File No 5669-41

Docket No SA-54
Adopted Marcn 12, 194\2

Releasea March 13, 1942

REPORT OF THE CIVIL AERONAUTICS BOARD
0f the investigation of an accident
involvaing cavil aircraft of the Unitea
States NC 20665 which occurred near

St Thomas, Ontario, Canada, on
October 30, 1941



CONDUCT OF INVESTIGATION

An accident 1involving aircraft NC 25663, while operating in scheduled air carrie-
service as Flight 1 of Awerican Airl.nes, Inc (hereinafier reterred to as "American'),
ococurred in the v.cinity of St thom§s, Ontario, Canada, or QOcioker 30 1941, at approxi-

mately 10 10 pn ({(EST} 1/ resulting in destructicn of the airplane and fatal injuries t¢
the crew of 3 and the 17 passengers on board

The Washington office of the Civil aeromautics Boald (herearafter referred to as the
"Board") was officially notified of the acc dent abeout 12 30 a m Immediately after receiv-
ing this notification the Board inatiatec an investigation of the asccident in zecordance
with the provisions of Seciion 702 {a) (2) of the Civil Acronadtics Act of 1938, as amended
As the accidenti, altheough 1t 1nvelved aircraft of United States registry, occurred inm une
Dominion of Canada while the aircrafi was being operated between the intermediate points of
Buffalo, New York, and Detroit, Michigan, the Civil Aeronautiics Board sought and was granteo
permission by the Canadiar Covernment io part.cipate in ilhe investigation at the scene c¢f
the accadent Persorrel of ihe Board 'rere =ert immediately to the scene of the acocident,
the first of the investigators arriving there about 5 25 a

Througaout all phases of the investigat.or, the Canacian authorities extended svery
courtesv The clesest cooperatior ¢xisted bet.esen tnc investigaling hodies of the Canagran
and American Governmentis, wiih the result that all evidence, exhibits, etc , were {reely and
mutually interchanged

Provinc:al police of the Province of Ontario ard mempers of ihe Royal Canadian Air Force
arrived at the scene within 20 minutes of the time of lhe acciden. and immediately estab
lished a guard around the wreckage They mwa.ntainea corstart guard until the arrival of
inspectors of the Civil Aviation Brench, Department of Transporti, Dominion of Canada, 2/ and
the Board's investigators  Thereafter, members of the Royal Camadian A1r Force remained on
duty until the wreckage heo ween carefully examined by the ropresentatives of ibe Canad-ap
Government and of ithe Board and the condition of all parts of the airplane had been ascer—
tained

The engines and propellers were removed from ice sceve of the accident to the Tech~
nical Trainarg Schoel, Royal Camadisn Air Force, St Thomas, Ortario, Canada, in order thatb
they might be inspected more thoroughly Dur.rg tne tramsporiation of this equipment, =t
was under constant puard of an inspector of the Civil 4vsaililon Branch Certain other parts
of the aircraft and 1ts equipmert were sent back to the United Siates for analyses and tes.s
Some of these parts were transported persomnally by an investiga.or of the Board and cne re-
mainder was shipped under seal The examiration of the wreckage and disassembly of the en—
gires and propellers were under ihe direct supervision of an inspector of the Civil Aviation
Branch and an investigatcr of the Board All tests subsequently conducted 1n the United
States also were personally supervised by «n invesiigator of the Board

After the inspection of all paits of the aircraft (excepting those obtzined for tests)
was completed by the Board and tne Canadian officials, the aircraft was released to American
on Neovember 5, 1941

1/ Usless otherwise indicaled all times hereirafier referred to will be Eastern Standard

Time
2. Hereinafter referred ito as the Civil Aviation Branch
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In cormpection with the invest:gation of the accident, a hearing was conducted 2n St
Thomas, Ontario, Canada, on November 2, 3 and 4, 1941, by the Caivil Aviation Branch, before
Wing Commarnder D G Joy, Dastract Inspector, Cival Aviation [Ddward Warner, Vice Chairman
Jerome Lzderer, Director of the Safety Bureau, Robert W Chrisp, Chief, Accident Legal
Section, and Allen P Bourdon, Senicr Air Safety Investigaior, were present as represen~
tatives of the Board Depositiors were taken in Cheextowaga, near the City of Buffalo,
New York, on November 6, 1841, and xr New York, New York, on November 24, 1941, before
Robert W Chrisp, acting as examiner for the Board A public hearing was held in New York,’
New Yorl, cn November 18 and 19, 1941, at which Robert W Chrisp acted as presiding examirer,
and the following persomrel of the Safety Bureau of the Board participated Jerome Lederer,
Director, Frank E Caldwell, Chief, Investigation Division, Allen P Bourdon, Senior Air
Safety Irvestigater and Ervin N Towrsend, Air Safety Investiigator As a part of the in-
vestigation was conducted in the Dominion of Canada and part in the Unzted States, the Board
invited representatives of the Canadian Goverrment to atterd the Board's proceedings Wing
Commarder D G Joy was present a%t the hearing representarg the Canadian Goverrment

£11 of the eviderce available to the Board at the iime was presented at the bearang
Twenty-four exhabits were introduced and eighteer witresses testified, including personnel
of fmerican, $he United States Weather Bureau, the Civil Aeronautics Acministration, ihe
Civil Aeronautics Board, and other experts in the various technical subjects inveolved in the
rnvestigation

While tte examiner and the representatives of the Safety Bureau were the only ones de-
signated to as% guestions darectly of the witresses, the presiding examiner, acting under
instruction of the Board, arnounced at the openirg of the hearing that any person who had
any evidence, gquestions, or suggestions to present for consideraticn in the proceeding might
submit them in writing 10 the examiner No such gquestiions were submitied durirg the aearing

Upon the basis of all the avidence accumulated in both investigations and hearings
the Board now makes i1ls report in accordance with the provisions ¢f the Cival Aeronautics
Act of 1938, as amended

1

SUMMARY AND ANALYSIS OF EVIDENCE

Air Carrier

American, a Delaware corporation, was operat.ng at the time of the accident as an air
carrier tnder certificates o¢f public convenicnce and necessity and air carrier operating
certificates issued pursuant to the Civil Aeronautics Act of 1838, as amended These cer-
tificates authorized it t¢ engage in air transportation with respect to persens, preperty,
and mz:l betwecn various peants, including the co—ierminals New York, New York, and Newark,
New Jersey, anrd the terminal Chicago, Illinois, via intermediate poinits including Syracuse,
Rochester and Buffalo, New York, Windsor, Onmitarie, Canada, Deiroit and Battle Creek, Michi-
gan and South Bend, Indiana, a roule known as AM 7
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Flight Personnel

On the flight in question the flight crew consisted of Captain David I Cooper, First
Officer Richard L Owens and Siewardess Mary E Blackley

The record shows that Captain Cooper aged 34, at the time o6f the accident, neld azr—
line transport pilot certificate 12278 with 4M Land rating, and had a total of 5929 5O hours
flying time He had been employed by Amer:ican and i1is predecessor company since July, 1931
His total flying time waith American was 5369 50 hours, of which 2914 15 hours had been as
first officer and 2455 25 hours as captain  He had accumulated approximately 3702 hours
in Douglas DC-2 and DC-3 equapment.

Captain Cooper had logged, during his employment with American, approximately 387 hours
of instrument time and 244 23 hours of hood time During the monih of Octiober, 1941, he had
flown 76 30 hours and his rest period prior ito leaving New York on Flaght 1 of October 30,
was approxamately 23 hours His last line check was given on July 14, 1941, and the check
pi1lot reported that the results of this test were "excellent" Mr Roy L Mitchell, Assis—
tant Operations Manager of American, testified that he had on several occasions flown with
Captain Cooper and that he considered his ability as a captain above the average The re-
cord shows that Captain Cooper had been flying over AM 7, ihe route involved in the acci-
dent, since May 30, 1940.

Captain Cooper's last physical examination regquaiTed by the Civil Air Regulations 3/
was taken on June 6, 1941, and showed him to be in a satisfactory physical condation In
addition, and in accordance with the established precedure of American, he had been sub-
jected to a thorough physical examination by & c¢ompany physician on March 31, 1941 Al-
though Captain Cooper had been off duty for six days during ihe week of Qctober 20, suffering
from wryneck, Ameracan's Assistant Flaght Surgeon at New York City on October 27 examined
the captain and certified that he was fit to resume his usual duties

First 0fficer Owens, 30 years of age, was the holder of commercial pilot certificate
No 44041 with single engine 0-675 h p land and instrument ratings He first soloed at
4lice, Texas, on March 27, 1939, and subseguert to that date had been employed as a piloi
with various aeronautical companies Although he had logged 1065 hours of flying at the
time of his employment by Ameraican on August 19, 1941, he was required to take a pilot
training course at the company's school in New York  This course consisted of instruction
in DC-3 airplane equipment, rad:o equipment, meteorolegy, general operations procedures,
navigation, and radio code, together with a course in flight training and flight procedures
As a pari of the course he had had 25 hours 50 minutes of instrument time in a Link Trainer
and approximately 22 hours of flying time as a third member of the pilot crew on DC-3 air-
planes operating under the New York-Chicago Division

In addition, First Officer Owens had instruction xn the operation of all of the con-
trols of the engines, propellers, automatic p:rlot, radio and fuel systems and other con—
trols of DC-3 aircraft Night flying, except that obtained as a third member of the palot
crew, was not ancluded in the course

At the conclusion of the course he was given a two-hour flight test in a DC-3 This
test consisted of such maneuvers as stalls, straight and level flying with the landing gear

3/ The holder of an airline transport p:ilot certificate 1is required by Seclion 21 252 to
take a prescribed physical examination every € months
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a~d flaps extended, itazke-offs and landings, and various oiher maneuvers required of airline
pilois Assistant Chief Pilot Boyd for American at LaGuardia Field, on QOctoker 29, 1941,
certified that Owens was gualified to perform the dutizes of a first officer Mr Owens was
designated a first officer on that date

First Officer Owens had iaken the physical examination required by Civil Alr Regulations
on Seprember 19, 1241, and a company examination on July 26 194), both of which 1ndicated
that he was in a satisfactory physical condition Prior to departure from New York on Flight
1, Owens had had a rest period of approximately 29 hours

Thus, 1t appears from the evidence that both Capiain Cooper and First Officer Owens
were pbysically qualified, held tne proper certificates, and by reason of itheir training
and experience, were gualified for the flight and equipment involved

Miss Mary E Blackley agea 27, had been employed by Amer:car since February 10, 19541
She gradaated from the nursing course at St Elizabeth's Hospital, Washingten, D C , in
1238, and after satisfactorily completing the company siewardess (training course on April
10, 1041, was placed on duty as an air stewardess,

Airplane and Equipment - -

The airplane involved in the accident, aircrafi NC 25663 was a Douglas DC-3, Serial
No 2207 It was manufactured by the Douglas Aircraft Company, Inc , of Santa Monica, Cal-
1fornia It was completed on March 16, 1940, and was delivered ito American by the manu-
facturers on Marcn 21 1940 The airplane had acsunulated a totel of approximately 3868
hours of flying time At the time of the accident 1t was equipped with iwo Wraight Cyclong
G-102 cngines, rated ai 1100 horse power each The left engire, Serxal No 22863, had ac-
cumulated & total of about 11,027 hours This engine was originally a G-2 eungine and was
converted 1o a G-1l02 on March 1% 1940 so ihat the horse power could be increased from
1000 to 1100 In order to make the conversion, Wrighi Aercrautical Corporation, the manu-
faclurer, supplied the necessary parts, including all link rods and master rods, crankcase
and oyliinders This engine had accumulated a total of about 3811 hours since 2t was con-
verted ic a G-102 model The right engine, Serial No 34464, was originally and remained a
G~102 model, and had a total of abeout 2633 hours

The engines were equipped with Hamiltion Standard constant speed oaydromatic, full-
feathering propellers The left propeller hub and “lades each had accumulated a total of
about 3876 hours The raight propeller hub and iwe blades each had o tetal of about 7354
hours The third blade had a total of about 4808 hours

Complete de-1cing squipment was insiallca on the airplane as well as a full complement
of the necessary instrumentis and radio equipment requared by the Civil Aeronautics Adminzs-
traticn In addition, the airplane was equipped with a Sperry aircraft gyropilot, model A-2

4% the time of the sccident aircraft NC 25863, equipped as above described, held a
curiertly effectiive arrworthiness certificate which authorized the transportation of 21
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passengers and a crew of 4 and the operation of the airplane at a standard weight of 24,546
pounds and a provisional weight of 25,346 pounds 4/

It appears from the record that the airplane and :ts equipment had received the over—
hauls, i1nspections and checks which are provided for in company practice and approved by
the Civil Aeronautics Administrataon American 1n 1ts mainterance letter of competency is
required to overhaul 1is aircraft at or before the compleiion of each 5000 hours of flight
time  Since aircraft NC 25663 had logged only 3,868 hours of flight time and was relatively
new, 1t had not reached the requaired time for overhaul An engine and propeller overhaul
1s required at or before the completion of sach 725 hours  However, 1t has been American's
policy to use 700 hours as a normal overhaul period, and 725 hours as the maximum, for the
entire power plant assermbly Eacp engine had accumulated 689 gpours and 51 mainutes since
1is last overhaul

From the records of all the inspections and checks which were made of aircraft NC 25663
since the last major inspection on October 4, 1941, 11 appears that all reported deficien—

cies were promptly remedied

American also requires :ts flight personnel to file at the end of each trip a pilot's
ma.ntenance report 1n which they make any commenis they may have as to the operailicn of the
air¢rafi, engines, instruments, and radio An 1nspection of the mainienance reports for
the last 68 trips made by NC 25663 (covering period since last major inspection) showed
that they contained only & few miner critzicisms These concerned the operation of the en~
gines and contrels and 1t appears from these records that the necessary adjusimenis were
prouptly made No criticisms were recorded con the pilot's mainienance report of the per-
formance of the aircraft, engines, instruments or radio on the flight which was made by
NC 25663 from Boston to Washington and return to New York on October 30, 1941, which ter-
minated at 5 15 p m , approximately 44 minntes pricr to the departure of the airplane for
Chicago.

In addition, the airplane had been given a line inspectiom Just prior to leaving Boston
on the morning of October 30 and 1t had been given the regular service inspections at sach
intermediate point The record of these inspeciions indicates that the airplane and 1its
equipment were in proper condition at the conglusion thereof,

Thus, from all the evidence availakle to us, we find that the airplane and 1ils equip-
nent had been properly maintained and were 1n an airworthy condition at the itime of take-

off from New York for Chicago on October 30, 1941

History of the Flight

American's Flaight 1 of Qctober 30, 1941, originatang at LaGuardia Field, New York,
New York, as a scbheduled air carrier operation from New York to Chicago, Illinois, waith

4/ The "standard weight" of an airplane is the maximum zllowable weight for landing, while
the "provisional weight" of an =2irplare 1s the maximum allowable weight for iake—off
When an airplane takes off with a weight 1n excess of the designated standard weight,
the weight of the airplane must be reduced by gasoline consumption, prior to arrival at
1t5 next scheduled stop, to the extent necessary to bkring 1t within the standard wexrght
for landing If sufficient gasoline has not been consumed between time of take—off ana
any emergency landing, gasoline can be dumped oy the use of tested and approved dump
valves xn order to reduce the total weight to the approved weight for landing
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intermediate stops at Newark, New Jersey, Buffalo, New York, Deiroxt M_chigan, &nd Soutlr
Bend, Indiana, was scheouled to depart at 5 5Cp n

Przor %o departure from New Yerk, Captain Cooper, witr the assistarce of tihe cempany
meieorolog.st ard the assistant flight superirtendent, prepared & flight plan for the route
from New York, New York, io Detiroit, Michigan This flaght pla~ was hased on the traip fore-
cast and terminal forecasis prepared by the company metecrologist using weather data issued
by the United States Weather Bureau for various points along the route 5/ The fact that
the captazir's flight plan dad mot anclude Soutt Bend and Chicago was due to the uncertainty
of weather conditions forecast for the ares west of Detreit at the iime that the flight woula
arrive 1n that vicinity

The weather forecast indicated overcast conditicons on ibe rouie from New York +to
Chicago wrtb ceilings 800 to 1200 feet in the Buffalo area lowering to 600 to 1000 feet near
Detreit and to 400 to 600 feet near South Bend a~d Chicago Visibilities were expected to
lower to ons to two miles near Buffalo and to be reduced by intermzitent light rain and
drzzzle to 3/4 to 1-1/2 miles near Deiroiit, Scuth Berd, and Chicago The cloud conditicns
between Buffalo ard Chicago were expected to ¢orsisi of mary variable and indefinite layers
with ceilings ranging from 400 to 1000 feet, anmd with irtermattent light rain to occasional
light drizzle from the lower clouds Temperatures were forecast 10 be above 30 degrees
below 10,000 feet, and above 40 deprees below 6000 feet ketween Buffale and Detroit The
flight was cleared orly to Detroit since a lowering of ceilings to belew the minimums in the
Chicago ard South Berd area was expected The Weathgr Bureau forecasts B/ also indicated
ceilirgs 400 to 800 feel rear Detroit with v.sibility of ore mile or less by 8 00 p m  and
ceirlirgs 1000 to 200C and visibality of ore mile or less in the vicirity of Buffalec  Fore-
cast for Lordor, Ontario, approximately 17 miles north of St Thomas, Ontarie, 7/ xndicated
intermattent light raar with visibility one~half to ore mile improving io ors to three miles
after 8 00 p m wiih overcasi to broker ¢louds at 1000 to R00Q feel after 8§ 00 pnm

Captain Cooper's flight plan called for ~ cruisirg cliitude of 1500 feet for the New
York-Newark portion of the route, €000 feet Newark-Buffale, and 4000 feet Buffalc-Detroit
His flying time wes est.mated as pine mainrutes from New York to Wewark, 1 hour 54 minutes
from Wewarl %o Buffalo, and 1 hour 38 minutes from Buffale to Deiroit Arrway Traffic
Control 8/ =t New York approved the fl:ght plar and c¢learance, authorizaing insirument flaght
to Buffalo, with Rochester, New York, as tle alternate airport

Flight 1 departed from the loading ramp at LaGuardia Field at 5 59 p w after a delay
of © minuies waiting for Amgrican’s connecting Flight 18-97 Flaght 1 was off the ground at
LaGuardia .1 6 03 p m ard proceeded normally to Newark, arrivaing there at 6 16 p m  The
flight departed from Newark at 6 41 p m aftier a delay of @ minutes ar awauting American's
passerger automcbile Trom New York C.iy Thre flaght proceeded normally toward Buffalo
making the regular position reports as required by the Caival Air Regulations and company

5/ See Appendix A for American's forecasts

6/ See Apperdix B for United States Weather Bureau forecasts

7/ St Thonas, Ontario, 18 on the airway belwesn Buffalo, New York, and Detroit, Michigan,
and 15 approximately 125 miles west of Buffalo

8/ The Airway Traffic Control staff, a part of the Civil Aeronautics Admiristiration, regu-
lates the flow of traffic cver a civii airway during instrument weather conditions 1n
crcer to eliminate the possibility of collision tkeitween aircoraft Before fTlyaing on a
c1vil airway ander insirument weather conditions, clearance must be secured from Airway
Traflfic Control for the flight, inc¢luding the altitude at which 1t 1s o be fiown
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procedure At 8 23 pm 1Zhe flight requested and was given ihe latest Buffalo weather whach
indicated a cealing of 3700 feet, overcast, visibility 2 miles, light fog, light smoke,
temperature 47, dew point 44, wind ENE 3 mp h A normal descent was made and after confact
with the Buffalo centrol tower 2/ a landing was effected on the airport at 8 47 p m Inme—
diately after the arrival of Flight 1 at the loading ramp, the ysual service 1nspection of
the air¢raft was made.

At this peini, in accordance with American's procedure, 10/ 11 was necessary for the
flight to obtain a new clearance from the flight superintendent in Chicago before contin-
uing to Detroit Amé¢ragan's office at Buffalo had been previcously advised by the flight
superintendent that 1t would be necessary to delay the flight at Buffalo in order that the
8 30 p m weather sequence reporis could be checked While awaiting receipt of the clear-
ance, Caplain Cooper alse cnecked the 8 30 p m weather reports apparently to determine the
condrtion of the weather west of Detroit The report showed that the weather condiiions
over the Buffalo-Detroit portion of the route were satisfactory 11/ At 8 50 p m the Buf-
falo office was advised by the flight superintendent at Chicago that Trap 1 was clearsd to
Detroit with Toledo, Ohio, as the alternate airpori The airplane had been serviced with
117 gallons of gasoline and 1B guarts of o1l making a total on board of 507 gallons of gas—
oline and 160 quarts of o1l This was ample fuel for the flight from Buffalo to Deiroit at
normal cruising speed and thereafier o Tolede, 1ts alternate airpori, with enough reserve
fuel remaining to enable 1t 1o cruise for about 3-1/4 hours

Flight 1 deparied from Buffalo at 9 07 p m , the additional delay having been caused by
the captain's checking the weataer The teotal weight of the airplane on departure from
Buffalo, including mail, express, company material, fuel, 17 passengers and a crew of 3,
was 24,541 pounds, which 1s five pounds w:iiaxn the approved standard weight and 805 pounds
below the maximum weight allowed for itake—off 12/ The records show that the airplane was
loaded seo that the center of gravity was within ihe limitations prescribed by ithe Civil
Aeronautics Administration 13/

Iomediataly after the take~off, Flight 1 made a radio check with American's Buifaloe
station to make sure that the aircrafti's transmitter and receiver, used for communication
with American's ground stations, were operating normally on 3432 5 kilocycles to which they
had keen changed at Buffalo This radio check was satisfaciory and at 9 18 p m , American's
Detroit station transmitted to the flight and received an acknowledgemeni of the Arrway
Control clearance approving the flight 10 Detroit No traffi¢ was reported on the airway

9/ Airport control towers are erected and maintained ai wvarious municipal airports for
the purpose of regulating the flow of air traffic in ihe vicinity of the airport, in
order to eliminate the possibility of collision beiween aircraft These towers are
normally equipped with radio receivers tuned to alr carrier company freguencies, as
well as 1iheose freguencies used by military and privately-owned aircraft They are
also usually equipped with a transmitter which operates on 278 kilocycles

10/ American has two dispatching points on Route AM 7, one i1s located in New York and the
other in Chicago The New York flight superintendent maintains supervision over the
flight from New York to Buffalo but nct includaing Buffalo The Chaicago flighi super-
intendent maintailns supervision over flights from Buffsale west on Route AM 7

11/ See Appendax £ for the 8 30 p m United Siates Weather Bureau sequence reporis for
the Buffaleo=Chicago area

12/ See footnoie 4 on page 2

13/ The center of gravity limitations prescribed by the Administrater for this airplane
were Forward 11%, Rearward 28%
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At 9 42 p m , Flight 1 reported that it passed over Jarvis, Ontar:o {(approximately €7 miles
west of Buffale), at 9 39 p m at 4000 feet and estimated arrival at the Floremce, Ontar:o,
intersection (west leg of Strathborn, Ontario, range and the northeast leg of the Windsor,
Ontaric, range) 14/ at 10 20 pm at 4000 feei This was one minute behind the estimate
given the Buffalo station on the clearance At the time of this contact, Flight 1 requested
advice as to the dasposaition of the flighti ai Deircat At 9 44 pm , American's Detroit
station informed the flaight ihat 1t was st:ll subject to instiructions pending the receipi of
information from the flight superintendent for the Deiroit-Chicage portaon of the flaight
This was the last radio contact that was acknowledged by Flight 1

Neither the flight superintendent at Chicago nor American's Detroit station became con=-
cerned over Flight 1 until 1t failed to report over the Florence intersection al 10 20 p n
The Dexrort radip operator broadcast to the flight at 10 38 p.m the Detroit Airway Traffic
Control clearance for Flight I clearing 1t to ithe Detroit control tower to make a siandard
approach  Following this broadcast numerous attempts were made by both American and Cival
Aeronautics radio stations at Detroat, Buffalo and Chicago to contact the flight but none of
these attempis was successful.

At 11 10 p m a pilot offacer of the Royal Canadian Air Force near St Thomas, Ontario,
callec Detroit by telephone and advised American's station manager that Douglas NC 25863
had c¢rashed near St Thomas, Ontario, about 10 10 p n {See map opposiie page 8)

Final stages of the flight are described in detail by the testimony of witnesses on the
ground A& number of these witnesses resading near the scene of the accident saw the air-
plane descend and strike the ground

Mr Fred Bogart, who lives agpproximately one mile easi of the scene of fthe accident,
first saw the airplane when 1t passed over headed west He said that he had been listening
to a radio program which ended at 10 Q0 p m and that he was going to the barn when he look-
ed up and saw the red and green lights of an airplane as 1t was progceeding west  The air-
plane appeared ,to him to be quite high and the engines sounded normal Nr Bogart stated
that he was familiar with the transporis which operate bagk and forth between Buffalo and
Detroit and considered ithis airplane to be one of them  According t¢ his statement, a few
minutes later wnile returning to the house, his atiention was attracted by a loud noise
Upon looking up, he observed the airplane descendang in raght turns and while 1t was cir-
cling, i1t appeared to be “raising up and going down” Mr Bogari estimated that the air-
plane made ihree or four circles before siriking the ground He, wath five other persons
who were in the house, got n his car and drove immediately to the scene of the accident
He said that alihough a drizzling rain was occurring at the time, he could see lights at
least two miles away.

The Reverend Glen Taylor, who lives in the town of Lawrence Station, Ontarioc (approxi-
mately 1/2 mile west of the scene of the accident), saw the accident from in front of his house
His atiention was first attracted by the noise of the airplane and 1t appeared io be directly
overhead He ran out to t{he road in front ¢f his house where he could get a clearer vision
and saw the airplane ciroling He said the right wing of the airplane was down at an angle
of aboul 45 degrees and that on the south side of the circle the airplane came guite low
and tnen as 1t continued around to the north 1t gained altitude (demonstratang a roller
coaster movement) During the last circle the airplane passed alwmost directly over Hr
Taylor at which time he said he could see the lights in the cabin This circle was almost

14/ See map on opposiie page
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completed and the airplane was approaching darecily toward the witness when 1t appearsd to
galn some altitude and then dived directly to the ground Mr Taylor’'s testimony was cor—
roborated by several witnesses who alsc lived at Lawrence Siation

Another witness Mr Henry Oldham, a farmer who lives approXimaiely 3/4 mile southeast
of where the accident occurred, alsc stated that his attention was attracted by the noise
of the airplane He stated that he was standing on his farm and that he saw the airplane
approaching from a northerly direction and that 1t appeared to be in a right furn and was
banked very steeply He testified that he observed only 2-1/2 circles, all to the right,
and that the airplane seemed to be going up and down while i1n a steerly banked attitude
According to Mr Oldham's testimony, the airplane continued in this atiitude untii 11 divea
to the ground.

Miss Doris Imlay, a school teacher, saw the airplane during the final stages of its
descent from her position on the front porch of her home, which 1s located appreXimately
1/2 mile east ¢f the scene of the accident  She said that when she heard the noise she rush-
ed outside and saw the airplane very low, traveling west It then made a circle to the left
and just hefore the impact the airplane was going away from her toward the wesi and was in
a diving attitude Although flames from the wreckage were easily discernible, Miss Imlay
was prevented from seeing the actiual crash due to a slight rise of the ierrain between her
house and the scene of the agcadent

Mre Viola Howe, on whose farm the azrplane crashed, testified that she had been lis-
tening to a2 news broadcasti and had turned off the radic at exactly 10 o'clock  Approximate—
ly five minutes later she heard a plane go over She said, "I didn't pay any particular
attention to that plane and then I would say there was no passing of time uniil I heard

a greater volume of noise Then I thought 1t was several planes coming and I thought

there was going to be something to see so I ran to my (west) kitchen window I had
my face right againsi the pane of that window I could see the plane very distinctly
It did net appear to be g0 very large at that time What drew ny aitention, I immediate-

ly saw three lighis, a red light on the top and two green ones The nose was a little more
down and ai that moment he was Just zooming making a terrific noise, just right down "
She stated that the airplane was going very fast "like they do when they dog fight", that
1t came down and arcund and that on about the second turn she ran to the back door, which
1s on the east side of the katchen  Justi as she opened the door she gaid thai the cement
step and the ground was yellow, "like almost the coler of a pumpkin but hardly so deep,
but a very yellow glow of light" She continued 1o the corner of the house and while look-
ing 1n a southeast direction, she observed the airplane coming righi down to the earth
The airplane crashed in & wheat stubble field approximately 1150 feet southeagti of her home

Mr Ward Willson, a farmer, who was drying beans on the Livingston's farm (approximate-
ly 1-1/2 miles northwest of the scene of the accident), also observed the aircraft when 1t
first started 1is descent from an aliitude which he estimated as 4000 or 5000 feet He said,
"I went into the kiln 10 check the heat and came out and heard the plang coming and looked
at 1t It was coming directly towards me from ihe east Just how many seconds I was look-—
ing at 1t, I can't tell I watched 1{ come and there was abSolutely nothing the matter with
the plane, just another airiine plane going over I could see the running lights I was
going to read 2 magazine and got in my car and Just as I got in I heard the air-
plane motors more or less the same as bombers doing a slight dive, surging, and I got out
of my car and started 1o look at the plane again and when I saw 11 1t was on a ver—
tical angle with the lefi wing down turning back south and 1t swung around from south, east,
north and so on and all the time it was turning it was 1n this bank " He said that the
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airplane made three or more circles before 1t struck the ground and that during the descent
the motors were surging and the plane was up and down (demonstrating a sieep banked left
hard tuln with coaster movements up and down) Trees and a slighi rise in terrain preventec
Mr Willson from seeing the accident

According 10 most witnesses the airplane’s landing lighis were not turnea on at any
tire, no flares were dropped, and sach circle appeared 1o be smaller as the sirplane descend-
ed to the ground Most of the witnesses believed that ihere was no fire on the aircraft
while i1n flight

Weather Observations

Tone Water Works Superintendent ¢f St Tnomas who 1s employed to take weather observa-
tions by the Meteorclogical Service of Canada, stated that an average temperature of 45
degrees was recorded at St Thomss during wne 24-hour period of October 30 and that the sky
was overcast Although he made no visibility recordings for that period he test:fiea that
while draving from London, Ontaric, to St Thomas about 9 00 pm on the evening of the ac—
cident, the visibility was poor There was no fog on the ground but there was a misty con-
dition prevailing and he said that he ocould not see more than a mile distant However,
two Royal Canadian Air Force pilots who arrived at the scene ¢f the accident within 20 min-
utes of 1ts ocourrence, stated that the vic.ibility was good and that ithey could observe the
fire of the wreckage ana lights at least f..e miles away Their test:;mony was substantiatea
by that of the lay wiinesses who observed the airsraft in flight All of them stated that
the sky weas overcast, the night was very dark but ihat no ground fog or haze obscured their
vision.

Two other American flights traversed the same route within three hours preceding the
time that Flaght 1 crashed Flight 4, eastbound from Chicagoe to New York, arrived in Deiroxt
about 7 00 pm Shortly thereafter, the fl.ght departed for Buffalo, the next schedulea
stop  Captain Brook 1in charge, testified that ihe flight was normal from Detroit- to Buf-
falo and that the weather c¢onditions were good Ceiiings ranged from 4000 feet at Detroit
1o TC00 feet ( his cruisaing altitude) over the airway Qutside temperatures recorded in
flight 'ndicated 42 degrees at 7000 feet over Florence, 46 degrees over Jarvis increasing
to 50 degrees on the ground at Buffalo He stated that during the flight from Detroit to
Buffalo no 1ce was encountered at any altitude

Flight 41, a non-stop flight from Ne. York to Detroit, departed from LaGuardia Field
at approximately 5 30 p m  The flight checked by radio over Buffalo at 7 43 p v and after
receiving the latest weather report 15/ from &merican's Buffalo ground station, continuod
toward Deiroat Captain Williams of thas flight testifiea that most of the flight across
Canada was made at an altitude of 6000 feet and that the temperatiures were running between
40 and 45 degrees during that portion of the route The flight arrived in Detroit at 9 15
pm and the irip was considered a normal operation Captain Williams stated that no 1ce
was encountered during the flight

No turpulence was encountered by either flight beiween Buffalo and Detroit, and botr
flights were flying contact while an ihe vicinaty of the point where the accident occurrea

15/ See appendix B
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Examination of the Wreckage

During the investigation of the accident the quesiion necessarily arises as 4o whether
any gbnormal funciioning by the airplane or 1ts equipment had contrabuted to ihe accident,
or 1f a c¢ollision coourred while an flight with some exiernal object A thorough inspeciion
was made of the wreckage of aircraft NC 20663 and a substantial amount of itestimony was re-—
ceived at ithe hearing as the result of this examination

The posiiion and zppearance of the wreckage andicated that the aircrafi had struck the
ground at an angle of appreximately TO degrees with the horizontal Fuirst contact was made
by the nose of the fuselage and lesding edges of the wings with the left wang slightly ahead
of the raght The airplane was subsequently damaged by fare The engines had penetrated
the earth at the poini of impact, remaining in the same positions with relation to each other
that they occupied on the wing The fuselage had telescoped forward and %0 the left as had
the center section and wirgs The empennage, nearly initact, had shified forward approx-
wmately 30 feet, relative o the enpgires, and slightly to the left, and was resting on ihe
left stabilizer tip The left wing tip was broken just ocutboard of the wing tip attachment
T1ib The appearance of the collapsed stiruciure of the broken portion definitely indicated
that the breakage was caused py the inertia forces and whipping action at impact The in-
ternal structure in boih wings had ceollapsed until the rear and front spars of the wing pan-
ols were nearly together The positzen of the center section and wings aindicated that a
slight shift to the left had occurred The leading edges of the wings remained in line with
each other The general center line of the aft section of the fuselage was offset from ats
norgkal line of symmeiry with the wings and formed an acute angle wilh the left wing Both
engines were buried in the earth until only the rear partis of their starters were visible at
the ground level A number of c¢lay clods were found daisiributed over a fanshaped pattern to
the rear of the engines and eftending about 115 feet behind the empennage The aircraft _
wreckage was well confined o ihe immediate area surrounding the sirgle point of impact
There was no indicaticn of ice on the wings or other surfaces of the airplane

It appears that all major parts of the airplane were acccunied for except for a cen-
tral portion of the fuselage, side and top structure, along with their supporting members
which were partially destroyed by fire, however, the appearance and relative positions of
various parts of the structure, along with adjacent aitachments remaining, definitely in-
dicated that ihe missing portions were present prior to the impact and fire Furthermore,
no parts were found along the flight path, thus leading to the conclusion that no partis of
ihe airplane failed and broke ofif in flight

The engine conirols, gauges, flight instrumenis and related equipmenti in the cockpii
section were so damaged by impact and fire that their original condition and position could
not be determined, however, they were all feund whole or in part and were identifaied There
was no evidence to andacate that a conirol failure had occurred, for while the control sur-
faces were damaged, 11 was c¢learly indicated that {he damage resulted from the i1mpact and
fire, and while gome of both the main and auxiliary conirel cables were broken, the charac—
teristics of the breaks definitely indicated that they were broken under an impact tension
load

The right down elévater cable was found off the pulley and jammed beiween the pulley
hub and the right fork of the mounting bracketi, located just ferward of the tail wheel
spindle mounting bulkhead, which apparently had bgen torn from i1ts mounting gussei by xmpact
Furthermore, a poriicn of the outboard flange of the micarta pulley had broken off with
that portion of the cable forward of ithe pulley bracket under tension and that portion to
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the rear in a slackeneéa c¢ondition

The cable, pulley and mounting bracket were removed :intact 2s an assembly ana rein-
stalled in their normal location in another DC=3 aircraft for tests to determine the fol-
lowing information.

{1} The forces required at the contrel column to overcome jamming of ithe right ele=
vator down cable and pulley,

(2) The forces and action necessary to break the pulley flange and force the cable
off and into ithe space between the pulley and bracket,

(3} The force necessary at ihe control column to agtuate the cable through the normal
travel range after 2t was lodged between the pulley hub and the mounting bracket
fork

The results of these tests indicated that jamming of the cable and pulley brackei as-
sembly located at the station tested (Fuselage station 623-625), such as occurred in NC
25663, can be overcome by the application of normal force on the control column  Further-
more, it appeared from the tests that this abnormal pulley and cable condition waz probably
caused by the right end of the tail wheel spindle bulkhead being jammed through the raight
side of the fuselage during impact, carrying the cable with 1t under tension, breaking the
pulley flange and tearang the mounting hracket from its anchorage

Also, there were some control cable guide pulleys and mounting brackets normally located
under the floor along the fuselage, particularly those located in the center section, which
were completely destroyed by fire and were not available for inspection  However, the con-
trol cables were inspected at the points where ihe massing pulleys and brackets would have
been located together with those where only the micarta pulley kad been consumed by the
fire leavaing the metal hub and bracket While the cables indicated heat at ithese pozxnts,
there was no evidence in the form of f{rayed strands or scuffing to indicate that a possible
jJamming 9f control cable had occurred Furthermore, a series ¢f tests was conducted on a
similar aircraft to determine ihe possibility of jamming the elevator controls in the "up”
position by objects ain the cogkpit These tests failed to reveal any condiiion under which
such jamming might reasonably be expected to occur In fact, there was no evidence found
in the entire control system to indzcate that a jamming of any of the conirels had occurred

The wvarious unats of the automatic piloi were thoroughly examined While many paris
were severely damaged, 1t appeared that in all probability the damage had resulted from
:mpact and the subsequent fare Neothing was found to indicate that any malfunctioning of
the auvtomatic pilot had occurred during flight The servo unit was removed and subjected
t0 tests to determine whether any jamming condition existed in the oylinders The resulis
of these tests were entirely negative While 1t 1s conceilvable that an automatic pilot might
become jammed in such manner as to make 1t impossible for the human pilot to assume control
of the airplame, this possibility appears to be extremely remoie

The ef{fect of a failure in ihe exXpansion tank assembly of a DC-3 steam heating system
was tested by duplicating the steam heating system and surrounding companionways in the
cochpit an relalion to the captain’s and first officer's position and by breaking the water
glass and releasing a normal head of steam into the companionway From this test i1t appear-
ed quite improbable ihat any such break could result in a situation that would imperil
erther crew member, or ihat ¢itner crew member could not easily correct without 1njury
to himself
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The landing gear hydraulic retraciing struts were found in the fully retracted position
andicating that the landing gear was in the full up position The appearance and position
of the hydro piston rod and assembly in the flap diamond l:nkage indicated that %the flaps
were 1n a full up position at impact The appearance and condition of the chemical refuse
tank located 1n the lavatory at the rear of the cabin, together with the appearance of the
fuselage shin over head, showed that the aircraft had not been inverited in flight

The appearance of the engane comparimenl cowl, which was protecied from the main fire,
together with the felt lined cockpit haich, top cabin skin the rear baggage compartment
and fuselage skin, defipnitely indicated that there had been no fire in thege seciions prior
to impact Had any fire cccurred in these& sections during flight, the protecting finish on
their interior porticns would have shown the effects of the fire by heat, smoke, and smudgs
marks  Such indicationsg were not present on any of the surfaces above mentioned

The safeiy plug ¢of the oxygen bottle was intact The ocutlet connection, however, was
damaged by 1mpact and all the oxygen had been discharged The valve outlet fiiting was dam—
aged and partiaily melied away by fire Therc was no indication of malfunctioming of this

unit,

An indentation was found on the under side of the left stabilizer, commenging at 2 point
on the leading edge approximately 48 inches outboard from the buti line, extending further
outpoarc appreXimately 20 inches ard to the rear approximately 24 inches  The peant of max—
imum andentation the depth of whicdh was sbout 2 inches, was located on the under skin of
the leading edge about 58 1inches outboard . ° the butt line The skin surrounding this area
of indentation containsd a ser.es of smaller i1mpact points well distribuied It was defi—
nitely indicated by the appearance of the area, tne matcrial found deposzved thereon, and
the pieces of clay varying in size from chunks of 6 ¥ 6§ x 8 inches to small peliets, whaich
lay direcily underneath the area, thatl the indentations were caused by the ¢lay chunks
being thrown back by the propeller and the engine displacement at impact Had the indenta-
tion on the left stabalizer leading edge and skin been caused by impact wailh some object
while 1in flight, 1t 15 bslieved that the aircraft could have been controlled and a safe
landing made The damaged stabilizer was submittea to the National Adviscry Committee for
Aeronautics for examinalion and analysis The Committes subsequently reported that 1t ap-
peared that aside from damaging effecls in siructural strengih, the most severs dent found
on the stabilizer specimen would not seriously affeci the flight characteristics of the
airplane

Although a number of small, medium and large pieces of human hone with portions of flesh
attached had survived the fire ard were found in the cockpat section, no indication of a
fowl was found i1n the wreckzge Had a fowl struck ihe windshield and passed intc the cock-
pit, 1t is reasonable io gssume that a portion of 1t would have survived the fire and could
have been identif;ed The windshield frame, including the center post, <nd several pileces
of windshield glass were found and checked for visual evadencs of fowl rmpact  None was
found FHowever, af & fowl or olher externzl object had struck the upper half of the forward
windshield glass and been shunted upward over the top of the cockpit hatoh, no fowl or other
evidence would have been found in the wreckage The shattered glass from the back side of
the windshield could have been sprayed back irto the faces and eyes of the c¢rew, resuliing
in their incapacitation

Through ihe couriesy of the Uraversiiy of Toronto and Dr I H Erb, Patholegaist,
Coroner's Department, Torcnto, i1he windshield frame, wandshield glass and specimens of for—

elgn material removed from the skin of the empennage, vertical fin and part of the cockpit
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natch were analyzed for indrcaticons of fowl impact All laboratory tests in this regard

were negative

The radio receiver and transmitting eguipment were so damaged by the impact and sub-
sequent fire that nothing of any cousequence congerning its conaiiion and original position
could be determinded

As previously stated, the engines and propellers were disassembled and inspecied ai
the Tecnnical Training School, Royal Canadian Air Force, at S§t Thomas, Ontario Although
the inspection revealed severe breakage and damage of various parts, 1i was concluded ihat
all such oreakage and damage resulied from impact and subsequent fire No evidence to in-
dicate malfunctioning of the engines was found On the contrary, the condition of the pro-
pellers, siztionary reduction gears, bent crank shafis and impeller drive gears indicated
that considerable power was being delivered by both engines at impact

The master ignition switch assembly was found somewhat protected frem ihe impact and
fire This switch was found in the on position and both individual engine switches were
on "both magnetoes”

The fuel tanks were empty and severely damaged Their appearance definitely indicated
that the contents had been catapulted from the interior at impact Furthermore, the severe
damage by fire and aintense localized heat around the cenier seciion and engines were evi-
dence that considerable fuel had burned

Four buckles of passengers' seal belis were found On itwo of them poriions of the
belt were held in the lateh grips, indicating that the belts were buckled at impaci

There was nc evidence to indicate that there had been a siructural failure of any com-
ponent of the aircraft prior t0 impact The examination of the wreckage did noi reveal any
evidence that the aircraft or i1ts controls had been tampered with prior to the accident
No failure of any Kind was discovered which could not reasonably be accountied for as a re-
sult of the crash or fire

Conduct of the Flight

The operaticn of Flight 1 from New York City t¢ Buffalo, New York, was normal with the
exception of a slight delay at New York and Newark, New Jersey, due 10 connections The dis—
patching of the flight from New York to Buffalo was in accordance wilh proper procedure
On the basis of current weather reports and forecasts, clearance was properly issued for
instrument operations between these pointis  Required radio reports were made en route and
a normal landing was made at Buffale The elapsed flying itime required for this portion of
the route, considering the wonds encountered and the cruising speed of the aarplane, was
consistent with American's schedule, thus indicating that Captain Cooper did not increase
engine power in an effort to make up time lost Had any untoward event occurred on board
the airplane while en route to Buffalo. 1t should have been reported by radieo, certainly it
would, in ¢rdinary practice, have been reported upon arrival at Buffalo No such report
was wmade

Investigation disclosed that the usual routine procedure was followed during the tine
Flight 1 was on the ground at Buffale In preparing the airplane for the flight to Detroit
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1t was servaced witn fuel 16/ more than suff:crert for :1is destinatior and alternate ax--
port Mr Davic Cummirgs, the mechani¢ on duty, performed the usual service inspecticom or
the airplane Mr Cummings an experienced mecharic is the holder of an airplare and er-
gine mechanic cerlificate issued by the Civil Aeronautics Admamaistration Fe had been em—
ployed by American as a mechanic for 1l years and was persorally accuainted with Capiain
Cooper Tn fact, on this night, as well as others, they chatted for a few minutes while
the airplane was being 1rspected Mr Curmirgs saxd that the caprain was normal in all
respects  Dnring the time that the airplane was on the grovrd meither ihe capiain nor the
first officer reported that the airplane or :1s equiprent was pot funciioning satisfactor-
1ly Mr Cummings' inspection of the aircraft alse indacated trat 11 was airwoerthy prior
{0 departure

The passengers who lefi the aircraft at Buffalc, as well as those waiting to go op
noard were 1in personal contact witb Arerica~'s perscrpel at the ticket counter The per-
sonnel at the ticket counter reported that th.s part of the operat:on was routine and that
the conduct of the passengers was entirely normal This evidence i1 supperted by the tes-
timony of a Buffalo police officer whe was on duty at the airport terminal at the time
He stated that he observed the .ncoming and outgoing passengers and that there was nothing
unusual i1n their aititude and corduci

Invesiigatzon was alsc macde as to the haggage ara expresc on board the airplane at the
time the accident occurred ard the mapner in which 1t was loaded Only Smerican's personnel
are permitted to load the airplane Furtbermore, the distribution of mail, baggage and ex-
press that was loaded at Buffale was directed by Farsl Officer Owens, wheose duty i1t was to
rem2in or board the aircraft and supervise the loadirg therec? 411 the baggage loaded or
the aircraft at Buffasle was placed 1n the forward baggage compariment adjacent to the pi-
lot's cockpit Tr s placing of the load at Buffalo was in coaformity with the loading chart
computed by Amer.can's personrel at Buffalc and approved py Captair Cooper There was
nothing about the paggage or express that cavsed the loading perscmnel to become suspicious
or concerned

The Board baving concluded that Flight 1 was dispatched from New York City in accor-
dance with proper procedure the questiger ar:ses ag ic wretrer the flight wes properly dis-
patched from Buffalo Investigation disclosed that =t waz In fact +the evidence clearly
shows that the flight superintendent perfermed r.s duties ir a most sat.sfactory manner
He had made a study of the weather conditions coxisting over tre route between Buffaloc ard
Chicagoe and his decision to clear the flight ¢rly as far =z Deiroit was corsistent with safe
operating procedures and demonsirated good judgrent or ais behall Altrough the Un.ted
States Weather Bureau foiecasts and company forecasts and ire weather reporis submitted b;
the captains of Flights 4 and 41 1nd-caied that the weatber corditions were satisfactory feor
operation between Buffalo and Detroit, the fl._zht superur®erdent revertheless held Flight
1 gt Buffalo uniil the latest weather segrerce reperts could be checked Since these reperis
shawed that the weatber was conducive to safe operatior as far as Detroiil, with Toledo as the
alterrate airport, Flzght 1 was cleared to take off Capiair Cooper had alsc made a study
of the weather reports whale at Buffalo ard he toc was in agreement with the flight super-
intendsnt that the weather was satisfaciory beiwser Buffalo and Detroit ard that the tlight
should not be cleared beyond that point urless the weaiber improved

16/ A test of the gasolime in the truck used to service the airplare was made suksSequent
to the accident for any water cortent 4 few drops were found ip 1250 gallons of gas-
oline, 1nciuding that found :n the water tiraps, sumps, etc This would not be suf-
ficient to atfect the efficiency cf the operation 0f the engines
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Captain Cooper, having recelved the flight superintendent’'s autherization to continue
the flight, obtained his clearance from the company operations agent with the pertinent
weather reports attached and took ¢ff at 9 07T p m Immediaiely folliowing ihe take—off Flight
1 ¢alled the Buffaleo radio station to see that 1ts transmitter and receiver were functioning
properly As previously stated, the transmittier and receiver had been changed to the com-
pany's night frequency at Buffalo This contact was normal and Flight 1 preceeded on 1ts
course In agcordance with the dispatching procedure, all radio contacts after leaving
Buffalec, with the exception of the radio check, were to be made with American's Detroit
station, hoewever, this procedure did not prevent the captain from contaciing any of Ameri-—
can's stationz on the route if 1t became necessary At 9 18 p m the Detroit station trans-
mitted to Flight 1 the Airway Traffic Control clearance wnich autherized Captain Cooper to
gruirse at 4000 feet untal the flight reached the wvicinity of Florence, Cntario, at shich
time he would start fo descend for Detroit

Since we have determined that the flight was properly dispatched from Buffalo, the
question arises as to whether Captain Cooper complaied with ihe requairements of his flight
plan and clearance The evidence so indicates Flight 1 reporied that 1t was over Jarvis,
Ontario, which 1s directly on the course, at 9 39 p m , approXamately on time, cruising at
4000 feet and estimated arrival at the Florence intersection at 10 20 p m This radic mes-—
sage was not only received by the Detroit station buil was iniercepted by American's Buffalec
and Chicago stations, who, according to normal precedure, have a recelver tuned 10 the same
frequency as Flight 1 and record all messages intercepied A few minuies later at © 44 p m
Flight 1 was again in ¢ontact with the Defroit station, at whaich time the captain was ad-
vised that, since weather conditions beyond Detroit had not changed, continuvance of the
flight beyond that point was doubiful An examination of the radio records of these sta—
tions initroduced at the hearing showed the time as well as the eXact context of the messages
sent and received by Flight 1  The evidence 1s clear that at no time during the radio con-
versations did either the captain or first officer andicate that anyihing was wrong on board
the airplane It 13, therefore, reasorable to believe that the fiight was proceeding nor—
mally ai 9 44 p m , the time of the last radio contact

An examination of timepieces found in the wreckage, together with the tesiimony of wit-
nesses, indicates ihat the accident occurred about 10 10 p m , 26 minutes after the last
radio coniact Since Flighi 1 had reported over Jarvis at 1ts proper altitude and approx—
wmately cn time, and the tame estimated for arrival over the Florsnce intersection seemed
noreal, there was no reason for the ground stations to become concerned with the flight until
atter 11 was due over the Florence interseclion, at which time another report would be ex—
pected Unless the captain or the ground stations have informataon to transmit to each
other, radio contacts with ihe ground are made only upon arrival over pre-designated posi-
tions as the flight progresses along the airway,

Inguiry was nade into the pessibilily of deviation from the normal course between the
time that the airplane passed over Jarvis and the time that 1t arrived in the vicinaty of
the poinl where ihe accident cccurred A number of persons who lived along the airway be-
tween Jarvis and the scene of the accident were contacted but none recalled seeing or hear—
ing the airplane pass over This could be attrabuied to the fact that i1t was night and aiso
that numercus aircrafi are constantly flying over this area night and day However, other
evidence accumulated during the investigation indicates that the airplane was on 1is course
and at 2ts proper altitude This conclusion 1s reached by taking intc consideration the
time of the last radio posiiion repert, the disiznce covered by the airplane ai the time 1t
was observed over the vicinity of St Thomas, the cruising speed of the airplane, and wainds
encountered  Moreover, the ac¢cideni occurred on the airway and approximately 1-1/2 miles
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to the right of the "opn course” signal

As previously 1ndicated there 1s some confligt in the testimony of the witnesses as
to the exacgt conduct of i1he flight i1mmediatsly prior o impact It seems clear, however,
that when the aiiplane arrived .n the 1mmediate vaicinity of the village of Lawrence Station,
Ontario, 1t devaated from ats neormal course of flight.

4s formerly described, ihe weather at this point, while not completely clear, afforded
ample vusibility for safe flight under ordinary operating ¢onditions, and would therefore
not appear to have been a subsieniial factor contributing to the cause of this deviation
No indicatzen of 1ce on the surfaces of {ihe airplane was observed by persons who arrived at
the scene of ihe crash z few minutes after 11 occurred Although this fact alone might not
be sufficient to eliminate the possibility of i1ce, because ¢f the intense heat of the fire
which ocourred rmmediately after impaci, ithe fact that no i1c¢e was encountered by iwo flighis
which had heen made over the same route a shory time preceding the crash supports the con—
clusion that no 1¢e was accumulaied ¢n the surfaces of the airplane involved in the accident

The evidence discloses that no oiher aircraft was in the vicinaty of the accideni near
the time when 1t occurred Canadian Government Authorities and rcopresentatives of the United
States Civil Aeronautilcs Adminastrataicn at Buffalo and Detreat reported to this effect, and
there wers no records of cusioms clearances along the Canada—United States border at any
neighboring points near the tame 0f the accident

From all the accounts of the witnessecs who saw and heard the airplane in flight i1mme~
diately before ihe accident, 1t appedars thal the airplane was at leasi partly out of conirol
durirg 1ts descent The tesiimony indicates that ile flight path of the airplane from
the time 1t was observed near St Thomas until the time of the accident was confined to a
roughly circular area approximnately one and one~half miles in diameter There 1s a conflict
of testimony as to whether the airplane ¢ircleaq to the right or toc the left upom reaching
this areas Although 1t 1s possaible that the airplane could have been making {igure-eight
turns, thus indicating to some witnesses that The turns were to the right and te others inat
they wele to ihe left a prepondsrance of the evidence 1indicates that the airplane was turn-
g steadily to the right The cvidence 1s also conflicting as to the number of furns waach
were made before the crash, vary ng from two to four, and as to ihe angle at which the air—
plane made contast with 1he ground, varyaing from 45 degrees to 20 degrees It seems evident
from the testimony that the airplane made at least two and perhaps ihree or four complcte
circuits un a progressively daminishing radius, apparently banked normally for the radius
and speed, alternately losirg altitude and regaaning 1t in part, and ihat 1t siruck the
ground at an angle of approximately 70 degrees.

Impressions of witnesses with respect to the flight path of an airplane, based upon
visual observation, may easily pe crroneous as a result of parallax deception In the pre-
sent case, however, the gyrations of the airplane during i1ts descent were quite similarly
described by several witnesses whose observaiions were made from cifferent pesitions with
corresponding differences in directions of view Under these circumstances, we conclude
that ihe flight path actuwally executed by the airplane was substantially as previously
described

The manner ir which the descent was begun cannot be definitely established It seems
apparcnt from a consideratzon of the fl.ght path that, at least during the first part of the
descent, the airplane was not 11 a spin The evidence 1indicates that at the time the flight
path last appeared to level out before the airplane stiruck the ground, the airplane probably
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stalled In any event, it seems clear that immediately after levelling out, and perhaps
pxecuting & slight ¢limb, the airplane daived to the ground If the airplane was stalled,
the subsequent dive to the ground might well have been the beginning of a spin which was
prevented from developing completsly into a spin only by the proxXimity of the ground

The possibility that some difficulty might have developed in the fuel system as a re=-
sult of turning the fuel selector valve, 1n the vacinity of the point at whach the ailrplane
descended, for the purpose of using gascline from a different tank, has been considered
Assuming that the flight had been operating on the left auxiliary tank after take-off from
Buffale, 11 appears that the gasoline supply of that ftank would have decreased to approx-
imately 10 gallons when the flight arrived at a point perhaps 5 %o 8 miles east of the scene
of the accident, at which time, according to the testimony of one of American's officials,
1t would have been normal procedure to change 1o ancther tank If such change were not made,
the left auxiliary tank probably would have hecome empty approximately at the point where
the descent was begun

L preponderance of evidence, however, indicates that beth engines were operating until
the airplane struck the ground  Although ithree witnesses believed that only one engine was
operating, mosi of the witnesses believed that the sound which they heard was that of two
engines Mereover, the condations observed during the examination of the wreckage at the
scene of the accident and during the subsequeni disassembly and inspectionr of the engines
and propellers support the probability that both engines were operating normally

The fact that the airplane descended wiih considerable speed in an abnormal attitude,
without lending lights on and with flaps up, indicated that a landing was noil being attemp-
ted  There were several nearby landing areas known to Captain Cooper {for which be could
have headed had he wished to land The fact ithat the igpition switch was found in the "on"
position tends to indicate either that the captain and first officer were making every effort
to the very end to keep the airplane ain flight or that they were unable, as a result of zn-
capacitation, ito cut the switch.

4 lack of radio communig¢ation immediately prior to the time of ihe accident indicates
erther that the radio ceased to funciion or that irouble developed so suddenly and so vie-
lently that there was no time to use the radio However, the fact that all of American’s
stations congerned with the flight, even Chicago, had been receiving messages from Flight 1
without dafficuliy indzcated that ihe radio transmatter had been funciioning normally

The singular flight path and attitudes of the airplane immediately preceding ihe impact,
expeclally in view of the apparent spiral character of the maneuvers described, would seem
to lead most naiurally and reasonably to the conclusion $hat a failure or jJamming of some
element or elements of the control system ocourred The behavior of the airplane during the
descent strongly indicates that 1t was under partial control at the time and suggests a
sityation .n woich the pilet might have been unable completely 1o straighten out the flight
path because of a faillure of some particular conirol to respond in the normal manner to his
manipulations As previously stated, however, a thorough examination of all control elements
found in the wreckage not only failed io reveal any evidence of breahage, jamming or other
malfunciioning during flight, bul on tno contrary, gave considerable indication that ali
such control elements had been 1n satisfaciory working condstion until the airplane struck
the ground It appears probable, therefere that i1f any failure of the control systen
ocourred 1t was in some portion which was corpletely destroyed by fire and the condition of
which 2t yas 1mpossible to determine  Whether any such failure occurred, and, if so, whai
particular element was affectenc negessarily remains within the realm of speculation
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Assuming that there was no mechanical cr-structural failure of the airplane or any
of 1is conirels, the possibility that the captain and first officer might have become dis-—
abled suggests i1tselfl a

The hypoihesis of complete disability 1s refuted by the indication that the airplane
was at least undsr partial control The evidence indicates that the captain and first offx—
cer each occupied his usual seat on the left and right side of the airplane, respectively
The conditaon of the seat belts of both the captain and the firsit officer indicated that
they were fastened at impact Moreover, a portion of the control wheel was found still
grasped by the left hand of Captain Cooper, substantiating the belief thati he was manipu-
lating the controls until the moment that impact occurred Although the evidence has not
indicaied any particular occurrence that might have resulied in partial disabilaity of the
captain and first offiger, such an ocgurrenge is of course possible A control knob (the
cold air duct nose valve control knob), normally located adjacent to the right side of the
control pedestal, was found imbedded i1n the captain's right leg Although this suggesis
that, at the time of i1mpact, the captain might have had his right leg extended to his rigit
50 that 1t reached into the first officer's side of the cockpat., 1t 15 impossible to deter-
mine whether the leg was 1n that position or the Knob was insxplicably draiven into the leg
at an angle.

The bedy of Captain Cocgper was in such condition that 1t was 1mpossible to esiablish
the exact cause of his death  The Supervising Coroner for QOntario stated that specimens of
blood and urine were taken from the bedy and examined for carbon moncxide and alcohol and
that tbe report of the examination revealed that there was no alcohol present in eather
bplood or uraine The blooc specimens were unavoidably in such a state that 1t was 1mpossible
to ascertain whether carbon monoxide was preseni or absent  The body of Firsy Officer Owens
was 1n such condition fthat no specicens could be taken

The possibility that the captain and first officer might have been affected by some
sort of feod p01son1ng,’as a result of the meal whach was eaten between Newark and Buffalo,
has besn considered It appears, however, that the food supplied the ¢rew was from the same
containers as that which was served to the passengers None of the passengers who deplaned
at Buffalo reported any 1ll effects from the meal

There was a conflict of testimony as to whether the ground ain the vicinity of the scene
of {ihe accideni was lighteu up immediately prior Te the accident While some wiilnesses
stated that they did not notice any light other than the navigation lights and lighis from
the windows of the airplane others testified to seeing a yellow glow of light immediately
prior to the crash One witness stated thal as the airplane passed diiectly overhead very
close to the ground there was a flash of 1_ght which practically klotied ouy his vision for
about 15 seconds and that about 30 seconds later the same light appsared again after the
airplane had traveled farther northeast The conjecture was ventured that ihe light maght
have been caused by the dropping of a flare or the fturning on of the landing lights of ihe
airplane The preobability that a flare was dropped 1s very slight since two flares, ihe
normal supply of ihe aarplanse were found in the wreckage Although 1t 1s possible that
the landing lights may bave been flashed on prior to the accident in g vain effert to deter—
mine the proximity of the ground., this suggesilon 1s gontradicied by the positive a=tatemenis
of several witnesses that at no time were the landing lights turned on

Three possible eaplanations of the observation of a glow or flash of light are apparent
As the airplane came close to the ground, laght from the cakin shaining itnrough the cabir

windows upon the light mist or suspended vapor condition commonly existing near the earth
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at the time of year involved would tend to produce a yellow glow  Another possible explana—
tion 1s found 1n the exhausts of the engines whicn, waith the airplane descending under power,
would probably emit fairly steady flames resulting in an appreciable amount of light or glow
when the airplane approached the ground The third possibility 1s suggested by a fairly
common experzence 1n which the sudden appearance of a braght light creates the impression
that the light existed prior to the actual océurrence Thus., 1t 15 not unreasonable to
suppose that the impressions of the witnesses with respect to a glow or flash of light
may have been the result of the intense light caused by the subsequent fire

The preponderance of evidence indicates that there was no fire duraing flight
The possibility of sabotage has, of course, been considered and explored, but thus far
no evidence pointing with any degree of probability to Sabotage has bheen discovered In-

vestigation of this possibility. as well as others, however, will be continued
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III.

CONCLUSTON

Findings

We fand, upon all of the evidence available tc the Board at this time that the facts
relating to the accident involvang aircraft NC 25663, whicn occurred near 3t Thomas, Ontar-
10, Canada, on October 30, 1941, are as follows

1 The ac¢cident which occurred at approxamately 10 10D p m , Octaber 30, 1941, +to
American Aarlines' Flight 1 ¢f that date resulted 1v complete destruction of aircraft NG
20663 and fatal anjuries to the 17 passengers and crew of 3

2 4t the time of the accident Ameraican Airlines held a currently effective gertifi-
cate of public convenience and recessity and an air carrier gperating certificate authorizing
1t to conduct the flaight

3 Captain Cooper and First Officer Owens were physically qualified and held proper
certificates of compeiency to operate as air carrier pilots over the subject route

4 Aircraft NC RE663 was currently certificated as airworthy at the time of the
agcident,

) Flignt I was cleared in accordance with company procedure from Buffalo, New York,

1o Detroirt, WMichagan, with Toledo, Ohio, designated as the aliernate

& At the time of depar.ure from Buffale, New York, and at the time of the accident
the gross weight of the airpiane d1d not ssccec the permissible gross weight and 1ts load

was properly distributed

T 11 the time of departiwre from Buffalo, New York, the axrplane carried sufficient
fuel to permit flight at rormal cruising power to Deiroit, Michigan and thereafter to perm:t
it lo preosed to 1ts alterrate asrport with sufficient fuel still remaining in the tanks
for abeut 3-1/4 hours of flight

8 Weather conditions were satisfactory for the flight and had no casusatave relaticn

to the accident

9  Tomediately prior to the accident the airplane was progceding on 1ts normal course
and at normal altitude in accordance with the flight plan

10 Wnen Flaght 1 arraved in {he viganity of the point where the accident occurred,
the planr .ommcnced o desceno  cirvgling to the right and azpparently banked normally for
the radius ara spgesd of the {uins The d.ameter ¢f the 1mitial circle was approaninmately
i-1/% wiles thercafter dvr_ng the doscent the radius progressively daminished After
coopleling approx.mately four circles, the airplare recovered from the spiral in close prox-
irity tc the ground, zoomed to an altitude of about 200 to S0C feei and probably stalled
Tt then divea to the ground, striking i1n a nuse-down attitude at an angle of approxamately
70 deprees with the borizontal, and zmmediately burst into flames
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11 During xts descert the airplane apparertly was partially bat not compleiely out
of centrol

12  There was no fire in or about the airplane prior ito wmpact
13 No evidence of sabotage was discovered

14 Tnere was no power plant failure prior to tre accident, and the engines were func-
tioning normally at the time the arrplane struck the ground  Noihing was found tc indicate
that +here had been any siructural failure or failure of the contral sustem of the airplane
As a resuli of the complete destruction of scme portzons of the airplanhe, however, 1t is
1mpossible to eliminate completely the possibiliiy that such failure occurred

Now, irerefore, the Board finds that the evidence presently available and in possession
of the RBoard is not\suff101ent to permit determination of the probable cause or this acol-
dent The 1nvestigation will he continued and in the event of the discovery of further
evidence which would enable the Board to asceriair the probable cause of the accident, an
appropriate supplemental repcrt will then be 1ssued

BY THE CIVIL AERONAUTICS BOARD

/s/ L Welch Pogue

L. 'Welch Pogue

/s/ George P Baker

George P. Baker

/s/ Harllee Branch

Harllee Branch

/s/ Oswald Ryan

Oswald Ryan

/s/ Edward Warner

Edward Warner



APPENDIX A

"AMFRICAN AIRLINFS TRIP FORECAST ISSUFD_AT LA GUARDIA
AT 4 30 P M_, EST, OCTOBER 30, 1941
COVERING RQUTE A M 7 FLIGHTS 41 AND 1 FOR_THE NEW YORE——
CHICAGC AIRWAY AND COVERING THE PERIOD UNTIL_1 00 A M CST
OCTOBER 31, 1941

"Terminal forscasts Newark cerling 2 to 3 thousand feet overcast, lower broken
clouds, visibilaty 3 ito & miles, Buffalc ceiling 8 hundred to 12 hundred feet, overcast,
lower broken clouds, visibility 1 to 2 miles, intermsitent light rain Detroit ceiling 6
hundred to 1 thousand feet, overcast, visibility 3/4 to 1} miles, intermitteni light rain
and draizzle, South Bend and Chicago ceiling 4 1o © hundred feet, overcast, lower broken
clouds, visibility 3/4 to¢ 13 miles, intermittent light rain and drazzle, Cleveland ceiling
2 1o 3 thousand feet, overcasi, lower broken cleouds, visibility 2 to 3 miles, intermzttient
light rain, ceiling and visibilaty lowering to 1 thousand to 15 hundred feet and 1 o 2
miles after © 00 p m EST

"Route forecast New York io Buffalo Overcast at 7 1o & thousand feet with top of
cleouds 10 to 12 ithousand feet  Scattered clouds variable to broken at 3 to 4 thousand feet
with top 5 to & thousand feet  Air smooth to slightly rough with intermatient light rain
Ceirling in Buffale sector lewerang to S hundred feet to 12 hundred feet

"Route Tforecast Buffalo to Chicage Many variable zndefiniie layers, ceiling 4
hunared to 1 thousand feet rather variable with top over all above 12 thousand feet Inter-
mittent light rain Occasional light drizzle from lower c¢clouds Visibility 3/4 1o 2 miles
Air smooth to occasionally slightly rough

"Upper winds New York to Buffalo at 4 Lo 6 thousand feet wind from 240 degrees 30 to
40 miles per hour with zir temperature 45 fo 40 At 8 to 10 thousand feet wind from 250
degrees 50 to 60 miles per hour air temperature 35 to 30 degrees

"Upper winds Buffalo to Detroit at 4 to 6 thousand feet wind from 230 degrees 35 to
45 miles per hour air temperature 45 to 40 At 8 to 10 jhousand feet wind from 260 dagrees
50 to 60 miles per hour air iempegrature 3% to 30 degrees

"Upper winds Detroit to Chicago at 2 1o 4 thousand feet wind from 200 to 220 degrees
20 to 30 miles per hour a:rr temperature 50 to 45 At 6 to 8 thousand feet wind from 240
degrees 35 to 40 miles psr hour air temperaiure 40 to 35 degrees At 10 thousand feet wind
from 250 degrees 50 miles per hour air temperature 30 degrees "
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APPENDIX B

AIRWAY FORECAST FOR THE PERIOD 5 20 P M OCTQRER 30, 1941
TO 1 30_A M_, EST. OCTOEER 31, 1941

"A flat low-pressure trough lies over ihe Great Lakes Region at 1 30 pm EST An
active low-pressure area centered over southern Texas at 1 30 p m EST will move northeast-
ward ainto northern Texas or southern Arhansas by 1 30 a m EST and gradieni wzll 1increase
as far north as the southern Greal Lakes Region witih the advance of the low  Overcast wiih
light rain or drizzle ana fog over Michigan, northern Indiana and vicinity of Lake Erie
Ceiling generally 8 to 15 hundred over northern Indiana and Michigan but 4 to 8 hundred in
pliaces and lowering generally to 4 to 8 hundred after 8 00 pm EST  Visibilaty 1/2 1o 2
miles but ceiling and visaibility ZERO in patches by midnight Ceirling 2 to 5 thousand over
the Lake Erie Section with visibility 1 to 3 miles bul ceiling lowering to 8 o 15 hundred
along the north and northwest shores after 8 00 p m EST cccasionally 4 to 8 hundred by mid-
night with vigibilily occasionally 1/2 mile or less Mosily overcast at 3 to € thousand or
higher over Qhio and eastward to the Ccast with visibility 2 to 5 miles with haze and smoke
occasionally 1 mile or less near industrial centers Overcast with light rain over central
and southern Indiana and Cincinnaii——Nashville Airway Ceiling 1 to 2 thousand and visibi-
lity 1 to 3 miles with fog lowerang 3 io 6 hundred and visibility occasionally 1/2 mile
soon after 7 Q0 pm EST The rain and fog area with ceiling 4 to 8 hundred and visibilaity
1/2 tc R miles will spread northeastward through Indiana, Chro and southwestern Pennsyl-
vania by 1 30 a m EST with cezlang and visibality lowering to ZERO over ihe mountains, west-
ern Maryland, and southwestern Pennsylvania after midnight Occasional moderate to beavy
rain with near ZERO conditions Louisville—Nashville section after 8 00 pm EST Tcing
conditions above 5 or 6 thousand over Michigan and exireme northern Indiana

"Terminal Forecasis

"Buffalo Overcast with occasional arizzle or lighi rain and increasing fog, Geiling
2 to 4 thousand feet and visibality 1 to 2 miles lowering to 1 to 2 thousand feet and visi-
bility 1 male or less after 9 00 p m EST

"Dejreoit Overcast with infermitient drizzle or light rain and feog, ceiling 2 to 4
thousand feet ard visibilaity 2 to 4 miles, lowering to 8 1o 15 hurdred feet and visibilaity
l male or less by 8 00 p m EST and cealing lowering to 4 to 8 hundred feet 2fter 20 00 p m
EST., 1cing conditions above 6 thousand feest "
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APPENDIX C

THE 8 30 P ¥ FST WEATHER SEQUENCE BETWEEN BUFFALOQ
AND DETRQOTT CORSISTING OF OCCASTONAL OBSERVATIONS

OF THE UNITED STATES WEATHER BUREAU, QCTOBER 30, 1941

BUFFALO, Classification
Instrument

DUNKTRK

ERIE, Special
Observatiion

JARVIS

GLENCOE

PERRY

CLEVELAND, Classificaticn
Instrument

DETROIT CITY AIRPORT
Classification Instrument

DETROIT
WAYNE COUNTY AIRPORT
Classification Irstrument

SELFRIDGE FIELD

MALTON
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Cealing 35 h dred feet, overcasct visibilaly 2-1/2 miles,
light fog, light smoke, sea level pressvre 1024 7 millibars
temperature 48, dew point 44 ‘wind southeast 3, altimeter
setting 30 23

Ceiling 5 *housanco feet, overcast lower broken clouds visi-
bility 5 miles, lighi fog, temperature 45, dew point 44, winc
calm

Ceirlipg estinster 6 thousand fest, broker clouds, visibil 1ty
1=1/2 miles, light ground fog sea level pressure 1025 1 mil-
libars, temperature 48, dew point 46, wind calm, aliimeter set—
ting 30 25

Cerl- ng 36 hundred feet, overcast, visibility 3-1/4 miles, laght
fog, sea level pressvre 1024 9 millibars, temperature 44, dew
point 44, wind north 4, altimeier seiiing 30 24

Ceiling unlimited, high overcasl, lower scattered clouds at
55 hundred feet, wvisibality J mile, light fog, sea level pres—
sure 1025 7 willibars, temperature 44, dew point 43, wina
calm, altimeter setting 30 26

Ceirluing 41 hundred feet, overcast visibility 2 miles, light
fog, temperature 42, dew point 47, wind calnm

Ceiling 3% huudred feet, overcast, visibility 1-1/4 miles,
light swmoke, sSea level pressure 1024 4 millibars, temperaiure
23, dew point 48, wind calm, altimeter seitiing 30 23

Cexrling esiima*e¢d § tnousand feei, overcast, wisibalaty 2-1/2
miles, light rain, Jaght smoke, sea level pressure 1025 4
m3llibars, Leunperature 46, dew point 42, ¥ind north 2, alti—
meter setting 30 26

Ceiling 5 thousand feet, overcast visibilivy 1-1/2 miles,
light stok=, Sez level pressure 1024 7 millibars, temperature
45, dew poinl 43, wind norih-nertheast &, altimeter setting
30,23

Ceslaing 35 hundrcd feet, overcast, visibilaty 1-1/4 milss, light
fog, 1light rain shower, sea level pressure 1025 4 millibars,
temperature 45, dew point 44, wind northwest &

Cevlirg 2 hundreo feesk, overcast wvasibality 3/4 mile laght
rain, light fog =sea level pressure 1025 3 millibars, tempera-—
ture 43, dew point 41, wind calm, altimeter setting 30 24



LONDON

WINDSOR

Ceilaing 8 hundred feet, overcast, visibilaity 2 miles, light
tain, light fog, sea level pressure 1025 4 mllibars, tem-
perature 44, dew pownt 43, wind scuth-southwest 2, altimeter
setting 30 25, ceiling ragged

Ceiling 12 hundred feet, overcast, visibility 3 miles, laght
rain, hazy, sea level pressure 1025 4 millibars, temperature
46, dew point 44, wind neriheast 4, aliimeter setting 30 25,
ceiling ragged



