course- Present 
prcjectia-s call for 60 inspectors t o  complete this course during the first year i t  is 
offered. 

The FAA also plans to begin a POI Recurrent Job Functions Course. All 
inspectors assigned for duties with Part 121 operators wilI be required to attend this 
course at recurring intervalq however, no beginning date for this caws has been set. 

With respect to eirworthiness, the FAA is presenting a series of &day 
Airworthiness Training Seminars. .Die seminar's curriculum is designed to correct 
deficiencies discovered by the  FAA during the National Air Transportation B 
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Inspection (NATI) 11/ and various special investigations. The subject matter presented in 
the seminar coversmaintenance organization, maintenance manuals and records, deferred 

reliability programs, and contractual arrangements for maintenance. 
maintenance and minimum list compliance, continuing analysis and surveillance systems, 

The FAA plans to give this seminar to all their airworthiness inspectors and 
they encourage aIl office managers to attend. The 4-day course will be given at various 
locations throughout the country. As of the end of 1984, eight seminars already have been 
held. Between January 1 and March 29, 1985, the FAA plans to conduct 12 additional 
seminars. 

1.17.7 Airplane mrsntpeut 

Flight 710's ground track was reconstructed from data retrieved from the 
airplane's recorders (CVR and DFDR), the ATC radio communication transcript, and radar 
data frcm the FAA Netional Track Analysis computer printout. (See appendix F.) 

The radar data included both primary (a directly reflected radar return) and 
secondary (a transponder beacon) signals. The secondary radar returns began at 2023:23 
and ended at 204851. Six primary radar returns, between 2049:ll and 2051:43, were used 
in the reconstruction. 

According to the Tecorded radar data and DPDR information, Flight 710 was 
flying along the flight plan route at 3,000 feet at 220 KIAS until about 2.5 nmi before 
reaching the impact position, when Flight 710 began to descend. The integrated DFDR 
flightpath showed that Plight  710 continued about 3.5 nmi past the position of impact 
before the DFDR ceased operating at 2053:42. A t  that time, Flight 710's true airspeed, 
magnetic heading, and altitude were 216 knots, 175O; and 2,575 feet, respectively. No 
further DFDR or radar data was recorded and, thereafter, Flight 710 continued 
descending, turned, and crashed 01: a magnetic heading of 3409 

2. ANALYSIS 

The Safety Board's investigation disclosed that the d.c. electrical power from 
t h e  airplane's two engine driven generators was lost within about 2 minutes after takeoff 
from Capitol Airport, Springfield, Illinois. Despite the fact tha t  the weather at Capitol 
Airport was above VPR minimums, the fact that the estimated time en route to his 
destination at Southern Illinois Airport, Carbondale, Illinois, was 45 minutes, and the fact 
that the  flightcrew knew that the reported weather at Southern Illinois Airport was below 
VFR minimums, the captain elected to continue to his destination. Therefore, t he  Safety 
Board's investigation and analysis placed special emphasis on identifying and analyzing the 
factors which led to the captain's decision to continue the flight. In addition, i t  sought to 
identify the generator failure modes and to identify and analyze the emergency and other 
procedures used by the flightcrew to  conserve d.c. electrical power during the ensuing 
flight. 

The investigation a b  disclmed maintenance procedures which did not comply 
fully with either applicable FAR or Air minois procedures. Consequently, the Safety 

-- ll/ The NATI in@ection was crrnducted between March 4 and June 5, 1984, at the 
direction of the Secretary of Transportation. The inspection included all Part 121 air 
carriers and Part 135 commuter carriers. It did not include Part 135 on-demand carriers 
and all-cargo carriers. 



-43- 

I Board attempted to determine if these deviations from the prescribed maintenance 
proCeduw C%M&'iied to the accident. The Safety Board also examined FAA 
sunreiIlance kSWCtim pmcedures to determine if they were adequete and w h e w  they 
coutrlbted to the accident. 

21 - -or Failures 

A.t 2021:34, about 1.5 minutes after takeoff, Flight 710 told SpringEieM 
departure control that it had "a slight electrical probfem," but that it did not intend to 
return to *rk@eld- subsequent CVR conversations which began at 2023:54 and mt 
2038:41 showed that the left  generator had failed and that the right genemtor output was 
27.5 volts. However, the first officer was not able to reconnect the right generator to the 
busbar% l'he cowersations showed that during the failure sequence of the left generator 
the  first officer had depressed the right generator isolate button on the d.c control pan& 
instead of the left isoIate button because he had assumed the "problem was on the right 
side, but they botb still went off." The fact  that the airplane maintename records a d  
flight logbook wfftained numerous writeups describing problems with the right generator 
may have led the first officer to anticipate an electrical problem with the right generator 
or its circuitry. Mthougfi the first officer's initial action should only have disconnected 
the right generator busbar from the center busbar, his description of ths right generators 
voltage output and his inability to "get it [the generator] OR the line" shored shat the 
right generator also had been diinnected from the right generator busbar. B ~ s e d  on 
these data, t he  Safety Board concluded that Flight 710 lost all dx. generator power. The 
Safety Board then sought to determine the cause and the timing of tfiese failures. 

1 of the banding wires which hold the conductor bars in their mounts around the armature 
The I e f t  Cenerator,--The examination of the  left generator showed that one 

had failed. Thereafter, the unrestrained conductor bars were lifted from their mounts by 
the centrifugal faice of the rotating armature and contacted the field coil around the 
armature. The armature rotation became restricted and caused the drive shaft to shear 
at t k  design shear point of the shaft. The highly polished fracture surfaces on the drive 
-shaft and drive cwpling showed that the  drive coupling end of the shaft continued to 
potete and Nb the fracture surfaces, thus, indicating that the shaft had sheared early in 
the flight. 

The examination of the failed banding wire indicated that the solder used to 
hob! the band in place had melted Centrifugal forces ;7ad thrown the melted solder from 
the band and the bandirtg wire had unwrapped. The likely sources of heat sufficient to 
m d t  the solder were mechanical overheating, eIeetrical overheating, or an insufficient 
flow of zooling air through the generator. There was evidence of localized heating of the 
mature and a corresponding ares of the field coil assembly at the air outlet end of the 
generator; fiow~ever, tkre was no physical evidence of either mechanical binding or 
seizures within the generator's rotating components which could have provided a source of 
ntechankal heating of sufficient intersity to meit the solder. Electrical overheating due 
to e high c u m t  flow would have produced a more uniform heat pattern over the entire 
m e t m e  d field coil assembly rather than the localized pattern described above. An 
insufficient flaw of cooling air through the generator could cause localized overheating 
within the generator, particularly et the air outlet end where the  exiting air would be the 
bpot:e~:~ and :?E Safety Foard believes that insufficient flow of cooling air was the most 
likeiy cause of the overheat condition. However, there was not enough evidence available 
to S p e c i f i q  identify the cause of the insufficient air now. 

! me Safety Boerd m i d  not determine if the type of solder used on the handing 
mm:ed to the wire failure. Since the melting point of the tinlantimony solder 
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sed on the banding wires was 130° F lower thw the more commonly used lad/ th  solder, 
there might not have been a failure if tfre hgtKst temperature within the generator was 
between the melting points af the two solders; however, the S f e t y  Board could not 
determine the exact temperature which existed within the generator. 

The Rigm &nerator.--The examination of the right gen-tor s'mwed that 
the field coil windings, particularZy the cornpawator windings, had been exposed to high 
heat. The insuEation had flaked off in places and had exposed the bare CO-tOr 
windings to the generator case. The mntinuity check disclosed an insubtion breakckmn tis 
evidenced by a very low resistance between the windings and the genefat- Case. 
However, these windings are on the negative or low potential side of the generator and a 
low resistance to the case would not have prevented the generator from producing power- 
The exemplar generator supplied by Air Illinois for the qc~.-xator capability cheecks ab0 
exhibited a simlfar low resistante to the generator c&e. However, during the  operational 
tests, this unit was able to e v e r  i t s  rated voltage and current. 

conjunction with the airplane batteries to assist the start of the airplane's left engine- 
Under Air Illinois procedures, the right generator routinely is used in 

The right generator inst&lIed on the airplane had accumulated about 1,453 hours since its 
last overhaul. Tonsequently, it is probable that the heat discoloration resulted from 
engine starting pra:ed!ires during the time i t  had been i n s t a l f e d  on the airplane. Based on 
these factors am? the physical evidence, the Safety BO&-d concludes that the right 
generator was -able of producing power throughout the accident flight. 

The :%kt generator spline drive shaft had sheared at its design shear point at 
the drive coupl~ng end of the shfL The shaft also exhiMted some bluing, indicati! high 
heat ove- a SmaR area a r m d  the sheared end of the shaft. The metallurgical analysis of 4 
the shear indicated that the generator continued to run until it overran the e@ that 
was driving it, Le. the  engine speed decreased relative to the  generator speed. The 
me'&Eurgical amdysis further indicated that the shaft heating was minor and that it may 
heve been the result of the scoring on the shaft. "%e damage noted on the rotating 
components of the generator was indicative of both rotational and nonrotational impact 
damage. 

7he lfround scars at the  accident site showed that the airplane struck the 
gmtmd in a right wing down attitude and that the right engine propeller contacted the 
ground during the initial impact sequence. Thereafter, the airplane became airborne 
again and major structural breakup did not occur until later in the crash  sequence- Since 
the generator is mounted on top of the &ne, the Safety Board believes that the 
generatcrr overran the engine and the shaft sheared during the i-itial impact sequence 

stop and w8s damaged further during the final stages of the impact sequence as evidenced 
when the right engine propeller struck the ground. Thereafter, the armature came to 8 

by the nonrotational type impect damage observe3 on the commutator, ball bearings, and 
bE bearing races. b~ addition, since the left qenerator failed shortly after takeoff and 
since the rotating beac!Om were turned off about 9 minutes after takeoff, the sole 
remainisg source of power to the DFDR's holdirig reisv was the internal busbar of the 
r m t  generator. The fact that the DFDR continued to operate until battery power to the 
inverter w e  lost further indicates t b t  the generator ran until initial impact. Therefore, 
the Safety Saard eondudes that the r-ight generator was running when t3,e airplane struck 
the ground. 

The evidence indicated that the first officer never was able to restore the 
right gemtor  to the rigM generator baht. AlthoUgh the generator was producing 
27.5 Volts, the first officer never observed a load current on the generator. There ape 



45- 

B many h i h  load drawing components powered from the right btsbar, such BS tw NO. z 
inverter and the right pitot head heater. Had the fiit officer been able to place the right 
generator on the right bwsber, the load current would heve been readily apparent on the 
ammeter. The only component of the airplane electrical system which could have failed 
in a manner  that would ailow the generator to produce voltage but not supply power to its 
busbar WBS the generator switching unit which cclnnects the power terminals of the right 
generator, through the use of a contactor, to the right busbap. Because the voltmeter On 
the de. control panel is connected directly to the power terminals of the generator, the 
voltage output of the generator would be shown on the voltmeter eve?! if the switching 
unit contactor had failed open; however, the generator couM not have been placed on the 
right busbar. Under these conditions, when the first officer positioned the rotary selector 
switch on the d.c. contro1 panel to the right generator position, the voltage and Ioad 
a m e n t  readings would have been 27.5 voIts and zero, respectively. 

The Safety Board could not determine precisely how the rim generator 
disconnected from its busbar during the failure sequence of the left  generator. The right 
generator switching unit was examined for evidence of a malfunction. However, the unit 
had been damaged so bad& that it could not be tested functionally. .4lthougtt the 
description of the condition of t h e  right generator gleaned from the CVR indicates that 
the first officer% inability to restore the right generator to service probabiy was caused 
by a switching unit malfunction, the Safety Board, based on its examination of the 
physical evidence available, could not determine if the switching mit was operating 
properly during the flight. 

Finally, the captain reported the electrical difficulty to ATC at 2021r34- At  
2022:161 sychronization was lost on the DFDB indicating momentary loss or interruption 
of the recorder's po'nrer supply, and, at 2023x54, the first officer reported that the left 
generator w8s "dead. the  right one fgeneratorl) is putting out voltage but I can't get a 
load on it.- Tbis indicates that both generators were no 1onge.r supplying power to the 
airplane's busbars. Given the timing of these three events. the Safety hard concludes 
that  the  airphe lost the  power output of the generators at 2022x16, about 2 minutes 
after takeoff. 

2-2 operational. and Human Performame Factors 

The CVR recording begins at 202.3:54, or about 3.5 minates after  Flight 710 
departed Springfiel& During that 3.5 minutes, the flight had reported to XTC that it had 
experienced a "slight electrical problem," but that i t  was not returning to Springfield. 
The CVR transcript showed that between 202354 and 2025:42, the first officer had 
briefed t h e  captam on the lass of and the s,tstus of the t w o  generators, that he had been 
unable to restore the apparently functional right generator to t h e  sirplane busbars, and 
that the battery power  w a s  going down "pretty fast." Flight 710 continued toward 
Carbondale. 

At 2026:31, the first officer told t h e  captain, "I'bere's the  right one," and the 
captain then directed t h e  first officer to turn the  d.c. load switch to normal and restore 
the passenger's reading lights and to turn off t h e  main cabin lights. Based on this 
statement and t h e  captain's order to restore t h e  passenger reading ligkts it was 
hypothesized initially tha t  the right generator had been restorec! to the airplane's busbars. 
Since the generztor !%as a continuolrs rated 3W-ampere capacity, which would have easily 
supported the  airplane's electrical had throughout the rest of the flight to Carbondale, it 
was further hypothesized tha t  t h e  captain's decision to continue was based on this fact. 
However, several actions taken by the flightcrew during this portion of the flight are 
inconsistent with these hypothese<. 

t 



First, 'betweem 2026331 and 2028:1?, the captain had requested elmrance to.. 
descend to 2,000 feet  eve^ if %e fiave.to go WE." "his course of action wouId M v ~  b&m 
tmnecessary had the right generator been restwed to the ai@ane's busbars. 

.~ . 4  
. .  . 

fkcmtd, aIthougn it wm after SUIIset, the captain had turned off the aimIa~k& 
navigation, or position lights. Since 14 CFR 91-73 requires tnese lights to be turned on 
after sunset, the captain's deeipion to turn tsem off could only be justified der his 
emergency authority contained on 14 CFR 91.3(b). Under these circumstances, turning 
th? positim Sights off was totally inconsist& with a hypothesis that the right generator 
WES operating. 

Third, the CVR ran at a contiiuouslp reducixq speed throughout the entire 
fIight. Had generator power been restored, the  CVR would.have resumed its design speed 
at least for the period of time that the generator remained connected to the airplane% 
brtsbars 

Fourth, at 2028~12, the captain asked, "How are our bat& [batteries? there?" 
The first officer answered, "Ah, ah, about twenty-two and a half." Mad the generator 
'been restored to the center busbar, there would have been no need to  monitor battery 
voltage since the generator would have been charging the batteries. Since it is impossible 
to read battery voltege with a generator connected to the center busbar, the voltage 
reading w d d  have been 27.5 volts had the right generator been on-Iine. Moreover, the 
Safety Board believes that neither the  captain nor first officer would have discorinected 
the right generator from the center busbar just to monitor the status of the batteries. 
Not onlp would this action have been unnecessary, but it would have interrupt&  any^ 
needed battery charging and it would have incurred the unnecessary risk of not being able 
to  restore the right generator to the center busbar. Consequently, the Safety Board 
concludes thkt the right generator was never restored to the  center busbar after it had 
been disconnected from that busbar by the  first officer. 

The Safety Board believes that by 2025:42 it should have been obvious to the 
captaipl that he had to rely solely on the airplane's batteries for electrical power. At 
2025:42, Flight 710 was about 6 minutes from Springfield and about 39 minutes from 
Carbondale. Based on the reported weather observations at Springfield and Scott AFB, 
and the fXight's request to descend to 2,000 feet "even if we have to go VFR," the  Safety 
?3ottrd belteves that Flight 710 was either flying within the clouds, through the bases of 
the clouds, or just below the bases of the clouds. Given the reported weather observation 
at Carbondale, the Safety Board believes also tnat the captain had to  know that there was 
little chance that he couId conduct the entix remaining portion of the flight below the 
cloud base or that he could land at Southern Illinois Airport without the use of electrically 
pawered radio neegation .aids. Nevertheless, the captain elected to continue to 
CarbondaIe. 

The accident dsta showed that Flight 710's batteries depleted about 2053. 
Sinee, at 2025:42, the ceilings and visibiIities at Capitol Aiwrt, Springfield, Illinois, were 
well above YFR minima, had the captain elected to  turn back he would have been able t o  
land without difficulty at Capitol Airpor t  before the batteries depleted. Based on the 
situation which existed at this time, the Safety Board concludes that the captain's 
decision to continue toward Carbondale was  the major causal factor in the accident 
sequence, and, therefore, the factors which led the captain t o  make the decision to  
continue must be analyzed. 

TWO factors concerning the airplane's dx. electrical system were critical to 
bosh the capbin% decision and the accident. First, the captain needed to know if the 
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D endurance time of the batteries was  sufficient to allow Flight 710 to fly to and land at 
Carbondale and second, having decided that sufficient time was available, he had to 
manage the airplane's electrical loads properly to insure that he was able to extract the 
maximum endurance from the batteries. Therefore, in order to determine the captain% 
knowiecige of the electrical system and his ability to manage the airplane's electrical 
loads, it was necessary for the Safety Board to  analyze in depth the manner in which the 
flight toward Carbondale was  conducted. 

The Air Illin& AOM stated only thai the svailable battery t ime was  
dependent on "the charge state of the batteries and the essential loads required for flight 
conditions." However, additional data concerning battery endurance had been preseded 
to the captain during his initial ground school training. The British Aerospace ground 
school instructor testified that he had taught the pilots who had attended his course that 
with fully charged batteries, if the total load on the batteries was reduced to 70 amperes, 
a minimum of 30 minutes battery time was qvailable. The captain had attended that class 
and, therefore, he had been taught that, provided the batteries were fully charged and the 
electrical loads were reduced properly, at  least 30 minutes of power was available on the  
battery. Four HS 748-2.4 flightcrew personnel a h  testified to their understanding tha t  
t he  minimum time available on the batteries was 30 minutes. 

The ability of the batteries to deliver a minimum of 30 minutes power was 
dependent on thei; state of charge. When the airplane was stopped at the gate in 
Springfield, the batteries could be expected to have been about 90 percrnt charged to 
about a 79.2 a.mpe?e hour capacity. Since Flight 710 activated its ATC clearance a t  
20i1:44, the Safety Board assumed that engine start procedwes began about 2012. During 
the 7 minirtes before engine start, the batteries would have been supplying the cabin lights 
(18 aaperes) and cockpit lights (7.3 amperes!. Also, the No. 1 inverter (31 amperes) would 
have been on for about 2 minutes while the airplane was being refueled. These loads 
would have reduced the battery capacity by &out 4 ampere hours. 

B 
Engine stP*t would have required about 3 minutes, during which time the No. 1 

inverter would have been running; however, all other loads should have been reduced. The 
battery start of the right engine reduced the batrery capacity by 2 ampere hours. In 
addition, during this 3-minute period while the airplane was being configured for taxiing, 
the inverter plus other miscellaneous electrical loads would have drawn about 65  amperes 
and wotld have reduced Ih- battery capacity arother 3.5 ampere hours. Thus, st the 
conclusion of the engine starts, the battery capacity was about 69.9 ampere hogrs. 

Since the first officer said that he isolated the right generator during the 
flight. the Safety Foard concludes that both generators had been placed on line when the 
airplaae was cleared to taxi at  2015:14. Therefore, the Safety Board assurns that battery 
charging a t  a 30-ampere charge current began at 2015. Since the flight reported that i t  
had experienced an eIectrica1 problem a t  2021:34: the Safetv Board concludes that the 
betteries were charged st the 30-ampere rate for at  least 6 minutes, or 180 ampere 
minutes. Consequently, the batteries received a 3-ampere hour charge which brought 
their total capacity to about 72.3 ampere hours when the charging process ceased. 

According to the CVR, the flightcrew w8s estimating Carbondale "about on 
the hour,': or 38 minutes after the generators failed. Since the minimum available time on 
the Satterizs was at least 30 minutes, it might have been possible for Flight 710 to reach 
Carbondafe and land provided t h e  generator failure emergency procedures were 
accomplished properly, and provided the airplane's electrical loads were reduced promptly 
to DP below 70 amperes. The captain's and first officer's ability to accomplish these two 
tasks we:e dependent on their training and knowledge of the ai:p!ane's electrical system. 
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Since an HS 748-2A flight simulator was not available, to Air. IIlinOiS for its 
recurrent. training ,program and since replicating a failure of both generators in flight, 
even on a t r a i n i n g ,  flight, would be hazardous, training in this emergency procedure, if. 
given Mi, recurrent training, was undertaken only after the airplane had landed. The 
chief pilot, who was in charge of the recurrent tmining program, testified :that the 
c o r n p a n g .  considered the failure of both generatok to be an extremely rare pssibili tg; 
therefore, . t h i s  'emergency was rarely demonstrated on the airplane or dis*ussed . d u r i n g  

recurrent training. The testimony of Air mjnois HS 748-2A pilot personnel i-djcated that 
generator failure simuiation was generally limited to the failure and recovery of a..single 
generator. with regard to the load reduction procedures required after generator failures, 
the chief pilot and another Air minois HS 748-2A captain testified that they believed that 
the AOM was inadequate because the busbar load dstrilwtion charts contained in the  
AOM did not contain the amperage values of the listed comiwnents. 

The CVR trarscript indicated that the procedures used by the flightcrew.., 
during the emergency did not insure that the airplane electrical loads were reduced to the 
minimurns needed to provide 30 minutes of battery time. The first step in the emergency 
checklist 'for a f*e of both generators is to depress both generator isolate buttons 
which opens both RCCBs and disconnects the left and right generator busbars and their 
nonessenti& loads from the batteries. Thereafter, unless a generator is restored *a 
is o ice, these RCC& must remain open- The CVR indicated that this was not done; 
accordingly, numerous non-vitaI electrical loads were not shed from the batteries. 'For 
example, the airplane navigation lights, anti-collision rotating beacons, interior cabin 
lights, and cockpit lights all are powered by the left and right generator buses. Had the 
RCC%?s been opened ~ and left open, these lights would have been out, However,' 
conversations OR the CVR at 2026:42, 2028:45, 2028:46, 2029:39, and 2030:OO indicated 
that these lights were on. 

In addition, at 2038:41 and 2039:01, the captain and first officer discussed the 
actions taken by the first  officer at the inception of t he  emergency. The first officer said 
that when the emergency began he had opened the right RCCB and isolated the right 
generetor busbar from the center busbar. The captain said that when the first officer 
opened the right RCCB his instrument lights began to dim and that passewer cabin 
Iigmhg was lost. The captain's i-ment Lights and half of the cabin lights are powered 
by ",e right generator bus and this confirmed that the right busbar had been isolated. 
Sine. the first officer% instrument lights did not appear to have been affected, the left 
RCC3 still must have beea closed when the left generator failed and the battery began 
powering the left generator bus. Since the CVR conversations also revealed that the 
captain's instrument IigMs and the cabin lights were restored, it also appeared that the 
rigm RCCB was closed at some subsequent time. 

The first indication that the kitial action required in the event of. a dual 
gt%%etw fail- WCIS taka occnrrred about 7 minutes after electrical power from the 
gerierat- was lost. A t  2C23:25, the first officer said, 9 am going to try something 
here. .) .Pm g0hg to trJr to isolate both sides and see what  happens." In addition to 
infbrming the captain of bis intentions, the  first officer's statement confirms that, up 
UI&a this t;iI", b d l  geneMltOr XCCBs had not been opened simultaneously as required by 
the emegencg C h d C l i i .  At  2029d9, the first officer asked the  captain if he wanted the 
emergency &$t switch tuned on. Since onIy the eenter busbar would have been powered 
after the R C a  Rere opened, almost afl the cockpit lighting would have been shutdown; 
trnting the Eghf switch on wouM have p l a d  the cockpit overhead lights on 
the five belterg bustar cmd would have restored them to service. However, the captain 
crrrPrrer#t, q0, f WaRt i t  hack the way i t  was-" He then told the first officer, "you see, 
~ d r e  sWttii  off all the electricits to the back end that way, the lighting and 

. .  

.. . 

1 
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The CYR conversations showed that the flightcrew attempted to reduce the 
airplane% electrid loads. Unnecessary radio equipment, one of the two radio cooling 
fens, the main cabin lights, the navigation lights, and rotating beacons eventually. were 
turned off. However, there wes no indication t h a t  the first officer ever used the ammeter 
on the d-c. control panel to assess the results of these actions or ,that the captam 
requested that he do so- Although the Air Illinois AOM abnormal and emergency 
procedures relating to generator failures state that the loads must be reduced and the '. 
r e d n i g  Imds mast be checked to insure that the remaining functional components are 
not overloaded, there is no reference on the entire CVR transcript to the Ioad current 
king drawn from the battery. 

The Safety Board recognizes t h e  fact tha t  t h e  Air lIlinois 40M did not contain 
an expressed estimate of the endurance time of the batteries after complete generator 
f8ihw. However, the information- contained in the AOM provided the pilots with 
information to estimate this value. Since the ammeter on the d.c. control panel allowed 
the flightcrew to ssceptain the total electrical Ioad being drawn by the airplane, the. 
flightcrew after performing the desired load shedding, could easily have ascertained the 
results of their actions and compared the resultant load with the total ampere hour 
capacity 5: the better-es 

As stated earlier, the generator RCCBs were closed during mast of the flight 
end, therefore, the batteries were powering all three busbars While it was possible, based 
OB the Cva conversatian, to cletermine some of the electrical components which were 
turned d f  by the fligmcrew, the Safety Board c m &  be certain that it identified a l l ,  the 
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.' '. components :that.'were turned -off. However, based on the ,busbar confiiration 'and the, . . .  : .: .' ' 1  

.... CVR .wnve&tions, the Safety-Board believes that at 1eeSt:the following components were. . . .  

. . m ' b e i n g - .  powered . b y  tht" batteries ' ' k h m i n g  the flight: . ' both. inverters, .the .passenger ' . ~ 

'.; .': rea&tglightti; the.cockpit instrument lights, two ,fuel baoster'pumps, the.pitot':heaters, 
. ' one radio '&oliw.fan, one very high frequency (VHF) radio, one navigation radio receiver, 

and.,-the. :cockpit interphone system. I n .  addition, the weather radar was turned on at .:' 

. . . .  2036:23 and remained on unm:about 2044:SS. The estimated .load requirements of these. . .  ; . .  

: components, based 'on the .British Aerospace Load Analysis, w a s .  about 110 amperes, . , ' , 

Since, it W a s  2053:18, before the first officer said We're losing everything, down to about . ' 

.. 13 volts," the data indicated .thatj even though the total load was not reduced to, or below ' . . 

70 emperes, the'batt,eries, i n  fact, powered..the.:airplane for about 31 minutes. This 
evidence . a l s o  ' indicates that. ,had 'the total load. on ;he batteries been reduced to 
70 amperes, the' useful battery life would have been extended and the airplane might 

. .  . .  

. .  

. , possibly have been able to reach.Carbondale and land. 
. .  

Because the d.c. control panel was located almost directly over the f i s t  . . ' 

. .  

officer's head, he had. to perform. al l  the required emergency actions. By the time the 
. ' CVR recording begins, the f i i  officer had completed these actions, and other than hi 

summation at 2038:41 of what he had done, the Safety Board could not reconstruct what 
had occurred . i n  the cockpit between takeoff and ,202354 when the CVR recording begins, 
or' deterznine. what suggestions, if any, the first officer might have made to the captain 
eo~cerrhg the endurance t ime of the batteries or the advisability of continuing the.flight. 
During the remainder of the flight, the first officer made several suggestions relating to 
turning off airphne and d m  l ighti i .  Although the captain did turn off the airplane's 
navigation lights, rotating beacons, and cabin lights, he did not turn off the passenger 
reading lights. The captain explained that he did not wish to turn off the  reading lights 
because it would alarm the passengers. 

As stated earlier, the first officer made no attempt to configure -the d.c. 
control pane1 to monitor the airplane load arrent, which considering the emergency, was 
the most important feature of the electrical system to monitor, and the captain did not 
request him to do this. A t  2029:25, the first officer said T m  going to try and isolate both 
sides and see what happens." Since this was the first, and probably, with regard to  load 
shedding, the most important  step in the emergency procedure, this should have been 
accomplished almost immediately after the initial malfunction occurred. After the first 
officer had erroneously isolated the right generator, he should have, if he had not done so 
before, either isolated or insured #at the left generator busbar was isolated from the 

have been shed When the captain explained why he did not want the first officer to do 
center busbar. Rad this been done, a major portion of the airplane's electricd Ioad would 

this, the first officer did not point out to the captain that the actions were required by 
the emergencg piWCm checklist, nor did h e  point out that the actions would have shed 
8 major Portion of the electrical loads from the batteries or try to justify or explain why 
he believed it should be done. 

Finally, there were other high current loads which could have been shed 
without affecting the airplane's safe flight capability. A t  2031:29, the first officer 
suggested that turn off the pitot heat; the captain disagreed and the first officer did 
nat pusSue the subject At  2031:43, both pilots agreed that the inverters '%&e a lot of 
CiSlWlt-" Of the inverters could have been turned off; however, the  first officer did 
ROt Sugggt that thii be done and the captain did not order it done. Also, both pilots knew 
that t W 0  fuel booster pumps were stin nmning. Since the airplane was flying below 
'I,@@@ feet, in @ X ! O r d a n ~ e  with Air Illinois' emergencg procedures, the pumps &odd have 
been ttined off. Given the fact that the first officer never presented the capwin with 
t?k Of his failure to reduce the electrical loads, the fa& that he did not 
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emphasize the need to ,&late the.center busbar from the left . a n d  E@& generthtor bmbak, .: '% .. : ::, :. ::, 

by reminding the.captaii that the procedure was required by. the 'emergency cheeklis€,$he . . .  ..:.. .. : . .  :: 
fact that neither he .nor:the captain knew. that the f u d  ' b o o s t e r  pumps should. heve :; 

turned off, and,, the fact that, after 2023~54, the ' f i t  officer neither apprised the c a p t a i n . ,  ; . . . . . . . . . . . .  

of the .minimum. endurance time of the batteries nor. did .he compare, thii endurance time. 
with Flight 110's estimated time of arrival at Carbondale,.the Safety Board,'concludes that ' ' '  : .:. . ' ~ ?  

the first officer nev.er challenged the captain's .mismanagement of the electrical loads . . . . .  .: 
that both pilots'. knowledge of the airplane's electrical system was incomplete. ' , '.. 

... 
. .  . > .  . ::.,; 

:.: 

- .  

. -  . .  . .  ........... 

. .  

. .  
. . . .  .. .. , 

A t  2052:12, the captain Said watch my altitude, T m  going down to 2,400 k&t.& '. 
, .  

At 2053:18, the f i t  -officer said .that the battery voltage was do& to 13 volts &,,..that , ' . . 

they were Tosing everything." When the descent .began, .the ' a i r p l a n e  was at. 3,000 fee: on 
a southerly heading, and, based on the meteorological analysis, pilot reports, am3 witness 
statements, it was flying in the clouds.. With the loss of aIPbattery power; aE the f l i g h t '  . " , 

instruments were inoperative, except 'for the first officer3 'altimeter, the magnetic 
,.compBss, airspeed indicators, and vertical velocity indicators. ' The .airplane struck the. " 

ground in a right wing-down attitude on a magnetic heading of 3409 . .  

. .  

.. 

. .  

The left  main landing gear was recovered in the extended position. Bowever, 
it mast likezy extended during the airplane breakup as the gear emergency release cable . ' 

was stretched and the.uplock released which allowed the gear to swing to the down' and 
locked position. The left  gear actuator which had separated from the strut was toward. 
the retracted position. 

A section of right flap, which stin was attached to the wing structure, was 
recovered in the extended position; however, the flap section was broken from its drive 
mechanism and was free to move. A more reliable indication of ffap pasition was 
provided by the flap si- unit, which was recovered partimy intact and was in the 
fuEy retracted position. 

Based on its examination of the components of the landing gear and flap 
system, the Safety Board 00ncIudes that the landing gear and flaps were f a y  retracted at 
impact. The evidence showed that the airplane descended through the captain's target 
altitude of 2,400 feet, that during the descent it turned almost  Moo, that it struck the 
ground on on a 5O descending flightpath, and that it was in a 33O right wing-down attitude 
when it struck t h e  groun& Based on the extensive disintegration of the wreckage and the  
large distance of the wreckage scatter, the Safety Board concludes that the airplane's 
airspeed at initial impact exceeded ZOO KIA% Given these facts and the fact that the 
attitude and directional indicating flight instruments were inoperative, the Safety Board 
conelades that the airplane was not in controned flight at impact. 

The Captain's Decision.--The accident occurred because the captain elected 
to continw to Carbondale after he knew both airplane generators had failed and the  

batteries. The Safm Board believes that it should have been apparent to the captain by 
airplane was toteXy reliant on emergency, or backup, d.e. electrical power from its 

2025:42 that the airplane was dependent solely on its batteries for electrical power, at 
which time, Plight 710 was about 6 minutes from Springfield and 39 minutes from 
Garbondale. Even though the weather at Springfield was well above IFR minimums, t he  
captain decided to use the emergency electric power to continue toward the more distant 
destination airport irrstead of returning to Springfield. If, at 2025:42, the captain had 
returns3 to SpringfMd, Plight 110 could have returned and landed safely relying salely on 
battery pcwer. 
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. .. 1 landing. It also showed that the captain had sufficient confidence in fiis &a@- t&b&eve- ' .  ' . ' .  , 

he could accept..the risks of .operat ig  in contravention of the.pmViSim of the campeng'sl. ; .'.:: 

operating manual. .His acceptance of risks was..,further :corroborated, @.'his: fiying.ta0, ,::.. 
close to or under thunderstorms to avoid time. consuming deviations from 'Tlight . p l a n  . . , :: 
routes. The Safety Board believes that these. unsafe acts demonstrated that the: captain's ' . ., . ' 

confidence. in his ability and knowledge led him to believe that he  .could,accept safely th? . ' . ' . .' 

risks involved in operating his airplane near to and below thunderstorms and outside. the. .: 
constraints of the company operating manual and the airplane operatirig manuals. .The , '  ' '  ' : 
publication "Safety Management-A Human Approach" 121 discusses wRg' employees 
perform an unsafe act. The publication states, in part, -bat. "the unsafe.aet has been . .. 

learned and is maintained because it has , been (and continues to be) reinfoPeed ;sSr ,,. . .. 

satisfying events. . .The advantages to be gamed may seem greater' than 'the -- 
disadvantages. - .The unsafe. .act 'make real sense' to ' the person, because it gives the -. 

employee personal satisfacti0;t. . .The worker may perceive his unsafe act as having 
definite .job related advantages." The investigation did not disclose any evidence to 
indicate that Air Illinois,management had ever rewarded or knowingly condoned unsafe in- 
flight actions or decisions. The description of the captain .provided by the other .Air .. . . . . 

Illinois pilots showed that his drive t o  maintain schedules was self-induced; therefore, the . '  

performance of these unsafe acts can only be attriiiuted to the fact that they flowed the 
captain to derive personal satisfaction by enabling him to maintain schedules and avoid . . 

diverting to alternate airports. 

. . .  . .. . .  . .  

. .  

. .  

The captain had been on duty about 9 hours 30 minutes when the em.ergency 
occurred, and his duty period included time spent 'ldeadheadingW to Springfield via a 
circuitous route to assume his command duties. In addition, the fIight was 45 minutes 
behind schedule, a circumstance which, according to his peers, tended to irritate the 
captain. When the emergency occurred, he was within 40 minutes flight time from 
Carbondale where maintenance facilities were available to repair the airplane. If he 
returned to Springfield, company maintenance facilities were not available, the airplane 
would be grounded until it couid be repaired, and the captain rnost probably would have 
been required to stay in Springfield, which according to one of his peers, the captain .' ,, 

"hated to stay overnight" %,Springfield. These circumstances could have affected the 
captain's assessment of the  Ilazards of continuing on battery power only. 

b 

With regard to the decision to continue to Carbondale, it should have been 
apparent to the captain by 2025:42 that  he could not conclude' with any degree of 
certainty that  he could fly below the  clouds and maintain visual contact with the ground 
afi the way to Carbondale. Based on the reported weather at Carbondale, it also should 
have been apparent that he would need electrical power to operate his radio navigation 

approach to land. Therefore, to insure that he could complete the 39-minute flight to 
instrriments on arrival since he most  probably would have to execute an instrument 

Carbondale, all unnecessary electrical loads would have to be shed in order to have 
residual eIectrical power. In addition, there was no way the captain could determine the 
exaet charge state of the batteries when the ger.erators failed; therefore, even with 
proper load shedding procedures, the captain could not have been sure that  battery power 
wwld  last longer than 30 minutes. Given the two options available to the captain when 
the generators failed, the risks involved in continul?q t o  Carbondale were such that this 
option sh@uId have been rejected summarily. However, the Safety Board believes that  the 
evidence describing the captain's flying practices points t o  the  presence of severaI 
decision-influencing factors described in the 1975 NASA study. The evidence developed 
miw +his investigation described conduct which showed that  the captain's decisions were  
affected by psychological pressures, albeit self-induced pressures to compromise safe 1 flying procedures, and that the circumstances of the accident demonstrated that these 
___ 
- 121 Petersen, D.; Safety Management--A Human Approach, 1975. 
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' . factars influenced . # e  c+ptain's decision. . The Board 'believes that the ckptain'sdecision 

, I  
. . ,' to .eontimte . w a s  . b a s e d  .on' b& reluctance to remain overnight in Springfield, 'his: sea- : . . 

. . . ' '. imposed -?mination to adhere ,to schedule,. hi demonstrated .willingness to'. assume 
what he , M e V &  to. be reasonable. risks..'to -adhere t o  schedule, and, in -this- case, .a' 
lnispaaced e ? n f Z & . i n  hk. knoylqdge of the airplane and his flying capabiitie.. Based 
OIS these.fadots;, the;c&ptain'did'not evaluate properly. the  r i s k s .  involvedin'continuing to 
&rbm&k,: and the 'Safety Board concludes further that h i s .  decision. to continue -not only. 

. .  . 

was hlprraaent, butwas  improper. 
. .  

. . .  
'Although the Safety Board concludes that the captain's decision to continue to 

Qwbond&e.exposed the airplane to a needless risk, the Safety Board also has examined in *&til the fE@rtcrew% mismanagement of the airp16ne3s,electrical system during the flight 
toward carbondal& AItltotq$ the evidence indicated that the airplane might have. 
readted C%rLm&de had its electricaI system been managed correctly, the purpose of the 
%ard% esaminaticxl kas not to .. establish whether ' t h i s  was so; but to ' determine if 
fEghtmew trainkg was a contributory factor to the accident. Statements and testimony 
given after the ac&enCby Ai r  Iuinais HS 748-2A flightcrew personnel indicated that the 
ais iIGno% reeimk~t traming p-m had addressed..to some extent, the procedures for 
eopirrg with Gutrt generator failures, #e endurance time,of the batteries, and the  necessity 
far reduebg battery loads to attain the minimum 30-minute battery endurance time- 
However, the testimony of one HS 748-2A captain and the HS 748-2A chief pilot at the 
wety €bard% pabEc hearing and the performance of the accident crew indicated that the 
training prcwided by Air lIfinois during recurrent training WRS not adequate, 

At the @Ec hearing, an HS 748-211 captain testifiec? that, after the accident, 
he had discovered that it required 7 to 8 minutes to complete the Failure of Both 
Geaenttors ernergencg checklist. R e  afso teStifie&that he believed the footnote requirkg 
tbe pikrt to begin loed sheMng procedures immedfately should be moved to the head of 
tile &e&EsL Acccrrding to the captain, if this were  done 1 would be load shedding 
immediate& berare i went ta the checklist.n The HS 748-2A chief pilot, who was 

far training all HS 148-2h flight personnel, concmed with the captain's 
iestimoag c?l2cernirg the time regirired to complete the emergency checklist. The chief 
piaot alrm testified that some of the actiorrs on the emergency checklist were not in the 

because the ckffklist m m g  that "as each item is accomplished you see -. I u k t  hspgened on the chedelist. if gou do not get exactly what the checklist says you 
are going to get in the response portkm, there is no alternative action. It does not tell 
gouwkeJetogPfl*kBthatpoins." 

The Faihne of Beth Generators emergency checklist contains 17 actions; 
horrever, simce IO uf these ectidns fire the same actions used every day by the flightcrew 
dW&g 8 Bamrsf generstar starr, the Safety Board believes that trained and competent HS 
?+2A paots COtrM mrnplete the &eckhst * in well below 8 minutes In addition, there are 

on the emerg- checkEst; either the generators are 
testarp$ @-&9% OT u#s 8ne mX. S f  one geaa"atw carmot be placed on-line, the pilot 
r%rm tu the end tries to !&art it and place it on line. If both 
@?s?&tm be onrline, e?rcept fW initiating fsnZher load shedding actions, 

a r f p € W O ~ t O ? X ? t S f & k € d  

aaf'ratl#rehedrIisfaetibllceuersqmred. 

Born encg d#cklist, tbe testimcmy of tbe HS 748-2A captain and the 
of #te PFeCise emolstt ai time required to complete the Failure of 

@&eF piibt Wbt%erf  thap Ste Air minois efectrical *ern recurrent training curriculum 
m%ht~ ceptaa ki## how long if would take to complete the 
aeticns Wif &et ttre accident, thrrir testimwrp indicated that 
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neither captain'had either practiced or '&viewed the checkri procedure ~recextUy,~$:~.';: '..:.,:;;:;; ,j: 
. . ~ . I  .:: ,,.. , ,-.: :" ,:::- 

greater significance was the fact that:neither captain knew 'that the:first.;%ti& . & : t h e  :,:;.;.~.r~'<:~;;,, 

emergency check%t--press. the left. and .right isolate buttons-acco,mplished :::a;.'&jor..i.(, I. ,:::'; 
portion Of the required .'electric& i&d shedding. Since the chief pilot...also:~:oias.:.a':.'''~r'j-'-' ... :. 

designated FAA check' &man .and, thus,. was responsible for emergency- procedures ' .:. ::. 
training both in the airplane and in the classroom, hi lack' o f .  familiarity with ':.the'..: . ..: .... :.:, 
emergency checklist and the .conszq~esces of the. checklist actions indicated . t h a t .  .the : . . . . . .  ':.{ ' . '  . . 

emergency procedure training which was provided to the Air . I1I inois  HS 748-.2A: ' '  . .:;. 
flightcrews during recurrent trairhg was inadequate to cope . with. the faiIure'.~ of.. 30th  . . .  . . . . . . . . .  

generators. 

. . . . .  
. .  

. .  . 

.......... * 

., . 
. . .  

. .  . .  

. .  . .  
. . .  

The performance of the flig':ntcrew of .Plight 710 reflected a similar lack 'of 
. .  

knowledge of the Failure of Both Generators. emergency checklist 'and load shedding . . . . . . . . .  

procedures. Although the., testimony and statements .of the majority of the Air Illinois . . .  : 
HS 748-2A flight personnel indicated that they. had been trained adequately -in ,these ..: 

areas, these statements and testimony were given after the circumstances of the accident . . : '. 
. . .  

and relevant portions of the CVR ,were made .known to them, and after they had had an . : .  . . .  

opportunity to review the  AOM. The testimony of t h e  chief pilot and the HS 748-ZA pilot ' : . '  ' 

at the public hearing concerning inadequacies of the emergency procedures checklist, . '. ' . 

together with the performance of the captain of Flight 710 showed that three of the. five 
captains regularly flying the HS 748-28 were unfamiIiar with the procedures and reflects , ' 

more adequatelg the quality and completeness of the  company's electrical system 
emergency training- In addition, since one of these three captains was the chief pilot and 
was responsibIe for the scope, depth, and quality of the Air Illinois training program, the 
Safety Board concludes that the weight of the evidence showed that the recurrent training 
curriculum concerning electrical system emergencies was not adequate. 

. .  

. .  

M a t ,  if not all, pilots are motivated to complete their flights as scheduled; 
however, when the successful continuation of the flight is threatened by either 
environment& conditions, a mechanical malfunction, or both, the motivational drive must 
be tempered by good judgment. The major tempering factor i s  the pilot's knowledge of 
the environmental conditiars &ong his route and the capabilities of t he  airplane's 
damaged system or systems, Based on this knowledge, the pilot must decide to either 
continue to his destination or to divert to an alternate airport. "aiming provides pilots 
with knowledge to choase the course of action which will expose airplanes and passengers 
to the least risk. W h e n  the captain of Flight 710 knew that he had lost power from the 
aimme's generators, he knew, based on his initial training, that he probably could expect 
a minimum of 3Q minutes of power from the airplanes batteries. To reach Carbondale, 
which was aborsa 39 m i n u t s  away he wouId have to extend the minimum endurance time 
of the batteries at least 9 minutes. Had the captain's proficiency flight checks and 
recurrent training emphasized that the puppose of the first emergency checklist action 
was go decrease the eleetricd loads on the battery so as to provide the minimum battery 
?tl minutes of tmlmmce time, he wouzd have known that follow-on load shedding actions 
would be required in order to try to extend the endurance time of the batteries beyond 
3Q m w e s  Ttae risks imohed in trying to extend the endurance time of the batteries 

init$& emergency ekcidist action included the power supplies to one inverter a n d .  the 
might heve been more epparent to the captain had he known that the loads shed during the 

weather radar system, and that, in addition to depriving the passengers of galley services, 
calrin, end recrding ligtrts anrl taming of f  the fuel booster pumps, the fo2fow-on bad 
Milg acticRs might possiily him to turn off the remainirrg inverter even fw t& &at rrwtld result in the Isss of the airp1me"s heading systms. 

RR Baard beliw~ that, had the ~eptein Of plisht 7tB b.een t-., .' : ,,. 

kmwmdb af e hrtzerds i n ~ o l v ~  in tryitrg to extend the minimum errdonm~e . _  -p€:: ... . . . .  ::. . 
... 
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................ . . . .  :.:.:*ti :$is ':jack .knowledge:.of.. t h e s e . ,  factors '.contributed 'to his decision 'to ..continu& . . .  The: . .  : 

'.,. . : ' .system dilring the: attempt .to reach 'Carbandale corroborates its conclusion #at;the Air'. 
. .  . . .  . . . . .  ;; . W e t y  ' B v d  i. believes. that.. the ckptai& :.mism'anagement of the .airpl&ne?s. electrical . . .  

. .  .:' Illinois .r&urrent tr&ining program was .deficient.. The Board also conclude& that' this ;. . 
. .  . .  inadequate . . ~~~ ' contr ibuted  to the captain's impru&n% and improper decision. . . .  

I. 

. .  

: . . . .  
. .  

. .  . .  

: 

'. ' Title.14. CFR l21,365(c).states, in part, that each person performing required 
'-inspectiom" in 'addition to .other maintenance shall organize the performance of those 
functions so as to,.sepmte. . . t h e  required inspection function from other maintenance.. The' 
investigation showed. that all required inspections on the ..airplane were performed by 
properly.qualified,' mechanics. ' However, the investigation also showed that the HS 748-2A 
lead mechanic of!en would direct the work of .the other mechanics, and thereafter 'he 

. . would exercke his impector authority and perform a required inspection item on the work 
tbt had be&. performed under his supervjsion. The lead mechanic, according ' to his 
testimony, reported- to two sqmvisors; as lead mechanic he reported to the HS 748-28 
maintenance manager, and as 8n inspector he reported to the Chief Inspector. The 
investigation showed also that , i n  cases where the lead mechanic had performed, the 
maintenance he had deIegated a properly certificated mechanic working under him to 
perform the required inspection. In this case, t&e lead mechanic testified, that while 
performing.in his inspection capacity, the mechanic reported to the Chief Inspector and 
not to him. Regardless .of the putative change in reporting channels for requirad 
inspection items, the Safety .Board believes that the evidence indicated that  the total 
responsibiEty for any inspection work appeared to come under the direct authority of the 
Iead mechanic on duty and he, in turn, was under the authority of the HS 748-2A 
maintenance manager- 

In addition, 14 CFR 121.371(b) states that no person may allow another person 
to perform a required inspection urtless the person performing that inspection is under the 
supervision and controI of an inspection unit. The Safety Board believes that, with regard 
to the Hs 748-2A maintenance program, this requirement was not being followed since all 
the mechanics and assigned inspectors were under the diiect control of the  HS 748-2A 
rnaintenanee manager. Therefore, the Safety Board concludes that the intent of the 
Federal regulations, with regard to separation of the maintenance and inspection 
fuactions was not met. 

Safety WS investigation disclosed that, in order to ease maintenance 
w@X"dS and to insure the av8ilabirit-y of the airplane for .scheduled operations, the part 
irspeCti0iS contained in the perioa inspection program were not performed at the required 
time inte#& AIthotlgh the irspectiars were performed, they were uwdly  performed 
More rtrep due; thereiom, the prescribed time intervals between the repetitive 
part w w  *a t?itMmmpressed b~ exterrded. Since the purpase of the progmm is 
to i8lsa~? that each Pa* Of the Sirplane is iispected within a specified time interval, this 
~ctii did n6t COITIP~ with the porposes and requirements of the period inspection 
m m -  

rtn? sf- € W d ' S  investi$etiOn akc~ showed that the Air IIlisiois HS 748-28 wi did Wt &Wlp &a' tk ~+'?&fmik%iI iIV€guk&ties and malfunc t iws  into the 
airpfep# flm aogeaok 83 reqrtirtsB by %deml regarletions end cgmpeny ptoc?edures. 
W tQ czpmpdat~~ eng mainterrrmce discrermncy entered in the lggbgdc 
Rad to Webred bg E & K ~  -1 WOW- lerther flight, QT B determination m w  
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'&e POI had been assignea to Air Minois since September 1980 and, therefore, . ". . .  

had been wqxmsible for the suweiIIance of the HS 748-2A program for 3 years. During.. . .  
that time as 8 check airman, he had either monitored Or given airplane. qualification or; 
6-mmth praficiemy fEght checks Both of these, type checks require the examinee. to ' '  I .. 
ptws an ocal or written examination demonstrating his or her knowledge of the airplane, 
8irpfane qstems, and emergency checklist procedures. One of. the 6-month proficiency 
ctrecks monitored by the POI was given to the captain of Flight 710 on Juli 24, 1983, by' ': 

the Air fllinois chief pilot Accordhg to the official record, the  flight check included an ' ,  . 

. .  . .  

dexarninationwhiehthecaptainhadpassed. . .  

The POFs official records showed that he had observed an HS 748-2A 
recurrent tminixg session, and that he had attended the 8-hour recurrent HS 748-2A 
recmrenrt gr0m-d tra&ing program on April 2l and 22, 1983, respectively. Although the 
POI had atttended these ground training courses and had monitored and administered pilot 
qsaE€im&on 8ad 6-mnth pilot proficiency flight checks throughout his 3-year tenure as B principal inspector, he test%& that he could not recan observing the Failure of Both 
Generators emergency Cfiecwirt being taught or demonstrated. In addition, even though 
his check airman responsiities required him to know the contents of the emergency 
pmcedmw dredclist, he did not detect the error in Total D. (2. Failure" procedure on the 
Hs 748-ZA emergency pFocedure cheeklist. Given the length of the Failure of Both 
Generstvrs emergency &e&&€, the Safety Beard believes that had this procedure been 
demonstrated, fa- or dissussed even an only a few of the flight checks, oral 
exzmin&ius, and ~ecurcent ground training programs he had observed, the POI would 
have c?ert&@ been &le to reCan observing it. The Board believes that the evidence, as 
stated earlier, stacnred that the Air IUinois recurrent training program did not either 
edgess OT reemphssize this emegencp. The failure of the POI to detect this omission 
drrrfrrg his surve%Isnee inspectiom and to take action to correct this omission contributed 
to this deficiency in the Air lllinois trainit . ,  program. 

Afthorrgfi aeittrer tfre inspectors rn the GAD0 manager felt that they were 
either "#ela&%i," m9 ia the ease of the GADO, "understaffed," each inspector as well 
(s phe CAT#) as a w b k  were resporrsible far supervising many organizations, some of 
which were zmt Iocat& in SgringEield. Given the travel invohxl and the number of 
stperriscrrg visits reqoired to fdFZ t M  surveillance responsibilities, the Safety Board 
Meres thet it wOUM Rave been diffidt for any of the irrspectors to allot sufficient time 
to iPsttestigate in depth the training and maintenance programs of each organization 
adgned to him, F#l+t&ukwQ a Part 121 &i&uled air carrier. However, without regard to 
theSZ m~%Z3i the eoidence showed many of the pre-accident inspections were 
rrot poricpnnea in an a p e s h e  mamer. The inspections did not include a review of all the 
daetrrrwatg anB recordsr whkh wt!re awaitabfe to the inspeetors f6r examination. Recarrfs 
4nb r e  mrt -ed aplainsp O t h e r  records and documents to ascertain b if the ~~~ tttereih WS BbcupBte. "hefore, the Safety Board concludes that the 
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' . ' FAA.pri+accident surveillance inspections of the Air Iuinois Part 121 'operation were not. . ' . ' 

. :conducted'. in sufficient depth to detect .the areas of noncompliance with: campany . . 

procedures..and Federal regulations. . .  
. .  

. .  

. - ' 'The major ,safety deficiencies citeh. in the.  report of the FAA specid 
Inspection Team were based, for the most part, on'deficiencies which existed before the 
accident 0ccurre.d. These deficiencies, which included, in part, inadequate company 
manuals, a'non-,effective flight training program, and the operation of the BAC 1-11 since 
JuIy 14, 1982, without an FAA approved inspection program .were not discovered by the 
inspectoE, assigned to Air. Illinois during any of their pre-accident ramp inspections, spot 
inspectiom, or visits to either of t h e  company's maintenance bases at CarbondaIe or the 
BAC 1-11 maintenance.base at EvansviIIe, .Indiana. Given the fact that t he  pre-accident 
surveillance inspections did not detect these deficiencies, the Safety Board concludes that 
the report provides additional' evidence showing that the FAA surveillance inspections 
conducted before the accident were inadequate. 

The postaccident surveillance which led to the  kcommendation to revoke the 
Air Illinois operating certificate began October 22, 1983, ended December 13, 1983, and 
was conducted by three inspection teams. During this p,eriod, the Safety Board conducted 
its S-day public hearing. at Carbondale (November 2.9-December 3,1983). 

Since only the Special Inspection Team issued a formal report of findings, and, 
since the report stated that the findings of the previous two inspection teams had been 
used as information by the  Special Inspection Team, the Safety Board could not determine 
which of the report's findings had been made independently by the Special fnspection 
Team and which were merely iterations of data discovered by the preceding teams, 
Except for the  discrepancies discovered on the flight checks conducted between 
December 1-13, 1983, the majority of the evidence examined during the postaccident 
surveillance had been available to all three teams. 

The first, or increased surveillance inspection team, ended its on-scene 
inspections on November 1, 1983. The FAA's decision to reimpose the surveillance of Air 
Illinois occurred 1 month later and during the latter stages of the Safety Board's public 
hearing- Given t h e  timing of the decision and based on the statement of the chief of the 
first inspection team, t h e  Safety Board concludes that the evidence disclosed at its public 
hearing was a large catalyst in t h e  FAA's decision to reimpose surveillance. 

The recommendation to revoke Air Illinois' operating certificate was based on 
the final phase of the FAA's inspection which ended December 13, 1983. The 
recommendation was based on evidence which was, for the most part, available to' the 
first, or increased surveillance team. The fact that  the increased surveillance inspection 
team was unable to discover sufficient evidence to either support a similar conclusion or, 
at the least, support an immediate decision to conduct an in-depth surveillance of Air 
minois leads the Safety Board to conclude that the first phase of the FAA's postaccident 
surveillance was inadequate. 

The Safety Board notes also that the FAA has instituted, as a result of its 
investigations and Safety Board recommendations, a program to  improve t he  quality of 
FAA surveiHance of air carrier, commuter, and air taxi operators. As a result of this 
program, the inspector work force has been increased and additional training courses and 
seminars have also been implemented. The Safety Board believes that this program, 
properly implemented and supervised, should enhance the quality of FAA surveillance. 
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3. CONCLUSIONS 

3.1 Findings 
.. 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12.  

13. 

14. 

The flightcrew was properly certificated and qualified to fly t he  flight. 

The airplane was not maintained in accordance with applicable Federai 
regulations and company orocedures. However, noncompliance with 
Federal regulations and company procedures did not contribute to the 
accident. 

FAA pre-accident surveillance inspections were inadequate and did not 
detect the deficiencies in the Air Illinois maintenance program. 

The left generator's spline drive shaft sheared shortly after takeoff. 

The first officer erroneously isolated the right generator from the 
airplane electrical distribution system when the left generator failed- 

Power from both generators w a s  lost about 2 minutes after takeoff from 
Springfield. 

The right generator was capable of producing electrical power 
throughout the flight. However, the first officer was unable to restore i t  
on the airplane's electrical distribution system. 

The right generator's spline drive shaft sheared when the airplane 
crashed. 

The captain elected to continue to Carbondale rather than return to 
Springfield. The time required to fly to Carbondale was about 
39 minutes and to Springfield, 6 minutes. 

The captain's decision to continue was affected by self-imposed 
psychological factors which l e d  him to an inaccurate assessment of the 
airplane's performance capability without generator power and the risks 
involved in contir,uing the flight to t h s  more distant destination airport. 

The flightcrew did not use proper procedures to cope with the electrical 
emergency. 

The flightcrew did not reduce the load on the batteries to the lowest 
possible value. Despite this, the batteries produced electrical power for 
about 31 minutes. 

Tle  procedures for coping with and the consequences arising out of the 
failure of both generators were not covered adequately in the Air Illinois 
recurrent training program. This inadequacy was not detected during 
F,' 4 surveillance inspections. 

The first two FAA's postaccident surveillance inspections were 
inadequate. 
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3.2 -le Cause 

The National Transportation Safety Board determines that t h e  probable cause 
of the accident was the captain's decision to continite the flight toward the  more distant 
destination airport after the loss of d.c. electrical power from both airplane generators 
instead of returning tc the nearby departure airport. The captain's decision was adversely 
affected by self-imposed psychological factors which led him to assess inadequately the 
airplane's battery endurance after the loss of generator power aad the magnitude of the 
risks involved in continuing to the destination airport. Contributing to the accident was 
the  airline management's failure to provide and the FAA's failure to assure an adequate 
company recurrent flightcrew training program which contributed to ?he captain's 
inability to assess properly the battery endurance of t h e  airplane before making t h e  
decision to continue, and led to the inebility of the captain and the first officer to cope 
promptly and correctly with the airplane's electrical malfunction. 

4. RECOMMENDATIONS 

On March 14, 1984, the Safety Board issued Safety Recommendations A-84-14 
and A-84-15 based the preliminary findings of maintenance and inspection control 
deficiencies during the on-scene phase of the Air Illinois accident investigation. These 
recommendations asked the FAA to: 

!-_-.84-14 

Issue an air carrier maintenance bulletin to emphasize: (1) the need for 
ai? carrier airworthiness inspectors to require during the  certification 
process that the air carrier's manuals and maintenance organizational 
structure conform to regulatory requirements regarding the separation 
of maintenance and inspection functions, and (2) the need to conduct 
surveillance in a manner that will verify that the air carrier is 
performing maintenancehspections functions and duties in accordance 
with requirements. 

A-84-15 

Issue air carrier maintenance and operations bulletins to emphasize to 
air carrier airworthiness and operations inspectors the regulstoPp 
requirements related to the recording of mechar.ica1 irregularities in 
aircraft nainter'ance logs and the  need for the proper surveillance to 
confirm conformity with the requirements, including scrutiny of aircraft 
maintenance logs and other maintenance records to verifv that 
applicable naintenance corrective actions correlate to mechanical 
irregularities recorded by flightcrews in the aircraft maintenance logs. 

Status On June 12, 1984, the FA.4 responded that a notice would be issued to 
reemphasize the Federal Xqdlations regarding maintenance and inspection organization 
and the importance of maintenance ~ @ ~ O O K  and records inspections. .Mso, an ,4ir Carrier 
Operations Bulletin is to be issued in response to A-84-25. These recommendations have 
been classified as "Open-Acceptable Action" Dending the issuance of t'ne notice and the 
bulletin. 
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BY THE NATIONAL TRANSPORTATION SAFETY BOAPLD 

1.9 J I M  BURNETT 
Chairman 

1s: PATRICiA A. GOLDMAN 
Vice Chairman 

/SI G. €3. PATRICK BURSLEY 
Member 

PATRiCIA A. GOLDMAN, Vice Chairman, filed the following 
concurring/dissenting statement: 

While the  accident report correctly identifies training and surveillance, I 
believe that  inclusion of these i tems in the probable cause statement  obscures and 
detracts from the  basic reason the accident occurred and the  attendant safety 1, 
The pilot should never have continued the  flight to the  destination airport, but should have 

'3SOT-I. 

returned to the nearby airport on real'zing that  electrical d. c. power had been lost. 

i s /  PATRICIA A. GOLDMAN 
Vice Chairman 
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APPENDIX A 

INyEsIlGlSTZON BND PUBLIC HEhaMG 

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

, .  . 
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1. Investigatim 

The National Transportation Safety €bard was notified of the accident about 
2308 &At. on October 11,1983, &nd immediately dispatched an investigative team to the 
scene from its Washingtm, DX., headquarters hvestigative groups were farmed for . 

opemtions/witneses, air traffic control, meteorology, human factors, structures, 
powefptants, systems, flight data recorder, maintenance records, cockpit voice recorder, 
airplane performance, and human performance. 

Parties to the investigation were the Federal Aviation Administration and Air 
iiIinois The BCeidents Investigation Branch of the United Ring&rn appointed an 
accredited representative to assist the Safety Board during the investigation. The 
accredited representative was assisted by advisors from the United Kingdom's Cimi 
Aviation Authority, British Aerospace IncoFporated, and Rolls Royce, Limited- 

A 54ay pubIic hearing was held in Carbondale, fllinois, beginning 
Sovember 29, 1983. Parties represented at the hearing were the Federal Aviation 1 Administration, Air Iilirtois, d British Aercspace. 
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APPEKDIX €3 

PERSONNEL INFORMATION 

Captain Smith 

Captain Lester R. Smith, 32, was hired by Air Illinois, Inc., on December 12, 
1978. He held Airline Transport Pilot Certificate No. 1938649 with an airpIane 
multierrgine land rating and commercial privileges in airplane single engine land. He was 
type rated in the Hawker Siddley 748. His last first class medical certificate was issued 
July I, 1383, and contained no limitations. 

Captain Smith qualified as captain of the Hawker Siddley 748 on December 18, 
1980. He passed his last proficiency check on July 24, 1983; and he completed recurrent 
training on February 26, 1983. The captain had flown about 5,891 hours, 3,170 of which 
were in the  Hawker Siddley 748. During the last 90 days, 30 days, and 24 hours before the 
accident be had flown 261.4 hours, 81.2 hours, and 2.3 hours, respectively. The captain 
had been off duty about 17 hours before reporting for duty on the day of the accident. A t  
the time of the  accident, the captain had been on duty 10 hours 10 minutes, 2 hours 
18 minutes of which was flight time. 

First Officer Tudor 

First Officer Frank S. Tudor, 28, was hired by Air Illinois kc., on Februsry 18, 
1980. He held Airline Transport Pilot Certificate No. 381484275 with an airplane 
multiengine land rating and commercial privileges in airplane single engine land. His last 
first class medical certificate was issued Novenber 12, 1983, and he was required to 
"wear corrective lenses while exercising the privileges of his airman certificate." 

First Officer Tudor qualified as first officer in the Hawker Siddley 748 on 
September 22, 1981. He passed his last proficiency check on October 26, 1982; and he 
completed recurrency training on February 26, 1983. The first officer had flown about 
5,119 hours, of which 1,746 hours were in the Hawker Siddley 748. During the  last 90 
days, 38 days, and 24 hours before the accident he had flown 246.5 hours, 74.9 hours, and 
2.3 hours, respectively. A t  the time of the accident, the first officer's rest time and duty 
hours were the same as the captain's. 
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APPENDIX C 

AIRPLANE INFORMATION 

Hawker Siddley 74&2A, N748LL 

January 9, 1.373. Its FAA Airworthiness Certificate was issued October 10, 1973, and i t  
The airplane, manufacturer's serial No. 1716, was delivered to Air Illinois 

had been operated by Air Illinois since that  date. The airplane had flown 2'1,182 hours and 
it had made 32,350 landings. 

Powerplants 

The airplane was powered by two Rolls Royce Dart model RDA-7, MK 535-2, 
turboprop engines which were equipped with four-bladed Dowty Rotol, hydraulically 
operated, fuE feathering, constant speed propellers. The following data are pertinent: 

Engine No. 1 No. 2 

Serial No. 19260 15134 
Date of Installation July 8,1983 September 18,1983 
Total Hours 12,285 7,182 

- 

Generator 

The generators, Rotax model B3508 were manufactured by Lucas Aerospace. 
According to Air PLZinois FAX Operating Specifications, t h e  generators must  be overhauled 
at 2,800-hour intervals st 8 cer t i f icetd FAA repair station. The Air Illinois maintenance 
records showed tha t  the generators were overhauled within specified intervals at 
Approved Aircpaft Accessories, Romulus, Michigan. Approved Aircraft Accessories is a 
certified FAA repair station. The following data are pertinent: 

Generators - Left Right 

Serial No. I720 1711 
Date of Installation September 8, 1933 May 7, 1983 
Hour Since Installation 216 1,072 
Hours Since Overhaul 232 1,453 

HS 748 Series 2 Airplane Electrical System MeIfunction Historv 

The HS 748 airplane was introduced into service on April 4, 1962. To date, 370 
HS 748 airplanes have been sold to 80 operators throughout the world. 

Data concerning HS 748 electrical system malfunctions were provided by the 
United Kingdom CAA, the airplane manufacturer, and the FAA. The CAA's computer 
printout, which covered the period between October 6, 2976 and May 19, 1983, induded 
mandatory 8nd voluntary operator Occurrence reports and contained 43 occurrence 
reports. The 21 reports provided by the airplane manufactwer either were subnitted 
mainly by foreign operators, or were based on data gathered in the  field by the 
manufacturer's field service representatives. 
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Twenty of these sixty-four reports related to malfunctions invclving wiring 
faults, inverters, alternators, and propeller feathering pumps and had no relevance to the 
d.C. electrical generating system. Another threc reports related to faults in a voltage 
regulation system that WE: installed in the HS 748 Series-! airplanes only. 

Of the remaining 41 occurrence reports, I? concerned reported double 
generator failures, 16 concerned reported single generator failures, and 12 concerned 
nalfunctions of other components of the d.c. electrical generating system and included 
such items 8s defective wiring, loose connections, and k o r r e c t  adjustments of relays. 

??le period! of time covered by C A A  and airplane rnenufacturer's reports covers 
~5)Oiit 3,550,005 HS 74.8 Series-2 airplane flig ~t hours. 

The FAA's computer readogt covered the period between January 1978 3nd 
October 1983 and contained 17 occarrence reports; 10 of these reports related to 
components of the d.c. electrical generating system. 

A11 of the 10 reports concerning the d.c. electrical generating system related 
:o generator rnelfunctions, i.e., wom brushes. raised armature commutator bars, 
generetor field relay failure;, and voztage regulator malfunctions. During this  period 
there wore 4 veported doubte generator failures. 

Xone of the occurrence reports provided by the CAA, the airplane 
manufacture?, and the F A A  indicated that the airplanes involved had suffered other 
dazage: in  all instances, the flightcrew landed the airplane safely. 
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APPENDIX D 

COCgpIT VOICE RECORDER 

. .  
TRhYSCRIPT OF 4 FAIRCHILD COCKPIT.VOICE RECORDER S/N 3523 :: . .  , .  

REIWVED FROM THE AIR ILLINOIS HAWKER SIDDLEY 748 WHICH W A S  IhVOLVED 
IS AX ACCIDE?!T AT PINK?;EYXLiE, ILLIXOIOIS, ON OCTOBER 11, 1983 .. .. . .  

. .  
. ,  

- LEGEND 

Cockpit area microphone voice or sound source 

Inzercom 

Radio transmission from accidect aircraft 

Voice identified as Captain 

Voice identified as First Officer 

Voice identified as Flight Attendant 

Voice unidentified 

Springfield, Illinois Departure Control 

Kansas City Center 

Trans World Airlines Flight 579 

Aircraft X58AU 

Air Kentucky Fiight 1836 

Unintelligible word 

Xonpertinent Kord 

Questionable text 

Editorial insertion 

Pause 

All times expressed in local central daylight savings 
time. 

. .  

.~ 

. .  
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TIME & 
SOURCE 

INTRA-COCKPIT 

CONTENT 

AIR-GROUND COM?4UNICATIONS 

TIME & 
SOURCE CONTENT 

20: 27 : 24  
- 

KDO- 1 Ah we are kinda having a unusual 
request here ah we would like to 
go to two thousand feet and ah 
if we have to go VFR that's fine 
but ah like to ah like you t o  keep 
your ah eye on us i f  you can 

20:27:39 
KCC Ah Illinois seven ten X can't clear 

you down to two thousand 'em I donlt 
even think I can keep you radar if 
I, if I had to if you went down that 
far 

20:27:59 
KDO- 1 Ah all right fine thank you 

20:28:12 
INT- 1 How are our bats there? 

20:28:17 
1wr- 2 Ah ah twenty two and a half 

INT- 1 Okay 

I 
Y r 

20:28$25 
KCC .Ah Illinois seven ten did you copy 

that?. s cd 
TJ 

20:28:29 E . .  

: ~00-1 . I'am sorry I missed that 



INTRA-COCKPIT 

TIME t; 
SOURCE CONTENT 

AIR-GROUND COMMUNICATIONS 

TIME & 
soumce CONTENT 

20:28:32 
KCC 

20:28:43 
KDO- 1 

20:28:45  
INT- 1 Beacons o f f  - - -  
20:28:46  
INT- 2 Okay 

INT- 1 Nav l i g h t s  are o f f  

20:28:57 
I m -  1 Are you us ing t h e s e ' l i g h t s  here? 

INT-2 Ah 1'11 g e t  t h a t  one down --- 
20:29:07 
INT- 2 Both genera to r  f a i l u r e s  ---  see 

here --- 
20:29:25 
INT- 2 I am going t o  t r y  something here  ---  

I'm going t o  try t o  i s o l a t e  both s i d e s  
and see what happens 

CAM ((Sound of swi tches))  

rws-z Want me t o  go t o  emergency so you can 
2(r:25: 39 

ge t  some - + -  g e t  your grimas l i g h t s  

I l l i n o i s  seven t e n  I won't be able 
t o  c l e a r  you down t o  two thousand 
ah i t ' s  ah below t h e  a l t i t u d e  a h .  
lowest useable  a l t i t u d e  I can give  
you and i f  you went down t h e r e  
VFR I doubt I can keep you i n  radar 

Okay f i n e  thank you 

-a l e 



INTRA-COCKPIT 

TIME & 
SQUKCB 
__I CONTliNT 

tNr-1 NO I - - -  I want i t  back t h e  way i t  Was 

INT-2 A h  
\ 

20:29:45 
INY- 1 I f  it does reset - i' ' ,& , ;, ,, .."): . ( 5  . . . .  

, .  

20: 30: 00 
INr- 1 YOU see - --  you're shu t i n '  o f f  a l l  tlle - 

e l e c t r i c i t y  t o  t h e  back end t h a t  way 
l i g h t i n g  and everything 

1Nr-2 Yeah 

INT-I All r i g h t  

20:30:10 
LNT- 2 You want me t o  leave  it the  way i t  

i s  thcn?  

20:30:11 
INS- 1 Yeah uh huh yeah tha t  will be good 

kccp an eye on these boost PUIIIPS 
though 

I NT- 2 OLily 

. .  
. .  

4 
I 

VI 
I 

. .  

2030: 46 
KCC 

. .  . .  

. . .  

. .  . . .  

TWA f i v e  seventy n ine  everybody has 
been d e v i a t i n g  around t h e  north s ide  > 
'of Kubik s t a r t i n g  about Vandalia and 
going around $he nor th  s i d e  fo r  M 
weather; I re ' a l ly  haven ' t  had. any: , 

z 
r i d e  . .  complaints  k 

. .  . U  . .  

. .  

. .  



20: 30: 52 
INr- 2 Are you going t o  t r y  t o  do i t  

separately? 

INT- 1 No I j u s t  leave it the way tiley a r e  
1:r an k 

INT-2 Ah 

Im-1 They'll be f i n e  

INT-2 Roger t h a t  

20: 31 : 04 
1 N r - 2  Carbondale i s  ah two thousand over 

two l . iyh t  r a i n  fog --- 
INT-1 Okay 

20:31:09 
I N S-  2 Winds a r e  one f i f t y  a t  ten 

INT- 1 Okay g o t  i t  

20:34:29 
INT-2 Do you want mc to kill any p i ta t  

heat o r  anything? 

20: 31 : 32 
INS- I f would leave p i t o t  heat, on it. will 

2031 : 10 
KCC TWA f ive seventy nine roger  devia t ion 

nor th  around t h e  weather i s  approved 

be a l l  right 



INTRA-COCKPIT 

TIME G 
SOUItCE - CONTLN1' 

INT- 2 All right 

20:31:36 
INT- 1 Unless you see that thing really 

depletin', which I don't believe 
it i s .  Is it really bad, really 
rapidly? 

INT- 2 No not too bad 

20:31:43 
INT- 2 Those inverters take a lot of power 

INT- 1 Yeah 

20:31:51 
INT-2 All I got ah on here is the transponder 

and one nav that all I got on 

INT-1 Okay, swell (I") we don't need that 

20:32:00 
INT-2 Radar's off  --- only got one fan on 

INT-1 Okay 

20:32:28 
CAM- 1 Are you going t o  be nblc to operate 

all right now on what. you have back 
there? 

20:32:52 
chr.3 * * people want t o  know *. * 

AIIt-C;KOUND COMMUNICATIONS 
. _ I  



TIME C$ 

SOUllCE CONl'liN1' 

20: 32: 34 
cm- 1 They want t o ?  --- We llavc a l i t t l w b i t  of 

an c i e c t r i c a l  problem hcre  but we're going 
t o  cont inue  t o  Carbondale we had t o  s h u t  o f f  
a l l  excess l i g h t s  

20:32:50 
CAM- 3 I 've  only got t h e  reading l i g h t s  the  

f r o n t  l i g h t  by t h e  bathroom and t h e  
baggage l i g h t ,  and t h e  ah ent rance  
1 i g h t  

CAM- 1 Okay 

CAM- 3 And one l i g h t  by t h e  John 

CAM- 3 What time do we ge t  t he r e?  Is t h a t  r a i n ?  

Ira-I  What time d i d  we l i f t  off? 

20:33:07 

20:33:22 

Ail(-CHOUND COE1MUNICAl'IONS 
_I_ 

T I M  C 
CONTENT 

Y 
I 

s" 

2033: 35 
NSSAU Yes sir 1 ' ~  buck wi th  you, I wonder 

i f  we could ah descend down t o  s o w n  
thousand, I believe we could got 
below the batia of t h e  clouds we're 
in and out at one zero thousand a t  
t h i s  time 
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IN?'-1 Well - - -  
20:37:2% 
IN'S-2 I t ' s  gor~na t ake  a few minutes t o  warm 

up 1 t h i n k  

INT-  1 Okay 

20:37:26 
IN'S- 2 1 got it, 

2 0 : 3 7 : 2 7  
urr-  1 Necd a ,  would 1i.ke I I ~ J I I  t o  give us  a vec tor  

I 111e:1n i f  h e ' s  got  us okay we want a 
vec tor  d i r e c t  t o  thc s1arker 

INf- 2 Okay 

'1'1 M l i  t i  

--- SOIJIK.'11 CON7I:N'I' 
;!O : 37 : 08 
K(:C I l l i n o i s  seven t.en con tac t  Kansas 

Center one two sevcn po in t  seven 

20:37 :12  
111)O- 1 Okay 

2 0 : 3 7 : 3 4  
111)0-% Kansas C i t y  I l l i n o i s  sevcn :en 

th ree  thousand 

20  : 37 : 38 
KCC 1 l l . i no i s  seven t en  Kanstls C i . t y  

Center roger maintain t h r e e  
thousand a l t i m e t e r  at  Sco t t  twenty rD 
nine e igh ty  t h r e e  'd v m 

2(1:37:45 
111)O- 2 Twenty n i n e  c ight t h r e e  ah i f  you 

z 
U 
x c.( 

a r e  able a11 vec to r s  d i r e c t  CaGiie 
. .  

U 



. 
20:38:41 
INr-2 

20: 39: 01 
IN'I- 1 

I N1'- 2 

2 0 :  3 ; : 0 6  
J N'L- 1 

20:39:13 
INT- 2 

20: 5?: 20 
IJW-2 

20:39:23 
I wr- I 

Well when we l o s t  ah s t a r t e d  loos ing  
t h e  l e f t  one I reached u p  and h i t  t h e  
r i g h t  I K C B  t r y i n g  t o  i s o l a t e  t he  r i g h t  
sid.e cause 1 assumed t h e  problem was 
the r i g h t  s i d e  but  they both s t i l l  
went o f f  

Well --- ah also too  when yuu were doing 
that you s e e  I was lo s ing  my l i g h t i n g  
he re  

Yeah 

And I was lo s ing  l i g h t i n g  i n  t h e  cab in  
and it was going p i t c h  dark back t h e r e  
don ' t  want t o  s ca re  the H ou t  of t h e  
people 

Yeah t h a t ' s  for  su re  

Hey i t ' s  working now tha t  looks l ike  
C a r l y l e  t h e r e  e i t h e r ' t h a t  o r  i t ' s  a # 
o f  a shadow 

Yeah that ls  it - - -  we're r i g h t  on 
cou r se  unbel ievable  

AlIt-l;HOUND COMMUNICAj'IONS 

'I-IMI: 
SO(JI(CI.: CONTENT 
1___ 

20:37:49 
KCC I l l i n o i s  seven ten Kansas Ci ty  

Center roger  presen t  heading 
looks good 

2 0 : 3 7 : 5 5  
RUO-2 A l l  r i g h t  thank you 

oc, 
N 

I 

I 



INIKA-COCKPIT 

TIME f i  
SOUllCE CONTENT 

20:39:33 
INT- 1 Better stay away from them shadows 

Frank 

20:39:42 
INT- 1 I suspect the circuit breaker tripped ---  in the bel ly  

20:39:50 
XNT- 2 Yeah I was thinking the sane thing 

somethin' popped 

20:40:38 
INT- 1 Whatever you do to don't if you would 

don't say anything t.0 dispatch 

20:40:43 
INT- 1 Don't say ci t/ thing t o  t.hcm 

INT- 2 Roger that 

INT- 1 Not nothing 

1NT-2 You can plan on that thatls for sure 

20:40:53 
YNT-2 . The less you tell tlnem about anything 

the better off you am 

I NT- I That's right 

OD 
W 

I 

I 



A I I M X O U N D  COMMUNICA'I'IQNS 

YIMIi G 
SOLJIKL! -- CONTENT 

KCC Air Kentucky e ighteen t h i r t y  s i x  Kansas City 
20:41:21 

Center roger p i l o t ' s  d i s c r e t i o n ,  maintain four  
thousand and ah l e t  me see i f  I 've  go t  any 
Mount Vernon weather, j u s t  a minute 

AKY 
20;41:33 

Yes s i r  eighteen t h i r t y  s ix o u t  of  f ive 

20:41:36 
KCC Air Kentucky e ighteen t h i r t y  six roger  maintain 

four  thousand and Mount Vernon i s  repor t ing  a h  
one hour o ld ,  es t imated c e i l i n g  t h r e e  thousand 
f i v e  hundred broken, f i v e  thousand overcas t ,  
v i s i b i l i t y  six i n  haze, wind calm, a l t i m e t e r  
two nine nin& zero, what type  of approach do 
you want? 

I 
W 

T- 

20 :41 :58 '  
AKY Eighteen t h i r t y  s ix  ah we ' l l  see i f  we can ' t  

get a contact  approach ou t  of it bu t ,  i f  no t  
we ' l l  t ake  an ILS 

20:42:04 
KCC Air Kentucky e ighteen t h i r t y  s i x  roger  you,can 

adv i se  and 1'11 have lower ah,  oh about C e n t r a l i a  
20:42:15 
I wr- 1 May I have tho ILS fo r  Carbondale 

1"- 2 Roger that 

p lease?  
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INV- 1 Sure 

INT- 2 To gut a bearing on it 

I NT- 1 It's not going to use that much power 

INT-2 Here we go 

20:47:46 
INT- 1 Is that lightning off to your right 

side? 

20:47:49 
INT-2 . Say again 

20:47:50 
INT- 1 Most o f  that lightning is off your 

right side is it not? 

20:47:51 
INT-2 Yeah 

INT-2 It's on number two 

INT- 1 A l l  right 

.. ." 

Ei 
t3 

20:47:38 
RDO ((Sound of Cabbie LOM identification)) 

OD 
I 

? 

RDO ((Sound of Cabbie LOM identification 
goes. off)) 

20:49:23. 
KCC ' ' Air Illinois seven ten contact Kansas 

city' Center on frequency one two five 
point three 



INTRA-COCKPIT 

TIME 6 
SOURC R CONTENT 

AIR-GROUND CWNICATIONS - 

20:49:30 
KCC Good night 

20:50:37 
1Nr-2 I donP t know i f  we got enough ju ice  

t o  get out of t h i s  

INT- 1 (How come) 

20: 50: 57 
INT- 1 Squawk your ah radio failure 

20:51:06 
nu-1  Know your radio f a i lu re  code 

20:51:27 
INr-1 Frank'' remember your radio 

failure --- 
INT- 2 Yeah I got i t  

INT-1 Squawk 

20:51:00 I 

KCC I l l i n b i s  seven, ten I 've l o s t  radar ;J 
W 

contact 

20: 51 : 12 
KCC ~ J V L , I  ten Cansas Ci':y 

20:51:17 
KCC ---  four Kansas C;.Cy 

20: 51 : 20 
KCC I l l i n o i s  eight oh t'kr what's your 

estimate for Carbo:dale 
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'TIME E 
SOUItCIi 
20:52:39 
- 
wr-1 Just have it in your hand if you will 

INT- 2 Oh 

20:53:18 
INT-2 Ah --  we're losing everything - - -  down to about thirteen volts 
20:53:22 
INr-1 Okay 

20:53:24 
INT-1. Watch my altitude Frank 

20: 53: 25 
INT-2 Okay 

20:53:28 
INT-2 Twenty four hundred 

20:54:00 
CAM- 1 Do you have any instruments 

20:54:03 
INT-2 ' Say again 

20: 54: 16 
CAM- 1 Do you have any instruments, do 

you have a horizon? 

20:52:41 
KCC Illinois sight oh four no I got 

your company seven ten inbound 
from the north at ah three thou- 
sand also we've lost him on radar 
he does have electrical problems 
I don't know what extent but ah 
I can't talk to him now so ah 
Illinois eight zero four ah main- 
tain four thousand and a I am 
going to have some holding 
instructions for you shortly proceed 
to Cabbie 

(('The tape recorder electronics ceases to operate for an undeterminable amount 'of time. . .  

Further timing is not possible)) . .  

. .  
. ,  

j a :  
U 

U 
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