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Berliner-Joyce XP-13 Viper

Last revised June 7, 1998

The XP-13 Viper was the last fighter built by the Thomas-Morse Aircraft Corporation of Ithaca, New
York. The Thomas-Morse Aircraft Corporation had started life in early 1917 when the Thomas Brothers
Aeroplane Company merged with the Morse Chain Works. The Thomas-Morse outfit built the
well-known S-4 fighter-trainer of World War 1, which never actually served in combat, but became a very
popular participant at postwar air shows. They also designed and developed the MB-3, the first American
fighter of indigenous design to enter service. However, under the bizarre military procurement policy of
the early 1920s, Boeing actually obtained the bulk of the production contracts for the MB-3. During the
1920s, Thomas-Morse specialized in the construction of all-metal designs, observation planes, and racers,
although a few unsuccessful fighter projects were attempted. Like lots of other companies, Thomas-Morse
found that firm military orders were hard to come by.

The XP-13 (named "Viper™ by the company) was created for the new 600 hp Curtiss H-1640-1 Chieftain
twehve-cylinder 2-row air cooled engine. Thomas-Morse's experience with the manufacture of all-metal
atreraft stood them in good stead in the design of the Viper. The fuselage had an all-metal structure
covered by a corrugated aluminum-sheet skin. The wing was of wooden construction with fabric covering,
but the ailerons were made of comugated metal sheet. Tail surfaces were of metal and fabnic, but the
control surfaces were covered with corrugated sheet metal.

The Viper was delivered to the USAAC for evaluation in earty 1929, The aircraft was tested at Wright
Field in June 1929 as P-559, then purchased by the Army and designated XP-13. The serial number was
29-453. Performance was satisfactory, but the Chieftain suffered with insurmountable cooling problems.
Stmilar problems had been encountered with Curtiss-built fighters powered by this engine. The XP-13 had -
an empty weight of 2262 Ibs and a gross weight of 3256 1b. The maximum speed was 172.5 mph at sea
Tevel, 169.9 mph at 5000 feet. The XP-13 could climb to 5000 feet in 3 minutes, and the service ceiling
was 20,800 feet. The XP-13 was not fitted with any armament.

Because of the insoluble overheating problems, the Chieftain engine was abandoned. The XP-13
prototype then had a new engine installed in September 1930, a 525 hp Pratt and Whitney SR-1340-C
enclosed in 2 NACA cowling, along with a revised fin and rudder. The designation was changed to
XP-13A. The change to a new engine resulted in even better performance. The XP-13A had an empty
weight of 2224 Ibs and a gross weight of 3194 1b. Maximum speed was 188.5 mph at 5000 fect. The
XP-13A could climb to 5000 fect in 3.5 minutes, and senvice ceiling was 24,150 feet. A USAAC
performance report of 1930 described the XP-13A as hmving a "comfortable feel” in all aerobatics and that
it "makes a wonderfully smooth slow roll". However, by then the opportunity was lost. and the Army
never ordered the airerafl into production. The Viper caught fire during its last test flight and was
destroyed in the resulting crash.

A second Viper was to have been built by Curtiss under the designation XP-14. However, the failure of
the Chieftain engine was to cause this project to be cancelled before any aircraft could be built.

The failure of the XP-13 to win a contract was catastrophic for the Thomas-Morse company. In August,
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The XP-900 was powered by a 600 hp Curtiss Conqueror V-1570C (the military
designation was V-1570-23) liquid-cooled 12-cylinder vee engine driving a three-bladed
propeller. The tunnel radiator and the oil cooler were housed beneath the engine just
ahead of the wing. The crew of two (pilot and gunner) was housed back to back in
enclosed cockpits. The aircraft was armed with two synchronized machine guns (one
0.30-in and one 0.50-in) mounted in the upper fuselage nose, plus one ﬂe\nble 0.30-cal
gun operated by the gunner firing upward and to the rear.

Brief manufacturer's trials were conducted in Detroit during the summer of 1931. The
XP-900 was delivered to Wnight Field on Sept 29, 1931. At that time, the plane was
purchased by the USAAC and given the designation YP-24, It was assigned the USAAC
serial number of 32-320. The YP-24 underwent testing as a potential replacement for the
Berliner-Joyce P-16 two-seat pursuit. The speed of the YP-24 was impressive for its
time--it was 40 mph faster than the P-16, but it was also 20 mph faster than the P-6E, at
that time the fastest fighter in the USAAC inventory. Maximum speed was 235 mph.
Initial climb was 1820 feet/minute. Service ceiling was 25,000 feet and range was 556
miles. Weights were 3010 Ibs. empty, 4360 1bs. loaded.

As a result of the tests, the War Department ordered five Y1P-24 two-seat fighters and
four Y1A-9 attack planes. The Y1A-9 attack version differed from the pursuit version in
being powered by a V-1570-27 rated at a lower altitude and carried a heavier
forward-firing armament plus bombs.

The YP-24 seemed to have a promising future ahead of it. However, on October 19, 1931
the YP-24 prototype was lost when its pilot was ordered to bale out rather than attempt a
wheels-up landing after the undercarriage lever had broken off. This problem was, of
course, easily correctable, but for reasons unrelated to the YP-24 accident, some rather
harsh economic realities were about to overtake the Detroit Aircraft Corporation.

The timing of Detroit's acquisition of Lockheed had been particularly unfortunate, since it
took place only three months before the stock market crash which was to plunge the USA
into the Great Depression. As the Depression deepened, the Detroit Aircraft holding
company found that it was in over its head. Rising losses from other operations drained it
of any profit. On October 27, 1931, the Detroit Airctraft Corporation went into
receivership.

The bankruptcy of the Detroit holding company meant that it could not undertake the
manufacture of the Y1P-24s and Y1A-9s. The project was tentatively shelved. It did not
revive until after Robert Woods had joined the Consolidated Aircraft Corporation, but
that is another story!

It looked like the Depression had Lockheed on the ropes. The bankruptcy of its holding

03/05/2000 7.58 PM



Bocing XP-15 http:/hoimne. nll.ncb-jbanglcrlfplﬂnnﬂ

20f2

ox[o7f7 |

The delcnon of the lower wing increased the top speed of the XP-15 over that of the P-12B, but the rate
of climb, the mancuverability, and the landing speed all suffered from the decrease in wing arca.
Consequently, the design was not accepted for production by the military, and the Ammy never actua]l}
purchased the XP-15 prototype. Therefore, it was never assigned a USAAC serial number.

The XF5B-1 was an almost identical duplicate of the Model 202 that had been ordered for the US Navy.
It differed mainly in being fitted for operation from aircraft carriers as a fighter-bomber. An arrester hook
was fitted. The engine was a supercharged Pratt and Whitney SR-1340C offering 480 hp at sea level. The
company designation for this aircraft was Model 205. The Model 205 was delivered to the Navy in
February 1930. Like the Model 202, it was originally tested by the Navy under a bailment contract and
bore the civil registration X-271V. By the time that test flights were terminated at the beginning of 1932, it
had been decided that the monoplane still did not have the reliability needed for a successful carrier-based
airplane. Although the Navy did not accept the aircraft as a production type, they nevertheless purchased
the airplane and the designation XF5B-1 became official. The serial number was A-8640. After three
years of testing, the airframe was static tested to destruction. )

After return to the factory from Wright Field, the XP-15 was used for further test and development work,
in the vain hope that it might eventually be granted an Army contract. However, all such hopes were
dashed on February 7, 1931, when the XP-15 crashed near Scattle after a propeller blade failed during a
vertical climb following a high speed run. The resulting vibration shook the engine out of the airframe.
The program was abandoned shortly thereafter. Although the aerodynamic design was not accepted by the
Army, many of the structural features of the XP-15 were incorporated into later models of the P-12/F4B
series then in production.

Sources:
1. Boeing Aircraft since 1916, Peter M. Bowers, Naval Institute Press, 1989.
2. "Boeing F4B-4", Peter M. Bowers, in "Aircraft in Profile”, Doubleday, 1969.

3. United States Military An‘craﬂ Smce 1909, Gordon Swanborough and Peter Bowcrs, Smithsonian
Institution Press, 1989

-

4. The American Fiohter, Enzo Angellucc1 and Pcter Bowers, Orion Books, 1987 3.
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Martin 118, 124, 125, and 129

XT6M-1, Export General Purpose Bomber, BM-1'& 2 Dive
Bombers

Besides building flying boats, the Martin Company sought to keep its hand in the single-engine bomber
market. The specifications for the XT5M-1 in 1928 had included torpedo capability, and in 1930 Martin
won a Navy contract for a single experimental two-man monocoque-fuselage torpedo bomber. The
XT6M-1, Martin Model 118, failed to attract a Navy production order. Martin looked for export sales
for an updated version of the TAM-1. The Martin Model 124 was offered as a "general purpose bomber,”
with shipping prices noted for a number of Latin American countries. Equipped with a ring cowl, it was
advertised as being 6-8 mph faster than the original, at an attractive price - $40,000 equipped with
engine and instruments, Again, no orders came.

In April 1931 Martin finally received the fruits of the dive-bomber competition the previous year in the
shape of a production order from the Navy. The quantity, however, was a stingy Depression-era
seventeen planes. Now designated as bombers, BM-1, they differed only slightly from the prototype
XT5M-1. The initial BM-1 sported a ring cowl around its radial engine and streamlined "pants” over its
wheels - though these racy extravagances seem to have been discarded in service use. After the first two
planes crashed during flight testing, a sample was taken from the middle of the production run,
designated XBM-1, and sent for further study to the National Advisory Committee on Aeronautics.
Wings were strengthened, and some of the plane's lines altered slightly to improve safety. The crashes
did not interfere with a second order for another seventeen BM-2’s, Martin Model number 129, later in
1931,

The BM-1's and later BM-2's went straight to Navy Torpedo Squadron One aboard the camrier Lexington,
then flying T4M's. After receiving the new dive bombers, the squadron was retitled Bombing One, In
1935, VB-1 transferred to the new USS Ranger, from which BM-1's and 2's operated until replaced by
Douglas SBD's in 1937, A few lingered ashore in reserve units until 1940.

Complete Model -
Specifications

Please remember to credit the Glenn L. Martin Museum Aviation Museumn when quoting or utifizing any of the information contained herin,
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Last revised: 29 May 1998

l Consolidated A-11
V Consolidated A-11 - Sources

When the Detroit Aircraft Corporation, went into receivership in 1931, it was unable to fulfill its contract
to manufacture YP-24 fighters and Y1A-9 attack planes for the USAAC. In addition, Detroit Aircraft's
chief engineer Robert J. Woods was now out of a job.

However, Woods was soon recruited by the Consolidated Aircraft Corporation of Buffalo, New York,
and he continued to work on his YP-24 design after he went over to Consolidated. Despite the failure of
the Detroit company, the USAAC was still interested in the YP-24 design. The Army ordered a single
prototype of Wood's basic design from Consolidated under the designation Y1P-25. The serial number
was 32-321.

At first glance, Consolidated's Y1P-25 looked much the same as did the Detroit YP-24. It was a two-seat,
low wing monoplane with fully-retractable main landing gear. However, there were significant differences.
The Y1P-25 had an all-metal wing in place of the wood-frame, plywood-covered wing of the YP-24. In
addition, the tail of the Y1P-25 was larger, and metal was substituted for the fabric covering on the tail
control surfaces. The engine was a 600 hp Curtiss V-1570-27 Conqueror, 12-cylinder liquid-cooled
engine with turbosupercharger mounted on the port side (the YP-24 had no supercharger). The armament
was two fixed, forward-firing machine guns mounted in the upper fuselage, plus one flexible machine gun
operated by the gunner in the rear cockpit.

A second prototype of the basic Consolidated desion was ordered as a ground attack aircraft. Designated
Y 1A-11, the aircraft differed from the Y1P-25 primanly in having a Conqueror engine without a
supercharger. In addition, the Y1A-11 had two more guns in the nose and racks for up to 400 pounds of
bombs. The serial number of the Y1A-11 was 32-322.

The flight tests with the Y1P-25 and its Y1A-11 attack counterpart went quite well. However, the Y1P-25
crashed on January 13, 1933, and was so badly damaged that it was a write-off. The Y1A-11 crashed a
week later. .

In spite of the two crashes, the USAAC did not feel that there was any intrinsic flaw in the basic design,
and later that month a contract for four production examples of the pursuit version was issued under the
designation P-30 (Ser Nos 33-204/207). The P-30 differed from the Y1P-25 by having a 675 hp Curtiss
V-1570-57 with twin-blade constant-speed prop, simplified undercariage, and revised cockpit canopy.
Four similar A-11 (33-308/311) attack versions were also ordered with unsupercharged V-1570-59
engines,

The A-11 had a performance far in advance over its contemporaries shen deliveries began in August of

1934, However, its liquid-cooled engine blocked its wider acceptance, since the Army preferred air-cooled
radial engines for its attack planes because of their lower cost and reduced vulnerability to enemy fire. Its
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When Lockheed's holding company, the Detroit Aircraft Corporation, went into receivership in 1931, they
were unable to filfill their contract to manufacture YP-24 fighters for the USAAC. In addition, Detroit
Aircraft's chief engineer Robert J. Woods was now out of a job. However, Woods was soon recruited by
the Consolidated Aircraft Corporation of Buffalo, New York.

Robert Woods continued to work on his YP-24 design when he went over to Consolidated. Despite the
failure of the Detroit company, the USAAC was still interested in the YP-24 design. The Army ordered a
single prototype of Wood's basic design from Consolidated under the designation Y1P-25. The serial
number was 32-321. At first glance, Consolidated’s Y1P-25 looked much the same as did the Detroit
YP-24, It was a two-seat, low wing monoplane with fully-retractable main landing gear. However, there
were significant differences. The YIP-25 had an all-metal wing in place of the wood-frame,
phywood-covered wing of the YP-24, In addition, the tail of the Y1P-25 was larger, and metal was
substituted for the fabric covering on the tail control surfaces. The engine was a 600 hp Curtiss
V-1570-27 Conqueror, 12-cylinder liquid-cooled engine with turbosupercharger mounted on the port side
(the YP-24 had no supercharger). The amament was two fixed, forward-firing machine guns mounted in
the upper fuselage, plus one flexible machine gun operated by the gunner in the rear cockpit.

A second prototype of the basic Consolidated design was built as a ground attack aircraft. Designated
Y1A-11, the aircraft differed from the Y1P-25 primarily in having a Conqueror engine without a
supercharger. In addition, the Y1A-11 had two more guns in the nose and racks for up to 400 pounds of
bombs. The serial number of the Y1A-11 was 32-322.

The Y1P-25 was delivered to the Army on December 9, 1932. First tests were very encouraging. Thanks
to the turbosupercharger, the Y1P-25 could achieve 247 mph at 15,000 feet in spite of 700 Ibs more
weight as compared to the YP-24, The maximum speed was 205 mph at sea level. The Y1P-25 could
climb to 10,000 fect in 6.7 minutes. Weights were 3887 Ibs empty, 5110 1bs gross.

The flight tests with the Y1P-25 and its Y1A-11 attack counterpart went quite well, However, the Y1P-25
crashed on January 13, 1933, and was so badly damaged that it was a writeoff. The Y1A-11 crashed a
week later.

In spite of the two crashes, the USAAC did not feel that there was any intrinsic flaw in the basic design,
and later that month a contract for four production examples was issued under the designation P-30 (Ser
Nos 33-204/207). The P-30 differed from the Y1P-25 by having a 675 hp Curtiss V-1570-57 with
twin-blade constant-speed prop, simplified undercarriage, and revised cockpit canopy. Four similar A-11s
(33-308/311) were also ordered with unsupercharged V-1570-59 engines.

Plans for the construction of two Y1P-25s with Pratt and Whitney radial engines which were allocated the
designations YP-27 and YP-28 did not materialize.

Sources:
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.4 (15 November 1935)
=} "Cause of crash of the Boeing bomber"
4. The findings of the Board of Officers convened at Wright
=4 Field, Dayton, Ohio, to investigate the cause of the crash
- 2xaeg on October 30, 1935, of the Boeing Aircraft Company
<=1 Bombardment plane, model 299, were to the cffect that
-4 the accident was not due to structural fatlure, or to the '
malfunctioning or failure of any of the four engines, the
airplane control surfaces or the automatic pilot, but to the locked condition of the rudder and
clevator surface controls (primarily the latter), which made it impossible for the pilot to control
the airplane. ' '

These findings were based on the locked condition of the controls after the crash; the
testimony of Licut. Donald Putt, co-pilot; of Mr. Leslie R. Tower, Boeing Aircraft Company
test pilot, as to the behavior of the airplane in the air, and the testimony of ¢yewitnesses as to
the behavior of the airplane on take off and flight.

From the evidence submitted the Board reached the conclusion that the elevator was locked in
the first hole of the quadrant on the "up elevator” side when the airplane took off, for had the
elevator been in either of the "down elevator™ holes on the quadrant or the extreme "up

10of3 097222000 7:34 PM
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elevator” hole, it would have been impossible for the airplane to be taken off in the former
case, and in the latter case the pilot could not have gotten into the seat without first releasing
the controls. With the elevator in this position they are inclined at an angle of 12.5 degrees.

During the take-off run the airplane could not assume an angle of attack greater than the
landing angle of the airplane (7.5 degrees) plus the angle of incidence of the monoplane wing
to the fuselage (3 degrees) or a total angle of 10.5 degrees. This would not be particularly
noticeable to the pilot during the ground run.

However, as soon as the airplane Ieft the ground, which scveral witnesses testified was in a tail
low attitude, the elevators, with increasing power, varying as the square of the air speed
(approximately 74 miles per hour at take-off), tended constantly to increase the angle of
attack, until the stall was reached. The trim tab on the elevator also tended to aggravate this
extreme tail heavy position, since with locked elevators, and the pilot pushing forward on the
control column, the trim tabs were up, and themselves acted as small elevators on the fixed
elevator proper.

Due to the size of the airpl.m'e and the inherent design of the control system, it is improbable |
that a pilot, taking off under these conditions, would discover that the controls were locked
until too late to prevent a crash.

The locked condition of the controls was due cither to the possibility that no effort was made
to unlock the controls prior to take-off, and as a result the controls were fully locked; the
possibility that the pilot only partially depressed the locking handle and as a result the locking
pin was only partially withdrawn from its hole in the face of the locking quadrant; or the
possibility that the locking handle was fully depressed prior to take-off and, duc to the
malfunctioning of the system, did not fully disengage the locking pin. There is no evidence to
show that the system had ever malfunctioned, but due to the inherent design it must be

05722/2000 7:34 PM



LIl pemopyto yurign £

Ay BT O T et e AL AN i . it

o B AN LN ey s RN L R P el £ PR Sl e ] 5 3% FF - Sl 0 } s c L b R

T} "‘u“”“’}& b e i LSy A R e Y ik ._M'.‘\ 'l.,\;.ﬁ*’ seiont

T S o e AR R N D N ol M v PROATL L8 o Rt s “'.*z"""‘.;"f;'i;%""

S T e N e e e e I
L ’f‘ﬁ;‘# %“)‘}?@"; i .. A .'.' -a H "‘. :ﬁw’iplr' 5.5 -..-' _. "L* m‘?:hhx }' . g : ¥ & .Fr'* S rf .
s .._ e 4 f‘_:"_'q. .)1- : 'f' W . Foo ﬁ“-huj‘:* 4 ._1:' u\}vyé}?g‘

o

e
-
-
LY
y

_ s . ;
i o

% Fouh P ot N
-"h ; Al -%-ﬁ,;_ :

vty

e
e Syt
At "3"‘{:%"3"”.‘-“”*" T R
T e
TWTE g [ i '_,'.l, k"-
R?;mfkg#i"":“‘a\ﬂb‘;}w Aty










.y | . oo
/"b\ ) 7/ 4 coples of BdProo, b ¢ ?.}-f',,-a"

C All copiés to Gen, . L \0°
s Files 1-30-38AIRCRAFT ACCIDENT ANALYSIS
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Pagaengers. ..........cvivremnemeninnne .JRANE -

RESULTS TO PERSONNEL
olat. Lt.Donald LaPutt,AC,Ca=-PilofiReg. Army.......Medor. .. ... ..|___ . o
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Parachute........ ..........

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

Account: Pilot's statement: Pilot fatal, . i ;
AsCoCo statetts At approximately 9:10 AN, Oot. 30th, at Wright Fleld. De

the Boeing Alreraft Co. 4 engine Bombardment type ;irpln.no. llt;dol !o.dz‘”. :hiio bz?on:'r‘l)hc:;'

on a duly authorized test flight, took off at Wright Fleld,

} into the wind; irmediately upen
leaving the ground the airplane assumed an abnormally steep olimbing attitude, oontirued in
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(For additicnal statements and recommendations, see General Plles)




™ DALY REIFER TO

| Rev, NO, _
S . ~ _ DEPARTMENT OF COMMERCE

BUREAU OF AIR COMMERCE
WASHINGTON.,

Rovember 21, 19335,

mBrigadier General 0, Weastover, A, ., -
doting Chief of the Afr Corps,
War Department,
Washingtcn, D, Qs
L )

Dear General Westover:

- Wo are in receipt of your letter of November 18, 1938 rohtivo
O . to obtaining the loan of, or a eopy of the report covering the
~ scoident to the Boeing Bomber at Dayton, Ohio,

Yo I.pprtﬂilt. your willingness to cooperats with this Bureau,
and in order to sxpedite matters and to sssure -you that the matter
vill bde kept in atrict-confidence, I can detail our Chief of Alr
Line Inspection Serviee, R, W, Schroeder, to go to your office and
nake a study of the cause with a.viaw to taking such precauntiomary
DeAFuUTes 48 maYy be necessary i our air line regulations to miaimize
the posaidility of another accident from a similar cause.

Schroeder, ‘as you may recall, s a Major in the AiF Corps Reserve,
and was formerly ia charge of the Teat FYlight Section at Dayton, Ohio,

£ Alr Cormerce,
lations),

“'-’; : P. Ss 1If this arrangement {s satisfactory we would like to send a
£, representative of our Ingineering Section with Mr., Sehroeder.
KA J. Co Lo
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Dqton. ouo, mmt to. tho ronoﬂu ordtrn .: oyt A
WATGHT JIZLD - . -—

ta

" Jobha B, Catting {exployses of the lateris] Mvision), ezd irs Laster Be ¢

- ~ _Captain laurence C. Craigie, ilr Cuxps,

Y
*
f
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P:vcuungl of = Bau.-a er emur- -Mnh mml at l‘ruht n-u
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DAYXH, CHIO . L.

" Ootober ::. 19038,

[ . F

SPCLLl OROSRS ) :
. - 221 )

. S .

Ty
g R 3
=L $50e

“ 1e . Under the pmud.m utuwmmhuou £00=80 lm
of Officers {e appointed to mest at this statlion ot the call of the
Prosilant thersof for the purpose of investigating, detemining the sauss
and reporting upon all ciroumstances attending the acsildmmt of the Poeing

..
N LAty i

Jdel 299 Bomberdment Lirplane, mimitted to the Oovernment as pert of ——
their bid on Ciroular Proposel 35-28, which oscurred at Wright Tield, . o -
Dayton, (hilo at about 9310 1, M., Cetober 30, 1933, pilocted by lmjor 7, S,
Floyer P, H11, Atr Corps and which resulted in tie dsath of M jor Floyer o BV

P. E111, Alr Corpe, and injuries £ Pl Lisuteuagt Domild L. Futs, Air '
Corps, Alrplane Msohanie lark H, Koogler, Juaior Aeronziiiecal Enginesr

Tower, axployes of The Bosing Cempany, Seattle, tn;tol.
Detail for the Board: i
Licutenant Colomel Fresk D. lackland, Xir Corpi, .

Captain lloward Z. Dogert, Air Corpe,
Ceptain Jemes 1N, Gillesple, Lir Corpm,

c:ytau Cecil T m.nmn. Ywdicel Corpa.
. ' ‘» .
By crder of Coloznel lartin:

20T Se HLALD,

i . * Captainm, lir Corrs,
:. Asting .ujunng.
OFTICL.L:
2057, S. LD,
Captain, Alr Corys, __
- doting Afjutant.
Coplent 3
Lt, Col. lacklonl
Capt. Bogert .
Cupt. Cillezple . . . . . «
. .Capt. Craigle , ) . . N
Cu s, Dirg<n t. ® ! . . g
- L2 b ' ’ . . v '."',.:_ )
SN , .t A ‘#—i ~ m . —— h...-......-.. S .- L ;;
\:‘;‘,“ lgfl-ﬂ 2R - 2. "r“‘-“‘:":- St I R«
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Cetober , uss.

T36.Bcard, pursmant to tho roneoucurdu' ere i.ntmd at th
sceze of the gresl and m:u; thmu‘ur. Ottobter 30, 1933, that they ma

teen so appointed.

Presents : o

s ’ _ Lisitmaxt Colonsl Frezk D. Lacklanl, ilr Caps
Captain Bomrd Z. Bogert, Air Corps, . ‘
Captain Jozwes 32 Cillesple, Alr Corys
Captaia laurenoe C, Craigle, 417 Corpe

" The Board first {nterviewed Mr. Joka B. Catting, the Flight Test
Cbzerver {n the Poelng Domber, ¥odel 299, on txis partieular f1ight, Jush )
pﬂo‘rl;o his being tam to th.o Mmi Yolley Eupﬂll- L {ExhiIde '.L'. ‘-
_ page 1).

The Board thea mdle a e-uuoa enminatica of the me.k of the

eirplens, (RAltit *r*). . .-
> - > - .
no Roard thea lntorumd t.ho following utr.-nul

(Ixhidit A - ?ucu-!. & a) = 19, T1llim 2, Zatcher, irmeoent
um&u. 2richt Fiald, qo I'hnul. :

- * -Tages 2,3, - Lnbort wells, m:nt Ih;!nur.

4x9) . Boeing Airemts. Copuny, sealgned to
) . Boaiag Dember Iodsl N9,
. * = Puge 7) = 1% larvin D, IcDeniels, Tlight Test
. ~ ' Cbasrver, Wright Fleld, ere vitnsan,

“ s _pagesSee) « Coptain Fresk G, Irviz, Mr Corpe,
. Toat Pilot, Tlying Preneh, TUright
Tield, eye vitnenss,

. " ~Tegos 86 7) = Coptaln Soz . Nerric, Jr., Alr Cerpa,
Test Pilct, Fiylrg Brenek, Tright
Tield, oye witness,

. * o Fuge 8} = I'7s Tref ¥, feclort, Torer Flonpt
Tranch, ikt Tisld, eyo vl taers,

. ® «Puges 9 & 10) = 1'rs Foury &. 150, Service
Depressatative, Prutt & thitoey Inglne .

Cocpeny, oye Titness.

. * sfors 13 %13) - lre T De TWest, Jr,, tthanie, Boslng
Atrerelt Caopeny, eye witness,

* % .ruzos0&11) = tTe Co e Daatom, Sve, Uochazte, i
Booing lireraft Comprny, eyo witness, .

The Dour? r.djomc! at 5:'.' Ps 1' wnf ret egeln a.. Cetodar 71, 2075
ﬂt 9100 Lo X

.- - L - . v
c.’ -

v . . L e

\ .. deize ':.';"é(i“:?.r u'A .ntm-. o .w-w- i.mu}.u KRN ~§n;;-'_.i;‘5'¢f.:.‘.‘g- s T e



R uoutmt colund hnk n. I.ukh.n‘.'. _u.r eorpl
Captain Eoward Z. Hogert,.Alr Corps” = ¢ .
Captain Jumes X, Gillespie, Alr Corpe’ *

Captain Laurence C, cma.o. Ay Gcrp

The Bocrd interviemsd the ‘ouoviu-nnmd utnunn

(mubu "B = Puges ), 2L 3) - vr, Boy O Grocs, Airplane Lachanis,
. ' dright Tield, Crew Cuief ot Bolug .
r Booher dodel 299, s . )
' -
-,Pagzes J & 4) -mmmo.xm.ureorg
’ (Reoallsl)

A Tk BTG

i

"% aege 4) | = Lir, George Holland, m:r Suptrutnmt.
’ TTight Fleld,

- -P-nt!!l'l&.ﬂ -.:-.mn:.nma.ummmmnc.‘
T Wrigt Tield, eye xitoesa.
- ‘

* —Teges 5, 6 & 7) =l M. C."Casrell, Alroraft Liafson :
. . Eoglresy, Tright nold. - -

" «Toges B9) < =l Xiwrd L. Pratt, nzght Test mz.,_-’__._
. : Tright Tield,

" o Pages 9 & 10) = Captain Howard n. Couah, Air ceep.
: .o Propallsr Thit, Wright Field,

" - Poge 10) - liry M. Gs Casssll, [recalled)

* = Page 11}) = Itre Donald B. Woaver, m:ut nu:u;ur
] - on Autamatio Filots, Wigt Tield. - -

The Board adjourhsl at 5143 P, & end mot sgain om llovember 1, 1033
at 9100 L, L. :

Fresents ’ . .
Licutenant Colonsl Frank D, Lacklrel, ‘ir Corps
Captain Eowmard Z. Bogert, iAlr Coris
Cuptain Jumes M. Cillespis, Alr Corps
Captein Laurance C, Craigle, Alr Corys
The Board intorviewel the following-nemsd witnecsest
{Exhibis “C* = Fages 1 &' 2) =ty Roy Q. Croozs.- (ilecalled}

- " aTagces 2L 3) = 1y Joseph FryrTizan, Chief I.u:n.or.
Flying Bruneh, '.‘.!ud:t Fivle, :

« Pugen’d & 5 -r, C. T Beata, Jre (Acoallod)
= Tagse 6] - -l Ha Do :ﬂ". b5 (Mmhd,
- Pogen €, 7 & 6) = r. Lesbert Uells. {rocalled)

Too Doard edjourned ct 6100 Po e ind met Lgain on Lovember Z, 1937

st M":’:""Q”.‘
Pt v ot ;

%m.t (iR J-C;"z:l’f' o .{’_.'e- o



N * Lteutenant Cologal Trezk D, uoﬂuﬁ. urm S & h
hAS - - .-Ceptain Howmard Z, Bogert, MdpCQorpe -  _ - . . o N e
o Captain Jemes I, G{1lespis, Alr Corps - LI AR ko

| IO Captain Laurenes O, m..mcurpl B r e
o The Board izterviemed ihe mumma Iitnnnu -

(Exbibit "D* = Pages 14 2) . = Ouptein Cocil ¥. Dingman, &ir Corps, .
. . Fost Surgeon, Wit Tleld, .

1 .. % ".-mew2k3). 1w Jom B Cutting. (Recallst) -

The Board najcm-d ot 12100 Noon uc et sgain Eovdnr ¢, 19‘.!5 at

: T 900 1, X

“ - . - .. .- "

Preseat: - '

lietenant Coloned Frank D, Iacklazd, Air Corpe
. - Cgrtain Fomerd Z, Bogert, Air Corps. -
Captain Desil ¥, Disgres, Wedioal Oozrps
Captais Luremss 0. Craigie, Liy Corpe.

The Board proceeded %o Mzt Yalley ao-pam. hrtcn. Obio and et
o} utlrﬂ.mi tho touodng-mod umun: . e eee— o
‘- I
(maug - Ml 1, 2,3, = First Lisulenent Dan.ld L. patt, - ¥ - ;':{‘.,3
425 Alr corpd, Test Pilos, tright Tleld. . Rk
Ry
- ® o Pages S5 & ¢) - Xr, Laslie R. Towsr, Test Pllot of ’ LA,
Bosing ilreraft Compaxy. . g
pd ® o Tuges 6 & 7) - 1, liark H. Xoogler, Alrplane “:‘
Lsgchanip, Tright Jield, )
- * o Tages 7% 8) = ¥irst Lisutensnt Robert ¥, Giowmanoll, s
. Alr Corpe, Fower Plact Erwnen, - 3
. . Bt Melde T T T e — ==
The Doard retumed to Lt Tisld and fsterviewsd the folloviag-smed | 3L
lrlt.r.unn . Y LA
T 235
{.xhidbit ¥Z*® = Tuges € % 9) = FLrot Lioutenant leopard Fe Jarresn, Nalsh
Aly Corps, Project Cfficer ca f*’)
Bderdzent Alrplones, wripht Flelds - o
.. . . TR 1
. ®* « Poces 9 & 10) = Captaln Dulloy U. Tatkips, Alr Corpe, s = "‘-‘;3
: Pover Plant Bransh, Wrli gt Telds Aoy
- F‘h‘.’*
The Board ther procecled to roview tll ovilence, teatinony cnd recoris Sl A
pertalning to the sccident azd errived st tho following ﬂncius, efter thich LoV
ey

1t sdjourned, sine die.
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After careful and &us constirmtica u the nct- swmt out i u- BN S O 58
investigation the Board finds;- D T Rt
TRt TR

_ Tield, end that at approxizately 9110 AL oo October 20, 1935, ereabed.

" all of erdbital contents, righs, (B} Dumms, 1st and 2nd degree, gwmeralized,

"1,  Thas s .ypmnunmm on Oétoder aa. 1938 n [N
- Wright Yield, Daytca, Ohio, the Boeing Alrcruft Cagany Boanbeardment - e -

"Alrplane Jodsl 299, Wifle belng flom on & fuly mthorissd test flighs, 't,
took off, imeiigtely sssumed 23 abncemally steed climbing attitude, . .
eontinuing is this attitnde until it stalled at’ qmumdr 200 oot ~ - i B .
altitule snd then ereabed, pover ca, on the cu'a:u.. ul. i.nnul.tlly . N R
caught fire, ' Y (i
2, Thaten tnl fiighy tho lu';hu wus ma br the tounuc | Z’.’g
[ 20 L} —— e —e—— - Y
Pilos - Wice Foyer 7, B, Ay Corps T
. . .?-5._36
Co=pilot ls% Lieut, nmn Le Futt, Alr Corps -
Coatracter's ire Leslte B, m. Chief Pilog pf = ’
o Represmtative the Boelng Alrcrafy Cozpany,
. FUght Test  Mre Jobn B, Cutting, Jumior Lu-mnued.
. Obzerver + Tngioeer 18 exploy of the Material 4
. Piviglom. - L ~ .
lschanie - - Ur, Iurk H. Koogler, eaployee of e
‘ " Materiel Divislome
Se ~That-the-crash-and ummtng fire rm.n.a-u the total .
dutﬂﬂin of the =irplane, .

4 That Major Floysr P, Hill, Atr Corps, O-1147&, stationed at .
Iright Tield, Dayton, Ohio, was on an zuthorized tesg flight et Jight . — -

and was theredby injured acd bturned as a remilt of tis creshs The injuries
were as followss (1) Cerebral lacerations, rultiple, severs, gmeralised,
(2) shook, murgical, severe. (3] Fmetufs, ecapound, carinuted, beginning
at the supma crbital notch, right, extending emtislly elong the roof,
pedial mll tnd flocr of ortis, right, through the optie fuorumen, eribrifora
plate end bass of skull, involving forscen mgnum. (4) Evulsion of eye and

icwlving the sntire toly. (6] laceratsd wound, 3 on long, trensverse, .-
spprozimmtely B exm above imsertion of tendd achilles oa os calcis, partially
severing tendo echilles, right, (7) Tounis, lacerated, scalp, rultiple,
sevare,

B. Thas Major Floyfr P, E11l dfed at Limi Yalley ¥oepital, Dayion,
Ohio, at 12345 P.k. on October X0, 1933. The irmeliate omuse of Gsath beingi
(1) CoerebTal lacernticas, Fultlple, sivére, ;nu\nuﬁ. (2) Stoek, surgioal,
SAYOTE,

S« That st ths. tize of the crush !mjor Floyer P Eill wns not wder
the influmee of alcohol or marcotie drugs.

7¢ That the death of Injor Ployer P. Hill occourred in 1iis of duty
and not e & result of khis owa pistconuct,

&
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' B. 'rhlt First umm Demald L, Mt. u.r cerpl. 0-178?8. e i o

 atattoned at Tright Tiel2, Dayton, Chio, was ca an mthiorized test gt A

b 8t Wit Fald and thot at ammm.y 9110 A ca*October X, 1933, S 22
-‘ereshed and was thereby infured as@ burned as R remils of the-cresh. The, - - %

% fajuries wers gs follomey (1) lLacerated wound, 1X om long, sxtwmdling to ’ v
the bone, beginning in the.laft eystrow; alove the supre~oridtal noteh, BN
. exteding in a erecentric manner postericrly over thw tampoml area, lefs, .
«* .+ .,co8 enling pear the lambdlsoilal suture lins, sprrorimtely 8 om t0 lef$ of
the =id saggital lins. (2) cauda, niderately sevesre, 1mnar surface, - .-
. 7 "t arXle, right. (3) Coutusicd; moderntely sewsre, posterior surfree, lower
third, arm, righs, 4 u-atu'. (4) Darns, 1st snd E22 degres, on hu.
sar and sealp, right.
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e ~ That First Lisvtenant Donsld L. Futt was tnluportnl 1 4
axiulance to 1%axmi Talley Hospital, Dayton, Chio, crriving there as stous
10:00 LK.M, on Octoder ao. 1930, where mpcr treatzent wus alminiatered,

10, That at ths time of th- u-uh Tirst unuum nuane L. Putt
was nct under the iaflumes of deohol ar muuc érugs.

) 11. Tt the fnjuries suffersd by First Lisutenant Donald L. Puts
were iacurred in line of duty &nd were not the resilt of his own xisconiuet,
anf are not,likely to resils in permaneat, partial cr complete a-mm:.

12, That Leslie R, ‘rom. test pilot mployed by u- ug um-:t

%

-yt
a¥y

T -,
.

1

:_‘,.‘ ;irh : )

ey

Company, was oo a test flight at Tright F1ald at_the recuest o Juor
¥ P, Hill, Culef, Fiying Prunch. A4S aprroximetely 9:10 A on mnbor 20, 1#35
,-,v:"; ‘the airplane, piloted by I jor Floysr P Eill, crTashed cnd burmed thembdy.. . .

causing the following injuries’ to bs inflisted upon Laslis R, Tower: (1)
Multiple eress of 2nd degrees Duwns, over face, hapds, ares md legs, (2)
Coztused ani lacerated wounds, rmltiple, severs, over the vorter of the skull,
sxteniing to the dome. (3) Frasture, simple, linsar, transverse, through
parietal bome, ) - .

13, That Leslio R, Towsr was transported dy subulance to limmi Tallsy
Hospital, Doytom, Ohio, crriving thers at about 10:00 L.::. of Oatoder M, 1938,
where proper treatmont was adxzinistered,

1
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E 14. That Leslle R, -Towr was not ualer the infiuemoe-of 2loohol-or ‘

' porcotis drugs. ; ' - . LI
1%, That the fnfuries auffered by Laslie R, Tower ware inciurred as .

a rocult of en eirplace crush ce above desorited cnd are not tim result cf

eny nisconduct on his part. It is undetermined gs to wether or act any -

disability v1ll result, ..

NSRRI
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I 16, That Jokn B, Cutting, govern=ent oivilicn exployee, exployed at
= Tright Tield, Dayton, Chio, In the ocapacity of Juntor Aoroncutical Mnginser,
© was on od outhorized test flight ot Uricht Pield, Dmyton, Ohio, Octoder D, 1935,
,.'f wnd at aprroximately 2110 A.L., the airplane, 3ileted by Lnjce Ployer P B, )
4 ALr Corps, crashed ard durned thereby ecusing the following imjuries to e -
‘s iaflictod upon Joha E. Cutting: (1) Burns, lst end 22d degres, faes, all :
_ E surfaces.

5’.’- 17, That Joia B. Cutt!.ng wea trunsportsd by cxbulence to tiomi Yalley
. “Hoepitsl, Daytoz, Chic, crriving thore et sbout 10:00 4.2, , Ostober 30, 1933,
i waere proper treatment vas uéninjetered.

L .

Q’:‘f 18,  That John B. Cuttirg wcs not under the influemce of eleohel or

,;&'. nercotio druges,

3 anean,
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- boles on the cualraat or the sxtrems "up elewator® hole, it would have been .

Yy

19 ‘atithe u:u.m- i br Totin n:f Ciritng ‘v were

1ins of futy snd vere not tha, remilt:of iis om nisso

._ukou_te ron.n u pmm. ;::rtlll or mluto amuu;. v b :
. i

© 20, mt i.nrk H !:ooghr. pnm:-.mt dvuua -p.'w:n. uplo:-vd at < e
it nua. Dayton, Ohalo, in the capecity of Alrplare Vechanis, ms onan. - .. -
. cutlorized test flighy at WrighS Fiald, Dayton, Chio, Ostober 30, 1938, and: '~ TR
At epproziately 9110 LA, the alrpline;; piloted by Majer YISjoF FoRIIT —
Aitr Corps, ¢rashed znd bLurned thersty causing the following imjuries to e IR
inflicted upen Mark E. Eoogler; m. 1st and 224 dlg-u. fags, a1} m«-. -

z, mtmmwummmawmm"tommm; .
Hospital, Dayton, Chio, arrivizg there at about 10500-AuXfe, OStOBer 2,103, . -
mn Iroper treatzert was adzinistersd, .

.-
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b,
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22, mtm&w"m ot un!orthl urlmuctdaohola
parcotis drugs, e )

23, That the infurims .nfru'-dbrﬁ.zt_& w-rmmdu' .
1ine of duty and were not the result of his omn riseondust cnd are not likely . "
to result in permanent, partial. or mplltl disability, - .

4. That the direet cause of the orush was tiw looked conditiom of
the rulder cnd elevator surface eatrols (primrily the latter) shich rade fs a
imposgidble for the yuet to sontIdl the sirplase. Thias finling is \esed ca
the rouer!u:

(nl ‘nn locked ccnldition of the oontrols m-r the ormsh, . -

{b) The testimony of First Lieutenant 'Dunn 3. s, Ay
Corps, Oo=-pllod, mi of 19% Laslis R« Tuwer, the Nosing
. Alrerefs Caxrpany®s Twss PFiled, e to the bmuu' of
the sirplane in the ain, :

- (u) The testinmony ef sye witnesses as t0 the dedavicr of
the airplass om ths hh-ertnaunuht. L
Froo the evidmoe -uuut-d the Burd. belisven tht t» -l.mtur
wis locked in the first hole of the quadranmt on the "up elevator® sile, when
the airplane took off. Hod the slsvator besn in eltler of the "fowa elewvetof*

irpossitle for the airplane to be takea off in the fomer cese, ead lothe— "~ — —|
1atter canss the pllot could mot have potten into the sest vithout fiwmet -
releasing the coztrols. Tith the elervators in this position they are inelined
at tn ancle of 12-1/2 degrees to the stabilizers This checks the position ina
which 1y Igo testified he locked the elevators to run up the or.guu. -

During the toke-off run the airplene could not sssure an cagle of
attoek greanter than tho leafirg mngle of the cirplens (7e1/2 Zeprecs) plus the
angle of iacidemes of the moneplane wing to the fuselege (3 degcrees) or o total
coglo of 10-1/2 degreas,

Tails would rot be perticularly noticeutle to the pllet luriig the
ground run, HForevar, as soocu cf the zirplace lefy tie gound, which ecvorel
witnesses toatified vus iL a il low cttitufls, the slevators, rith iparsasing
power, verring to the sgmre of the alr spoed (aprozimntely 74 riles Jer howr
ct teke-orf), tonded constuntly %o increess tlo ungle of attack, ucztil the
stall rves roached, The sorvo tad on tho elevctor clso tonled to cpprivete thia
oxtreas teil heavy condition, aince with Yocked elewators, :ad tho pilot punung .
formard on the control column, the sorvo tits nero np, tnd thazsalves cetol v
mmall lo-r_torn on tho Tixed clovntor [roper. i .
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2.. 'ba.t tus to the nizo of thu elrpluu ad tho znh e.u!.;n
o: t'0 control systex it 15 izprobable 4ot & piide, taking &ff undam these +- ..
conlitions, wuld 2iscovrsr that t» conlirols vers locked until too late to
tarceshi—Thie £inding 15 based upon tha following Znelsg

) T - -

{a) The -x:aer_ forces ere hich zal 1% 1n customly to
- nxintains directional coxtrol Surirg the tzka-otr
™n by nn.niwhum of tke tmtthl. .

(s} The ahvt.tor foreen are high :.n.e 1t 1s custormery to.
set the clevator trim tad ot such a position thmg

- the pirplans flles 1tsalf off the mud vhen flying
L LD atta!.mdo

~

(e) -Tith tim cmnu locked thers is aprroximately four
Jdnches of fore zand sff $mard of the ¢amtrol wisel
tal a lesnsr Cogren of traval of the rulfer pelzls,. .
Thls mowxiont ratuates the servo control todes end i -
oyorosel by springs ™aich are insorporated into the . .t
tontrol wystem, This movement i3 nare than wild Ye

recuired 10 fcke-cft the drpl:no under ncx-:.n:. - -
conditicns, . . ®
26, Thet the lodked ‘ecmliticn d_th_b oontrols ves due either tot ’

The omaibility that no effort s redo to unlock the
cottrols prior to tale-cff and as a result.ide-controls
wire fully loocked, Dus 40 tha Jsath cf tls pllot thias
Tossibility cencot Ve efinitely detsrmined) o

(b) The possidility thnt the pilot cxly peartiallr lermwssed
L . the locking kendle anl s o result the locking rin ws
.- onlz-rartially withiravz from its hole in ite fnoe.cf
: tho lockirg. mtrut; or

{e] The poﬂ;itultr that tho lockirgs henflo vaz fully
dorrasaed TTior to talwec?f c2d Cuo %o malfunctioning
cf the*frsten 814 net- fully Slsengage 2o locking pine
Tocre wes oo eviimce o0 sao% that’thd r3tae hal evur )
ralfunetionsd tut due %o tho inhereat eu!.;n 1t miet
to corcidered as G Joscidility,. . .

{e)

27, ™aot ‘te erzth was Zot e to mny fauly ctructurdd cr eerolmizie
Cend n of tuls alrrlauo pxe to any unfesircble or elverse f171ug o handling
skalitice ¢f tao rlrzline,

2. Thoat t'o croch wac pot Cus W pt".-wfcturr.l fillure,
9. Tt there i Lo eviddice of miciige o ctteopt ot colodacte
SGe " at there 12 Lo uvliwmee of fulluro er mlfunciicning of ang of 7

‘the £1ight ooLtrols or Sonirol TUTSLiges.

+
»

";z
L ReF s
~alg

T,  That there I1s no ovilmoe of wiy malfunsticaing or falluru of any o
ef ttn four mpinos or propellers, L
. - LR
%2,  That the utomatie pilet vme act La orerction tal soull mot ity ol
wy heyo Hocn responeitleo far tho eruadl, R
X - ) s
33, Thot tho Matribtutlon of tho 1oud fn tue Limpleid vir tho suso fE ,"J:.}
thaot =90¢ on previous flights uod tint tilie lobd ms Wil projerly cosurols ;:“
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3, Tndt e ucmm m m m rmn ot:mftr matnteanoss ¢

-t. 35, That mo unru cu:utm t!u mml'lbckl.u u‘dmu-'or uu - 2
Bosing Lodel 299 were mds on the 89 mpomumt 51 any ot th- b:nd:u ;
of the n:d.nuru; sut!.ea. - i

3L, - mtmnunmumar.. Putt, Ate cor:n. u:-. ;roha!.

. .

Cutting and 1%, Iark ¥, Xoogler ercaped from the wreoked snd tuming ;u-pm-
unaided, and that Mxjor Floyer P, H111 and Mr, Leslie B, Tower &us to thelr = .
injuries were umbdls to escape from the pilot's cockpis wthous assishanoe,: ey

Tirst Lisutezant RBobert K, Giovannoll, Afr Corpe, ashistel Mry Leslie R, Tower - _- R '
from the airplane, mnd then, 4% great risk %0 himsslf, got inside the Murning
coekrit, extricated 1ajor Floyer P. Eill enl peassed him ous of a wniew, -
santine, First Lisutenant Lecoard ¥, Barman, Aly Ocrpe, aleg at emsidarsble
persooal risk, protscted First Lisuteaant Robers X, Olovamnolt with & fireprocf
blankes, mummunmr.mnunmmmocmm. na -
wndhutoml.cnﬁnm . H

+

Ne Tuat rum Lieutmant Robert X. mmn. ALy Ou-p-. 04.0008..

statiocned -at Wright T1818, Inyton, Ghio, in the scurse of resous of the : y

) ©  oecupants of the disabdled atrplans, suffered the following iajuriess (1) au:n. —
‘ 1t eand End degres, bLoth hanis, sll mrfaces, (2) Buras, last and 234 degres, :

irregular in cutline, apprezizately 10 by 40 am over back, oa ﬂdlt lnpuhr N ™
region. {3) Burns, 1st degres, fuce, all surfaces, g A
38, That First Lieutenazs Rodert K. Glovaamoll was tx-lmtod vy _ . - kE.
azbulance to Kiazi Yallly Hospital, Daytom, Chis, arriving thare If—iﬁ—‘{ ] 4
10100 A.M,, Ostoder 50, 1930, vhare jroper tredtmect was afministered, ~- ix
30, That First Lieutesart Robery X, Gliovanzoll was mot-usder tde v
. influenae of alechol  parcotis &rugss - . ~ . g 3
‘ i
40. Tt the iajuries suffersd by First Lisutenant Robert X. Clovannooll Ry
. wers insurred ia line of duty aud were not the remult of ks omn misoonduat and i
are not likaly to result in permanent, partial or complete 21sadbilisy. . 11.;’.
; : . %)
41, That First Lisutecart Lecoard ¥, Earmen, Air Oorps, 0-17479, . E,J
stationed et Tright Field, Dayton, Chio, 1a the course of rescus of the cecupaats py
—_— . of the disabled mirplane puffered the folloving iafuries: Baxrze, et end 2md ..~
degres, talrer surfaces, all fingers, totd hands. - ;:‘,
. » "y
42, ' That Tirst Licutecant Leonsrd ¥, llaroan was tronsported by ‘;5?
ochulance to 14smi Valley Hospital, Duyton, Ohle, srriving there at about 10:00 gl
Aslls, Cotoder 30, 1935, whers proper treaizent mus sdministersd, | *{;
. 43¢ Tiat rirst Lieutecant leozard ¥, Barmen was not under the tnfluence -':"r’
of eleohol or narcotio drugss ) 2’]3:‘;«
4. That the fnfuries mffered by Tirst Lteutensat Leorard s Jarmaa g
vere inewrod Iin line of 2uty ani were pot the result of hia owa zisconduet end Y
arve ot 1ikely to result ir pemsnent, partial or oaplets élscbility. -‘_.‘.Lg‘
% it
1 £%, o 3card £iz’s thit the locking Zsviee L8 itcorparuted in this ™
2 cirplaze is fxulty I= the followicg Tespectas .;;.1-
TR b L
=g - {1} =ue coz’iticn of the coutrols, tiat is, vietier locksf or £
.{} walocke?, i zot Zirectly a;;arwnt to e pilot. ;5’
?‘.{ (2) Lo werning device iz incorporuted cu the ipstrsoct f:ﬂ‘
b3 voard which would rrevent ca attempt to tukmeoff :,:;
Pk rith the controls locked. Ty
q P . %L e
v {5) The locution of the locking bencle im cuch that It 8
ot is out of the pilot's cormcl runge ¢f vislon, e
B ‘ ' - - A
o =] =)
X : :.7 ,'?L.i
AN - . . ) L
EEI N ik Al L s o el e s
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L S~ (c) - The' hhmt nmmm ot the n!.;ht ecnmt.
- a0 L Batmz, dne to the ajrings which opposs.. [ U
Cee | _} noveesnt of the aerw tabs, 18 such that the -
27,0 pdlot ooulld make mn apparsntly normal take-off
- S lﬂo:km:: baing awre tint » ooxmvh -n .
| : T

(2) The relative motions ut e mtro!. locking ban&s in’
the cockpit and the losking pins im the slswtor end
ulder quadrazts are such tiat the main portica of the -
control handle trurel xoves the locking pins s L I
fally 1odked %o & partially locked scndition, aad lass -
than ons-half ingh of the final travel of . the Manlle

. zoves the pin from a partially locked to & somplesaly
mlocked position, 7This relationshiip Soes DL leate
-sufficiant murgin to 0over poscible slaskming of the
oighty Seet o more of S/3% fnoh eabdle.

(3) The control hindle travel 12 1imtted ém the upwrd .
" (loeking) rangs by the cam follower reaching the ezd

R Ay T
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AAAAA of- the-can-slob-at-the-slewmter-itself, ut-cn-the

2owomrd (tnlecking) Tenge the ocatrol headle s <.
Jtovred &t the floor of the oockpid befere the amm
follower a% tie elevatcor nacessirily rsaches the mi
of the omm slots Thus the pilot tmzuno$ be certaln
that the pizs in the lodking qumérsnts ere fully
Cisenguged vhen the oomtrol handls.in the eoekyit bas -°
been fully dapressed to tha limit of {ts travel,

« Thers siould be sorxe overe-travel insorporated in the
unlocking remge of tha loeking henlle,

{¢) It woull be practically impossitle for the pilet to
reloass the alevator lodking mectanisn with an alr
load on the alevators equal 10 that insurred st take=
off spesd vith a 12-1/R Zsgree up-elsvator setting,
the one in which the slevaters are normlly locked
vhile rurxaing up the engines, This ms Zetermined by

‘ ‘ rakizsg 8 sod-uqp of & portion of the elavator torque

—_ - - - tube, *ith-the locking quadreat axf locking pin— —-—

R asserbly nounted in their proper relative positions,
5"; and conneetizg the certrol haandle end its bellerexk
3"-’ to this assertly by a shors length of 3/52 inch eadle,
' {See Photogreph Mo, 52843, Txhidit XN}, Fnown loals
I were then ajpited to a platform, attached to tie

L

toryue tude of the elevators, at an 13 indy lever erm,
and the statio force, at the centrol handle, to
rolease the looking pin, wos Zetemined, The DBoard i»

r
e satfsfied that with o take=cff speed of 74 riles per

» Rour {the Sakseoff spesd of the Soeing Lodel 299}, ead

1] ’ with the mechaniccl adventoge of 2,475 to 1 whiel

¥ ' . exi{sts in the lockitg mechariem, it would be practically.

ir~oseitle for the pilot to relesss the elevator locking
pin in ight.
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The Doard roea.::-ad: that: . ’ . L -

1, Caall h.rgo multi-engined airplanes, vhers more than one -
pilot 1s required in erder ;roperly to cperete the multiplieity of eantiols,. ,
that specifie duties e Jrescridsd for the pilos, co=pilot'znd for sach - ) >
mbcretth-mr;tothcn&thtmrunnrbomtmddtbm '
of Gstalled supervisjon of all the wlves, controls axd inficators which
cdorn the mtnl cockpit of & sodern mlﬂ.-nd.ud airplans,
- -

2. m ecntrol surfaces de o designed tias 2o mfuo eun:ol.
locks are necessary,

S. The releasirg mechanim of surface coztrol locks, va'---vle:-_c.
be so ocomatructeld that {% will be fmpowsildle for the pilot to taxi the .
sirplons—rith-the-eontrole-locked,—IV-should-belmpossidles e the pllot to . - .
" be sble to fully opmn the ﬁu'cttlu, for exmuple, vith tls nontnh lockeds e

. 4. The detall design of axy eontrol. lock relsase mechenism should
be sush gt it {s positive snd instentanscus in wnlodking the controls, end- - - - -
rot Cependent ca springs or spring loadsd cables., Inspestion.doore abomld — ——
be sch that fnspeetion of the mlno lotking muhul.n cad controls can ‘
readily be mis, -~

NI ‘!f\‘-n""’ Eel ey 4:-41‘ %]
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FROX D, LacELID, '.';?’1;
Lt. Cols, Alr cm-. T s
Jm 0 Lemders Fresiims, ~ £

mptnln, FLiy r:orpl, . Captain, ifr Corps,
\ Lapber, Regurder. .

- Captals, ﬂ-u’g'mm.

Lazbor,
}},r-u-” 138 .
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) mw;rgpu of Davator Lock Test Set-Tp

"1r. Joha B. Cutting

- 1%, Allem J. Dowxxnn

Testizony of Titnesses muken Gotodes 30, 1935 12 Tage
- - - » a

toveaber 3
- 2
4

of Moard's Bximatica of Wreek

»
-
L}
"
b3

Pe .
, Report of Euimmt Bransh on Autcmatie Pllot -~

*"Tlighs Test Proasdure®
Copy of
Copy of‘last Cazpleted Jorn 1 on Boaing Bomber
Photographs Referred to in EXAIdME T
Thotograrhs Thien During Fire .t
Thotogrophs Takhn After Fire Yas Extingaished

Ior

4

-

v, TA11iam X, Batcher— —- - -
tr, Jachert Wells -

Caytain Frdak G. Irvin, L. Ce

Captein Sem 2. furris, 1. €.

1%s, Iarvin D, LeDaniels

s, Fred 1. Usckert LI
1%, Nomry ¥. Igo . - -
1 He De-Tast, TTe - "';‘ . '

!ﬁ'l Ce e mﬂ“n. b p N
%y, oy 0, Croc=s .
1%, Seorgoe Tollnd

17 1% Co Cossell

1y, ~Zward L. Frats

Cuptain Eowmrd £, Couds, e Co

tr. Donuld B. Geovor

e, Joseoh Iurriian

Captain Cesil =, Dingas, ¥ C.
First Liouts Doaall Le Fubt, 2o Co
vy, Leslie N1, Tower
Ty, lnrk H. Koogler .
wirst Licut. Robort ¥ Glovenzoll, he C
Tipet Lieut, Leonard ¥ Larman, 1. C.
Ceptoin Dudley Ve Vatkins, Ae Co

.-

Sated 0ok, 7, 1935, .04 mts-g.g
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- =" Tbe follovizgVestimony ves sulrdtted 12 commetion with the meccifeat
of tha,Bodng_ Alreraft Cocpany Bochardment Alrplacs liodel o. 299, ;
Joka B. Cutting . Telzbstay, Cotober 30, 1935,

L Y
_—

Ay John B, Cutting, cfter being &:17 sworn, tut!.ﬂoa as tcue'u

Tour ocoupatica? )

Junior Aeronsuticel Faginser, Tlying Btnd:. it ﬂdd. Dayton, Ohio,
asxigmmd to thls flight aa tus obnrnr.

That are your 1deas otthle‘-uhct th Bosing 29017

I wos right belhind the pllot on the left xile, Ve got off the md.
we nosed up end then the left wing Qeserided o circle. As far as X
oun remachey the potors were 0.X, Ve were ga_lng to &0 a olixding test,

Qs lotors were funaticairg 0.X.7 .
A+ As far as I know, I hada't rcct!.vod cay 18ea tiat they mn‘to

) Qs Azything go wrong? ’ - :
d¢ I don't Imow. Aaything I could say woull caly be a guess,

re

re

s thers -w suMan chm;o in_the attitule of tte eirplans? . i

=

Asw It Lediately nosed my ud right cfter the take«-cff, At first I thought
e wms trring spectaoular flying. I mae surprised at.first becsuse I
€14n't think be wyld do spectacular flying, .

3. Tho wme ptlotl.ﬁc the airplam?
4+ Injor FIll wus 2t the oontrols, Lisutonant Putt was in the co-pilot's
seat. 1°r, Tower was jtanding in the atsls. I was adtting in the

.f.',':'r-'g A
Ao .'t’u:'.'
C il e ieth

oy

)

l.‘ﬁ

E
Vi

AN

(w4

e I
i

1 A

R AN
i}
7y

narigator's amat urutuma W jor Eill. . : i

Q¢ Then & you firet realize that lnﬁm ms mp;?
As  Right efter wo vent into the very steep clich,
: !
an1 =, Datcher . Tednoedy, Cotober 30, 1938,

s, Tilliem . Pateler, cftor belrng duly sworn, testifiled cs follews:

s Towr cacupation?
4+  Armomont fechenic, Srrament lademutory, Wikt Flald, Duytoac, Chio,
auo:bh ard éisassocble eranant oo eirplanes,

Qe Did ;ou vitoess the tohe=off :nd the erueh of the 3«1:. =
A Tet. - . _ .

e T ryou gtate in cour owm woris it jou cbservod ‘mu the atcrting
of the teke-off to t® orash?

Ae T obzeTvold thet tha toll heal over loft t!:o Eouw=d until tho londing
wheols Tare off tha pround, Then 1f got up to ctout sixty o seveoty
Zect 1t sturtcd in a vory ecute olircd rnd, of courre, vaut izto a ctall
=l »mt over sidoways tn? come down oo the loft wing.

SSuinit i ) o R ST 3
- 'S ’ . *

T S it we L meeem - -——E g gvmepr—e st -




As 1"00
) ﬁu the front wheels took off,. The hn.d.ug Ihnh raised ﬂ.rlt-
~i- - g, ¥here were you standing with rtrornn to the take=offd Lo
A Itm':eth-hﬂofthocup. ambymmna stand, :m.
side view,

Qs That would be dﬂ‘i st right lndil %o the take=off, womld ll not?
Ao Tone ’ .
0

IR AT e NR

Qe Did you cheerve any motion of the denter _ o,
As To, T 418 zot, b o

I+ Tere the xotors functioning all right? . :
As T would sey ﬂuymogutung out right 1w to the lsats . ) L

'

YRR BB NY

x.anbm 1011.- , o mia.;."omur 20, 1933:

€

l.r. I.ubort Zells, after hcin; My mn, tutirhd as follows:

£ ..
e '¥s ?aa.t- Secupationy — T
J N As Trojest Zrginssr on the Boeizg Dxmdardnent u:ph.no Lodal no. 299. .

E_ represecting the Boeing Alroraft cmpuv.

3 S+ YJeTe You an eys witness to “the erssh of the Soelng 2997 .

5 Av T wan,

N - - ———— - — —

Qe W11 you give the Board a eumhto acoount of whet you asaw lualng -

X - to the erash?

A Ads The engines were warmed up by Hexry Ig9, the Prats L '.'hnnq Caerany

i Reprssmatative, after which Major Fill, Lieutenant Putt, Lealey TOower ]

P end twe othey man, I oo not sure of thelir nazes, went adoard, The ship . )
A " was taxied neross the aproa and turned inte position, ready for take-off, v iy

v .e length of take=off seemed only slightly longer than normsl bu% it .‘f;;
'E"_ was naticed that tte tall waa down for the full lesgth of take=off and s
. os & Tesult of this the suip olirded steeply. Aifter leaving the ground, el .
= sprorently stalled 12 s steep olizb, the laft wing dropping, and eTasbed LR
o in a direstion opposite %0 that of the take=off, the left wing striking ':;
% the ground firste The ship burst 1ato flames almost Lmmedictelye ; The ST
< lending angle of the airplane for centerline of the fuselesy 1s around _‘%‘.E
4 7 dezress, alao the thrust line. ‘*_,,;{lé-'
: "4e Could you say vhether the main londing theals left the ground defsre ke . :FE}_

‘ tail vheel? Ve
[ Ae It sppeared that they left st almost the soae tize. gy
{ s Uss this take=off as You observed 1%, a nomal take=off in Tour opistons Yy
h Ae It Zppesred to be norral at the atart bHut 1t was chrorral In thet the tall AL
d1dnvt rise during tia full leagth of the take=off run, . iy
,.‘ll L3 :. )i
i 3
'P’- .t‘
i o R
% Cooianegs At - . : ' Teie 3 oo
L . ; 1 ‘-_3
L e e . - . . ewemy . - . o }.

-t . e s
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m Sri Qe Lre .olh. hct long hgn you bnn usignnd a8 ?rojoet Egmn:, on'thil g ...i. -_-'&;':
2 ,airplanet | : el S
¥ B 4. "Stzce diguat 20th, Lo FoL %
=X - . - - !
3 ", % TaTe you eonnoctod ﬂth the- exglasering on thh d.rpluo ut tre rutarr‘l 3

As Tea, —_—— o

G Are yru fgzilfar vith 'all tte englnesring dotdh?
As Xoat of thes, Tes,

(o‘; e
ek
b
|
!

d, o
s
_-'~.

Qs Are you feniliar with the nechanieal lacHr.g dmcu for tho eontuh?

ARl i
B

F ™ T.l' . . .
g - Qs 111 you tell us in your own words how they mdient B
" As” Doth the alevafor and.rudder oontrol locks are motuated by a eldsed ubh
X - syt from a single hazdle 1o the sockpis, BRalsing of thig hahdle tends
. to move locking pins at elevator snd rulder into holes 1n quairants oa .
Ex N the respeotive torqus tudes of the surfecess The looking pin 1 spring .
€3 loaded sgainst an wpward motion of the eoatrol handle, This apring lead -
; . i1z Orlied at the loek pin ond tends to 20ld the contrel vnlocked sxeapt Y
s Wl on the cockpit Randle 1s moved to the looked positicn. The =otion s '
g - arted to the pin by meazs of an neutrh omz cpersted Dy the tadle = T T
=4 sratem, . _ -
-
k}ﬁf' S Iz that positioa ia the lock handle in the puot'l ooalpis wtea the ecntrols
;}. ore caxpletely unlocked? - .
O Ae The handle in the cockpls should be flush xith the floor.to insurs that the

. controls are cxPletaly unlooked,

- — - —,———— e ——

rEA . .

Y S How far sdove the floor is ¢the handle when the controls are cocpletely
1 locked?
=X A. An iach =nd a Balf to two inchu. .

q. ith the eontrols locked tho hmdh in ¢he ocockpit 1s 1o the extraze Ap® -
position fron the floor?
As That !s right, for delng fully Iockod.

AR

Y

w
)

a+ If a situction aroge -‘uru the control handlie is pushed down to xithin an
inch of the floor, would that i{rsure the urlocking of the controlst .
Ay To. It !is paulb e thet the nin mipht still de -u-nu- in sfgagexent,

N T
N
’

S

w Fow tlose o t s floor st thisz control hondle bo to ivaure a caxplete
unlockirg 2f the control surfuces?
A« It ahould be flusk, There i1a sx e leszay there but it !l 1.1 4 :minng

- ¥,
Y
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o which I have neasured, !:
] . o o8

i w Thea %o 1isure the explets uzlockirg of the control surfeces frory the ’:
poaitior of Yeing fully locked, the coztrol st be ontird: to the floort e

As 0.a% 13 the only sure position, . . -

% Aare ym familiar xith this part?
ds Yess That 13 tle slerctor lock guadrant, —

A el

G Uill you exzamine it, plesas, 2=4 tell us there you thiaok the lockizg pin
zLy havy beon ot the %ime of the crash?
Ae Trom fnrpeoting thls, 1t shows the three lower holes %3 be 7orm wuiok

A+ zould Jeave 1% {n doubt az to whet Lole %ha yin might Lave beon in,
¥ ’
‘} : . ey
";} . 1 s
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< &8 Profect Toginesr YOU hvi'mﬁahtudly timed e murder oﬂm—om . TR
th full nommal losd, have you nott ’ LI
& A" "5 ones I rezecher ticat elesrly are the ones tist were made Just tte e
other day in the take=0ff teat here at Eright Tiald, Te clecked tiose ..
-ﬂnlvnughlyﬂthuoruurynteh. . cusn - . et

Lot were those mun!

They sestmef %o be from thirteen to £1ftesn sevonds defore leaving the
grousl, Thoae wele, however, faater that sormal take~offs thaet we Nad
nede rrevicualy to that tine becmuse Il bﬂ.hn they were using full
take=0ff power, . >

re

Did tle cotyrs appear to de funsticalzg satisfastorily?
Tes they ald, and 1% was surpriaing that the ship was oble to olizd us .
far s 1% 214} cpparexntly 1% was deing olirded calnly on the xotors.

re

Did you cheerve t4e zngle of the urplano to inorease lrmedlately after -~
i1t laf't the ground? v

Ae The sirplane semmed- %0 stealily inocresse its =ngle of lttlek up untsl

the 2ira the pluu a%sllel ené one wing dmpod.

At what altitude d!d it otall? Tt —— .
Tuat 13 ®atd for me to satizate. I Julge fram the slze of the airplane

!}

re

. .1in _oanparhon %o, o ray it m.wuhqu 300 fest et the most. .

ws  =ais alrplare hpd uymtﬂul m-,-mz sedtion, Wt is the mgh ot
T paximm 11£% of this symmetrical: seotion? . -
As &8 I rececher, 1t 1 sczevhoxy betwean 16 azd 20 Zegress. .. . '
. Ga Ys the Ting set &% serv angle to ‘the “fuselage?
4s The eord line or zero 11ift line 1a at J-1/2 degrees Jositive angle,
@~ 50 that the effective anzle of 2tteck during the take—off run would be
tho i of this angle plos the runaing angle, a totsl acgle of epprorinately
- 10 %3 10=1/2 degress? .
As Yea, .
wr Trow Tour erzerience -.1%h thiz uirplane, does ths a.lr;-'h. e moreally triz

1ongl‘-.ad..:..1v t21l Zusvy or Lose hesvyr durin: tha t:.to-o..'?

as T ountt szszer thote I dontd tellavws tle &b 15 & Ay Tral uta..t
ex Sche=22f Tut far momal SRS She elrmmluno I3 3117:‘.17 =359 Roivy nd
tio trix ot 4s norrallr 33% 4 correat this co:.i:tifn.

L1 vl chaerve tha pocition of Sho elavilton trim S:%at

- -
as Yug, -Ttor :':a er.ste
ws Si€ Tou gauzilas tiu larmal £ot bulreellY . ’ ) "'.'}‘.’:‘._’lf_'
As Ve : . -
e
. g
e .n WLt o3 Tere Yt wuterll? ] PR
As Tl.or rare Soonil 1t Ut they =es3 ottt 35 oarruet o tull lewwr 3.-dlitdcn 1
thish I3 ast cemad O0x O ir Jdmela o : 5
we 73 st oztunt vers ther 4lmploted ool re STLS% - . )
A Fro crne=lalf to tuo=tlirds full travel. i v:ﬁ;
REN,
ae  mef T3 trefllng eliueel Sle triz b o or (omt L
. D.'"
de It 7z Uy It relatlizn %2 4%, tralling size =2 the elet.isrs e ~'-3
- " '
. W
'Y En
]
. . . ) . ,..‘F“
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. Bcu'd. vhat 12 your cpinion s to lrhotho. tbu eunmh were loekod. qr
" ualocked at that time? 2 < .- .

A.. 1y opl.nion s thot.the oo:troll were pu-ul.llr 1onhdo - - “t,-

q. _On what do you baze that -tumﬂ -

y vy “3ased on the chaervation that the rnadu- wig lockod 204 thet the exma” ror '
both ruddsr and elevator looks were in a partially locked position and - - ..
that ;ho ooxm'ol hendle i the ooeblt wan du in a partizlly locked
peoaition, .

-8 fHow &0 m xplain tiat when you examined the tail surfaces with the mecder
€l the Board you found the rudder locked at the guadrang and found that the
aleTators were in a down (nose heavy) poa!tlm and eould de moved by mlng
their trailirg edge? - .

+ Ae This may be explained by umlnc that thn irpect of the oresh wes sufficleds

to move tha slevitor evex though the pin partlally engaged the guadrant,

The Lrpeat may have besa suffiofent for the quadrant loeking hole to have -

dlalodged the pin sines the pin aiu« t‘ht pin zay have Dess caly ia partial

sagagament,

Qo cauld the controls de aocidentally locked?
Ae It is hardly conceivedle that they could be. The only way would de feor

sc=e article of colothing or oqulpmnt in tke oockptt to bom fouled in
the cn‘blu.

. .
- -

Prazk G. Irvin, Captain, Alr Corps Wednesdsy, Cotober 30, 1935

.

L — ce e = -
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_ Captain Irvin, eftor being Culy sworn, testifiel as fellowss

S Your occupationy’ - = R

4de,, Tlanes anld s ahtenuu or’xeor. Tlying Traneh, Tright Field, Dayton, Chio. X ..i

&+ Tlease stete 3 tho Board the cbservatiors you rmade pertainine %o 4re 'i‘:\f,‘

aceident of the Bosing 299. N R
&s A% ghout 9110 this morning I was tuunc the Dougles I8=-1 lirplane rm the N - S8

_1ine ta,he fiald, praparing to teke—off, 4n I taxied the plane in a south . '-’;‘3

westerly direction I looked in the cir ahecd 0f me end adove the field ené ity E "y
saw the Joeing Bamher 099 olirbing &t an axgle T Judced to have been B5 ~ B B

* dezress, 3nd was ghout 300 fest in the alr, The Boeing fell towards the s

laft onZ nosed down hto a &ive srproxizmately 5 degrees, and struc: on LAy

Zricht Fleld, The four engines sppecred to catch fire simltanecusly upoa -....'.,'{tl'-

irpact of the plane rith the grounds hen I firat sav the Zoeing 299 in M

tiie alr T was orazed at the flying atiitude of tte plane ard Lrmedistely KAt

Yecane alarmed, atoppizg the plaze I »os taxiing, and remaiing to Captain ;‘-.-'.,‘h

. Tarkls that tle Soelng was adout to spin in. ?‘
o S+ Tave you piloted tus Boelng 299 Dozber? "‘i
ds I hove noted as co-pilot for approzimantely tl.res hours and huve £Iown the . -_{:ﬁ

2lane ot tha controla for spproximately one-half Rour, rakizg two or three L

landines. ha

A8

“ g
)
L l]“.
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Qs From your {lying experierce with this airplane s thers any tendmoy
.towrd nose laariness or fall ke 83 in the take=ofl oondition?
+he The borizental omtrol of the airp ws esarily oomtrolled with the
elevator and rade fnn more easy by the use ¢of the elsvator trin tad
sontrole.
q. Didmhnwdmicuwmpttn;ﬂn mlu’ntthbc;imiuor
the tale~off runt .
As I experionced no wrfenlt-y in petting the tail up eca take=offs iﬂa{ b 4
have made with thia alrplane, I hawe n&l Ahres takewolfs.

Qe In obrerving 4his takevwoff of the Joelrg 299, &o yeu think this stnormal
. mazeuver at the time of the takewoff mnd the orash ray lave bnn omnd
by sore eontrol fallure, enzine failure, or vhatl? .

" A« 2rom the flying attitude cf the plane the ecntrols of the plane were cut

¢f sentrol o!‘ the pilcts- *

-
e ——— -

Q

San R. Tarrie, Jr., Captain, Alr Corps Tednasday, Oatobe®® 30, 1015

Capiain Tarris, aftsr baing duly sworn, testified as follews:

Qs Tere you xnn oye witnass to the orash of the Rosing Boxber 2007

de I s

Qe M1l you zive us your o'bumtlul from tha time of tha taxiing wt, up
to thq_t!.m of the srask,

Ae Captaiv Irvin and I wore sitting in the ynot'n scokplt of the Douglu
D3=1, facing approximatsly sast on the rarpe Ten w turned 00
degrees to the right to taxl sut for the take=off I aaw the Boo!ag
Borber to the right, engines rraning prepayatory to taking orff to the
southe I 414 not pay particular attention.iy the -alrplane until
after 1t lald actually cleared the ground at vhich time I sxw it pull
up Into a very steep 9lixd »t an angle whioh locked to be adout
dezrees or sven more, It julled up to an sprroxizate altitude of 3CO
Test and fell off on tho left wing, 414 sn 1i0« degres tum, orashsd
into the pround anli irvwiiatoly caught fire, hen the Doeing Bomber’
started burniry I left the sookpit of the Douglas DEal snd ran noross
the rield ts the burning ship, DBy the time I fot there three nechers

o of the orew vere cutside of the ship, € msnder of the arew, It,

4ty though badly injured, said, "If poseible, look at the ocontrel
boxe® The rest cf the time I spent arourd the durning slrplane givizg
rhat assistsnae I oculd,

Qe Have you floxn this airplare?

As Noo

oy,
Qs Do you imow of any sontrel box in “he airplane? -

Le T lom't know of any contrel box in an airplane, tind a [ilet vouls
noruny refer to, .

&
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3 S oy m‘ur gitmeant ?.xtt [Ty ﬂyi.n.g P puot cr%o-ynot‘r R 1R
&e T Qo zots - ) . T o i PeS
J ; A ., { IR
Rl AN 2 In 7w previous lt:tmnt' :ou' n..td tut the ur;:h.u 'n‘tcr tht tuke-off - b i f a.-:
g wms in a 43 dsgree elinb, lppmnntaly. That is you* o;!.nlu eato . - Tdb
i N mat may have coused this? B %
W Ae I own woswer txt cuestion best by nnn‘ th-.t in oy op:.n.ton. or to &y 3 }.
- absoluts Yuowledge, no pilot wvould put tImt airplaze in tat position,” .. 19
& ¢ . and it {s core then 1likely that no pilct s m:mu cagelle of putting vl
i that airplops in that positico. - N B
"f ) . . 'l" -
i % at tizo 411 this erash ocour? ' ; . Bk
= * A 89110, I rmde & Tecord of this cm my flight test report, . - B
! - o -~ 7y
k. Q. ihat vere the vestier coxditiona? :;%
~ 4. Cellirg unlimited; visitility unlizited; nm conlitions mdlut: g
» condition of to field goode bt
<N . . Y
;"_-? 3 In wint-direction 414 the Poeing Nmber Yodel £99 tn!:o-qfﬂ . ' Jia
x As ALprroximately torards tis south, . ‘ {*9

Ia what directlion was the prevailing wind? ..
Azprorinately from the souths | - — <. -

e

Yaryina D. LcDoniels - . Tolnosday, Ootober 30, 1935,

» Marvin !xDaniels, aftor teing duly sworn, testifisd as rououl

%+ To whnt duuu wro you cesigned this poraing? ‘.
Ao gtmi.cm oz o check. ¢lixh on the Douglas DD-l.

Nt

— v Re—T11 you tell ths Board in your ovn words juct what you wituessed of

Y thig neslfont to the Booing Becbor Lodel 2007

5 As To cot {n the Douglas DB-1 exd taxied out from the flying lima,

& Captain DNarris said; "My Cod, look % tiat ahip barrel roll,” I looked

3 up enl T saw the Boaing 299 in whet locked to ze to be & rtall. It =T
<y - r-offutcly fell on tho laft wing end burst izto flumes irreéiztely on Rl
) hittiag the ground, o
= e D42 tho rotors-all spmear to bo lumctioning?

* As is faor as I could tell, they were, it tho tion that I saw Liz e ws o

i in o ctoll at cpproximately 190 to 200 feet. it

s Wat Tus the &ireotion of the tuke-off?
Ae Tha firoetios of the takeeof? was thirty Cogroes west of couth which
wus direotly iato the wizd, Tis timo wus cbout 9315,

f':'.““- “‘_.:‘

(3

-3
-

Se How lomg bave ;o4 boon on ity s & JLiCht toct o!:zomr i the
Division?
s Ton or sloves jours§ e.;.-u, the vnr azl cver since,
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3 e v ' P
o3 ¥rs Ico, alter bou‘ &uly nurn. tnﬁﬁo& as reumu oL
poic HT Qe Thre you an eyw \dmll to tha ﬁruh tais mrn!.n;? '
F * As TYase . .
g .
g Qs nu-o.uuuthmamoumﬁmmuupm;um .
.'l?-"‘«‘ soeident of the Boeing Bomber 209,. e T
pcy » As 18 1s my Suty to check the engines pricr te mm. I alwuys e!no.l: out L
Gl each enzine uuﬂmn:.. Yost of the tize I ¢o 1% slone, though some T
4] times with I're 2oy Groomse I alwmyw loek ths controls becauss I am tsuale
i 1y alrme, md I have £ use both luude in obesking the engiunes. After I
- had pade xy eheok this morning snd given permissioa fer the plane %o be
i flom, Lt. Putt came up snd he and I sat and telked for swhlles I them
coy N got out of the plxne and they taxied over to the right alde of the fleld,
e chesked the ezgines agaln and prooeeded to takw offs They ran abeut 10007
B foel, maybe a Jittle sem.mmpmmuunuauuua
rhe = St Sust went almost stiraight up-inte-the-alry— They tried ¢o trin oy 3
e of the rtall, zade & left turn; the left wing tip hit tde growmd and brou‘,ht B
ol mmlonmﬂmsmtb:kdyhmst.tmmnuof&ompemh. ;
" Qe D14 you chasrve the tate-off from the time the plane started to rollt.
As I 41a'C 3ee the take=off until they kad nn l.‘.m:t 500 Mt. ’
R ’ Qs D44 you notice wmn; unaeualt )
e A+ Jos Possibly toward the end of the run it mha . w he was mk!n;
-\: his takeeoff & 1ittle longer than ususl, .

Qe Just how does the eomtrel lock opon.‘bo from the pilot's lut‘l . L.

As You ocentralize yourTéantrole: That 1s, as I mderstand 1% thers are thru
or four 4iffereat positicns, but I always centralize thez with the elevator
slightly up, then I cemtralize the rudder usa. pull up on the oockplt handle,

dgern ghatab
‘M ‘e
P

e

1"

- .
.,

< Q% TNowhigh 1s umuuaﬁ'torduthnplmwtoput 1% in the mximm - .
R position? :
As Two and cne=half fachess

”
L ]

=t

1

Pt 5

Qe Mt Is the position of this loek wheu the controls are not looked?
Ade It 10 downe

e R 3o 4y
(R I
"2

T AMLS
.44
Nag ]

Qs WMiat do you neea by dom?
A. Dom below the onrpot. flash with the floors .

3,

by
b

Qe Tould it be poesidle for this to bs necidentally 1lifted by individuals in -
the coalpit at that time? e ——— e i

:;ot soeidentally 144 1, no, They ocould ucuntdl;r release it, but not B’
ook it,

Elevators vere slipghtly ralsed ateve neutral, net Mlly bLack,

A

N R !
[ ]

L

b O
Y

~ ey
b

Qs You have obrerved tals airplane take off on provio.u oocaticus?
As Toue

I 4
eam,

Qs Tae the attituds of this partioslar tale-off chnar to thoto you have pres
vicusly observed?
As It vas until they cleared, lirted and dropped dowm a 11%tle blt.thoa vend up,
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Qe
4o

Qs
J 19

Qe um yﬂ ountirde with your o‘bnmtims after t!n ;hno mllml. ..
+ As’ After I resched the plane T fwwnd Lty Putt running around trying to uthtl

.

the other nerbers of 4he crow, dut realising his coniition I stoppsd him
and Lo was very sonsolous and spns snd I giked what happened wnd he setd .

that Yo atwt Inow but iy .oouldn't zet the slevaior Aowmne

Are you familiay with the onzines nn thil ship?
Tes, o

Tare thess eagines funotioming all right vhen they left the gro'.mﬂ
Tose

Qe Tors they amouan.in; all richt 418 you hoar froms their ruaning in the alr?

Ao

-
he

ﬁ& p. . Benton. Jre <

Qe

© e

Q.
Ao

Q.

| 18

mb!“i&. - - - * . i

Yor,

712 you distinguish any ulrmoucning u the d.rl
T0e ’ .

“.dnudly. Outoder '3'0'

e Dentom, after being duly eworn, testified.as followss -~

.
A e . - _‘G 2, . e
.

1935

Tere you ax oyw witzess to the erash of the Bn.:g'enbormmsmmhgi

Yes.

W11 ;o1 give the Jourd any o‘asemt!ml you la.dl which w111 % of vuluel

© T wus outsida starting the notors, e took the oovl ert md wers going

to adjust the 241inz jet vien the pilots onow overs Ye got the two right-
hand jets adjusted and they wanted to fly it right awny so w put the
covling bask on, The*0%-in cnd taxied ocut onto the £leld apd teok off. -
I% locked 1ike & vormal run until they ot about a third of the wmy throush
the rune. The tail dida't 2ore up for quite & whille, 1%t would come up and
then drep doms It d1d this trg or three tines af far a8 I oould Julre, .

mu'e gne last bounce and startsd rizht up stralizkt at a stesp anle.

It

tterted winzing overy tlie loft vins 1Lt firet thea loft wheelp rwmg aroumd

about 180 de-rees and 2l rizht outhoerd csurcht fire first,

Trom observing this tukeecll, =8 there arythinz about it that sppesred

unusual to you as ectpared to othar takesoffs?

Yos, beosuse Yajor N1l 41dn't run over 200 to 300 feet in previous flizhts
tefore he would rave the tall upe This tira tle tall stayed on the promd,

D14 you particularly motice then he loft the round Just what thre attitude

s ? "‘I!.nt m your opinion =hen you observed this talieeor!l?

Mell, I didn't ;uito form an opinicn wntl] she started to o 30 ataep md

the r.'.rc‘ thing 2 theught of Taa tha eortrols teing Yoaieds

Wt ws L position of the oms vhich operated the olm.ar Yook tMn you

first observed 4% alter the arash?
1t tms a 1i¢21e off of beln: stralchy up anl dewns

Fa . ' .

-
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1 " TaLor T r_gt:_ 3 lrgl;.-‘.‘. 3
smre the coatrels locked or unlocked? S A = 1
The ruddor was locked. " « - - e ks

Are you faniliar with the locking and unleokinz of the controls?- 5
- T have had ecceasion to look them after a fl1ight but never wunlocked thes,

In vhat pﬂ-!.tiuu 19 the handle *2em you look the controls?
TPe

doout %ow high Is the top of the handle abews the fleor?
About three inchwe,

TRAE iy Al WS AT Jals 1

e

[

C RIS
ek

AL
A

Did you see the pesition of the leoking cen"trou:tor the orash In the
exarination which you muade in oonjJuretion ¥ith 4he Joarl? a
Yes, The Lanlle wus about an inch from the floor.

e

-

Fron your experience in loeking thia dorlce In cpansction with your work "

moull the position In vhiich the looking handle was found indlcate that the

omtrols were locked?

Yene hrthnr_ locked, i —
- .

D14 the silerons have a locking device also? L.
Yo sire -

Do you think the slevators and rudder weré fully locked?
To, I don'ts .

You have flowa in this airplane a l'.u;nbor of :tu:u_ before? .

Yose

And you 41d come in U7 alr when the airplaze was flom from Beattle to
- 4 - - .

Yof air. P‘ '
L -

In ]} thees previoas f1ixhts. had you ever observed. sny aiffioulty erperience
o3 by the pilot in petting the tall up? to _—

Tone whatevers .

" bl

S

Yo Mo Do Tazty Jre ' | Wednssday, Ootober 30, 135 ool

. ) $ 3l

ITe Yert, aftor toln;; July erorn, testifled ss follows: ';Q.FJ
&

" Tere you un eye withiags to the crash of tle Doelng Jonber 270 ;1-.’3:
Yet. . . [

- . . ."y

M1 yoa 3iwm the Beerd all ef your chservationa? -
We atarted the engines and tlere sesnwd to be consldorable leloying belors foai
taxiing out to take offs (They were protably disoussing Just vhat they 'mg

“nre Zoing to doe) The mun ssened to de jerfeotly normal umtil they
spproachied fling spoeds The wioels seoned to lift mid settle two or tlres

¥

2y

tires as tloych *ho tzil .didn't vent to 18ft. A2 socn ar the whoeels did :,:;1
140t the alrrlane 1mvodistely went inte a stecp elinhe It 2limded for soze ;y";d

- i . - N - ".l\.q
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Y P tinn with motors ﬁdl.mt...hmhﬂ-h :
o " ~ on the left wing firet aad seemed to settle in tho uprig)rt pn!.tun.
2 LR As soon as it struck the-motors camd-loose and sesmed to eatch nro
ia L .. - Lmoadlately, —— : :
k “oa|, Qe DI you rotice snything wiusual in thig taeeott today? -t
ey ' Ae Yese I Yare never seen the ship perform in that umor.botm. It :
:‘;‘5 ~  usually, exoept for rouzh flslis, hxgl the ground until it leaves wrd .
w0 X tales off very mothl;r . .
;—é In this particular izsteaoe they nmd to have ﬁ:l.tﬂeutty fn petting
el the talil ups at least 1% never osme up to ita ususl positicn, The
Eat pein vhesls scemed to try to rise, and settled back and vhen they 414
o lecve the ground for the last time the ship u;uu- nosed up lhu'p:ly A -
o232 tha tail seemed to still hug the ground, ~ )

Qs Thiat wes yw.r irgression of the teke—olf iteelf prior to utuny.-—
getting in the alr?
Ae That L3 a 1little hard to saye There was so 1little tize before they hal
* loft the grounds I was walking towards Cperaticns with Major Millty -’
bloycle and I stopped and watebed them and irmedistely started Sack 7
towards the fisld, Defers they had left-the grownd I hed tha, ula.n
- that semething was wrong and I had lta.rhd for the ship htoro
started to ¢lizh ap 1t aia, -

Qe D1d you assist in mmning up the engines this nnrn!.ngf
Ae Not from the cookpit. I lg:wlz_rhrtod the motors from the apren, .
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* ¢, Roy O, Grooms

Q.
i.

Q.
y
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October 51, 1885, ‘

Pl

P .

- '_’ -."l" ':':
P

Yt

ey

¥r. Roy 0, Orooms was called as & vitness, mas duly sworn and tastified .-

That are your dutles? '
I am an Airplane Mechanio assxignsd to the Flying Branch. I was assigned

Ever since the ship arrived herep approximatsly sinoe August 20, I dom't

|
3
:

Tall the Board in your own words exactly the sequenos of eveats leading
up to the flight tert made yesterday vhich resulted in the crush, ’ .

¥as there any change in the distributicn of weight from the loading used
on previcus flights, other than the 190 pounds mentioned?

Wo sir, Thers was po change culalde of the 190 pounda of shot that wap
renoved yesterday sorning, .

Did you wvitness the take-off?
Yes,

Ti1t you continue with your-obssrvetions?
They taxied out on the flying lins and rea sach sngline up ssparatsly before
take-off, The take-off seemed to be normal s far as I could see until it
lafts the ground and then it swmt into a very steep clisbh and fall off on

the left wing, The motors sewsed to be mnning all right. I couldnft

detect any trouble with the engines and they were running when it hit the
grownd. As quickly as it hit the rrownd, of course, it bturst into flames,

You bave sema this ship take off before?
Ton, " .
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.Imuwuqmmmmnsmummummcrmt

Va3 there anything at all in this take-off ihat was affferect?. . ..
Nothing that T could tell, It seemed to-be & normal taks-off, -
There wers you M&uﬂﬁmuhﬁcmm B}
ltlBOquhtnﬂnM.

snumnstmmhtn-mumhmmmmm
:n:goummm
[ ] » - w .

Was 1% & possibiiity ¢o heve the ccntrols switchedt By tm'f“-‘-"u, the
slemator controls cmnected where pulling the stick back wonld push the - .
nose over? = -
1 would ssy that it was ‘Iixpossible in this cass becsuse the econtrols badn't
bean changed to my knovladge.

Mdurmhnhmctthemmhf

_lm.udn&uadmmmcﬂmmmmmymhspﬁdu——ﬂ

far as the "lally¥ was concerned, yesterday morning,

On.j-bl._i‘lh-o 1s-on-tail
wheel left the grownd first? - '

That I muummnabmt.m:b.n.nmt&luuxxmm
growmd first, .

Have you ever checked the tmslon of sither the flight ocontrol cables or
of the 8/52 inch cadle which oamects the slsvator and rudder control lock
in the pllot's t with the osas at the control sarfaces?

¥ot with the tensicmster tut by feeling them with my hends. . .

¥ould you sey thsy were rigred tightly or loosely from this check?

eontrol,

D14 you ever have occasion to move the whesl fore and aft while the cantrols
were locked?
Yes, and I »ould may it would move spproximately three inches.

;rc you familiar with the control locking device?
[ 1. 1%

In what position is the control handle when locked?
The conirol bandle is up rhea locked,

Is it necassary to fully compress this control handle to the floor to

unlock it?

That I have never seapured tut you combress that with your foot, and 1
couldntt say if you 11f% 1t up & quarter of an inch vhether it would lock

with you or vhethar it would walock, )

Have you been in the airplane vhen the pillot bas releassd the controls
prisr to take-off?

Well, the pilot would ordinarily set hls foot on the coutrol and foree it
down which should reletze them,

-
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that the pilot takes care of before take-off, what
L. The tail wheel lock, That would be relessed from the begimaing of the -

the
be locksd again, The pilot would have to work this taice before ke could
! take off. /L"- . ' ! . . .
Q. Is thare a varning light or busser 6r exy warning cn the dash board
visible to the pllot or the co-pilot that indicates vhether the tall wheel

Ae Teos, there 18,

Q. What {3 the fndlcator? ~ S ‘
A, A red 11ght that will be on wben the tail whesl 1s not locked, .

Q. Do you Inow f there 1s sny warning 1ight or sny warning vigible to the
pmtereo-pilotlndiuﬂncmtthmtmhmloehdurw'

A, ¥o nir, . :

Nothing cn there at sll to indicate that the contrels are lotked or wlocksd

Captain Frank G, Irvin, L.C. (Recalled) Ostober 81, 1985,

At this point, Captain Irvin was recilled snd reminded that he was still
wnder cath, and testifisd as followdi' -

" .. -~

Q. TVould you tell the Board the normal procedurs that is usually followed in
preparing for a taks-off in this Boeing Alrplane with reference to the tall
wheel lock and the eontrol lock, .

A, Vhen there is taxiing to be done to arrive at the poaltion of take-off, the
tail whesl is not locked in order that it may move ground and make turas,
The oontrol lock mey be left locked or wlocked, After a positiom has bewm
reached from which the take-off is sccomplished struight ahead
the tail wheel is locksd, The tall wheel locked in the position
turns off & red light signal on the instrument board, Usually at this
polnt the engines are run up separately and the svitches are tried, it
this point the co-pilot is usually charged with the ¢uty of holding the
control column to the reer faeilitating the keeping of the tall dowm,
thuqlauhﬂbmmnpltllmdntrotmﬁguotuchoekl.n

tha

b5

trols and tris tab, sdjusting them to a position ch vill maXke the
of I the easiest, Es also checks at this time and sssures hizself ‘that the
control lock 1s in the unlocked position. There are no warning signals or
1izhts apparent to any seaber of the crvw demoting the position of the con~
trol lock. The pilot mast assure himself Dy a visual inspection of the :
control loek itself that it is unlocked,
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Have you ever trisd the controla with the controls locksd? . . - i 8 R
Only indirectly so. I recall aliding in under the coptrol colimm to the 1 '“{;ﬂ
pllot's seat with the controls-locked, To make tiIs easier, I remeaber :. "

E
2
g
;
A
:
r
:

haring aszisted myself by taking

sade an Investizatiom of the triwel or play of the control colum vhen
they were in a locksd posiiicm, but I am ispressed that there is a ocertain
mtettmndnﬁmtdthmmmhm.

Yrom your experimce in taxiing this ship in your dutles in the Flying

&
¥

Branch, is it normal to taxi this ship with con locksd? :
I lave fomd it to Do easler, with less commcticn in the cockpit, to taxd.

thplmouthmomtmhloebah:rsrpouﬁq. '

October 81’ 1055,

.
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¥, Cearge Holland was called as a witness, was duly seorn and testified

(1] ronmu

Q.
'

C.

Mr, Allen J, Rowman

That are your duties?

I am » Bangar Superintendent, I ‘have gmeryl supervision of the n:ri.nc
Brench snd all the nehn!cl essigned thersto,

A previovs witness, lr. Hocknrt, haz stated that he waa standing near you
during the tske-off of the Boeing 299 yesterdsy morning. Were you an eye
witnesc to ths take-off?

I was vitness to the eraeh,

%111 you tell us vhat happened? . . ,

Then Ur, Heckert sald, "Look there”™, that wns the first indlcation that I
had thero wos enything out of the ordipary. Then I looked srowmd 1'saw  ~
the plrne going up into s very steep clisd, fall off on the left wing. .
Frgines were spparentily wide open, The left wing hit the ground and it

cart-vheeled around, as we call it, end irmediately efter it flattensd em.-—

the grownd fire burst out on both sides of the fuselags,

In your opinion, were all four motors operating mormally?
Yes, Apperently they were vide open,

Tho were essigned as Crew Chlefs?
¥r. Roy Croomz end lfr, ¥ark FKoogler,

October 71, 1mtS,

¥r, Allen J. Bowman wes crlled ap a Iriuuu, wag duly svorn and testified
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That ere your Sutlies?
T am en &irplene Nechenle in the‘nylnzlmch.

Immanmdtnoutatbchko—otrudmthoftbm zm
1 was & vitness to the take-off untll just defore it Mtthc;romd

;l'l'-,ml sotny eny previous take-offs of this ur-plmc‘!
*8,

Descride the take-off from the unm'ui it, L
The take-off resmed to 1o o noTmel one 80 fux as the rum is comeerped,

tm.immumhnnrm':m Is
meds sbout & 90 dagree turn to the left, stertsd downward, 7That wes my .
last sighkt of it wntil after 1L hit the ground, Afier 4t Bit thegromnd I .
uritnu!nnius. )

-take=ofi-different—fromanyother-—you - hndvitnursed?
On the ¢ther take-offs,- thqnwlnludt.hahuhrmththtm
groond. This take-off naudl!hlunlmmo-otr. .

Duwouuemcmupntmhfmmmpmmmr :
Not to my knowledge, The tall wheal seemsd to continue to drag wfter the
lending wheels had raised to a certaln extemt.

Trom your up;rxucc hox 214 the motors appear to be functioning?
Thay seemad to ba fnctioning perfectly to the best of xy knowledge, They
seewed to be Nmotioning as on norsal take-offs.

In your opinion the rotore were wide opmnhnt.hophno crnhun
They rounded as if they went in powwer oa. !nn-ud.nc stopped with the -
irpact, )

®r, ¥, G. Casrell October 51, 1985,

¥r, V. G, Casrell was crlled as & witness, was Auly sworn and testified
followsy

rhat are yaur dutier?
I am an Alrersft Liaduon !hginnr in the Alreraft Bmeh-

It 12 your duty et this uut!.m to rm inspectlon on new sireraft?
As a Tule, ¥r,.Posler rnd mycelf uke 21l the 689's on ell new eirplenes
for the Kireruft !rnnch.

FXELRIT "pY . R Y Pages

.‘_‘._,? "
-
.l

2t
3

3,

A AN
it

o
3 b

¥
=y

—

a3
M

24 1)

Ve

A

tf Y
w

PR
~
-
Y
L2

- “_;'v%.




. — Py "' - »,r‘ Fe "-;,,." - '., :
SRR :fﬂ I AR TR o fganta s
I A :'. .
. .t B e e 3 L -
_ AR 1 T S X
- T . ' ) Ll : ) "gn {
Q. Yhat is the 62897 T s fﬁ. l
A, It 13 a fora that we have roeu'diu znamumdnuonmnuun- SRR |
eraft, It covers the functioning of the different parts, mnmt of.. £ 4
‘coatrols, bow mich Flay is in the cantrols, stes . TR b
. Qe TWhere 4o you make this hmctlm‘r ' ‘ - = i -
: A+ Either in the Assesdly Bullling or the Flying Branch, but this plru.cuhr SN B
airplane inspection was mede in the Assesdly Bullding, B
Q. How do you make this inepection? - 7 v v :‘
A. By a vimal iaspection ormpmort.hodrpxuo. This includes the - - i
structure of the airplane {tself, the flight ocatrols, the btrakes, safety. . 1)
devices, locking devices, and in fact everything that has to do with the . ¥
airplane itsslf, Whers it 1s pecessary to take off removabls portions of . |
the airplane to inup.ct a pu-t. this ia dm. . . B
Q. Mdmhumumhmdn.momtmmucmiumtho ' ‘ "
Boelng 2597 - . N il
‘. !""I ud. . . f,‘
: Ry I
—'nnmun‘thoﬂurdhmmnrd-hathi—ﬂau?ﬂ : "t
, A, Thea I inspected the airplane, Kr, Bosler and I inspectad the ocontrol*lock - - - /
f‘t’% together, First, he trisd it and thn'I tried it, It vas cperaled by s - -3 BV
Y push and pull ocntrol on the floor between the pilots? seats which to push - 8
%3 up sngaged the control lock and to push dowa 80 the top ws flush with the : §%
{"}"‘. floor releassd the control lock., At that tiseg we were mmable to find sy .°
4 ©  play in the rystea by moving the control muzrfaces or the emtrol quadrant, .
- Ks The functioning of the control at that time cperated tnder normal conditioms. . )
2 Q. Didtheemtnlhnﬂ.hnhhﬂlmwdmumlmmemtﬂh? R b
% A, 1a nearly ss we deterined, it did, : ;;!}
} .-
2 ‘ (The vitness was shown the emtrol hendle which had bean ruond from the e
% cockplt of the Boeing 299 Alrplane,) — =
ofF - Q. Tith the control hendle in the positisn about 1-1/2 inches from the bottowm, 5
3 w>ild the controls be locked, I}'
5 11. Yes, they would, e
5; '2. Did you try the comirol columns with the eontrols in a locked position? ’é“-;
e . » . :-‘,‘S
‘.' 4 B b
1]~ T le. How mich travel 414 the control wheel have when in the locked ! pasttioat e
: As It was wery noticeadle, - 4
Q. Do you have an officlal record of this movenent in your detaill inspection +

report? £
A, I do. . s
Qe Is this record an officisl requirement of your position? ¥
A. It is, . i3
% Do you have a record of the travel with the control hahdle peruan: '}":.”

Telecred? B

Ae No, but when tha ‘eontrols are fully unluekod the full fore lnd srt travel of
the control wheel n.t. the centsr line 15 17 inches,
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:-‘ Q. In your opinion, vhat was the amcunt of scvesmt of tlu control oolu-.\
: . i
Q. Whet would be the corresponding travel of the rudder pedals with the Ty
" rudder snd quadrmnt locked?
N F mmnloftupddlhthw&pltdﬁmnddnlo&d s BE
e negligihle, .
e Q. Did you try tbe controls whan the locking hendle Indicated that-the cantrel EE
- locking device mus mnly partislly locked? - b
. A, ¥o, I di4 net. . i o - =
ERL 8
Q. mmmmlodﬂuhm.beumkndluththeo&pﬂ -
of the wrecked airplane? e s
Q. suuumnmammuuuumamﬁummm. -
F. A. The control lock was raised sprroximetsly one inch, At the time we started
b umthummmmnmnmmm h'ol. the
-, ublllﬁrhd-hhl:umpruet omtrol mechaniss, - After tbe
w removal of this assemdly thers were 00 parts or pleces toboranﬂm&
! __eouldhnncmudninurtu or-:l.hneﬁm!uetﬂdl-eml-. .
! o Q. rmnm-:mumorm-usmu-mummnxormmmr )
2. 4+ The tota] traval of the pin is Mt of sa inch,
{ AR
? - Q Ihtuthdwthotthmuhmchmheﬂummm ZioA,
il A, 20/84 of an inch, . "lf.-')j"‘f
! Q. Then the pin 1n fn the fully mlocked position wbat 18 the cleersnce betesn o
] thoudo:tbolodin‘pundmhmofmqmdrnﬂ ._:"j!
! A, 0/84 of an inch, - ‘..!.‘
' “T . ‘:}‘-r-‘é’
v C. From those figures, is the azmwption mdﬁithuun‘“—' B
v travel of the locking hndl in the cockpit the eontnll are locked? RS E
{ ‘o !.'. ‘,!;':‘-::
LY :'!.,:.'
: Ce In your 829 report d1d you measure the losd necessary to brinc the elevetcrs "_i‘,‘.' 4
: to & neutral positiom in the pdlotts cockpit? amd
_ Ae Yes, Ilpproximstely 25 pounds, This was meacured with a l;:rlng ledo. ' ,';'?;,_;,__
Q. Yhen you inspected the airplane Ia cospany with the Board 14 you “easure N
the position of the elevator trim tab? . . T
r b, 1 a1, snd it sessured 5-1/2 degress, I msasured 1t from psper. I cut the VR,
' peper form shich I later 1214 out oo the drawing table.: T =
® Q. TFrom your €89 repert, what is the total up travel of the elevator trim tab? .
A¢ Its travel is P2 degrees uwp and 22 degrees dom, ,.a}!
. g
: C. Asrunirg: that the airplene wus in an extreme tsll-heavy condition, were Ll
k the trim tabs in . position to tend to correet this tail heavy conditiom? Mol
3 L Tes. - s
3 _ "1
H WOTEt The Poard from its examinstion of the vrecksge determined that . ;.‘.1:
, ;—1 the controls wers still intact end were properly comnected, - B S ‘A
.g - i . : S
A Q_ -‘En
wy: . L— _' "}l
il - oz Paga 7 Y
r} . . . i.'l"
) - . } t . ) e
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e, Edmurd L, Prltt.

a8 follows:: . :

Q.
be

.
A.

Q.
' )

Q.

l.
Q'
j
2:
Q.
‘.

Q.
Ae

Q.
I

Q.
}

TXETRIY °B* ‘ ) o Poge 8

' R
Oetobur Dy 1888,
. !
¥r. Pimard L, l"ntt was called as & vitness, was dnlr oD ud mu.r:oa

That are your duiles?

I em 12 charge of the Flight Test Uhit of the Flying Brgnch, I bave -
geaeral supervision over the airplanes undergoing performsnce test with |
respact to requiremsnts of tests snd computation of results. . :

!ulm‘hnmbmmmlnrkmduﬁmmﬂdm?. N :
Since the year 1919, 7 oo

Inmumltththmghtumadrphnn,dom:wuorw-
ficulties meotmtarsd as a result of these flights oome {0 you? -

Yot a1l of the reports of difficulties encomtered, ' Einer ¢ifficultids

would be entered in the Form I and it would cowe to the attmilicm of the.
Planes and Maintensnce Officer, mmmwmmmm
mmmm-ormtmwumuq-tmumm

I wouwld report I.%tcth.ﬁhhth‘inm'iﬂfﬂel.. . -

hmﬁmd&mmﬂﬁm.hﬁﬂoﬂuwwnﬂﬂkm-ﬂobr'
the Bosing 209 have sxy reports ever beet mede that would uuuuanu- -
!l“‘l'{r condition of this ship on the teke-ofI? . -

] .

hnmﬂhunvmnusfuqupoﬂindomthnﬁniqunmlot

this airplane? L
Xp sir, ) . !

If thers had been wsatisfeetory reports would they have come to yout
Sometimes those things are repcrted to me end sometises YajJor Ei1l would
__ report t.bndiroeﬂyuthl ) Chief Fugineer's Office, - .

Irthcuhaabm wmuunrmw-dnm the Boeing 299 would
you in your upacity have known of thea?

I would not have knosn mnless It had come back to me through the Chief
Ingineer, 1 have never heard of uy paculisr or mdesirsble {lying quali-
ties a2 expressed by the pllot, :

Hes mny pilot's observation report becn made om this alrplene?
A pllot's oburnucn form has been partislly cowpleted by Lt. FAtL,

(Captein Cralgle sbows ¥r. Pratt report) Is this the partial report msde
by Lt. Putt? . .t
Yeos, . . )

2“_ i
AL

v
P 2

i
.

TP

Is tbere sny reference in this report 1o eontrellebllity?

Tes, nr followsy On Pege 2 a notetlion under haeding "Coutrola® - "Rudder - ":
1s very heavy in flight and should be made lighter, Elevator is-beavy om |
landirg, Desirabtle that it be aade lighter.® Jind sgein on Pege 3 wder
heeding "Coptrollsbtidity® - "Effectiveness of the coutrels is uusrqu
through entire range with little chargs in forces with change in speed,
Rudder 1s spring loaded and ghould be lightened, Desirable that slevetor
force on landing be mede lighter.®

.,
ot
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*R. nmmum-muumammmubmm B
for take-off? ‘e

4. OnrqoSMummw - Item 8 - 'Mtlxofthcmmhc
orunuhnzanmm-uumm-mm- :

Q. Iouldmlmmtmu\m:gduofthtﬂlubhlomlm
or I0 degress balow the odge of the elevzior?
F ¥ Itlonzdmmdwlmu mnhgodnorthdmm.

Q. mmsmummzwmu&?’ummmmnauum-;
rect for a noss heevy conditiom oo the take-off?

4, Tas. ind in oonnection with this condition 1t was noted from the Adrersfs
dranch 889 Intpecticn Report, which includes the weight data, thet the 0.0.
location vas musually well forserd for & Doabing type airplane) neerly
a.ﬁwmtotlmJWnM(l.l.c.) ﬂummmn.a
per cnt K,4.C, with wheels p, - 4

Q. Doywhumnliamdrpzm- ntuwt.lnefﬂumdﬂ

Ao '.1” HJJ. Mlet
Lt. Putt, Co-Pilot *
¥r. » Boeing Test Pilot . .
Jokn Octtint,. Tlight Test Observer S
Nark I'.oo;hr. Radio Op-nm md. l-ehnte

mmuormmmmuobmmmmu.w-w

20,000 fest at predetarmined indicated epeeds, as required in
Expenditure Order Ko IT43-10, datesd October 7, 1955, 1ssued from the R
office of the Chisf Inginesr, It wes intanded to obtain the rets of elish R B
at sesTwvel, tine to clish to 10,000 fest, snd the sarvice ceiling from Ty
ths results of this clisb, Najor Hill's dutiss wers those of pilot, L4
Lt, Putt acted as co-pilot mﬁu md, adjusting the mixture controls, .‘L-q
sngine throttlss, and resding and reccrding the R,P.N, and the air tes- W
parature, ¥r, Tower ws 2180 Bcting 83 co-dlot sdjusting the propellers, '_',;:;j_'{'.:
mummmmr.mmmtmp-ormumm s
othervise rendering such assistance as might be requested by Major Eill, mi:‘fi
¥r, Cutting was the Ylizht Test Cbsarver ascigned for this flight and fsrey
zade recordings of the manifold presrure resdings at statsd altitudes Su- ?;"\':‘
~iny the clisd, ¥y, Koogler was the wirplsne sschanic snd radio operstor 34 ,;1
assigned to the flight in sccordsnes with the requiremmtis contained in Neey
pezorrndum from the Commanding Officer to the Chisf, Flying Branch, dated <G
9, 1935, mubjest *Tlight Test Procecine o Airplenes Subsitted .'i";‘-f
on Cireular Proposal Mo, 35-28,° ST
R
"_"-\:ﬁ ‘
B!
) L ';‘.
Captain Howard H, Couch ) October 51, 1938, -‘ﬁr}
o
. L
Captain floward H, Couck was called as a witnees, was duly sworn and o
munea as follows: ;-4;:2
e
- I 2
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roTy,
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Q. That are your duties? . . ) '
ke I em in charge ot the Propeller tection of the nrmrt Branch. o
€. On ths ezaxinetion of the vreck of the Boeing 299, did you find any
indlestion of rny motor or propeller fallure? )
X. Fo sir, The tro left engine propellers were practically eolplato except i
for & fes 1ittle nicked perts. On the right engines the blales bhad melt- z
ed dowm end dropped off so-that you couldn't tell shether tip wus gone "
or not, A shank failure would probebly have pulled the engine clesr ocut .
of the ship. There was no Indication of eny shank fallures ss far ss I
could find, .. . - - )
R. Did you obeerve the propeller utung nmr the crash? )
Ae I.81dn't check that, . e e
—————— A —
. . N
¥r, ¥, G, Cassell (Fecalled) - - - October 1,-1938,- —~— —— .
* ¥r. ¥, G, Caredll was recalled and reminded that he wag stild under oath,
‘snd testified as followss . )
€. In your statementr this morning, you stated that es s result of your . ..!3;;
ptiysicsl inrpection of the nirplmo that the elmt.or lock bandle partial- T
l.rupwul.dlockthccmmll. L . b
be Tas, . T )}f
G+ EHave you any computaticns to verify t.h:t? ey
A. I have, We hove measured that and £ind it has a ratic of £.1/2 t3 1, _ ;
That is, the movement of the control handle in the eockpit 1s P-1/2 B e
times the moverent of the locking pin in the guadrant, igsumipg the con-_  _jari
trol handle in the cockpit to have teen up one inch, that would give w
1/18 inch, epproximately, of the pin still engrged in the lock, . L‘ﬁt“--'
Q. Tith the control handle in the cockpit up one inch from the floor show . ;::,,;4
ur epphoximately the position of the cam pin within the crm slot? g ng,,
A. It ip ctout half ny engrgrd In the locked pogition. s
™.
(Ur. Cnrrell woc shov:n the position of the cta operstiry the elewitor .5‘-‘.,!; :
lock nz it wng ebserved b: the Board.) b
L2
S+ Tith the cem in this poaiuon how far xould the locklng pin be engrged In’ A
the hole of the guadrent? =
A. 1/18 of en inch, Tl
' - )
-5
- . ;'.g::“
. F&f-.;—.
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Ir.. Roy O, Grooms (Recalled)

Br, Roy O, Crooms sus recalled by the Board and reminded that he was,
still uwndsr oath, snd tastified as follows |
g

Q. nnuumhmlofthlﬂi.& 299, mmmihnuiml’" i

Q. Eave you mad ththmcnmdnumdrplmumhnm.dwm !
-thtpcrtmuhm‘l {
L

;
;
E
;

A. Yes., I made this mmcummwu:mmmnumwm
mum-,-uummnaqhum-m-m,mmamwm

Q. Did anyons sssist you In meking these inmcttwﬂ ‘
| lr. Koogler was xy sssistent on tbe Job, I dom't hwlr positively !hunr i
be actually sav me maks thase checks or not,

Q, Would he have occasion to chack them also?
A, Tell, I would say yes, because he wus sssistast on the Jab.

Q. Did you check the tensicn cn the 3/3Z inch cable at any time? I
A, Jmtrruuuit.

Q. How frequeatly?

A. Each worning before flight we make a visual hmeu«: of &) eontrols,
The cables were in a poeition thet they were wery eusily feilt, m- A
inrpection vas done sach éday, AN

au rl
Q. If there had becn any undus ahcke.n!.ng of the uuu you certainly would _ . :’l;,%
bave obrerved it, would you not? ' N
e Yeonu, e s A _?_“lm?
Q. In your inrpections, 13 thare sy plece along thoes eontrol .cobles whers E -’.‘.gi;,q
- any object ean gt in there and foul thea? ] Al
A, It is possidble but mot probable, A rag possibly could get in betweemn the RO
cedls and the pulley bt it 15 net vary llkely to happea, - . -';4;.\ ks
I“,‘“ﬁ‘
Q. Is there snything in the plene in the way of equijsent or load tiat wus } Y
carried that ¥y any take-off Jolt or jnz ¢huld In vy way Jam or interfeve ‘)5;
with the operation of tbese controls? s
Ay I don't belleve 30, Ve wers very careful thst anything whlch night de ly- ,;i;-;.
ing araund 1n the plans was secured and awny fros the cantrola. That is B BN
o . the 1last thing we dO. ‘:'..‘3
° . . - P [ Ih .
: . L 7 - ’c:‘ . ¢ j’g«
S : . _ . . . A
. ".._‘..:
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. Mr. Joseph Harriman

"“ ""'i'".' [ A ATy 5"‘"\:.':.'3‘.‘.‘-.)*{ - JT-L':MQ
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C .
- -~ _' '-' .
Q. In addition to your l.nnpoeuanl, are hspoeﬂ.ona wade br uchnnln of
the Boelnz co-p-m
‘. !.. 'ul - .
Q. Are they made hdlpndnt of yours or aleng with

Soae of them were with me and soms were indepmndemt of me, I quit at

5150;-tut-I-checkwiththemthe nextmoraing 1 to t!u work th'r euphm
after T left the Field,

mswmunmmryto-h-mywmmumormmuu-;

device oa the torque tubes of the slevater end
You would have to remove that suxiliary end on

_through the fusalage vhich would. be rather difficult to do, to actually
zot hlm-

Did the esckpit handle cpontu oasily?
Without pressure on ihe controls, yes.
would say that it would operate hard,

Smldithpﬂhhfwmhmrtnowhtmmhmw
colunn to prevent your mnlocking the contruls? -

I bave never tried it in thet respeet, Mxhumitmldhdnlt
Impossible to mlock it with a givem uount of Fressare om the contmh

wudmnnmmmhmmmmw :
To keep the control eoltmrrnmung forward dus to the «xcess welght
onthoolmm.

During your lest inspsction of this plane before rnght, were all tuirn
buckles in place and saftied?
As far o5 I could see frow a visual inepection, they were, .

Then you tried the control unlocking and locking mechanisa and triad the
noveaent of the emtrol colum fore and aft, 414 lny one actually check

as to the movement of the elevator?

No. I eould look out the window end deteraine that wyself. I eould see

that the eontrols would not move zhen they were lockasd l.nd that t.hq wers
fres L0 move vhen unlocked,

Ilthpi-—.—l—in‘oonthnmtnh, b

L]

November 1, 1935,
¥r. Joseph Harrluan was colle? as a witness, was duly sworn and testifled
fallows: .

Whet aro your duties?
I an Chief Inrpecior of the Flylng Branch,

. Q. How lon; heve you been asnirned to the job as Chiel Insp-cw of, tho Lo
X Flyin: Bronch? 2

. A, Since the year 1925, : B

v‘ L)
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- On 14 of & new type alrplang when 1t 19 turmed

P mrtothcnrlu!rmchmrltnpﬁrfmuhn,mtmd

L inrpection before and af nw: t 1s ordared?

L - gives us instrugtiong s to vhather the

—— i m:auummmaasmmwaw In cuse 1t

s K, ¥ are ordered to run & pre~-— —

ight inspection on the alrplans, This inspection vonsists of removing ..

v the covling and checking the engine socessories and alrplane controls to', d L

g eee that thay ere properly installed snd in satisfactory working cchditlon.” - .
Aftar the airplans has mede praliainary flights them the sairplens is takea | - -
over to the Factsry Branch rort.hnsnlnspectlmbymmml, inelod- Y
fng the MNying Branch, . - T

Q. Yas the Boeing 299 flowm by.Air Corps persannel prior to the 689 inspection R

i, T would say thet it s not,hvhﬂlﬂgc-

., Q. lhmtht!ounzm“ltmndomrarﬂnmumspcnbnd :

performance tasts, what inspections were prescribed to be made befors and
nrurnuhtothcthmthonuntmmndmdmulhdmm
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L. Yora It : :
) .- A five-bour uspceticn : - :
Q. Vere there any special Lnlpcctlhul that you or higher authority in the e
- inspection branch directad be ndo of any special l.nsmhuon or sqaip= -
e mont ca the Boeing 2007
A, Wo gir, . ‘Y
. Q. Vere any inspections ordersd made of the eantrol locking device?

A. Yot other than what is seationed cn the Yora I.
(The question on this Tora I spplies emnly to eontrc:‘l- inspection,)

Q. Did you, as Chisf Inspector, give any instructions with reference to the
inspection of this emtrol lockin: device?
A+ ¥o special instructions, no sir. . . o

R

Q. Domhnven!‘onumihll alrplane? .
A, No sir, ¥e would not keap this form until the airplane becase Alr Corps
property. ..

Q. Aire the daily incvectlons that you mtlonod'ndo by the Crew Chief of
the airplane or by some pember of your inspection orgmint.lcn‘r ‘ -
A+ The incpections are made by the Crew Chief, )

Qe Eaz the tralling streesline cone af this airplane, and the underneath in-
gpection plate st the rear of the fuselnge beon remyved sincs thig aire-
plang has bean dslivered o tha Inspection Brinch bty Alr Corps personnel?

Ae No 8ir,

.
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Q. Have any adjustments beent made in nny part of the contral loe‘kin.,-ﬂldet

Xe, Benton (Recalled) - * ' Fovesber 1, 1985,

¥r, Bentog mas ﬂedlodanﬂrcdndod that bhe was lth.mdu'ut.h, and
tastified as followss .

Qs Since the Boalng 259 has been undergoing parformsnoce test by the Alr
Corps flying personndl have you or any of the mechanies of the Boeing
mm-umuwnormmdmm tht.paruuuet
it on the control surfaces?

As Yes, tvo or three times, . _

Q. How do you make this iaspectim? .

A. Ve craml beck thrpugh with a flashlipght and lock around to see if there
llawﬂm\gmthn. .

the tear of the
As Ve have removed t.hotrunx ltﬂu'unc oone, yei,

Q. She-thodrplmhnbouhmdomtothur&mtnrhﬂnkhﬂ .
4. I don't remsaber, I think it was aftar the first flight. . -

Q« Do you maintaln a log of inspection oo this airplane?
As No sir, None that X kmow of.

Q. Do you have any written records of inespections made?
i, That I couldn't say, The pilot would have it.

Q. ¥ho as3ists in mkirg these inspections?
A, 'lh-smrtbooum-mor!do:nymkngnnndntmpuotmdt.ln
enginser and the motor mechanis and we all chack eech other svery time,

2. In makine your inspection of the eomtrol locking devies have you ever
checked, in any of these Inspections, the clsarances bDetwem the end of -
N the i:dd.ng pln and the face of the locking quadrant?
. ﬂo.! .

Q. Cnn you see tha fice of the locking quadrnnt om the elevator from a visual
innpeetlion and deteralne thether or not there is & clearance there?
As lo’ I m't. ’ ‘

>
Q. Have you resored the trlul.w ctrouuno ome and inepection plate at®f™: _ __

-

C, Ie ther® any lncpeeuan hole where thls cen be seen?
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A, Yot entirsly.

Q. In cuse any chanzes or adjustamts of any sort are meds on the Boaing 290
from thom do you gat your instructions?
A. Fron Mr, Tm‘rl. ths Pilﬂt.

2. Do ::: ke any changes or sdjustaents »ithout definite uatmetlml‘l
+« Nos

A al.nc:r the airplans has been turned over ta the Alr Corps for performnce u:tr
+ Xo sir, .
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2. %fanyhadbun nd-mvauldhntpm about 1t?
o 388,

.Qs At shoge m-dcrs 214 you remove the cone?— '
4, NMr, Tower's.

M R T g

Q. Tho else was i:rueut. vhen the work was done? ' - = e =
A, ¥r, Yalls and myself ware thare, .

St

.I‘

Q. D14 you happen to know wiy Mr. Towers and Mr, Yells had the cone
removed?

'E“‘ : Ae Ecthaq;hthofdtnutuojuhmrﬁdummlubmdhﬁmm.
i to take a look and ses vhether be was right or not, _ .
b 2. mnmemhudmocﬂdmtolockcrmlockthmmuotm i
£ Boelng 2097
i e A !l sir;wwery night, T -;
f: ; Q. How does ‘that contrel fmction? ) : y
e 1. !aupxtnu-nhhgnnnrnntrllummtum;nnupwﬂu
Pl coatrol to lock it. _ . R LA
r o o . '.' L Eﬁ;—
- t 2. L'n lock the slevator in a neutral positlm? i . - e s
- 1, It is Jm a Yittle above a-utnl. s e 4 1%
P31 Q. mdmmrhnnulimmlockltmnmumdpohﬂ fi,,£~
, i i, mumﬂ'mmmunuekmormumno. .é*
' B
. Q. 2“ you ever aotice any b.lndlng of the. cockplt handle? ‘ é:&_-;,
e - N 1_?:;
CE R
AT M
Q. Did you ever exert any pressure on the control eolum and then wmlock lﬂ ) }.. :
A, You calda't, .. itk
@, In counection with the locking or unlocking of trol locking Tdvice,
is there any play in the ecatroi colum fore and . 'when locked?
Ae Yes,
Q. Abont how much would you say? ~
A. DBetween thres and fouxr inches, i
. Q. Would it be possible to wnlock the controls on the ground if considerable Ny
fore or aft pressure wers being exerted om the control wheel? : My
Ay 1 don't. think you eould unlock it, . y
Q, If there were a man sitting on the elevators in & lecked pocition, would : ;l:j
it be physically possible to relsace um. control in the cockpit? e
A. I don't think so. Al
- — i ———— :s."}‘; d.‘
- ¥
. - P e,
a - L -.—‘7
- i
. R Y
: S d
ETHIBIT *C* . .. S o Page § - .“:: '.a.
: . o - ’ . . . T ‘. } b :_'\:‘.
] - - a--- . -"::'1
- - ] - i ‘i‘__ ?1-
. . B
- -7 - a : P S J—— — s




L EX'Y TR T .o, Ty . g
a5, Ng’;;__.'.‘:;' W [' L 5..; s,\', & i
: ,‘ : '." . 4 . & o % \."_. . -ég -
P Gl ol & .. P, -, ot d .
Ak Cest L3 RN
: -; - - . . N FAe
T ., o v B
4 “‘.. L ‘4‘
: t g
. R 1%
3 — g
g Ce. - I
. Mr, Vest Mn.d) & I‘.‘, 3=
4, " i i
' St Mr, Lest was recalled and reminded that ha s at.in mwder olt.h. amd .
testified as tononl .
]
- Q. Since the Boelng m bas besn undergoing performence test by the ur Corps -
B flying personnel bave you or any of the mechanies of the Boeing Company |
- made a visual inspecticn of the locking dﬂiu, that portion of i.t on uu -
- econtrol surfacest - !
: A, ¥o, not to my ho-hdco y
‘?" Q. !hnmrmnduntnin:a streaxline em.nadl.nspoeum phu nttho i
: -~ rear of the mu].ud ¢ CELLN
3 A No, : : .: £
i - i . : "é“‘!;:
k. . Q. Do you maintein a log of inspection on this airplane? t
;*‘ ’ 4+ That, I believe, was done, I had nothing to do with it, howsver. s
o 2. 20 you have eny written records of mtpoeuma -mr nr :
e . -1 . o
Fos . {
E. Q. In.connection wh your rork as mechanie, i.s 1t nacessary, or have you lt :
& . ;n:u.u locked or unlocked the control locking devies? . 4
b o Tes, : !
o, . Q« Fould it be possidla to unlock the controls on the grmd Af ensiderable
: tmormmsmmhwmmmmmlmr
. A, I doudt 1t,

e

Ay
[ ]
&
p
't

Q. If there were a man eitting on the alsvators in a locked position would
it be physieslly possible to relesss that cgntrol in tbe cockpit? .

Ae I eouldn't say, But I believe if you were lesning ca the columm it would
he hard to relesse the lock,

fere you present when Mr, Towers end Mr, Xells had the tralling streamline - |5
cane removel from the rear of the fuselage? e
As No. I had no ‘miovledze of that being removed,

Q. Have you asds eny inrpection of the alevator lecking devicea from the in-
8ide of the Tusslaze since the Beeing 299 hnas been turned over to the Alr
Corps for tert rlight? .

‘. 33' I have notl
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¥r. Tells (Recalled) November 1, 10°S,
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itr, Yealls wag recalled and reainded that he waz still wnder oath, rnd
testlried az folloro .
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i Q. Vould any changes or adjustsents on thi -drphnobl-do lithmtm
: { Imovledge or without your having been called in
. z ‘. Imnot. [} .
v Q. 3t eny tisme since the airplane has bem here at the Divl
_——T-H to its -turned over to the Alr Corps for performance
LN that time, has & visusl inspection been ordered made of the locking
H A rummmddendmw.dmm:atmmmm
ot » Qe - - .
fe A [ - :
l. Q. Do you kmow if ¥r, Towers had the fuselege streanling
-1 tise since the alrplane has been here, for inspecting
N coatrols? ;
5 i, Yes, it wus, :

G FIL you tall us Just viat this inspection ms for?
! Ae The iaspection was for the purposs ofmatmmmmml,
: ehoek.ln‘ up @ t.ho tightness of the bolts, .
! Q. nun-. Towers ¢1nuvmmﬂsﬁ *
. Ae A% the time there seemsd to be some difference Detween the motiom of the | -
e rudder control tab from one side to the other. The cone was removeld to .
i c.boek on any reason ru- that, : . 2%
. Q. naumuﬂmmpoeumu-anrmm- ca the 3
. slevator sarfaces? T
o 4. That eculd be mads probably most ult].r by ;o!.ng ints the 1ane tro- _1‘ .
g . irside the bodr, . . L}’ \‘Z;
8 :
’ Q. Have you ever tried to ‘make vizual inrpection of tha slevator locking -F,j ‘3‘
quadrant? VT
1. Not since ths airplane left Seattle. . ’T:'{‘c?:fh
NS
Q. Eave you sver made one.in whlch you could actually ses the rurface of the ‘é‘:il,'-ﬁl_ '
gquadrant and the clearances betweem t.ho ,pin end the quadrant when it is 1n ,.-'_JP;_-;; '
the unlockel condition? : R LS
A, WNot since the airplane has been in com!.u!.on for flight, Ky 1..-!‘1‘
Q. Do you think it possible to make a visual inspection of the quadrant on *2.;.,;
the slsvators and deternine the clearance batvesn the pin and the curface . o
of tha quadrant? Y shed
Ae I a3 pot dure, tut I believe it could be inspected throuwh the bottom door. ".g__,:‘_,
3 o
Q. Then the coatrols sre locked how much fore end aft movement of the control <7 ?"gd‘.'
sheel 12 possible? gy -:.:':
A.  About four lnches, . : ] o vl T
. ) . ,!hﬁ
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A
Q.

As It would increase the tail hsavins:zs tut only n:q :ught.lr.
- . < ¢
° ]
i L
LY
‘Em’.al'l' rce e e — .

R el LS -

“hat i3 the reason for the raur inches of movenant?
This movenont operates the servo t=b against spring loed at the tab. .

71th the elevator congAl locked end with novenent stil} possible in
the eantrol colum, vhat would be tho lffoet of puhlnz the ecntro].
colum forward, -

It would raise the servo,

This then would have the effect of increasing the tail heavy conditiom
dus to the locksd elevators vhich is just the reverse of the cﬂ‘cct .

saught?
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Captain Cecil W. Dingean, ¥, C. ‘Saturday, Noveaber 2, 1955, I’:& NSS PR
i } g
- ' R ‘P-‘
. ammt.mm.l.c.,mmuaumu.mmm. bal -;-{
ad testified as followst E E B
. . C. J‘
Qe  What are your dutiess - § 4
Ae :ummm,mw.m fhio. Y “:‘
- mmummwummmmummm' - 32
munmsdmmamm‘mmum- ERS

%0, 18857

L. TYos. nqmmmtmumauuabmmwtmuﬁ
where 1 exanined thew then to Kiaxl ¥, tal 4in '~

| e I eoml wa}m 5 -J-hvlu# .

rm-tmmarnwr.xmnwwemu.udrmm

}-Coretral lacerstions, miltipls, sovere,

t5 depuffering fromt—
gemeralised; (2) ﬂ:oc&,.m;:ln‘.l, severe; (3) Fracture,
begirning st the supra orbital notch, s Sxtanding

r

LA 4
N3
T

« Iy
|

H
d
o L D 2

»
trangversy, spproxisately 2 cm edove inpertim of mos
severing tando achiller, rights (1) Womnds, Jscerated, ; - - - f&.:
r .
i

' calels,
i soalyp, nluplo, seveTe,, ) i T
i - Nuﬂw?.!iﬂn.r“&uhﬂnuumvmqwm
! immsdistely and died at 12145 PN, the sane dxy from the cyuses menticned Ty
above, ltmunhjunw?.lm-unrﬂunhmmmm ' ‘:g'-.}‘ﬁ
; Anflnence of alechol or marcotic druge.: ‘ ; =
A ML R
First Lieutanent Donald L. Pott waa Lirst seem at :mcd..taly ms Ay, el
. 0 mp formd to be frea: (1) lacersted wound, 12 ca long, ex= s
= I mumm.umhmmmm,.mmmm Y
E potch, extanding in a cretentis menter posterlorly over the temporal ares, ) BTN
¥ 1aft, and epding neay the sutors 1line, spproximately § em'to N AT
3 B latt’of the mid sapgitel lines (2) Contusion, soderately severs, imner as
E - surface, anXls, richts (8) Contusicn, moderstaly sovere, posterior murfacs, s
5 lowsr third, arw, Tight, 4 o= dlameter; (4) Purmw, 1t and 03 dspree, on < .:‘;g’,
a face, ear and pcalp, right. * ‘r.,;ﬁ,:'
Y . . : P N Lo
ﬁ: Tirst Lisutsrant Donald L. FPutt was removed ty exicdance to Nlaxd Valley ”.‘a‘-l:f
> Eospital immediatsly. It iz my opdnicm that the_injuries incurred by Tirst SR
77 Lisuterant Donald L. Putt will pot result in permenent disebility, At the it
P tine First Lisvtanant Donald L. Putt was £irst seea he was not wnder the p oA
g influence of aloohol or umue drugs. T
gﬂ xrn-tn-u-noa.rm-t-mwmmx.l.mdmmuu 1
& suffericg froms (1) Wultiple aress of Pna degres bLuzms, over facs, bandy,
}:ﬂ erms snd legrp (2) Contused and lacersted wounds nluph. severe,; oYer . %‘
, tha vortex of the simll, exieading 4o the bens; !l) Frasture, il-i-. F ',v'"‘.
E linear, transverse, thmdi parietal bome. i <,
A ' a"—l B,
Wi . Iy
i‘a"; L) '*.‘_;
5"‘ "‘t‘y.
A 1
ol v
R ST < . - - i
» N -—
Fxhibit *pe . . Poge 1. Z
" AR
' F k 1 . ‘d".(l.l'_t-



AR RN IO M T TN | YR RN e TR ST

BT Y

,
T

A58 TR P U TR DAY, 4 s g b

R L 2o

DYa
I

e A
" r

F;' ¥

H
fv

Jobm B. cutthg (recalled)

Q.
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.+ . pleslis R, Tower was remcved ty axbulence to Kiami Valley Hospdtal | DU e

v« ismediately. It 1s winown whetber cr not the injurles inewred ty = .- . RV

: Lealis 1, Tower will result in partisl or permnsnt &isabdility. At the B

tise Leslie R. Tower way first seen be was pot wnder the influence of —— ——— &-

alechol or narcotic érugs. ] ‘ i}
T first saw Nark H, Foogler.at spproximtaly 9115 A, end found him to . e
be suffering froms Burns, 1st snd 2nd degree, face, a1l surfaces. . :,::

Nerk N, Koogler ses Temoved ty snbulsnos to Nissd Yalley Nospital —— ~= - @——
immedistaly. It is my opinfom that the injuries incirred Yy Mark K,

\
i

W)
ooglar will not reselt in partial or permsnent disabidity,- At the . . Q0
time Nark H., Koogler wan first seem he was not wnder -the inflnence of . by
alechol o narcotis drugs. PR

T first saw Joim B. Cutting at spproximataly 91185 AX. and fond him to
be suffering froms Bures, lst and 2nd degree, fuce, all mzrfaces. .

Jolm B, Cutting wes removed by sximlsnce to Misxl Valley Hospdtal
.1mmediataly. It'is my.opiniem that the injuriss incurred by Joim B.
Cutting will mot result in partiszl or permsnmt dimbtility., At the time .
Jobn B, Cutting wes f£irst sesa he was not mder the influence of alochel

cr narcotic drugs. .

s 4 %
». PR
oAl

-

Baturdny, Noveamber 2, 1938, .

¥r. Cutting was reminded that he wes still tnder cath and testifisd as
followss .

111 you tell us in detail es far us you cen, your reccllecticns from
the begiming of the take-off wntil the of the Boeing I99.

and ssergency condition. It

Thers were you when the ship took off? .
Right behind Najor H11 in the pilot?s csbin, in the sest asaigned to the
mavigator, I bellave,

Yot realissd shorily after
a crash? .
Tes.

the plane left the grommd tbat there nu!_,ﬁbo

Do you recall noticing Mr. Towers' positica or sctices at any timet

I J{u poticed his position. s far as I can recall he was standirg in
the sisle with hig bands ca either sest. I wmam't watching him, He was
starding in the aisle becatwe thers was 1o seat for bim during the flight.
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No, T 414 not. .

I oould Judge, adout five seconds, At the time

side of the fuselage. 4% first I

maunwmm.m‘yu.zm&

du-!ufbo‘ :
xyself for the wrk I ms golng to do. -~ -

plane?

same exit a3 Lisutenant Putt di4, It was on the right .
thought the fusalage:had pplit open "-.'-

I found 1% 414 pot. . I-:Lumthttd-rw+

o4 cltad out and T Lmmediataly fellowed his.
r—mmmummum:—ummmmr .o

Q.
F

-
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tostified ss follewes

: DO F beir s TR et T4 Thie
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Danald L, Matt, _ . : H Pl o
1st It., Alr Corps. ' . . Xoaday, Zovexder L, 1935 oA
. - - Lt
' ' . , ' . Rid

Donald L, Putt, 1st Lt,, Alr Corps, after being duly sworw, P A

" Qe - Wb are your duties? L
4. 1w essizmed to the Nying Braned,

¥
B SRV

.
[ Rl
nq' '

sy

Q.
As I was riding as soepilot mad a9 smeh would

%
:
31

Just leaving the outni otlumm

onoe to adjusts the throttles, Ais the plme tended 40 mwing off
l1ef% be cpened the throtiles a 1ittle ca the 1ef% side, The shipy
& 1ittle heavy on the rudder so thet we had been using the engines
before to malntain direotiomal ecntrol ow- takeseff,..

air, just off the ground, snd everything seemed 0.X. A1l of & sudden .
the nose shot up lato the -air
o the eolum as hard as he eculd, It 9 sontizied up so I Soek -
hold to help. DBoth of us'pushed Just s hard as we eould, Ead ue R
spparemt sffeed, A% tha seme $ime ¥r, Tower stepped forvard te rell -’
the trim tad for use I had checked the trim tad Defere we had taxie
outs to take-off position, bLefore NMajer H1ll got ixte the plane. Iwas
1s the pllodTs sest end put the trim t1d inbo the take-off positiem,
so that I mow that 1t was all right, After that, of sowrse,
brpt e elimbing Defore it reashed a stall end foll off te the lefy
aod emme arowmd 150 degrees before 1% hit the promd, ) -

Q. Do you reoall whetber you had a1l the travel on ths elevator which .

you think you should have half Lo .
| ¥ Xo, it 4ién's semm 1ike we had, Eowever, I don't belleve that ab any

:

§=
3

L

P S W Y

tine previcusly had we ever used the full forwerd travel of the eolum P

for take-off or my mansuvers, I di4n't geot the impressiom a% the %

time of this take=off that we were against & stop or anything else 3

1ike thl‘t. - : .7

Qe  Those duty is it normally to wnleck the ocmtrel loek ia a flighe AV
- of that sort? ) ~ Q}h
Ao I ¢om's thick we had any partisular sed routine, Mosh of the time - e

when I was flylng as pilet I would unleck 1% myself, We uwsually -
would Saxi ous ioto positiom with them leeked bessuse L% was the '
esasiert positien in whish to rm the. engines up, Instead of yumming

them up ou the line sfter the Boweing engine man had rum them wp W L
would daxi ou¥ firsd and Yhan FWR-hem upe L oenld . &
unlock the sontrols Defore taks=off, . Thea wiually ou lmding if RN
I was oo-pilot I would wsually look them after we had landed, }’4_5;
' - . e
' o o o= ]l
zhivis "1* Puge 1 wh
. ._':.-J
S
.- .o v
bt - bl AU T APIITIEISTE T emm—permm— St gk st b, L, ek,
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Qe
* the ecatrole? -
Ae Yo, I dontt,. It i pouibh thet ﬂny oould have besn, “The ~ : .
pedal eould have bpen depressed and I &ldn's see-i%, belng-tusy—— -
M.Ingcmthucolu.- xnnumumzuumqmmg.-
by
Qe 'Iwalml!yluhﬁ.tl.ﬂ“ﬂthtlh-otﬂ . o
Ae Mm this partievlar f13zht I leeked the tall whesl, uwtu:l.ﬂ i -
. oub, Just befors turning, I reashed ever and tripped the hindle, ' -
© Mhen we started owt-the-light-sbill-halnth- gene-out whish-would — . 2
indlerte that 1% was »t41) mloeked mad I asked Najor K11l be S
taxi formrd & 1itt1e farther oo that 1% weuld oliek in, .
Qs If my attempt kad Deen made mngmu;otrm m‘“hﬂ———ﬁ-———c
wmlocked u.mmmwm 1% yourself? ¢
A TOI. .« . .- . . -
Qe In refersnoe to the leeking poci.tul of the slemtor, 1s 14 y
possible te lock the eleyvator in meutralt
9 I‘n'thnmxhu. . ot -
Qs Jormally, in shat position ws tlw o!m luhﬂt Was the X
tail wp or Som? T
L. I never inew that you sould 25ek 48 ia more them Just the mme
pesiticn, In lecking 1% you serd sf had 4 pull the eoluma Dask . R
to Jurt ¥t was sbowt sewtval, pell wp e the sanirol selum : .
mnmomamu.m.mmnmmmtmx .
of the servo somtrel, .
Q. nmt’thmumnﬁumuﬂdm‘mﬁhm . |
you have to hald the whoel bask or 414 its losked eondition : -
© permdt te warn them up without this?
Ao m- 4 warn them ©p with your hamds eff. Theh would
. indisats that the slevetor was loeked in ma xp pesitien,
Qe Do youw think 1% was pessidle e tike the ship off ingthe '
position you normally had the ecmtrels im wham you warmed
up the ngl.ult 41
I Yoo .ﬁ-"‘n'
A
Qe Dil you make suy attempt or did you observe whether Majer EN11 v b
or ¥r, Tower made axy sttempt to wnlock the slevetor end . PRE
‘rod2er controls during the take-off rum or sfter you had left - ;'4_
the gmdt T f.‘;-f,;.lj
Ay Yo, . ":KL';__. v
. P d
Qe If eftber Xajor F111 or ¥re Towsr hed reashed for that somtrol R
look, do you think you would have observed tham doing set AV
L. I belleve 80, becsuse 3 414 see Nr, Tower vtep forvard md )%3
ressh ssroes under Majer Hillfs Rands for the stadilizer 4rim g
tabe IV 15 possible that he . eeuld hawe mids mm offerd to step P
ou the sontrel losk pedal thet I would not have semm, I very AL
definibely resell kis svepping fervard mi; resching doun %o ' AP
that side of the oelwmm, - -{§
Lotk
Qs Yers all msters fmotioning ntsltutorun . > ‘,::;.'}-
L. Absclutely. ) 5133-‘
atd
- .'z‘?;‘
- ,";’.'t.,
- M
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- ) Sre oo ' ' - :\.
Qs That s, qh!.uerthanuq Muit ' - ’

. En updarlY |

" », . xm't:ummm- :

Ead 1% 3000l wp immedintely off the rownd we mIghS have . . ¥

. mm:mmuhmummmmr- ’ . bl

thretiled the engines mid stralight adead, Bimee 1%

2ida's seour mtil afber aa sppreeiable lemgth of Sime after ¥

1% hal sleared the grewmd 1%t eertaialy never sesurred te me -

. .$hat wo might met Davy misebed the semirele, - i

Q. mqumnmsm-rm.mumh‘ . E't

thought or impressien ihat the ecutrols may have besoms N P

— looksd sr have Desm lsebed? ™

Lo le,thtmmuudlq. < I

{ ' 5

Qs Mmmmmm-rmmtmmm 1 ?;_:l-‘

tako-efly - I

%

!
4s It was sdbmelly seb & 1it41e Sail beavy, It woulld takeesf?
vory sisely with the;dads eed 1ia neutrel or zere degrees. e
bud 1% required re-trimming as secu 42 Jou got off; od W .o h
fomd tExvty-setting 4de-indieeterin 4he-soekpit-do a-pooitfon - - - —
oorrespmmding to 10 degrees tall heavy the airplene desk off o
mmummmmmmntmm.

-y
"y
‘

’
<
ol

vandd.
‘ﬁfn‘._., d

. - -;{‘"‘;
. 3
Qe .You sbated te cm!u-rh-ﬁuﬂrmn you M ouh of the — - - ’;fj'
airplanes “If pessible, look at the eqmirel bex.” o
Ae ‘:’i"‘h.%% ' dafixi -meummxud:.' ] S;.;
Is vory tely - Refe
beszuse thet was whet I was Shinking of st the time and he ik
happened to walk by 8¢ I asked him to look ot 1% . $s
. . . . . ‘n ‘,
Q. mwmmm!mormmummmq . o e
- 14008 oosur te you a3 to the esuse of the sesldeat? Fia
A.  They 214, yee, IV sosurred te e thad porsibly the eomtrols | Pt
had been 1o¢ked md possibly esused the cruh. . st
.- R R oSS g
- ~~Qé Do you monu‘l md:l.ng ‘to Mry Igo? : : i Eiy
A+  Yos. He and Caphain Farris‘are the auly two that I remember '*s‘u,
seelng, plus ir, Cutting, .. Exii
' Qe Do you recall what yeu said te Nre Igot - R k%A
.Ae 1 dom's remsxzber &b all what I said %o lUr, Ige. 1 rememder ‘-‘{..'{«
his being ous there, sort of meemning sad very exsited tut I 1.;,.;-‘,-
dm't remsuber what I eeld te hia, Qv
¥ons
R« In your flying lr this airplene hald sy thoughd ever mtersd - ; lf".‘f
your mind as to the pessidbility ef the pilod forgetiing e - : s
uitleek the alrpleme before hs took om " ¥
‘. 1' N. ”.' .

Xed?
¥ § I would there 1z ot least four inches .nitu.lg
* hhg mmm““mﬁ-iiﬂﬂm K '
re making,- The smownt of movemezt of the ccatrol nesessary .
ror & normal takeeoff would be less than fowr inshes and for
that reason thers would be no indisatiem that the sontrols

wore losked,
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Qe Yo joam 7o any reccumendstions as to a Yosk om the ecntrol et

surfaoes? -
4. On this partisular type airplwme I believe sither a warning,
that 15, o horm or flashing 1ighh womld be fine, or more.
positive stil1l I would strongly resemmend when the eoxtrols
are losked the throttles are pesitively lesked elesed,

Qs ‘Have you formed emy scnslusions from your nes in the

— .+ -sirplans end with previews-experimnce in off and
lmdling the airplene, and ia flight, a3 to whad setuwally .
osnsed thin meeldamt? . - ..

ds There 18 a possibility theb Majer E111 2id wmloek 1% mnd .
€12a'S see him, Dut I very defizitely kmow thes I dila's &» i, *

Qe Did you ever notise how slese %o the fleer you would have to -t
bave the pluger $o mlsek Ahe sextrelet. e - } ’
As Wum 1% was miscknd 1% was fluch with the flser, snd you had
te have 1% domm witkin 35/3% of the floor,— Unleds you gob-19--

, o » Gom the lastmall pard of the trevel 1% woullatt maloeks
redder wmnlocked ut oxnetly the same time? Would 1% Do peseidls . '%
tommmw-ﬂut&ﬂml—ﬂmﬁhﬂ‘ . #aad
the slevetors lseked? e . et F1d) *j
“45 T have never-sstually noted thet;-tut-I-Rave neticed-Ahe-reverse =73
%0 Do tree, 1,0., thet $he eletators would leok and the rudlers 2§
st111 be free. Noss pilots are leary abeut haring -mlo T T ~h

£ T‘g{:

oolumm watil the engines were turning op, so thad, i aldition g*';_,‘
u;ggcgwmmhmmmm.um c:;,;
o [ .theery beth were flying rplanes xd
xm-tmqm-wm-uutmm_ .‘, E,’;-ii

_» v -
F'?;\gag _
o B, Y e b; +a
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Leslie R, Tower ' Vonday, November lj, 1935,

[ 3

Mr, Laslie X, Tower, st the Hixzl Valley fospital, Deaytom, Ohio,
was visited Dy the Board, sud after being sworn, testifisd as followmn

Qs Toll &g near as you ean reneber everything that cosurred from the -
time of the takssoff teo the orash of the Boelng 299,

As A1l the engines were rm up md everything seemsd 4o Do ehesksd
abouts the plme, Then Eajor EHill opened the throttles and I was
at the %ime staniling bask of him im 0o passage-wuy opptsites the
navigstor's sesd wetohing ths instruments, ETverything seemad al}
right to me en the takewaff, 7The alrplene Jusd Jjumped wp inte a
very steep olish and I thiak 1% fell off Inte & lefy tum and
started dowm, Poth Major 2ill md Lte Putt were pushing forwerd
with both hands on the control colum st the time, As som as I
realized that Majer mill and Lt, Putt oculd net gob the nose dom
I started rolling the elevstor trim tad forwerd, I was standing
bask of the eontrol stand wo tine of the erash, .
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4+hat-woul . 1 ; —
™ no,thcﬂmumggotﬂ:nnﬂ. < e l LRI S :._qa-.

. "Qu. DI yow sbaerve b amy time the positicm of the lbekiag hendle?
- A Yo, 1&1au'% ia this flighb, 1 may have but I don's reeall -.
- u:«.m-mx;ummw.mm TT— - -

} _

Qs IZave you sy opiniom as te-the enuse of tho . lof the - — —- ——— .
Boslag 2997 ] : iz

A. 1-«mxyomoammmm-un .

i
Q. Tither bcr-ﬂ or after the take-off 414 m obut'n lndor xm.
. mke any effors o0 mloeck the sontrols? -~
As " ¥o, T 414a'% that I emn reeall, -
There 19 lommdm_'hm thttfit
that wuld indionte thad h "y h‘n. i -
- - -

T XOTEs ﬂuMcndudnr.tmnmu plm!.ul

senditics would perxit, In view of his sericus bonditien i
T

Flighs Surgeon, to five atmtes, S )
U !
Yark Buffme Xoogler .0 Monsy, Tovesber 1,1939
Nre Xark Buffmsn Koogler, nﬂlr belngz Suly l'laﬂ, tntlﬂo'd l-l followet

" What are your dutlest
!-uwiommmtuurpim!nm.a
!

2: metuwuthlocmm

re

IS
-~

I was 0001gned as assistaat erew ohlef om the Bosing 299, alternsting :
£1ichts with Roy Oroomss : :{C:r‘

LA

Qs W11l you give us a complete asooumt of mmuu you oburnd . '-"'.‘."'.‘-?
pertalaing to this particular fiighte--- T P

Ae They had given us word that the plane was to be gottoa Tealy . Vi
for.ru;hiudwhd started the engines, | Brerything was ~eaf
fumstioning all righd and everything was 0K, for the take-off, S
They had all gotten into the plane and jusk;before they pulled S ) 2

the blooks out, Roy Orooms and I were Doth iz the rear of the ship R i

st the time snd I sadd; "I will go vp and twrn the exygems ¥, L

*  and I wsled hin 1f he had turned in the flight eeat that he had LT
' boerrowsd, 1 went bdask mmd sat down ab the table, e enmw in s

. with the soat md said sverything was 0,X, He got eut of the ;

ship and it started moving oul cu the f1eld, - Just a2z W eleared

o notised nothing
wnusual sbout the take=off, I oould fesl the elind. All &b enee

it fell off on the left wing and I thought we were in m wmeuslly,
steep Dank, Although I was & it alermed, I r-n no wnusual
. . L e b
Exhibit *r* ' ‘ . e &
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. caneuvering, The engines were working perfeetly, I ralsed ) 343
;- md Tinnostout o L e r— —~
i oa Jurt a% that instezt we stroek mmd the redle ; ' .
. . Just sizply durst izte & mass of flmes.. Of ecurse, - ‘
made sx sttempd 4o got ot at the reer doer in the' redls - L <
compartment, I sttemphed three or fewr tines to cpm the doer .t i
and I seulint™s do 1%, Fimally, I Jush rearsd Desk and eaved the ¥ -
. . _ Goor $ne I fell the decr leb go, md I passed oxt theu, I dem's -
; . remmuber poiting euk of the shipi~ Thebaxt-1 w I-wes-lyingog——-—— =
the gromd and when I eome $4 1 raised wp snd saw the whele ahip . s
‘. wes afire,’ I gos wp and shtepbed So stars srownd She fromth of £
the ship md soneens grabded me and put me ia the mbulanes, As 3
far as mnything umasual in the pleme was sonesrned, I had abselxtely - -
20 warning whatever, &ue to the fast Ahat I soulia'${evglibe gromd. - :
. = Qe " DIl yve noties sny strustural failure Defere 10 M3 he grewmd? —
) Ao Yo, I 418n's. ' I eculdn's feel maything zive wder me srem whem w R oy
> A% the gromd, I believw the Domd bay deor sane opest o thst~ - - <7 ;
portion gave wmy, R ‘ f i
2 Qe Nave you mede say Sake-offs in this sirplese befere} .
i As  Yes, I have floms in this plane thres or four times,
Q.. TMiying in the seme seaty =~ ° : .
‘. r.". ) " . e " '_ ._ -
Qe D18 you netles sy differemes u thls Sakewoffy T T T
Ae I idn's netlios mmything wnuswal, I wasm'$ iu ths least alarmed .
N wntil w his the growmd, xmu:ugorqmm.-
S N 24
) e o . o ’ ) : a . ..‘i’r"
Robert X, Glovamnsli, s — A
1st Lt,, Alr Corps. . Yonday, Xovember 1j,1935. W
) The Board visited Lt, Robert X, Olovxnnoll ab the Mismi Talley )
—— — - — Doaspital, Daytos, Ohle. He, after.being tuly syorn, testified as followe S
Qe  Yhat are your duties? ‘J‘;‘:J
Ae I sm assigned to the Yower Plant Iransh as ea offiscer in Wik,
oharge of Fpeaifisations md Traluatiems, ' Fi,
e
Qe  Were you sn eye witnass to the take-eff sud erash of the * M
Boeing 259t . :
" F I 414n't ses the whole take-off, I saw it wham 1% was aboud 7
200 foed in the alr, ’ ] I_»j-ﬂ
Q. W1l you give yeur observations to the Joardy . i
I I was in the Operstions Offise when somscne yelled "Look"s I , o
1ooked out the window mud the plane was iz whet you might eall
a steep olimd, danked to the Jefs sbout L5 degrees, with nose up -
nod far off the wertisal direstion. The plene turned very slewly by ?
to the 1ef% and sppeared to be Just about in a stall, turned 4o
the lofy sad nose dropped, mad the plans went through Jurl abowd ;
the motions you would expest the pllot ¥s taks soming out of that
- situstion, The plune very nearly leveled off snd the nose wus e '
soming up whan the lefs wing t1p struck the crowd slightly Ll
. Jetore the mder-earrisge, srupled almost inetsatly, broke
. L o fimes, - . L. L . S
n . .- . ) o S
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tostified as follows:
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] : o . ] Lt T m_’}_':_', LT _‘.:' t’d ."qf.r ,_‘.:‘_ ":.- _‘1' k ‘ﬁ.. '._
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Qs WMl you deasribe your estims, -~ . o

A, I was stending there in frons of the Operstions b the time 4% . 3
hit, The fire truek starSed eub and at the tisie T didn's-feel i
IIke there was amything I'eould ¢o, I dida's Lomediabely rusk
out, and I began %0 see tham rumisg ewh with hand fire |
extinguishers md I got =y ear end ylaked up o fow of the fire
extingeishers, drove eud md stood aromd for mehile,‘Before :

I starbted out I saw somscme fumning arownd the srash, mnd I we :

trying to find out how mamy had gotten owt, 1 sew ecmecne raise

up im the eadin md then I realised that may be there was some :
- = life mill inelles I rat ud Co the dsde d Xrs Towes rhiek ;

his heat out from the fremt window, I belpeddimgvt outy W : .,

§°% bask dowmn =nd Xajer Eill raised wp, We saw him and 2'eliubed;. ;

s in the window sxd tried 90 Melp him eud, - Foumd that his feed was -
eanght m the reddir, Bo wo worrisd srowmd with kin wtil wget” ¢
thad loese, tham halped hin sul, i then I laf% the seme of tiw
seeilant, I netised Xajor Nillfs sead wis breksa leese, apparmitly
pivoted about the fromi. _ N

Qe At mny time during this peried &d sy of tho men thak yom | ~
Wm ssy mythingly. . . .

LIttt Temmber Towmy baying enytiing bt Exfor Ml talesds— v
rekbor sensidly during ths time I waa iz there, Ze mesbiomsd
that he eoulln’t god his foeol leose, - Es mentioned something
about his wyes, Soumded a8 though he was in his right mind, .

Ee sald mothing to indloste whish had Bagpened, r
Qs Do you have any resollestion ef" stepping om the scmircl 1oek? -
As 1 don'ts resall stepping over 1k or stepping m 16, . :
- bl =y
* L 1
Lecnard ¥, Earmom, . e
1ss 18,, Alr Corpe. Mondxy, Xovesber ), 1935,

Leanard P, Barmom, 1lst 18, Alr Corps, after Deing &uly sworn,

L g

¥ )

Q.
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F
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Cmante gt . e  pageB

Wrt—sre-your dutiesy : -
Project Officer om Bochardmens Alrplanes, mnd uu‘tpml %o Procuremsnt
Enginsering Branssh, Enginesring Seetiom, - coe

There were you vhea the erash of the Beeling 299 ceourred?
I wasz in the Chief Englnser's 0fflice, :

W11 you stete to the Doard your sotisms after you learned there
had deen & orash? * . ‘
There wus A scheduled mr-m-nmoo‘:'-mummor

speaing
Bosing 299 had srashed and was buming wp, Ceptaim Carrell'snd . -~
wyself started 1mmsdintely 40 proseed te the fiying flell. W
rea all the way to the sosns of the ermsd with the exasptiem of
several hundred yards, .- . S
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pllet's ooekpit hal te Be pushed
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Pudley W, Watking,

Q.

Yonday, Novecher Ui, 1935.

Captain, Alr Corps,

Dudley A Watkina, Captais, Alr Corps, after being duly swors,

tertiriad as follewns

IS R

gt pkzn

Poge 9,

e

That were your dutles n_Mobor'}Oth. the day of the asoldmh
 of the Day on this partieular day,

.a.;

Auhtnt Calsf, Power Flmt Prassh,

I wa OffY

Qe That -.3 your dutien?
te the Boe

A,
Qe
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IS ERS i conplete meadership of e Board, Yess the Surgecn, capuh c. Y. s
3 B ! m.mum-unwammerﬁ-mm, . o
R &3 wms possible. P, L
%2 i [} i oy
Yo N i As & result of the exanination the rn].,.od.u po!.nto were uhdt; ' O
X ¢ The ruMer was fomd 1ocked in neutrsl. The tratling fuselege stress-: . Y
% . 1ire cone s removed and sn exxaination of the locking pin disclosed the
# . Pin caly slightly engaged In tde neutral hals of the locking quadrant. ° ", e
3'{ —_ nomummnmmmmmm:r-mmm_ iy
‘g ] engines, Rafsrenioe,- Wﬂ No. EZTHS, Dxhihit *X°, k.
51 B The elsvator was found in the down position, the right eod resting co - g
IR © {the ground. ‘The trim tads ware wp nine (9) degress. Rafursnce, N
%, ---¥o. 52800, Exhidit "E*,_In an effurt_to inspect_the_looXing mecheniss ea A

H the quedrant cm the elevator torque tube, the Beard was tnable to make a PYe
; ++ = visusl inspeetion. in inspection of the cam which operates this loeking RS

1 I mechanism was mede and the positics of the pdn in the oxm slot indiosted i

= the lotking mechanigm wag not completely mlocksd, In the ecodition in d B
A which it wes fond with the right tretling sdge o the gromd it ms w- xy &5

Bl: | omliticn. Ry cutting in through the fuselsge it vas stild imposwiple to 72

{ - completaly inspect the locking quadrent. Reference, Fhotograph No. EITDS, e

i Ixhidit *I%. Aa exaniretion of the ocockpit ghowed the locking handle ap- , }Tj
: tely sn inch above the fully tnloecksd posi + Befurence, Fhotograghs g{!
\ Nos, 52801 snd 52802, Exhikit "I', The calles frem locking hendle to - i
\ the locking cm the elevator and rudder were found intact spd s %
: were oconected. Thils mXing oxr detell investipation, by move- i
: " ment of persanewl ingids the fuselage, both alsvator and rvader becams un— o
4 _W. ’ ' ' ,(z"
v b Y * s,
! . The split treiling edge wing flaps were foud in a’partially open e

i B position. Eafersnse ¥o. 52798, Rnibit *I°. But all flsp hinge 5
yﬁ ball-cranks showed that the flaps were closed. The open condition smhown wh
7 in the rhotographs resulted from the burning off of the control tubes lsad- “"’43
e ing from the bell—¢Tanks to the respective flaps. ,f:z
iy T
‘ﬂ}','.‘; . 1 - in exaxinstion of the right eilerocm showed it to be free, ',‘;3;&
N Jn costnation of the cockpit Tevealed the fallowingt all fuel valves 2
e and 411 tenk cocks were in proper position for flight. All ewitches were cm. )
i The indicator showed the landing wheels down and the tail wheel domn, The i
;-_:} " indicator showed the tail wheel wes in the locked poaitiom. i,
- Q’,‘ The propeller cantrols were set in the full "ineressed r.p.m." position L
_ '«'.': and wers mlocked,

1 ‘t The indicator for the slsvator trim tab wms set to a pogition which
ﬁ’,\ would indicats seven or elght degrees nose dom. 7Thips correspocds sp-

-

SRR

P

poximtaly to the angle at which the trim tabs were founds

The Board exaninad the automstis pilot sarvs tzutraly topether with
Captein Crane and ¥r. Domald Beaver and foud the sutomstis pdlct mazual °
contrel in the off positiom. .

111 contrel cables were treced as far as the destroyed eondiuun of the
airplane vould pernit and found propstly camnected. |

The quadrant on the alsvator and rudder together with the locking pin
on the can, snd the locking and mnlocking handle and its bell-crank were
renoved for further detail examination.
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Wright Fleld, Deyton, Chio

October 21, 1975,

TO1 President of Accicent Investigation Board,

<
SUBJECT: Inlpection of the wrecku;e of the Eoeing Mrphno Company's
Eocker, ¥odel 299, October 30. 1935,

| ———

> -
~

1. PURICSE: An inspection was made of the Autematioc Pilet Control
. Unit, the sorvo unit (assembled integral with the control cables) and
the manually operated pushepull knodb which turns the sutomatie pilot on
and off, ete,, to determine whether or not the eirplane controls were
bePagseutomatically operated and if any part of the servo unit had
falled.

2. CONCLUSICNSs

- s whother or not the automatic pllot was turned on cannct be
definitely determined from existing evidence; however, all facts support
the beljef that the sutomatiec pilot was not astuating the controls of
the airplan% at the time of the accident,

be " Although the rudder csble was found locked at the sutcmatic,
pilot servo unit bty a clevis-guide bolt indexed into a lightening hole
in the puide plate, this condition evidently was created by deformation
of the structure at the time of accident, Also if the cdeseription of .-
the maneuvering of the sirplane at the time of accident as learned from
several oye witnesces i1s correct, the rudder alone being locked tould
not have caysed the sirplene to go into a steep clixd,

A

3. hRIVARRS: ‘ -

a. The directional gyro was in caged position. In azimuth
the circular cerd gracuated in degrees was within 15° of being
coincicentsl of zero with the upper follow up disl end both tero. nerk=
irss were visible,

bs The climb and tank gyro was caged,

Ce Aleron comtrol wheel was in left positicn, full arcund.

FCIIIIT "G" -1 -
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" are connectecd in scries with the control cables actuating the elevators,

S 3

Inspection of wreckage of Loelny Fomber,
Yodel 299, Uctcter 30, 1925.

de The threc speed control valves, determining rate of
flow of 04l to the servo unit, were in full left settins, which 13 the
oft position, .

e+ The control push-pull knob located on the extreme left
side of the instrument board near the lower edpe was puahed in; i.e.,
the "ON™ pocition,

£+ The by-pass valve of the servo unit was in off positiocn,
The push-pull tube by means of which the motion is transmitted from the
control knob to the lever on the by-pass valve ghaft has beerr bent side-
ways, simulating & beem having feiled in bending from a load applied at
one point, This defcrmation shortened the length between the end fittings
of this tube resulting in the condition set forth above; i.e., control
knob in "ON" position and the by=pass velve in off position, This con-
dition makes it irmpossitle to determire if automatic pilot was initially
in "OFt"™ or "ON" position. Hewever, with both gyros found caged and
the oi]l speed control valves turned to "Off" position, indications are
that the sutcmetic pilot had not been set preparatory to turning the
control of the airplane cver to the automatic pilot,

o The hand on the oil gege for indicating the pressure of
the oil the eutomatic pilot, points to 2L0 pounds per squere inch
marking.

he Suction gauge hnnd points to tero.

1. ﬁith reference to the servo unit, the piston rods of which

rudder and ellerons, inspection shows the follcwing conditicnas. All
connections were together., The clevice bolts which connect the control
cebles with the rear ends of the piston rods of the servo unit are of a
specisl design, having a rod like head extending out from the fitting
(one zide conly) epproximately three inches. This extension of the
clevis pin normally wac loceted in a puide slot of a mctel plate placed ]
perallel to and below the piston rods, for the purpose of preventing the [ &
cables and plston rod assextly from rotatirn; when the controls are '
actuated. In plan view the inboard piston rod controls the elevatcrs, 1
the center piston rod controla the rudder and the outtoard pisten rod
controls the allercns, 1
. T

The ~uide pin for the aileron cahle assertly remeins in the h
cuide slet while the clevis-~uide pirs for the rudder and elevator con-
trol esble aszemli'lies are out of the guide zlots., The zuide plate with the

-« A
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In*pectiOn of wreckene of ioeing ~onber.
¥odel 299, Cetcter 30, 1535.

)
.#

three slots has teen deformed and dislodged from its normal pesition
evidently during the irpact, at which time the two gulide pins could
have been pulled ocut of the guide slots, -However, the-zuidepimin-the™
rudder catle piston rod assembly was found indexed in one of the
lightening holes (approximately 1" in dismeter) in the guide plate,
locking the rudder, The guide pin in the elevator control ceble assembly,
" although not/designed for normal position was not restricting or locking
the elevator control cable.

Since the detail design appears to be such that an
inexperienced, errcareless, assembler could produce the conditions
vhich would let the controls become !%cked, it 1s recomrended the details
of the design be carefully checked and changes made where necessary in
the event another Foeing )odel 299 airplane is febricated.

The above inspection was made by Captain Carl J., Crane and Yr,
L. P. %eaver.

o

[ s- BORUL.
¥ajor, Alr Corps,
Chief, Equipment Eranch,
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Chief, Flying Bransh

F.

September 9, 1935

Flight Test Prosedurs on Alrplaneg Sube
nitted on Ciroular Proposal Xee 3526 : ' L.

&

e ——

le 7Te each sf the airplanes submitted en Cireunlar Propesal ¥e,
35«25, will be assigned & erew eonsisting of the fellewing: Ome piloh,
one eo=pllot, ene erew chief, and sush airplans and engine meehanies as
my be feynd nscessary te pﬂmthmmnhﬁmuoormmlm )

and engines,

) mpuwmxu.uﬂpuw.rmmmx. Me -

duties will be as fonc-l

7o familiarize himself with the airplanes -

%o maks sueh flights as may be required in the sbtaining
of the required perfermnes data, and sush ether fligkts
a8 may be dirested by the Chief, Enginsering Sestiom,

the airplane sush sther pilets of the
. Mwhm-myh
ebtaining full perfermanee data,

Te fud.lmiu wlth the airplane sush ether pilets whe
my be desigmated by the Chief, wmh

Te familiarize wi
Flying Braned whe

fly the airplanes

—

3e A qualified eo-pilet, designated Ly the Chlef, Flying Bramh,
will aseompany the airplane en eash flighte Prisr te flighkt, this ee=
pilet will have familiarised himeelf with the losatien and marmer of ep-
eration of all eontrels and accessories of the airplane and engines,

Le On adl NMighte at least one mechanie assigned te the airplane
will aeeompany the airplane in the aire During all flights made by meme
bers of the Bombardment Evaluatien Board, the pilet er eo=pilet nsaipgned
te'this partieular airplane, er vhen neither are available, then a tess
pilet selested by the Chief of the Flying Bransh will sseoxpany the Beard
.member and will ast as pilet or ese=pilste Om all perfermanee flights a
flight test observer will be ene member of the erewe All the persemnsl
will have been thoreughly instrueted in the manner of eperatien of the
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Boeing Y1B-17

Last revised July 25, 1999

The Y1B-17 was the initial service test version of the B-17, thirteen of which had been ordered on
January 17, 1936. It was assigned the company designation of Model 299B. It had initially been
designated YB-17, but this was changed to Y1B-17 on November 20, 1936, indicating procurement from
"F-1" funds rather than from regular appropriations. This change was the source of much confusion for
historians, since references were made to both YB-17 and Y1B-17 in the documentation of the day, giving
the erroneous perception that there were two series of service-test Boeing Fortresses rather than just one.

The Y1B-17 was basically similar to the Model 299, but had four Wright GR-1830-39 (G2) Cyclone
radials in place of the Pratt & Whitney Homet radials of the Model 299 prototype. The Cyclone was to
remain the standard powerplant all throughout the long production run of the Fortress. The crew was
reduced to six, and minor changes were made in armament details and in the undercarriage. Perhaps the
most readily-noticeable difference was in the the main landing gear, which now had only one leg rather
than two. A long carburetor intake on top of the engine nacelles distinguished the Y1B-17 from later
models.

The first Y1B-17 (36-149) flew on December 2, 1936. Five days later, the brakes of this atrcraft fused
and seized up during a landing, and the aircrafl nosed over. Although the damage to the aircraft was not
severe, the episode was very embarrassing to the Air Corps and a Coneressional inquiry was ordered, with
angry Congressmen threatening to have the whole program shut down. However, nothing came of this
threat except perhaps the fear that if another incident should occur, the entire Army Air Corps heavy
bomber program would be cancelled. )

All YIB-17s were delivered between January 11 and August 4, 1937. Twelve of the Y1B-17s were
delivered to the 2nd Bombardment Group based at Langley Field, Virginia for evaluation. A thirteenth
Y1B-17 was delivered to Wright Ficld for experimental tests. At this time, the dozen Y1B-17s of the 2nd
Bombardment Group comprised the entire heavy bombardment strength of the United States. -

The 2nd Bombardment Group spent its time working out the bugs in the B-17. One of the
recommendations that they came up with at an early stage was the use of a check list that the pilot and
copilot would go through together before takeoff, hopefully prcvcnnng accidents such as the one which
resulted in the loss of the Model 299.

In early 1938, Colonel Robert C. Olds, commander of the 2nd Bombardment Group flew a Y1B-17 to set
a new east-to-west transcontinental record of 12 hours 50 minutes. He immediately tumed around and
broke the west-to-cast record, averaging 245 mph in 10 hours 46 minutes,

Six planes of the 2nd Bombardment group took part in a good will flight from Langley to Buenos Aires,

Argentina, taking off from Langley on February 15, 1938 and retumning on February 27. They covered a2’
total of 12,000 miles without serious incident.

08/06/2000 1:05 PM
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The Model 299 was based heavily on the company's experience with the all-metal Model 247 commercial
airliner. It was basically a marriage between the acrodynamic and structural features used by the Model
247 and the basic four-engined format used by the Modzl 294 bomber. The aircraft was to be powered by
four 750 hp Pratt & Whitney R-1690-E Homet nine-cylinder air-cooled radials, each driving a
three-bladed propeller. The large, thick-section wing was to be mounted low on the cylindrical-section
fuselage. The main landing gear was to retract forward into the inner engine nacelles, with the lower edge
of the wheel protruding into the airstream.

The Model 299 aircraft was painted with the civilian registration X-13372, since it was a company-owned
aircraft. It carried a crew of 8, a pilot, copilot, bombardier, navigator/radio operator, and four gunncrs.
There were four blister-type flexible machine gun stations, each of which could accommodate a 0.3-inch
or 0.5-inch machine gun. One was in a dorsal position in the fuselage just above the wing trailing edge, a
second was in a ventral fuselage position just behind the wing trailing edge, and a blister was mounted on
each side of the rear fuselage in a waist position. There was an additional station for a machine gun in the
nosc. All of the guns were manually swung. Up to cight 600-pound bombs could be carried mtemall)
Loaded weight was 43,000 pounds.

In order to prevent damage by wind to the tail surfaces while the plane was on the ground, the elevators
were locked in position. Before takeoff, the pilot would unlock the tail surfaces by releasing a spring lock
in the cockpit.

First flight of the Model 299 took place on July 28, 1935 at Seattle with Boeing test pilot Leslic R. Tower
at the controls. According to legend, a reporter having seen the 299 for the first time remarked, "Why, it's
a flying fortress!". The name stuck. _ L -

After a short period of factory testing, the Model 299 was flown by Boeing test pilot Leslie Tower and
three other crewmen out to Wright Ficld on August 20 for Air Corps evaluation. During this flight, it flew
the 2100 miles nonstop at an average speed of 232 mph at an average altitude of 12,000 feet, breaking all
records for the distance.

The prototype was submitted to the Army as Model X-299, but the Army objected to the designation as
being too similar to its experimental military project numbers, so it was officially changed to B-299,

The competitors of the B-299 were the Martin 146 and the Douglas DB-1, which were both twin-engined
designs. The Model 299 was clearly superior to both the Martin and Douglas designs, surpassing all the
Army requirements for speed, climb, range and bombload. The Army decided to purchase 65 service test
examples under the designation YB-17.

On October 30, 1935, the Model 299 crashed during takeoff at Wright Field and bumed. Three of the
crewmen managed to crawl out of the wreckage with only minor injuries, but pilot Ployer P. Hill {chief of
Wright Ficld's Flight Testing Section) and Bocing test pilot Leslic Tower (who was riding as an obscrver)
both died later of their injuries afier being dragged from the bumning aircraft. An investigation later showed
that the crash was caused by the crew forgetting to unlock the tail surfaces before takeofT, the aircraft
losing control immediately afler leaving the ground.

Although the aircraft itself was blameless in the crash, the Air Corps got cold feet about the wisdom of
acquiring so many YB-17s with the limited funds that were then available, and cut their order back to only

20f3 @ ol Ly) 087062000 1:03 PM
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carried oxygen for the crew, an absolute requirement for the altitudes at which the PB-2A
was capable of operating.

The first production PB-2A came off the new line at San Diego and flew for the first time
on December 17, 1935. The PB-2A had a maximum speed of 274 mph at 25,000 feet,
255.5 mph at 15,000 feet, and 214 mph at sea level. It could climb to 15,000 feet in 7.78
min. Service ceiling was 28,000 feet and range was 508 miles. Weights were 4306 Ib
empty, 5643 Ibs gross. Armament consisted of two fixed 0.30-cal machine guns in the
upper cowling synchronized to fire through the propeller arc, plus a single 0.30-cal’
machine gun operated by the gunner in the rear seat. In addition, the PB-2A could carry
ten 17-pound fragmentation bombs.

Unfortunately, the first PB-2A crashed at Wright Field in late May. Nevertheless, the
deliveries of the PB-2A built up quite rapidly, being completed by July 1936. The PB-2A
initially served with the 27th Pursuit Squadron, Ist Pursuit Group at Selfridge Field,
Michigan. A few were also operated by that group's 94th Squadron. In 1937, the 1st
Pursuit Group converted to Seversky P-35s and their PB-2As were passed on to the 33rd,
35th, and 36th Squadrons of the 8th Pursuit Group based at Langley Field, Virginia, A
few wee also issued to the 60th Service Squadron at Barksdale Field, Louistana,

On October 17, 1936, A PB-2A flown by Lt. John M. Sterling won the Mitchell Trophy
race at Selfridge Field at a speed of 217.5 mph. In March 1937, a PB-2A reached an
altitude of 39,300 feet over Langley Field and remained there for 20 minutes, but high
altitude flights were seldom performed in practice because of the expense, inconvenience,
and discomfort of the bulky pressure suits.

The PB-2A'provcd to be a sturdy aircraft, and there were relatively few fatal accidents.
However, the retractable undercarriage of the PB-2A was a relatively new and unfamiliar
innovation, and on numerous occasions pilots forgot to lower it before landing.

In the spring of 1939, the 8th Pursuit Group reequipped with the Curtiss P-36, and most
of the 35 or so surviving PB-2As were transferred to Maxwell Field, Alabama. A few
others were transferred to Eglin Field. By 1941, most were out of use. The last one was
donated to a ground school in March of 1942. I don't know if any examples survive
today.

Although the PB-2A was not exactly one of the shining lights in American aviation
history, it nevertheless did chalk up an impressive list of firsts. The PB-2A was the only
single-engined two seat monoplane fighter to attain operational status with the USAAC
during the inter-war year, it was the first fighter in service with the USAAC to have a
fully retractable undercarriage, it was the first fighter with a constant speed propeller, and
it was the first truly successful application of a supercharger to an operational military
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Douglas A-20 Havoc
The most important and famous Army attack-bomber of World War II was the Douglas
A-20, winner of the 1939 competition. Its design was actually begun in 1936 at El

Segundo as the Northrop 7A, before that organization became part of the Douglas

company. That design was revised as the Douglas Model 7B for submission in the July
1938 attack-bomber design contest, and a prototype was constructed to compete for the
1939 production contract,

As first flown October 26, 1938, the 7B
had two 1,100-hp Pratt & Whitney Twin
Wasps, a shoulder-high wing, and the first
tricycle landing gear on an American
combat plane. This nose-wheel gear
permitted faster landing speeds and thus a
smaller wing, leading in turn to the highest

speed of any contemporary American
bomber. ' DOUGLAS HAVOC |
) Two Pratt & WWhitney Wasp SC4-G, 1100 hp at

.« ; h 4,
For the low-level attack mission, the 7B 'Sfﬂ%mggi,sp i@’oéga

had a metal-covered nose and couldbe  |WHGHT: Empty 11,520 b, Max. 17,151 b.
armed with two .50-caliber and six .30-  |Fuel 325 gal.
caliber fixed guns, 80 30-pound or 14 loo-‘PERFORMANCE Speed-Top 293 mph atsJ.,

. . 322 mph at 15.300°, Landing 86 mph. Service
pound bombs. A different nose with | Ceiing 33800, Range 462 mies/2 080-b.
Plexiglas windows for a bombardier ‘bombs, 875 miles max.

allowed the use of one 2,000 or four 300-

pound bombs, while retaining four .30-caliber fixed guns in blisters. Both versions were
defended by a rear gunner witha
retractable “birdcage” turret, and another
.30-caliber gun to fire downwards from a
retractable floor mount,

The first flights were not announced to the
. public, but a crash on January 23, 1939,
co—— brought the plane widespread

2 controversial attention. It was discovered
ST T that a French officer had been aboard, in

e T — = violation of the Air Corps policy of not
DOUGLAS HAVOCTE releasing information on new aircraft types
until they were approaching obsolescence. An investigation revealed that President
Roosevelt himse!f had made the decision to allow France and Britain to buy up-to-date

American warplanes, thus rejecting traditional isolationism.

France did order 100 Douglas DB-7s on February 15, 1939, and the first flew at El
Segundo in only six months, on August 17, 1939



In March 1937, a design team headed by Donald Douglas, Jack Northrop and Ed
Heinemann produced a proposal for a light bomber powered by a pair of 450 hp

(336 kW) Pratt & Whitney R-985 Wasp Junior engines mounted on a high-mounted
wing, It was estimated it could have carried a 1,000 1b (454 kg) bomb load at 250 mph
(400 kmv/h). Reports of aircraft performance from the Spanish Civil War indicated that
this design would be seriously underpowered and, subsequently, it was cancelled.

In the autumn of the same year, the United States Army Air Corps issued its own
specification for an attack aircraft. The Douglas team, now headed by Heinemann, took
the Model 7A design, upgraded to 1,100 hp (820 kW) Pratt & Whitney R-1830 S3C3-G
Twin Wasp engines, and submitted the design as the Model 7B. It faced competition
from the North American NA-40, the Stearman X-100 and the Martin 167F. The Model
7B was maneuverable and fast, but did not attract any US orders.

The model did, however, attract the attention of a French Purchasing Commission
visiting the USA. The Neutrality Act of 1935 at the time forbade the sale of arms,
including aircraft, to any nation at war, and President Roosevelt had just issued a call
both for its revision and a rearmament program for the Air Corps. Aided by the Treasury
Department's Procurement Division (headed by retired Naval officers) and Secretary of
the Treasury Henry Morgenthau, Jr., the French discreetly participated in the flight trials,
so as not to attract criticism from U.S. isolationists. The Air Corps, which controlled the
aircraft's development but had been excluded from negotiations between the French, the
Production Division, and the Navy's Bureau of Aeronautics, was directed by the White
House on 19 January 1939 to release the DB-7 for assessment in contradiction of its own
regulations. The "secret” was blown when the Model 7B crashed on 23 January while
demonstrating single-engine performance. The French were still impressed enough to
order 100 production aircraft, with the order increased to 270 when the war began.
Sixteen of those had been ordered by Belgium for its Aviation Militaire,

Although not the fastest or longest-ranged in its class, the Douglas DB-7 series
distinguished itself as a tough, dependable combat aircraft with an excellent reputation
due to its speed and maneuverability. In a report to the Aeroplane and Armament
Experimental Establishment (AAEE) at RAF Boscombe Down, test pilots summed it up
as "has no vices and is very easy to takeoff and land... The aeroplane represents a definite
advantage in the design of flying controls... extremely pleasant to fly and manoeuvre."!
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Douglas A—20 Havoc Chapter 1
Model 7B Protolype
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l DouglasA-ZO Havoc ) . . ' |
- Douglas A-20 Havoc - Chapter 2: DB—7 forFrance R

The Douglas DB-7IA-20 Boston/Havoc was one of the most popular and effective light bombers of the -
Second World War, A total of 7478 of these bombers were built, and they served with the French Armée. -
de I'Air under the desi gnatlon DB-7, with the USAAF under the designation A-20, and with the RAF
RAAF, and SAAF under the designation Boston. The largcst single user of the Boston/Havoc was - 5
actually the Soviet Union, over 3000 of the 7478 built being sent to the Russian ally dunng the Second
World War, Although it never achieved the degree of public fame attained by some of its- T e
contempdraries, it was one of the most important types of twin-engined light bombers of thc Second -
World War, and was operated by American, Australian, Brazilian, British, Canadian, Dutch, French,: . ..
Russian, and South African crews: It had a good performance and had excellent handling characteristics.
It had many features which could be considered as being advanced for its time such as a tricycle .
undercarnage and a two-compartment bomb bay o

The ongm of the DB-?/A-ZO!Havochoston series can be traced back to March of 1936 wbcn Donald
Douglas, Jack Northrop, Ed Heinemann and a group of Wright Field technicians drewupasetof .-
requirements for a twin-engined light attack bomber, The initial Douglas proposal bore the desi gnatlon
Model 7A, and was a two-seater powcrod by a pair of 450 hp Pratt & Wlutney R-985 Wasp Junior ;
nine-cylinder air-cooled engines housed in nacelles on a shoulder-mounted wing. The aircraft was very
slim and had a tricycle landing gear. Provisions were made for a number of flexible and fixed 0.30-inch
machine guns to be carried and a light bomb load. As an alternative, 4 glazed lower mid-section - .
reconnaissance or observation platform could be fittéd in place of the bomb bay. A bomb load of 1000 -
pounds could be carried. It was estimated that the Model 7A would have a maximum wei ght of 9500
pounds and wou]d be capable of ach:evmg a maxlmum speed of 250 mph. S e
However, by thc trme that the design was about hall‘ completc anda mockup had been burlt, combat
information coming m from the Spanish Civil War indicated that thé Model 7A would probably be -
obsolete even before it flew. In the'autumn of 1937, the'Army issued its own set of requirements fora -
twin-engined light attack aircraft. The Army was mtcresled in an aircraft thathad a range of 1200 mlles,
a speed of 200 mph and a 1200-pound bombload. In Jate 1937, the Army invited companies to submlt
designs for such an alrcraft, wnth the stlpulanon that proposals bcmg ready for subm:ssnon by J uly of -
1938, =

Do, .
[

On January 1,1938; Jack Nonhrop left thc Douglas subsrdxary that had prc\nously bome his nameto
strike out on his own, and Ed Heinemann took over as chief designer on the attack bomber project. The -
design team used the Model 7TA as a startmg point. More speed, armament, and bomb-carrying
capability would be needed. The engines were now a pair of 1100 hp Pratt & Whitney R-1830 S3C3-G .
Twin Wasp f‘ourtecn—cylmder air-cooled radials, offering almost three times the available horsepower of.
the R-985s. Maximum weight was estimated at 15,000 pounds. Alternative nose sections were proposed,
one being transparent for a bombardier position, and the other being solid and carrying a battery of six
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0.30-inch and two 0.50-inch machine guns. The "transparent” nose model could also carry "blister" gun
packs on either side of the nose. A single 0.30<inch machine gun could be housed in a retractable tIME
"bu'deage -type dorsal turret. A second 0.30-inch machine gun could fire downwards through an™~
opening in the floor. A 2000 pound bombload was anticipated. The new des1gn was desrgnated Model

7B by the company. S el

The competitors to the Douglas Model 7B were the North American NA-40, the Stearman X-100, the -~
Martin Model 167F, and the Bell Model 9. The Army invited all of the contestants to build prototypes of
their designs at their own expense for a design competition. The deadline for the entries wouldbe .

March 17, 1939. Bell backed out of the competition, but all of the other contestants submitted entnes -

The Model 7B made its first flight on October 26,.1938. Powered by a palr of 1100 hp Pratt & Whitney
R-1830 Twin Wasp engines, the Model 7B featured a shoulder-mounted wing and a slim fuselage There
were two crewmen — a pilot and a rear gunner. The rear gunner was provrded witharetractable =~ =~
manually-operated dorsal turret camrying a single 0.30-inch machine gun. In addmon, the rear gunner
was prowded with a single ventral gun which could fire through an opening in the fioor at targets |
coming from below. The Model 7B featured interchangeable noses --a transparent "bomber" nose with -

a position for a bombardier and his associated equipment for low level’ missions and a solid "attack”

nose fitted with six 0.30-inch machine guns and two 0.50-inch machine gun& When fitted with the ,
"bomber" nose, teardrop-shaped blisters carrying a parr of 0. 30—meh ‘machine guns could be mstalled on ’
the fuselage sides below the cockpit.:s- ;- .+ L S )
The Model 7B was maneuverable, fast, and had no serious handlmg vices. It flew wnh both the sohd" '
and "bombardier” noses during its brief career, and the only modification required as a result of fli ght
testing was the moving of the horizontal tail surfaces forward and giving them some dlhedral
Nevertheless, the US government made no attempt to acquire the aircraft. However, it just so happened ‘
that the first flight of the Model 7B coincided with the arrival in the USA of the French Purchasing ,
Commission which was seekmg aircraft for the modemrzatron of the Armée de I'dir in the wake of the
Munich Crisis. The commission obtained UUS government perrmssron to witness performance trials of '
the Model 7B, although this had to be kept secret so as not to raise any drplornanc problems or to arouse
the susplcron of 1solat10mst forees who were at that time qulte strong in the USA. o
Impressed by what they saw the French Purchasmg Comrmssron asked for and received permrssron o
partrcrpate in the ﬂrght trials. Throughout December of 1938 and into January of 1939, members of the
commission took part in flight tests of the Model 7B. However, on January 23, 1939, while
demonstranng single-engine handling capabilities, an engine failure caused the Model 7B to gointoa
tight spin at low altitude. The Douglas test pilot, John Cable was able to bail out, but his chute opened
too late and he was killed. The French observer, Captain Maurice Chemrdlm, was trapped in the - ‘
spinning aircraft but managed to survive the crash, although with serious injuries. Unfortunately, the
press found out about the presence of the French observer on the crashed Model 7B, and there wasa
firestorm of controversy in the media, with isolationist forces maintaining a constant drumbeat of
criticism. There were repeated calls for the resignation of General Henry H. "Hap™ Amold, and he was
under tight scrutiny for the next year. Things got so bad that President Franklin Roosevelt was foreed to
take personal blame for the mcrdent, and apologrzed to the nation. r

Although the crash of the Model 7B was a setback, the French Purchasmg Commrssnon was sufﬁcrently
impressed by the Model 7B that they ordered one hundred examples on February 15, 1939. This was the
first solid order for the Douglas design, since the USAAC had yet to place any firm order 170 more
examples were added to the order in October, following the outbreak of war in Europe.  *
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Lockheed YP-38 Lightning

Last revised June 13, 1999

In spite of the loss of the XP-38, the Lightning had shown its true potential. On Apnl 27, 1939 a Limited
Procurement Order for thirteen YP-38 service test aircraft was issued. Army serials were 39-689/701. The
company designation for the planes was Model 122-62-02. .

The YP-38 was redesigned for production and had a pair of 1150 hp Allison V-1710-27 and -29 (F2R
and F2L) engines equipped with B-2 turbosuperchargers. These engines were cquipped with spur
reduction gearing rather than the former epicyclic type of gearing. This caused the engine's thrust line to
be raised upward. The propellers were outward-rotating rather than inward-rotating as on the XP-38 (that
is, the port propeller tumed counterclockwise when seen from the rear and the starboard propeller turned
clockwise).

The chin-mounted lip intake under the propeller spinner was replaced by a pair of cooling intakes.
Enlarged coolant radiators were adopted on both sides of the tail booms.

Armament was revised to substitute two 0.30-in machine guns for two of the four 0.50-in machine guns,
and a 37-mm Browning M9 cannon with 15 rounds was substituted for the 20-mm weapon. The 0.50
inch guns carried 200 rounds per gun and the 0.30 inch guns carried 500 rounds per gun. All the guns
were mounted in the nose, with the 0.50 inch guns mounted above the 0.30-inch guns. One or two
YP-38s were seen with prominent gun enclosure tubes protecting the two 0.50-inch machine guns, with
flush plates covering the other gun ports. In reality, most YP-38s were flown without guns installed. At
14,348 Ibs, the YP-38 was lighter than the overweight XP-38 due to structural redesign.

The first YP-38 flew on September 16, 1940 with Marshall Headle at the controls. In March 1940, the
Army received its first YP-38 for service trials. Production lagged seriously behind schedule, and all
thirteen YP-38s had not been completed until June of 1941. Maximum speed was 405 mph at 10,000
feet, and an altitude of 20,000 feet could be reached in six minutes. Normal range was 650 miles. Empty
weight was 11,171 ibs, gross weight was 13,500 Ibs, and maximum takeoff weight was 14,348 Ibs,

During trials, the YP-38s ran into a problem in which the tail began to buffet severely during high speed

dives, making it difficult to pull out. On November 4, 1941, the tzil booms of YP-38 39-689 came off 2/ AlC
during a high speed dive over Glendale, California. Test pilot Ralph Virden was killed. This was initially

falsely diagnosed as elevator flutter, and a set of external mass balances were added above and below the

elevator. This problem was later solved by adding large wing-root fillets at the points where the wings

joined the fuselage. This filleting had to be done very carefully, since failure to ensure a tight £it could

severely impair the flight characteristics

References:
1. Lockheed Aircraft Since 1913, Rene J, Francillon, Naval Institute Press, 1987

2. The P-38J-M Lockheed Lightning, Profile Publications, Le Roy Weber Profile Publications, Ltd,
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maximum range of 1000 yards. Tail surfaces consisted of a fin and rudder at the end of
each boom and a horizontal tailplane and elevator between the booms. It was anticipated
that the twin fin-and-rudder tail assembly would increase the effective aspect ratio of the
tailplane by the endplate effect, thereby providing stability over a large c.g. range. At
14,800 pounds, the XP-38 weighed more than a bombed-up Bristol Blenheim I, at that
time the standard Bnitish medium bomber. Fowler flaps were fitted between the ailerons
and the booms and between the booms beneath the trailing edge of the wing center
section.

. The project was given the company designation Model 22-64-01. Lockheed promised a
maximum speed of over 400 mph. Although the USAAC was somewhat skeptical about
so radical a design, the Model 22 won Design Competition X-608 and on June 23, 1937,
Lockheed was awarded a contract for one XP-38 prototype (Ser No 37-457).
Construction began in July 1938. Construction proceeded rather rapidly despite the
radical features that it embodied. Few problems were presented by the installation of the
Allison V-1710-11/15 (C9) engines, which developed 960 hp at 10,000 feet and 1090 hp
at 13,200 feet. Each engine had a General Electric B-1 turbosupercharger. To combat
torque, the propellers rotated 1n opposite directions, a special version of the Allison
engine being produced with a lefi-hand rotating propeller shaft. The engines had
inwardly-rotating propellers. No armament was installed on the XP-38.

The XP-38 aircraft was completed in December of 1938. On the last day of the year, the
completed XP-38 was stripped down, covered with canvas, and loaded onto three trucks.
In great secrecy, the convoy of trucks was escorted by police to March Field, near
Riverside, California, where Air Corps Project Officer Lt. Benjamin S. Kelsey was to
began the flight testing. However, on the very first ground run, the wheel brakes failed
and the XP-38 ended up in a ditch. Lt. Kelsey finally took the XP-38 into the air for the
first time on January 27, 1939, The early, test flights turned up some problems with the
wheel brakes and with vibrations of the flaps, requiring that some modifications be made
to the prototype. Maximum speed was 413 mph at 20,000 feet, and an altitude of 20,000
feet could be attained in 6.5 minutes. Service ceiling was 38,000 feet. Empty weight was
11,507 Ibs, gross weight was 13,964 lbs, and maximum takeoff weight was 15,416 lbs

Reaction to the first few test flights was highly favorable. In spite of the problems
encountered on its first few flights, it was decided to attempt a record transcontinental
flight before delivering the XP-38 to the Army at Wright Field. At daybreak on February
11, 1939, Ben Kelsey left March Field destined for Mitchell Field, New York with
refuelling stops at Amarillo, Texas and Wright Field, Ohio. On the final leg of the flight,
the XP-38 lost power as Kelsey was coming in for a landing at Mitchell Field and crashed
on a golf course just short of the runway. Fortunately, Lt. Kelsey was unhurt, but the
XP-38 was a total loss.
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The Palm link to the stars

Army's Fastest Plane Crashes

MITCHEL FIELD, N.Y., Feb. 11, 1939- The newest
and fastest thing in fighting aircraft, Lockheed XP-38
the Army’s twin-engined pursuit plane which took a
year and a half to build, crashed today as it roared to a ¢
landing after a secret, record breaking speed flight &
across the continent. With Lieut. Ben S. Kelsey at the o
all-metal single-seater’s controls, the "mystery” planc’s Raps/ =
tricycle undercarriage struck the top of a tree and 17
crashed into a sand trap on a golf course adjacentto g

the Army airport. Kelsey was badly shaken butnot
seriously hurt. He was treated for a slight cut over the §
left eye and a scratch on one hand at the post hospital <
and then taken to post headquarters

where he told officers "I'm okay.” The plane, which had reached speeds of almost 400 miles per hour in
preliminary tests, left March Field, Cal., where its existence was divulged for the first time today., at 9:12
am., eastern standard time, and flew over Mitchel Field at 4:55 p.m., having stopped at Amarillo, Tex.,
and Dayton, O., for fuel. The elapsed time was 7 hours and 43 minutes, but the flying time, subtracting 21
minutes spent at Amarillo and 20 minutes at Dayton, was 7 hours and 2 minutes.

Back To Our News Section
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over what little money was spent on aircraft procurement. There was little support for developing new
technology, either from the politicians who saw little payofT in buying toys for the boys, as with senior
military officers, most of whom were still thinking in terms of 1920s technology. This now absurd
mindset decreed that a single seat fighter was to be restricted to a gun/ammunition load of 500 Ibs and a
powerplant well below 1,000 HP. At this time, two forward thinking junior officers, Lt. Benjamin
Kelsey and Lt. Gordon Saville, realized that a fighter with an air-air weapon load of 1,000 Ibs and at
least 1,500 HP was both feasible and necessary to defeat the coming generation of long range bombers.

To beat the bureaucracy and circumvent the rules restricting what could be done with fighters, Kelsey
and Saville invented the interceptor category and convinced the Army Air Corps to invite submissions
on such a design. The February, 1937 Circular Proposal X-608 (ie RFP) for a single and a twin engine
fighter called for the use of the very new Allison V-1710 inline liquid cooled V- 12, equipped with the
new GE turbocharger for high altitude performance, and for the use of very heavy armament including
cannon. Tricycle undercarriage was specified as preferred and large internal fuel capacity was
mandatory, to circumvent an administratively imposed ban on the use of drop tanks by fighters.

The single engine fighter contract was won by Bell with what eventually became the ineffective P-39,
while the $163,000 AC-9974 twin contract went to Lockheed's Model 22. Lockheed's chief designer,
Hall Hibbard, and senior designer, Clarence "Kelly” Johnson, an MIT Master's graduate, had gone
through six unorthodox airframe configurations before settling on the twin- boom layout. The XP-38
airframe proposal carried 400 USG of fuel internally, employed a near to symmetrical NACA
23016/4412 section and grossed out at 11,400 Ib. Designed for 1,150 HP engines, the Model 22 was
built to exceed 360 kts at altitude, stunning performance for the time. Johnson had at the time
commented in detail on the possibility of compressibility affecting the handling of the aircraft, this was
later to prove to be a major issue.

Construction of the first XP-38 began in July, 1938, while Lockheed was gearing up for mass production
of Hudsons for the RAF. Some fabrication problems developed, but these were overcome and the first
prototype was loaded on a truck for its journey to March Field on the 31st December, 1938.

The sleek silver prototype was worked on for the following two weeks, and first flew on the 27th .
January, piloted by Lt. Ben Kelsey, the wniter of the initial specification. The first flight was troubled,
with severe flap vibration due to a broken support rod, but ended safely, in spite of brake problems.
Subsequent flights saw a range of minor problems resolved, as the flight test program progressed.

The XP-38 proved to be a stunning performer, easily achieving 350 kt speeds. The system design of the
airframe and propulsion was unique and radical, while strictly functional. The powerplant installation in
the nacelle/tail booms exemplified this. The V-1710 engine was mounted in the front of the nacelle,
driving a large 3-bladed Curtiss Electric constant speed prop. The GE turbochargers were mounted in
the booms, aft of the wing, with intercoolers embedded in the outer leading edges of the wing, ie: The
airflow was channeled to the wing-tip via a corrugated double skin and back via the leading edge cavity,
and engine glycol radiators in aft boom scoops. The armament of four 0.50 cal machine guns and a
single cannon was mounted in the nose, thus avoiding the dispersion problems associated with wing
mounted guns,

The test program progressed rapidly and by February, 1939, the flight test team decided to attempt a
long range record breaking flight across the continental U.S., in spite of unresolved flap and brake
system problems. The attempt ended however in disaster, when carb icing during a prolonged approach
at Mitchel Field (2) on Long Island, near the very end of the flight, caused a loss of power. Lt. Ben
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With the contract awarded to Lockheed, the design team then focused on creating the prototy.
This was now designated as the XP-38 by the military. The XP-38 was constructed using butt
jointed flush riveted external surfaces developed by James McMinn Gershler. The control
surfaces were also metal coated. Kelly Johnson also designed an intercooter, which would for
part of the leading edge of the wing for acrodynamic and mechanical efficiency. Finally in
January 1939, and $761,000 later, the XP-38 was ready for its maiden flight.

P s St

The XP-38 arrived at March Field on December 31, 1938. Afier a couple of weeks performin
final preparations, the XP-38 began initial testing. Lt Ben Kelsey was ordered to monitor the
design process, and when the prototype was ready, he would be behind the controls. Kelsey b
the flight-testing by taxing the aircraft along the runway and was able to determine that the
braking system was inadequate. His aircraft was unable to stop and scattered a construction ¢
working at the end of the runway, Finally, the XP-38 was ready to take flight for the first tim
the XP-38 ready for flight. Kelsey steadily added power to the two Alis
engines and lifted off the runway. Shortly after takeoff, the flaps began to shake and vibrate.
Unknown to Kelsey, three out of the four aluminum support rods had failed, and allowed the
to run out of the stops. If all four support rods failed, the aircraft most likely would be
unmanageable. Kelsey throttled back and eased his way back towards the runway. He did not
want to abandon the aircraft, which was a result of many months of hard work by Lockheed.

http //p-38online.com/xp38.htm] 10/25/04
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nable to use flaps for landing, he came is faster than normal landing speeds. He flared out'
between 120-130 mph and was at 18 degrees. The XP-38 actually was dragging its tail on the
runway, causing sparks to fly. Kelsey was optimistic about the flight, and even excitedly
proclaimed that the aircraft did not stall even at an extreme angle of attack. This first flight of
-38 was marked with a large degree of excitement, even though it only lasted a short time.

engineers examined the aircraft, and it was determined that the problem was a result of
inefficient flap seals and support rods. With those two problems addressed, and with enhance
brakes, the aircraft was ready for its second flight. Kelsey once again took the aircraft up on
February 5, 1939, A third flight of the XP-38 revealed some longitudinal instability, whichK

ohnson resolved by adding an extra seven feet of horizontal stabilizer outside of the finson ¢
side. Further testing revealed buffeting elevator problems. This was caused by the prop-wash
from the inboard wing area. Switching engines resolved this problem, which created the coun
rotating engine charactenistic of the P-38.

e additional flights were conducted which brought the total testing time through Februar
to 4 hours and 49 minutes. Since the first flight problems, no major problems were encounter:
hroughout this short time of testing. It was time to move from March Field, and the military
anted to use this move to showcase their new zircraft to the public. A decision was made to
is move to perform a record breaking flight across the continent, thus breaking the existing
peed record. On February 11, 1939, Lt. Kelsey lifted off from March Field and proceeded to
o Amarillo, Texas, This three-hour flight was uneventful. Kelscy was benefiting from a tailw
and made his way across St. Louis and headed to Wright Field in Ohio. There he met with
eneral Hap Amold, and he gave Kelsey a final approval to continue the flight. Up to this po
the XP-38 was performing flawless, and showed no evidence of any problems. However, this
puld soon change.

e plan was for Kelsey to take off from March Field and proceed to Mitchel Field, his final
destination. Nobody at Mitchell Field was informed of any record-breaking flights, nor were -
expecting a new prototype to make its way there. Kelsey also did not inform the Mitchell Fiel
tower of his record, and did not ask for any time readings or insist on any priority. Instead, he
D laced in a long landing pattern behind three much slower aircraft. Kelsey describes what

- "I did not give it a second thought when the tower

} instructed me to take a position behind the PB-2A
¥ because I had to get the plane slowed down for flag
~_1 extension anyway. I did not even think of icing bec

=4 we had none of it before. When I added power, I w
really surprised to see those damn engines just sit t}
and idle at around 1,500 rpm. If the engines just qu
thought at the moment and have often thought, whi
was going down... if they had just stopped all toget
I would have kicked it off to the right and would have landed in an open field. It would have
a reasonably good landing and we would have had mintmal damage.”

The XP-38 ended up crashing onto the Cold Stream Golf Course at Hampstead, Long Island.
slashed through some trees, but a sand trap ended up doing the most damage. The aircraft wa:
reasonably intact, but it was twisted, which prevented it from being repaired in any way.
Spectators quickly approached the crash site and were surprised to see Kelsey unhurt. This cr
also demonstrated the strength and durability of the airframe, would be a characteristic of the

http://p-38online.com/xp38.html 10/25/04
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- 38 throughoutthe ennrewar .

" Arguments have been made about the crash. Some people believed that the program was not :
back too much because there was already many improvements planned for the next model, th
YP-38. Kelly Johnson'put down some improvements he was working on in Report No. 1483.
calculated a top speed of 403 mph at critical altitude on 1150 brake hp per engine. All he nees

- to meet for the original specifications was 360 mph

Recommended Alteration Calc%l;:e:gfpeed
~ Redesign Prestone coolant radiators: +8-
Improved turbosupercharger installation: +4
Revised oil cooler inlet: +3
Reduction in exhsust cooling ductsize: =~~~ +2
Weight reduction of 800 - 1,000 Ibs: +2
Increase horizontal gbilizcr areaby 7 12
sq. ft.:
Armament installation: -7.8
Net Change: - +10 MPH

Looking back at the testing process of the XP-38, Tony LeVier was critical of the record atter
He argued that the crash did indeed cause a significant delay in the development of the P-38

program, "It was a grand idea, but the only thing a speed record would give them was some

newspaper headline for a day and that's about all. Instead of waiting a few weeks until we knt
more about the airplane, they took it when it had hardly been tested.” He further states that, ™
did it do? It set the P-38 back about two years because we had to start from scratch and build
another prototype airplane and run a whole new test program, and it was the best fighter plams -
had at that time. That incident may very well have lengthened the war.”

An investigation was immediately launched to probe the cause for the crash. The XP-38 crast
was attributed to either vapor lock or possibly icing of the engines. General Amold and Lt. K-
were summoned to Washington to discuss the circumstances of the crash and the possible fub
of the P-38 developmental program. Satisfied with the state of the P-38 program, the military
decided to order thirteen additional YP-38s from Lockheed.

XP-38| YP-38 | Model 322| P-38 D | P38 E | P-38 F | P-38. G
P-38H|P-38J | P-38 K |P-38 L, | P-38 M| F-4/5 | Experiments
Baox  Rors

. HomslmmlncmmnﬂdmﬂuiModdVNumI&mnImnglnmmmmlﬁmImmm
: L Tacncs&Suategy]PllotBneﬁlPanuoflmmlMed:llhﬁscdlmemlemh . .
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speeds, not stalling speed, mnd would get some messurements o <! 5}
forces with npriggmhMed to the con:rol.colnmn.'!w {rgg«
would 20 do sideslips, stall tests, and other stability tests. - sy };‘
: ot R
. , . S
tt was a gloriowly bright Saturday afternoon in March 19ggaé | n
Mount Rainier was cut bold. Phones rang, The sheriff's office b Bl
s report that 8 gisat plane had crashed in the Mount W
foothills pear Alder, Washington.® Radios went on. An ey SRR
witness £2id it had fallen oot of the sky in picces. It was 2 £, . ':%Vi‘f
engine plane. Hope against hope. The Stratoliner was flying’ "} ;-.;;}- &
The sight in the mounnin woods was heartrending. S _ ﬁff
deputics bad wken Bocing test pilot Julius Barr out from ;é[” .
pilot's seat; vonBaumhaner, the Hollander, from the co- Ll

chief engincer Jack Kylstra, Ralph Cram, Earl F ol i
g::l’carso:g:nm Guilomrg. the oth:!rPhK[M man, Harlan Hu i
the chicf pilot of TWA, Bill Doyle and Harry West, Boﬁg YE
menx. : : TR 4

mmkmxympiecadmguhcr.Thc_y.hadbemmqﬂ}g
ing specd, at the point of starting the swbility tests or possil
the sidesdip tests. The cabia superchargiag had not beenin o i
toa, was not a factar. They had into s dm.%t 1 U
an alditude of 3,000 to §,000 fect, sl with plenty of room by; My
with hills looming black and imposing below, they had puliitiel:
out of the dive sa suddenly that the wings snd tail surfaces badizh 31,
from the excessive loads. i I |

That bleak night, Bob Minshall who was in charge in Egtved
absence, asked, “What am 1 going to do? What am 1 gox,
todo?!l . i . . -

Chaire amchcmmh'cddcht’lmn_umm:’
gram was authorized and the first §50 million for airplane $XIW: it
mm:ppopnm&hmmdmdufawn- 5.
was placed, before the experimental moded was o Bos!
planes were incloded among the orders. Neither was the fiag, ¥ ,
B-17B going to be out in May. In spite of everything thac b}
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Mswer9ey SRR
Adler, Washngdon o1y B
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been dmc.thuschednleiuucouldn’tbemct.mphm
still operating at s loss, .

Ed Wells came to Egtvedt aboot the new superbombe
signt, “We've got 4,500 miles range and 390 miles an hot
loaks wonderful. But, as you said, we've seareed out wit
honest purpose and I've got to be honest about this. It is
good airplane. thdwmgincinthcwhgstbqe’znogood

_ tomm:helmdinggur.andd:cmcmnim’tgoodm

‘the engines. We can't make the wing any thicker, It's aw
wide already to keep the chord in proportion.” The chord
the width of the wing measured from the leading edge u
trailing edge. '

Claire Egtvedr listened. One more blow. “Man's extremity

10. Lightning Strikes

“We have an oppartunity here,” mid Eddie Allen, “that ¢
nowhere else. We've comne to the point where we need exhay
research, Not justron the ground. In the gir.. Flight rese
Flight and acrodynamic research.” ' '

Eddie Allen was in Bob Minshall's office. His browa eyes-
camest. He sat on the front edge of Nis chair, his heels ho
over the rungs, and leaned toward Minshall, |

“You're right sbout that,” murmured Minshall

“Now,” Eddie’s finger shot up. “You can’t do that 3o

' thing in small airplanes. You have to carry all kinds of in

ments and equipment. The Bocing Company is the only com;
inthcwoddthnhnamblefnnofln’g i You haw
background in big airplanes, You have the need. You havy
future in big airplanes, You're the ones to do it.”
“]nstwhatdoyonhaveinnﬁud,fiddic?" o
“'Ihedaywhcuyoubuildanairpkncmdmﬂinapilm
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tecorded in Washington. The §100,000 ﬁnal pay-
ras handed to Beall, Phoncc clicked. Bcall looked .
ried faces,
1cll have we done here?” :sked the Astoria banker.
t,” said Gledhill. Then he tumed stcml to Beall.
ppen to be the most valuable guy in the world at
He grabbed Beall by the back of his coat collsr.
hat damn piece of pa -
ank ankle deep in the mud bank, Whaeif the cer-
there? What if the rowboat overtumned in the
» Whae if ... They got out to the ship, The cer-
ere. The screwdriver shook in Beall's hand as he
wall, He gave lt to Gledhill and sat down. Limp,
[
1 vzcanon. saxd Glcdhxll “Better come aloug on
ht to Hong Kong.”
an was planning to start- operation first on the
he Atlantic. On February 12, the Chprer Ship— -
—soared out over San Francisco’s Golden Gate -
d, Wellwood Beall thought of the time he had
t way before, five and a half ycars ago. He wished
be with him now. Hawaii, Midway, Wake, west-
y- Beall thought of the people at the Cathay, his
xm: “Just a stunt...,” Those people would know !
iey’d know that he ]cnew better. '
ue expanse between Honolulu and Wake Is.lnnd
we the sailing clipper Trade Wind, Captain W, A.
a salute, : i B
n roure, the trip lasted three weeks. On March 14
ato the Pan American dock at San Francisco. The
1¢ dock were shouting something. Ncws of their
d hear 3 firtle betrer now:*Nazi troops in Czecho- -

ton, an apprehensive Congress was considering -
sposal for a half billion dollar defense program,

Y S

el i‘w ifornia plants, The schedule now called for dchv:ry of the

jahore mr.n. though he knew that new hands couldn’t get them

Lr.' hoct, Eddie Allen had finished his part of the initial testing of

i 'm-mm rabdown with saapsuds to see if the air would bubble -
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3170 mitlion of it for urpla,ne procurement, Claire Egtvedr, with
i Murray, the company's vice president and eastern. represen-
ative, was holding close to Washington and Dayton. They . .
found the Air Corps people brutally frank about Boeing’s
bhances. “You are good at design, but poor on production. You .
Baven't delivered a single B-17B." Egtvedt felt no one realized
fhe struggle they had with turbo-superchargers and other modi-
Sications. There had been no opportunity to work on a produc--
Son basis. But the record didn’t look good.

¥ They learned that the B-17 wonld be in the defense program,
gll righ, bat maybe its production would go to one of the

$ost two “Bs” in May, Fred Laudin said ic was going to be
tbugh to make that, “We've got to,” said Egtvedt. Laudan hired

| uSaIcs manager Frcd Collins and hu new amstnnt. Ben anon,
Were working hard ta get more orders for the Stratoliner trans-

¢ Stratoliner, The pressure cabin hada’t been tried in the air . -
though it had been pumped full of air in the plant and given -

it at the seams. It didn'r. »
On the weekend of Beall's retum from the Chppcr ﬂlght —
tre were two representatives of the Dutch au'lme, KLM, in
tattle to fly in che Stratoliner, The visitors weren’t so interested
the supercharging as in the control problems of a for-engine
ne, “What happens,” asked Albert vonBaumhauer, the engi-
Ner of the two, “if you have two engines out on one side and
§ rudder clear over for a maximum angle of yaw”~that would .
fve the airplane crabbmg udeways— *and thcn you put it in a

t.hzt with a big ship like this," said Cram. Stll, vonBaum-
‘piier. wanted to know. He had made a study of this v was .
;hat thcy would try out various mglu of yaw at low

o




214 14/ Fuel Slosh, Deep Stull, and Mort

deflection to produce the motion. Trailing-edge upwards deflection of the aileron cavss
flow field changes that move the upper wing surface normal shock forward and the lows
wing surface normal shock aft. This causes relative trailing edge down hinge memex,
starting the aileron down, eventually reversing the”shock wave upper and lower surfce
positions. This completes thecycle.

Clearly, control system flexibility plays a role in aileron buzz, permitting symmeux,
or in phase, aileron deflections. Restraining the aileron from symmetric rotations prevens
buzz. The F-80's control surface boost cylinder is on the airplane’s centerline. Contl
system fexibility from the centerline out 1o the ailerons is sufficient for buzz to occur.

Eliminating the buzz for the P-80 and later airplanes with centerline aileron actuators i

volved installing rotary hydraulic dampers at each aileron hinge. Damping is approximately
proportional to control surface angular velocity, which is very high during high-frequescy
buzz but much lower for normal stick motions. Properly sized buzz dampers do not inter-
fere with lateral controllability. Modern jet airplanes normally have irreversible hydraci
actuators located at each aileron. Aileron buzz is not a possibility for this arrangement

Control surface buzz was a problem for the rudders of two subsonic jet airplanes of the
1950s, a late model North American F-86 Sabre and the Douglas A4D Skyhawk. Bob
airplanes used splitter-plate or “tadpole™ rudders to overcome buzz. Splitter-plate conrd
surfaces are unskinned from about the midchord to the trailing edge, with Joads borne bya
ventral or splitter-plate. The normal shock, whose fore and aft motion is central to contrdl
surface buzz, is stabilized at the abrupt surface break where the splitter starts.

136 Rudder Lock 2nd Dorsal Fins

Rudder lock occurs when at a larpe angle of sideslip reversed rudder acrodynamic
hinge moments pcg the rudder to its stop. The airplane will continue 1o fly sideslipped,
rudder pedals free, until the pilot forces the rudder back to center or rolls out of the sidedip
with the ailcrons. Aerodynamic hinge moments can peg the rudder against its stops s
securely as to defy the pilot’s cfforts at centering. In lhal case recovery by mllmg or pulling

- up 16 reduce airspeed are the only options.

- Twno things must happen before an airplane is 2 candidate for rudder lock: Directiora)
stability must be low at large sideslip angles and rudder control power must be high, The
relative size of the fuselage and vertical tail determines the general level of directiond
stability. Directional stability is reduced 2t large sideslip angles when the fin stalls, The
sideslip angle or fin angle of attack (considering sidewash) at which the fin stalls depends
on fin aspect ratio. Unfortunately, tall, efficient, high aspect ratio fins stall at low fin angls

-of attack. As a general rule, fin stall occurs at sideslip angles of about 15 degrees,

Unlike normal wings whose lilt is propomonal to angle of attack until near the stall, e
lift of very low aspect ratio rectangular wings is proportional to the square of the angleof
artack (Bollay, 1937). There is very little lift generated in the low angle of attack range.
However, the angle of attack for slall is mcmasad greatly, reaching angles as high as 4§
degrees.

Consequently, a two-part vertical tail is an efficient’ way to avoid loss in dircctionl
stability at large sideslip angles and rudder lock. One partis a high aspect ratio vertical ki,
which can provide directional stiffness in the narmal flight regime of low sideslip angles
and give good Dutch roll damping and suppression of aileron adverse yaw. The other pan
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" isaJow aspect ratia dorsal fin, with a reasonably sharp edge, which will carry very little

e

[ -

lifting load in the normal flight regime. However, at a sideslip angle where the high aspect
natio fin component stalls, the dorsal fin can become a slrong lifting surface, mamunmng
direcliona) stability,

Returning to the role of the ruddc.r. large rudder arcas and control powar are nceded
for wo-engined anrpl:mes with wmg-moumcd engines in case of single-engine failure at
low airspeeds. This is especially true for propeller-powered airplanes, since full-throttle
popeller thrust is highest at low airspeeds and wing-mounted engings tend o be further
sutboard than for jets to provide pmpellcr-fuselagc clearance.

Alihough it is a four-engined ralhcr than two-engined auplanc. lhc Bocmg Modcl 307
Smtohncr experienced rudder lock with its original vertical tail. This occurred during an
madvcrtant spin. Wlham H. Cook ( 1991) writes,

i

On a demonstration flight for KLM and TWA; Lhc KLM pxlot applied rudder at
Jow speed. The rudder Jocked full over in the spin, and the contro} forces on the
rudder were too high [to center il Wind tunncl tests showed that a fong dorsal -
. fin would prevent the nudder lockmg over. A hydmuhc scno on lhe ruddcr was -
alsoadded. , - . o o

Addition of a dutsal fin 10 the Suratoliner and a reduction in rudder area corrected the
moblem (Figure 14.10; Schairer, 1941). George Schairer recently commented that he was
waware of the lrue inventor of dorsal fins, but that a member of the GALCIT 10-foot tunnel
¥all might have installed one during tests of one of the Douglas airliners. Small dorsal
fins appeared earlicr than on the Slr.uohner noubly on the Douglas DC-3, tinst pnxlmed

. .in1935,and on the Doubl.t.s DC-4, which had its firsi flight in 1938,

In spite of the small dunsal ﬁn ms'tnlkd on the DC-3, that airplane is still suh;cct 10
adder Jock in all cunhgurauons with power on (Figure 14.15). John A. Harper flew a
US. Air Force C-47B, the military version of the DC-3, in NACA flying qualities tests in
1950. Harper later speculated that rudder lock might have ‘contributed 1o some puuhng
DC-3 accidents resulting from loss of power on one engine, followed by a stall and spin.
lnthese strange accidcnts, the airplane spun into the operating engine—the reverse of what

one would expect. Harper argues that rudder lock and high pedal forces for recovery could

have occurred if the pilot overcontrolled with rudder to turn towand the live engine.
Rudder lock was suspected in the carly Boeing 707 airplanes, which had manually

" gperated rudders assisted by spring tabs and internal acrodynamic balance, An Air Force

s of the XC-135 tanker version reported rudder lock, and an American Alrlines crash on

. Lnng Island may have been due to rudder Jock.” As a result, the 707 and KC—]35 series of

ziplanes have powercd rudders. s

ln addition to the large rudder area requm*.mcm for the cngme-om condmon on mulu-
egincd airplanes large rudder areas are necded for spin recovery on maneuverable airplanes,
khandle heavy crosswinds for airplanes intended to operate out of single-strp airports, and
fr gliders, to counter adverse aileron yaw, Gliders have a particular adverse yaw problem
Iecause their high aspect ratio wings have large negative (adverse) values of yawing moment
twwrolling at high i ft coefficients. Pilots lransmomng {rom lighl power planes to ghiders,
or vice versa, find that vigorous rudder action in rolls is needed for coordination in gliders,
s comparcd with light planes,
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Flgure 1410 The variation of yawing moment cocfficient with sideslip angle for the Bocing
Strmtoliner with original vertical 1ail (above) and revised vertical tail and dorsal fin thefm)
Rudder-free cases are shown by the dashed lines. With the original tail, adverse yawing
moment due to the ailerons overcomes the Tow lovel of restoring moment at large sideslip
angles, and rudder lock occurs. (From Schairer, Jour of the Aeo. Sci., 1941.)
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tandem under a long slender canopy, an arrangement that minimized frontal area and permitted the use of
a narrow fusclage. A greenhouse-type nose housed the bombardier/navigator, and the radio operator and
gunner were scated in the aft fuselage. The cantilever wings were shoulder-mounted on the upper
fuselage, and had a fived dihedral of 3° 23'. The engines were mounted in underslung nacelles. The
engines were a pair of Pratt & Whitney R-1830-S6C3-6 air-cooled radials rated at 1100 hp each, They
drove a pair of twelve-foot, three-bladed Curtiss electric propellers. The armament consisted of three
flexible, hand-held 0.30-inch machine guns, on¢ ball-mounted in the nose, one in a dorsal turret behind
the cockpit canopy, and one that was moveable between waist and ventral positions cut into the sides and
bottom of the fuselage. Bays for two fixed 0.30-inch guns were provided in each wing, but these were not
actually installed. Twin fins and rudders were fitted, and the aircraft was provided with a retractable
tricycle nose wheel undercarniage. The main wheels retracted into the rear of the underslung engine
nacelles.

The NA-40 flew for the first time on January 29, 1939, company test pilot Paul Balfour being at the
controls. It carried the civilian registration NX14221. On the carly test flights, the aircraft experienced
severe tail shaking which got worse as the speed increased. In addition, erratic oil and cylinder head
temperatures were recorded. Subsequently, etbows and long tail pipes were fitted to the exhaust stacks and
a squared fairing was mounted on the nacelle trailing edge. Some improvements resulted, but the basic
problems persisted.

Maximum speed was a respectable if not spectacular 268 mph at 5000 feet. There was 2 general
impression that the NA-40 was seriously underpowered, and in late February 1939, the Pratt & Whitney
engines were replaced by Wright R-2600-A71-3 Double Cyclone fourteen-cylinder air-cooled radial
engines rated at 1600 hp each. The more powerful Wright engines were provided with more streamlined
cowlings. The over-wing exhausts were replaced by collector rings that were ported to exhausts outboard
of the nacelles and the carburetor intake scoops were moved slightly aft. The aircraft was redesignated
NA-40B. The NA-40B took off on its maiden flight on March 1, 1939, Paul Balfour again being at the
controls. The airplane had a considerable improvement in performance, with a maximum speed of 287
mph at 5000 feet. The aircraft was delivered to Wright Field in Ohio on March 12. The flight tests at
Wright Field tumed up very few problems, with virtually the only complaint being the slow feathering
characteristics of the Curtiss electric propellers delaying the engine-out testing. A shutdown engine could
be simulated by idling the engine with the propeller in full high pitch.

On April 11, the NA-40B crashed near Wright Field when the pilot lost control of the aircraft during an
engine-out test. Although the crew escaped serious injury, the NA-40B was destroyed by fire in the crash.

Although the basic design of the NA-10B was deemed not to be at fault in the crash, the Air Corps
nevertheless decided not to order the NA-40B into production. The Army's attack bomber contract went
instead to the Douglas entry, the Army ordering in July of 1939 123 examples of a revised version of the
Model 7B, the DB-7, under the designation A-20.

Since the NA-40 was never ordered by the Army, it never acquired a USAAC serial number.
Specification of North American NA-40B:
Powerplant:

Two Wright R-2600-A71-3 Double Cyclone engines rated at 1500 hp each for takeoff and 1275 hp

at 12,000 feet.
Dimensions:

20f3 08/06'2000 12:4]1 PM
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Much to my distress, things got worse. The Prestone boiled over as | turned downwind.
The windshield was covered with gobs of gooey glycol from the radiator, making it
impossible to see through the windshield. 1 rolled the canopy back, and stuck my head
out the side, The hot glycol hit me in the face. Luckily, the goggles protected my eyes,
but they too were soon covered with the smeary stuff, however, | was able to keep them
clean enough by constantly w:pmg them wuth my scarf

A quick glance at the speed mdlcator]ust at lnft-off showed snxty mph I knew lt was in
error, but my attention had been distracted by a more préssing problem. Normally, an
inoperative airspeed indicator didn't present any difficulty, if | could have climbed
upstairs and got to know the airplane before making a landing. At that moment, | had a
grand total of two minutes in the YP-37A, hardly time enough to become comfortable
with the airplane. On the downwind leg, the speed showed only eighty, though | knew it
had to be closer to one hundred fi fty. since this alrplane stalled at eighty five miles per
hour. :

L Lib PSRN

With my head stuck out the side of the cockplt, I stlll couldn't see very well and didn’t
know how fast | was going. The landing was going' to he a tough one. I had to call on
my overworked Guardlan Angel ?nce again LR AR SO

AL D T AR 1Y R T I TP

......

I contacted the control tower, "May Day, | have an emergency and must Iand
immediately.”
"Cleared to Iand The crash crew ls on the way

Tatyr LS S P L Lo R S Y -
. - LIS LIS c et W . -}

I was able to get out a brief; “thanks. and then concentrated my attention on flying the =
airplane. 1 circled back for landing and stayed within gliding distance of the field in case *
the engine quit. | could at least turn toward the field and belly land on the grass.
Without the benefit of knowing the speed, ! played it safe and came in a little hot.
Fortunately, | had plenty of runway, and my landing was okay, but having my head
stuck out of the cockpit made it very difficult. | slowed down and turned off the runway.
When clear, | stopped in the grass and cut the engine. | could hear it crackling from the
heat, so | jumped out in case it caught fire. If it did, | would have a head start_and be
long gone when it happened. While | waited nearby for the crash vehicles to arrive, |
had time to thank my special Angel. | knew [ would be lost without him. When the
ambulance pulled up, | jumped in and was taken to base operatlons -

I found out later the airplane had been undergonng ﬂlght tests at NACA (Natxonal
Advisory Committee on Aeronautics), and at the completion of the tests it was turmned
over to Base Engineering. The tests they were conducting were a series of flights that
required the installatlon of specially calibrated test instruments. The airspeed Indicator,
of course, was among them. When they removed their instrumentation, NACA forgot to
cap off the "T™ they used that was part of the alrplane’s original pitot system which
showed the plane S alrspeed This was the reason for the very low airspeed indlcatlon

— s P . I R . - - e - _.a .- p— . e m e
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The Allsson engme checked out okay during run-up Although the Prestone temperature
was on the high side of normal, it was still within limits. | poured the coal on and took
off. Just as | became air-borne, the Prestone temperature’s warning light flickered, then
stayed on. YA ‘.

et

It was too late to land, since there was no runway left. There was llttle l could do except
throttle back and try to cool the engine. Normally, reducing power would help.lhad . . ;
hoped | could clrcle the field and land back on the runway, with the reduced power.. .
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enemy bombers. Therefore, the development of high-altitude interceptors was curtailed in

favor of strike fighters optimized for low-level close support. The 1150 hp V-1710-17
(E2) of the XP-39 was replaced by a V-1710-37 (E5) engine rated at an altitude of
13,300 feet. The carburetor air intake was mounted in a dorsal position just behind the
cockpit, where it was to remain throughout the Airacobra production run.

The XP-39B resumed flight trials on November 25, 1939, Empty weight had grown from
from 3995 Ibs to 4530 1bs, and normal gross weight was up to 5834 pounds from 5550
pounds, and the aircraft STILL didn't have any armament. The removal of the
turbosupercharger was to have fateful consequences for the future of the Airacobra.
Although the Allison engine was more reliable and more easily service when the
turbosupercharger was eliminated, the engine only performed well at low and medium
altitudes and lost power quite rapidly at altitudes over 15,000 feet. Even in spite of the
improved streamlining, the XP-39B suffered a severe degradation in high-altitude
performance. Maximum speed fell from 390 mph at 20,000 feet to 375 mph at 15,000
feet, and it now took 7.5 minutes to reach 20,000 feet rather than five minutes. However,
there was an increase in low-altitude maneuverability because of the reduced wing span,
and the decrease in low-altitude performance was only marginal. The XP-39B was
damaged in a belly-landing at Wright Field, Ohio on January 6, 1940. It was repaired and
resumed flying, later to be demonstrated at Bolling Field in Washington, DC.
Unfortunately, the XP-39B was destroyed in an accident after only 28 {lying hours.

Sources:

1. War Planes of the Second World War, Fighters, Volume Four W'Iham Green,
Doubleday, 1964.

2. The American Fighter, Enzo Angelucci and Peter Bowers, Orion Books, 1987 |

3. United States Military Aircraft since 1909, Gordon Svuanborough and Peter M.
Bowers, Smithsonian Institution Press, 1989.

4. P-39 Airacobra in Action, Ernie McDowell, Squadron/Signal Publications, 1980
5. The Calamitous 'Cobra, Air Enthusiast, August 1971.

6. Airacobra Advantage: The Flying Cannon, Rick Mitchell, Pictonial Histories
Publishing Company, Missoula, Montana

7. Bell Cobra Variants, Robert F. Dorr, Wings of Fame, Vol 10, AirTime Publishing ,

‘ Inc., 1998,
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Bell YP-39 Airacobra

Last revised June 26, 1999

The USAAC was satistied widh the loos-altitude pesformance of the Airseobra, and
directed that the tnelve YP-39s be completed without tusbosuperchargers. It was decided
to emibody ﬂ&wc&m@csnm&cmﬁwﬂmml&mﬁmmmm

T&mYF@@Am oviginally to have been defivered with the high-altitude V-1710-31
engine, but the change in USAAC plillosophy caused this plan to be abandoned and this
aircrafl was ddivered asa standasd YP39.

The frst YP-39 (40-027) was flonn on September 13, 1940 with the 1090 hip V-1710-37
(Eﬁ)aw&nmgs@w@%m propsiler. I diflered extemally from the XP-39B
priovaily in having @ wider-chord verties! tail. The first few YP-39s were initially flown
without armament, but subsequent machines were fitted with a 37 mm cannon with J§
rounds, a pair of 0.5-inch machine guns with 200 rounds per gun, and two 0.30-inch
machine guns with 500 rounds per gun. All of these guns were mounted in the nose.
Some armor protection was provided for the pilot. Empty and normal loaded weights rose
10 5042 pounds and 7000 pounds, respectively. In comparison, the XP-39 prototype had
a normal loaded weight of only 5550 pounds. Consequently, the performance of the
YP-39 dropped to a maximum speed of 368 mph at 15,000 feet. An altitude of 20,000
feet could be attained in 7.3 minutes. Service ceiling was 33,300 feet.

The thirteen YP-39s (40-027/40-039) were delivered between September 6 and
December 16, 1940. They were used pnmanly for evaluation and testing. Some of them
were returned to the Bell factory for use in the development of improved Airacobra
versions. These service-test machines apparently never reached Army aquadrons. Most of
the YP-39s were lost in ﬂight testing accidents.

= . A
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1. War Planes of the Second World War, Fighters, Volume Four, William Green,
Doubleday, 1964.

2. The American Fighter, Enzo Anguluci and Peter Bowers, Orion Books, 1987.

3. United States Military Aircraft since 1909, Gordon Swanborough and Peter M.
Bowers, Smithsonian Institution Press, 1989. .
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had a greater span but the same wingtip and root chord as those of the P-18.

After the three trainers had been produced in 1939, Vultee returned to work on their
original P-48 design. The P-48 featured a steel-tube semi-monocoque fuselage, a two-spar
wing, and a fully-retractable undercarnage. It featured hydraulically-actuated split flaps.
The aircraft was all metal-covered, with the exception of the control surfaces. The P-48's
detachable outer wing panels shortened its wing span by six feet in comparison to the
wings of the trainers. At one time, an armament of no less than TEN 0.30-inch machine
guns was envisaged, with two of the guns firing rearwards aimed by mirrors. However,
this idea was abandoned during development and a more conventional layout of two
0.30-in guns in the cowling and four wing-mounted 0.30-in guns was adopted.

The P-48 aircraft was to have been powered by a Pratt & Whitney R-1830-S4C4-G
air-cooled radial engine rated at 1200 hp for takeoff and 900 hp at 15,400 feet.
According to the initial plan, the engine was to be enclosed in an orthodox cowling
similar to that fitted to the Curtiss P-36. However, during construction it was decided to
switch to an unorthodox long and pointed cowling on order to reduce aerodynamic drag.
In order to accommodate the long and pointed cowling, the engine was fitted with a
lengthened dnive shafl. Engine cooling was provided by a retractable air intake fitted
beneath the nose immediately behind the propeller spinner. The nose of the P-48 looked a
lot like the nose of the abortive Curtiss XP-42,

The Model P-48 was given the civil designation NX21755, and was flown for the first
time in September of 1939 by test pilot Vance Breese. The name *Vanguard* was
chosen. Unfortunately, the Model P48 ran into the same sort of engine cooling problems
that bedeviled the Curtiss XP-42. After a few flights with the initial cowling
configuration, the variable air intake underneath the nose was fixed in the open position
and another scoop was added above the cowling. At the same time, the rudder area was
increased. Only limited flight testing had been completed when, on May 9, 1940, the
Model P-48 Vanguard was damaged in a mid-air collision with Paul Mantz's Lockheed
Strius during a landing at Vultee Field. The impact severed one of the undercarriage legs,
but test pilot Vance Breese succeeding in landing the Vanguard with little additional
damage.

The production version of the Model P-48 was to have been designated Model 61, but by
the time of the P-48's landing accident it had already been decided to give up on the
pointed-nose for the Vanguard, since the drag reduction that it provided was insufficient
to justify the increased weight and the cooling problems that it caused. Consequently, the
second prototype Vanguard, the Model 48X (NX19999), reverted to the orthodox radial
engine cowling that had originally been planned. The Model 48X made its first flight on
February 11, 1940. The second prototype also differed from the first in having a
compound wing dikedral with a break in the middle.

0870472000 6:56 PM
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The damaged first prototype was rebuilt with the originally-planned orthodox radial
cowling, a modified main undercarriage, and a rearward-retracting tailwheel. Provisions
were made for twin guns in the upper fuselage decking and two wing guns.

Some instability was encountered by the Model 48X during flight testing, and substantial
increases were made in the areas of both the vertical and the horizontal tail surfaces. The -
maximum speed was 358 mph at 15,600 feet. Initial climb rate was 3300 feet per minute.
Service ceiling was 34,300 feet, and normal range was 738 miles. Weights were 4657
pounds empty and 6029 pounds gross. Dimensions were wingspan 36 feet 0 inches,
length 29 feet 2 inches, height 9 feet 5 inches, wing area 197 square feet.

On February 6, 1940, Vultee received an order from Sweden for 144 Vanguards, the
production version being given the company designation Model 48C. The Flygvapen
designation for the aircraft was J10. The first production prototype bore the civilian serial
number NX28300 and flew for the first time on September 6, 1940. It was essentially
similar to the Model 48X, but had an R-1830-S3C4-G (R-1830-33) engine rated at 1200
hp for takeoff and 1050 hp at 13,100 feet. Armament consisted of four 0.30-in machine
guns in the wings and two 0.50-in machine guns in the fusclage. The military equipment
added to the Model 48C caused the wcight to go up— weights were 5237 pounds empty,
7100 pounds gross, and 7384 pounds maximum. The extra weight caused the
pertormance of the Model 48C to degrade in comparison with that of the Model 48X. Thc
maximum speed was 340 mph at 15,100 feet. Initial climb rate was 2520 feet per minute,
and an altitude of 19,680 feet could be attained in 9.2 minutes. Service ceiling was
28,200 feet, and normal range was 850 miles. Weights were 4657 pounds empty and.
6029 pounds gross. Dimensions were wingspan 36 feet 0 inches, length 28 feet 4 inches,
height 9 feet 5 inches, wing arca 197 square feet. :

Before any production aircraft could be delivered to their Swedish customer, the US
government placed an embargo on the export of military aircraft to Sweden, fearing that
they might fall into Axis hands. Although the British had earlier rejected the Vultee
fighter for their own use, they agreed to take over 100 of these aircraft under Lend-Lease
as Vanguard Is. RAF serials BW208 through BW307 were assigned to these aircraft. The
Vanguard I was considered as being unsuitable for combat use by the RAF, but it was
considered approprate for advanced training use by units based in Canada.

In early 1941, Chiang Kai-Shek's Natlonahst Chinese forccs were being hard-prcsscd by
Japanese air attacks, and were in desperate nced of more combat aircraft. So dire was
their need that they were willing to accept just about anything that had wings. On May
19, 1941, the Brtish government agreed to release its Vanguards for supply to Chiang
Kai-Shek's Nationalist Chinesc forces. The 144 Vanguards were given the USAAC
designation P-66 and were assigned the serial numbers 42-6832 thru 42-6975.
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The pilot sat in a large cockpit over the wing trailing edge. The view straight forward over the engine
cowling was poor, even more so than common in single-seat fighters of the day. View too the sides was
reasonable, although the cockpit canopy was heavily framed. No concessions were made to rearward
view, the aft of the cockpit being faired into a gentyly sloping fuselage decking. The tailplanes and fins had
rounded tips, and the control surfaces were fabric covered.

Armament consisted of one .50 gun in each wing, and a.50 and a .30 in the engine cowl decking. There
was also room for 20 small anti-aircraft bombs, stored in the wings,

Testing

In June 1938 the USN signed a contract for a prototype, the XF4U-1, BuNo 1443. After mock-up
inspection in February 1939 construction of the XF4U-1 went ahead quickly.

First flight of the XF4U-1 was made on 29 May 1940, by Lyman A. Bullard Jr. The XF4U-1 was
powered by a XR-2800-4 engine, rated at 1805hp. The first flight was not uneventful. A hurried landing
was made when the elevator trim tabs failed because of flutter.

Early testing encountered a serious setback when project pilot Boone T. Guyton ran out of fuel during the
fifth test flight and made an emergency landing on a golf course. The XF4U-1 was badly damaged, but
not beyond repair, and Chance Vought rebuilt it.

On 1 October the XF4U-1 made a flight for Stratford to Hartford with an average ground speed of
650km/h (404mph). It was then the first US fighter to fly faster than 400mph. The XF4U-1 also had an
excellent rate of climb. On the other hand, the testing of the XF4U-1 revealed that some of the
requirements of the US Navy would have to be rewritten. In full-power dive tests speeds of up to 885km/h
were achieved, but not without damage to the control surfaces and access panels, and in one case, an
engine failure. The spin recovery standards also had to be relaxed, as recovery from the required ten-tum
spin proved impossible without recourse to an anti-spin chute,

Much time was spent trying to improve the handling of the XF4U-1. Numerous changes were made to the
ailerons, with success, as these were later known to be very effective. However, the low-speed handling
characteristics left much to be desired. The F4U had a troubling tendency to drop a wing when it stalled.
And this was a cntical factor for a shipboard fighter, which would have to make dangerous deck landings.

F4U-1

Changes

At the end of June 1941 the US Navy ordercd 584 F4U-1 fighters. The first of these would appear a year
later, in June 1942, At that time Brewster and Goodyear were already tooling up to join the Corsair

production program.
For the production F4U, the US Navy required some changes, which were logical in itself but had
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At British insistence, armament was somewhat heavier than American standards of the
day. Two 0.5-inch M2 Browning machine guns were installed in the underside of the
nose beside the engine crankcase, synchronized to fire through the propeller arc. The left
gun was staggered ahead of the right in order that the magazines could lie one behind the
other. Two 0.50-inch guns were mounted upright inside the wings, outboard of the
landing gears. Four 0.30-inch Browning machine guns were mounted further outboard on
the wing, with each inboard 0.30-inch gun being mounted lower so that its muzzle was
below the leading edge. Ammunition for all the wing guns was in three long spanwise
boxes outboard of the guns.

Final assembly and engine installation began on September 9, 1940, 102 days after the
initial Bnitish order.

In a contract approved on September 20, 1940, it was agreed that the fourth and tenth
production NA-73s would be the planes diverted to the Army. The designation XP-51
was to be assigned to these two planes.

On September 24, 1940, the RAF increased their Mustang [ order to 620 planes.

The NA-73X prototype emerged from Inglewood plant in only 102 days, thus meeting the
120-day deadline with time to spare, although the airplane rolled out of the factory
without an engine, which had been delayed at the Allison factory. In the absence of the
new disk brakes, the aircraft was rolled on wheels borrowed from an AT-6 trainer. It was
completely unpainted except for six aperture shapes painted on the wing leading edges to
show where the guns would be installed. These aperture shapes were retouched out in
many reproductions of the most famous photographs of the atrcraft. Only later was the
civil registration NX19998 applied and the fuselage ahead of the cockpit painted with
anti-dazzle black.

The reason for the delay in engine delivery was because it was "government-supplied
equipment"” that was furished on an as-available basis. Since the NA-73X was a private
venture it was not allocated a very high priority in comparison with P-40s that were then
rolling off the production lines. The engine that was eventually installed was an
un-turbosupercharged Allison V-1710-F3R liquid-cooled Vee, rated at 1100 hp.

Veteran test pilot Vance Breese flew the NA-73X for the first time on October 26, 1940.
Weights were 6278 Ibs empty, 7965 1bs normal loaded. It was a clear 25 mph faster than
the P-40, even in spite of being powered by the same engine.

Following tests, there were several changes in the geometry of the ventral ducting and the
controllable flaps. By the time that the NA-73 had been cleared for production, the duct
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had had its inlet moved downward so that its upper lip was lower than the underside of
the wing, thus avoiding the ingestion of a turbulent boundary layer of air into the radiator
cooler.

On November 20, 1940, while on the fifth test flight of the NA-73X, test pilot Paul
Balfour forgot to change fuel tanks, ran out of gas, and suffered a forced landing. The
plane ended up on its back in a farmer’s field. This mishap put the prototype out of action
for several months. However, since this accident was not the fault of the aircraft itself,
this did not unduly delay the program. The NA-73X aircraft resumed flying on January

11, 1941 and continued in the initial development program until being retired on July 15,
1941.

In December 1940, the RAF ordered 300 more of the Mustang Is which embodied only
minor modifications. These were designated NA-83 by the factory. RAF serials were
AL958/AL999, AM100/AM257, and AP164/AP263. They differed from the NA-73s only
in having broad fishtail ¢jector exhausts. Sources:
1. American Combat Planes, Ray Wagner, Third Enlarged Edition, Doubleday, 1982.
2. The Amerncan Fightef Enzo Angelucci and Peter Bowers, Orion Books, 1987.

3. War Planes of the Second World War, Flghters Volume Four, Wllllam Green,
Doublcday 1964. .

4. United States Military Aircraft since 1909, Gordon Swanborough and Peter M
Bowers, Smithsonian, 1989,

5. Fighting Mustang: The Ch.ronicle of the P-51, Willizﬁn N. Hess, Doubleday, 1970.

6. Classic Warplanes: North American P-51 Mustang, Bill Gunston, Gallery Books,
1990.

7. Famous Fighters of the Second World War, Volume I, William Green, 1967.
8. British Military Aircraft Serials, 1912-1969, Bruce Robertson, Ian Allen, 1969.
2,
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transferred to the XP-47B.

One week later, on September 13, 1940, 773 production examples of the new fighter
were ordered by the USAAC, 171 to be delivered as P-47Bs and 602 as P47Cs. At the
same time, the Army contract placed back in 1939 for 80 P-44 Rockets was cancelled.
The contract was replaced with an order for a similar quantity of P-43 Lancers which
would keep the Farmingdale production lines occupied pending the introduction of the
new fighter.

Kartveli decided to design the XP-47B fuselage around the large turbosupercharger from
the start, rather than to add it onto the aircraft later as sort of an afterthought. In order to
preserve a streamlined fuselage with a small cross-section, the large turbosupercharger
was placed in the rear fuselage. It was fed by an air duct located beneath the large
R-2800 engine. Engine exhaust gases were directed back to the rear fuselage in separate
pipes to the turbine and were expelled through an exhaust under the rear tail. Ducted air
was fed to a centrifugal impeller and was returned to the engine under pressure via an
intercooler.

Another problem that had to be solved was that the aircraft required a very large
twelve-foot diameter four-bladed propeller in order to take full advantage of the R-2800
engine's high power output. This large propeller in tumn required a long and stalky
undercarnage in order that the propeller be given adequate ground clearance during
takeoff and landing. If a conventional retractable undercarriage were used for the P-47,
its suspension would have to have been placed very far outboard on the wings, leaving
insufficient space for the eight wing guns and their ammunition. In order to solve this
problem, the landing gear telescoped and was nine inches shorter when retracted than
when extended. Somewhat surprisingly, this complex telescoping landing gear seems to
have caused few problems in the field.

Like the earlier P-35 and P43 fighters, the P-47 was a cantilever low-wing monoplane,
the wing being elliptical in shape with the ailerons on the outer trailing edge and flaps on
the inner trailing edge. The semi-monocoque fuselage was all metal, but initially the
control surfaces were fabric covered. The tailwheel was steerable and was fully
retractable. All the fuel tanks were inside the fuselage and were self-sealing from the
start. The cockpit was protected by armor and was unpressurized.

The name *Thunderbolt* for the P-47B was originally thought up by C. Hart Miller,
Republic's Director of Military Contracts. The company approved his choice, and the
name stuck.

The XP-47B prototype (40-3051) flew for the first time on May 6, 1941, piloted by
Lowry L. Brabham. This was only eight months after the order had been placed. The
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XP-47B was the largest single-engine fighter built up to that time. At a loaded weight of
12,086 pounds, the XP-47B dwarfed all previous fighters, being almost twice as heavy as
most of its contemporaries. On the first flight, the pilot was forced to make an unplanned
emergency landing because of a leakage of exhaust fumes into the cockpit. Its
eighteen-cylinder XR-2800-21 radial engine offered 1960 hp at 25,800 feet, and gaveita
maximum speed of 412 mph, 12 mph faster than Kartveli had projected. An altitude of
15,000 fect could be attained in five minutes. Empty and normal gross weights were
9189 pounds and 12,086 pounds respectively. The prototype was destroyed in an
accident on August 8, 1942,

Sources:

1.

2.

American Combat Plﬁncs, Ray Wagner, Third Enlarged Edition, Doubleday, 1982.

The American Fighter, Enzo Angelucci and Peter Bowers, Orion Books, 1987.

. War Planes of the Second World War, Fighters, Volume Four, William Green,

Doubleday 1964.

United States Military Aircraft since 1909, Gordon Swanborough and Peter M.
Bowers, Smithsonian, 1989.

. The Republic P-47D Thunderbolt, Aircraft in Profile, Edward ShacLlady,

Doubleday, 1969.

Famous Fighters of the Second World War, Volume I, William Green, 1967.

. Thunderbolt!, Robert S. Johnson and Martin Caidin, Ballantin® Books, 1958.

. Thunderbolt: A Documentary Hlstory of the Republic P-47, Roger Freeman,

Motorbooks, 1992.
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The strongest point of the XF5F-1 was its rate of climb—1000 feet per minute as
compared to 2660 ft/min for the XF4U-1 and 2630 ft/min for the XFL-1. However,
maximum speed was only 383 mph at sea level. Empty weight was 8107 Ibs and normal
loaded weight was 10,138 1bs. Service ceiling was 33,000 feet and maximum range was
1170 miles. The XF5F-1 was used off and on for tests in support of the XF7F-1 project
for the next couple of years, until it was finally stricken off record on December 11, 1944
after suffering an undercarriage failure.

As detailed in the article on the XP-49, in early 1939, the Army had issued a Circular
Proposal calling for a new generation of fighters which would match existing airframes
with new and more powerful engines. Four companies submitted designs in response to
the proposal. Lockheed submitted its Model 522, which was an adaptation of the P-38
powered by either Pratt and Whitney XH-2600 or Wright R-2160 turbosupercharged
engines. Grumman submitted a proposal known under the company designation of
Design 41. Design 41 was an aircraft quite similar to Design 34 (XF5F-1) but was
powered by a patr of Wright R-1820 radials fitted with turbosuperchargers.

The Lockheed design came in first in the competition, and was ordered by the Army as
the XP-49. However, the Army saw sufficient merit in Grumman's Design 41 that they
encouraged the company to submit a revised design, just for insurance in case the XP-49
ran into problems. The revised proposal, known by the company as Design 45,
incorporated a nosewheel tricycle undercarnage and a longer nose. Provision was to be
made for self-sealing furel tanks and for armor protection for the pilot. On November 25,
1939, the Army issued a contract for one prototype of Grumman's Design 45 under the
designation XP-50. The XP-50 was to be powered by two 1200 hp Wright R-1820-67/69
radials fitted with turbosuperchargers. Armament was to be two 20-mm cannon and two
0.50-in machine guns, all mounted in the nose.

The XP-50 (Ser No. 40-3057) flew for the first time on February 18, 1941, with
Grumman test pilot Robert L.. Hall at the controls. Early tests were encouraging, and the
XP-50 handled much better than did the XF5F-1. Furthermore, the supercharged engines
of the XP-50 gave it a much better performance at medium and high altitudes. However,
on May 14, 1941 the XP-50 expenienced an inflight turbosupercharger explosion while
on a flight over Long Island Sound, and pilot Robert Hall was forced to parachute to
safety. The loss of the aircraft brought an abrupt end to the XP-50 program.

Estimated maximum speed of the XP-50 (never achieved in tests) was 424 mph at 25,000
feet. Estimated service ceiling was 40,000 feet. An altitude of 20,000 feet could
supposedly be reached in 5 minutes, Maximum range was estimated to be 1250 mites.
Empty weight was 8307 Ibs, and loaded weight was 10,558 1bs. Maximum weight was
13,060 Ibs. Wingspan was 42 feet, length was 21 feet 11 inches, height was 12 feet, and
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YP-38 Design

1§38 ffgfnng Models

In spite of the XP-38 crash, Kelly Johnson had some enhancements planned for the next prototype. The
order for additional P-38 prototypes allowed Johnson to able to incorporate many improvements into
the next design. The first YP-38 was rolled out nineteen months later.

Lockheed was struggling to fill many types of orders and was rapidly growing. The main focus was to
produce the Hudson. There were not many available engineers and designers to work on the fledging P-
38 project. Lockheed looked to the 1939 contract with Curtis to produce the P-40 as an example. In
1939, there were not many orders for the P-40, and it was basically a break-even proposition for Curtis.
Lockheed was informed not to expect many orders for the P-38. Lockheed also had put up most of the
money for the first prototype, and the proposition for profit was limited. So as any company would do,
they focused on making money. The country was not at war, so there was no immediate need to
produce something that would at best break even. In June 1939, Lockheed took over a local distillery
building and began to use it for YP-38 production.

Lockheed englneers were foIIowmg Allison |mprovements in their V-1710 engine and planned to
incorporate the new V-1710-F engine in the YP-38 models. Lockheed started production for the thirteen



YP-38s soon after taking over the distillery building. During this time, Bob Gross thought that no more
than sixty models would ever be produced. He based his belief on the overwhelming favoritism being
placed on bombers than fighters in the military. The military believed a bomber with massive armor and
machine guns would not encounter problems with enemy fighters.

The YP-38 design was also improved for production ease. The XP-38 was not designed with this mindset,
and would be extremely hard to produce in any significant numbers. The new Alison engine was rated at
1150 hp at 20,000 ft. Propeller rotation was changed and reduced downwash onto the
wing/centersection/fuselage juncture. This solved the problem of disturbed airflow over the horizontal
stabilizer (tail flutter & buffeting). The YP-38 had a designed empty weight of 11,171 Ibs., and a designed
gross weight of 13,500 Ibs. This rose to 14,348 when additional space was allotted for fuel tanks.
Lockheed engineers guaranteed a high speed on 405 mph at 20,000 ft.

The YP-38 models began trickling out of the factory and immediate testing was conducted. Marshall
Headle, Milo Burcham, Ralph Virden, Jimmy Mattern, and Swede Parker performed initial Lockheed
testing. Headle and Burcham teamed up with Dr. F. E. Poole in an attempt to anticipate the many
"unknowns" that would be encountered. Working with the Mayo Clinic, procedures were developed to
hopefully prevent any problems due to excessive altitudes. Lockheed constructed a special altitude
chamber to test new equipment. During this time period, many of the standard pilot equipment were
very primitive. Oxygen systems were unreliable, there were no ejection seats, and data recording was
only beginning to move from the "knee pad" methods were only a few of the developing techniques.
Soon after testing began, Marshall Headle was seriously injured in an altitude chamber accident, which
permanently ended his flying career, and led to a premature death.

The last YP-38 trickled out of the factory in May 1941. By this point of production, Lockheed released
some of the YP-38s over to the military for additional testing. Pilots from the First Pursuit Group at
Selfridge Field, Michigan, were able to perform additional testing. These pilots would form the initial
cadre of P-38 pilots during the war. Major Signa Gilkey was one of these pilots who flew the YP-38.
During one flight, he decided to perform a limited test dive. Gilkey underestimated the potential speed
buildup of the aircraft, and soon built up excessive speeds. He was one of the first military pilots to
experience firsthand the problems of compressibility. He was able to recover the aircraft and land
safely.

By September 1941, the YP-38s were in a committed program to test compressibility. Test engineers
wanted the test pilots to go past 300 mph starting above 30,000 ft. This was not normally done, and
many of the test pilots thought the test dives were too ambitious at this early stage. Ralph Virden was
committed to fly the tests and took off on November 4, 1941 for a series of test dives. Partially through
the testing, an object broke off from the aircraft. The aircraft entered an inverted spin and crashed.
Virden was killed. Kelly Johnson would later say, "l was back in my office when | heard Virden's plane
screaming towards the plant. That most unusual sound probably resulted from the propellers striking
the air at an angle abnormal to the line of flight." Johnson concluded that a spring tab like broke, which
caused full deflection (Virden's aircraft was observed to rise sharply prior to the part breaking off). At a
speed of 300 mph at 3,000 ft. of altitude, this deflection would cause the airframe to exceed design
criteria. Designers were pushing the limits of aerodynamic knowledge and material strength in the quest
for maximum performance. Often these limits were exceeded leading to unexpected or tragic events.

The YP-38 was destined to spend the rest of its operational life with dive testing. If the problems with
compressibility were not figured out, much of the aircraft potential as a fighter would be removed. The



YP-38 proved to be a great step towards operational P-38s during the war. Without the hard work and
sacrifice of the Lockheed engineers and test pilots, the P-38 may have never developed into the aircraft
it was. It opened the door for many other aircraft which experienced compressibility and other related
phenomena, and allowed the engineers and designers to immediately know what exactly was happening
and were able to overcome these obstacles much easier.

Compressibility encounters go as far back as the YP-38 testing. The XP-38 was never tested enough to
encounter compressibility (one further reason why the program was set back at least 2 years). If the XP-
38 had encountered it, the problem may have been resolved very early in testing. The initial test flights
of the YP-38 were very successful, and no problems were encountered. Prior to the testing of this
aircraft, flying at 25,000 was rare, and flying at 40,000 was unheard of. Dr. F. E. Poole and Lockheed test
pilot Marshall Headle worked closely with the Mayo Clinic to develop methods to cope with potential
serious problems when operating at extreme altitudes. Lockheed constructed a new altitude chamber to
test new equipment. The testing during this period was hazardous, simply because this type of testing
was not normally done. Also, when testing the aircraft, there were no ejection seats, oxygen systems
were unreliable, and data recording was just beginning to move beyond the "notepad on knee" system.
The first setback was when Marshall Headle was seriously injured in the altitude chamber, which ended
his flying career and lead to a premature death.

YP-38s would continue to trickle out of production, with the last one completed in May 1941. YP-38s
were sent to various groups for additional testing. Pilots from the 1st Pursuit Group, stationed at
Selfridge Field in Michigan, received the assignment for testing. The P-38 was finally forming a cadre of
pilots. Major Signa Gilkey was one pilot who performed some testing on the YP-38. He decided to
perform a test dive, and wanted to ease it into the dive conserving as much speed as possible. It
accelerated beyond his expectations and encountered severe tail buffeting when he approached 400
mph. He described the sensation of the aircraft wanting to continue diving onto its back, and not
wanting to pull out of the dive. Gilkey experienced classic compressibility problems, as well as a tail-
buffeting problem. The buffeting problem was easily resolved through aerodynamic testing, but the
problem of compressibility was cause for concern.

Military officials called for the P-38 design to include tail weights to prevent tail flutter. Kelly Johnson
wrote Report No. 2414, which stated that the tests on the weight balances indicated no positive effects.
The weights did not prevent or enhance the performance of the aircraft in any significant way. Johnson
would say off the record that the weights only killed several pilots who came in contact with them while
bailing out of the aircraft. Many changes were tried in order to address the compressibility problem.
Lockheed designers re-skinned the elevator and stabilizer using thicker aluminum, modified the turbo
exhaust hoods to reduce the intake area and to potentially change the airflow pattern, and redesigned
the canopy shape and gondola skin roughness. Nothing they tried solved the problem.

Testing of the YP-38 was continuing throughout 1941. By September, the YP-38 was committed to
testing compressibility problems. Test engineers wanted pilots to go past 300 mph above 30,000 ft.
Lockheed test pilots Milo Bircham, Jimmy Mattern, and Ralph Virden were given the assignment for
testing the YP-38 in the specified dive tests developed by Lockheed engineers. Bircham and Mattern had
some reservations, but were committed to developing the P-38. Virden, on the other hand, was
absolutely committed to testing the aircraft to the degree specified by the engineers. On November 4,
Virden tested a single YP-38, which had new spring tabs at each end of the control surfaces. The tabs
were supposed to increase leverage to assist the pilot overcoming tremendous loads while pulling out of
a dive. By this point in the testing process, Lockheed was in high spirits, and extremely close to solving



the buffeting problem. Virden lifted off and began his appointed tests for the day. While performing
tests, pieces of the aircraft were observed breaking off, and witnesses claimed the sound of the aircraft
was drastically different. Virden's aircraft went into an inverted spin, and crashed. Virden was never able
to get out and was killed. Kelly Johnson stated, "l was back in my office when | heard Virden's plane
screaming towards the plant. That most unusual sound probably resulted from the propellers striking
the air at an angle abnormal to the line of flight."

Designers were pushing the limits of aerodynamic knowledge and material strengths in their quest for
performance, often exceeding limits of their own ability to predict outcomes from their experiments.
This resulted in a high degree of risk, and a slow development rate. Johnson concluded that Virden's
crash was a result of a spring tab operating link. The faulty link caused the tabs to operate at full
deflection (which were most likely the objects seen breaking off the aircraft). While at 3,000 and
traveling at 300 mph, it would far exceed design criteria.

Kelly Johnson would issue a report early in 1942. In the "Study of Diving Characteristics of the P-38",
Johnson would state that at a critical airspeed, which varies in altitude, a certain condition exists which
causes problems with the airflow. The airflow over the surface area of the wings would separate to
produce a special form of stall. At higher speeds, flow separation spreads over the upper surface, and
the aircraft tends to be nose-heavy due to a shift in the center of lift. This caused a loss of pitch control.
Lockheed engineer Phil Coleman originally specified a dive test plan as early as 1940. He stated that
vertical dives should be initiated at 35,000 at modest power settings. The dive would continue until
reaching a constant speed at 16,000 ft., and would continue until 13,000 ft. The pilot would then
execute a 3 -4 'g' pullout. The pullout should be completed at 7,000 ft., and should never exceed 570
mph.

Most early combat operational models would suffer from the compressibility problem. However, the
problem was not experienced in all theaters of operation. The P-38 did not have compressibility issues
while operating in India, the Mediterranean, or in the Pacific. This was primarily due to the nature of
combat. In these areas, combat rarely took place above 25,000 ft., and compressibility would not occur
if a dive was initiated below 25,000 ft. In Europe, combat operations were normally conducted at high
altitudes. Soon, German pilots knew if they were in a bad situation, they could easily dive to safety. The
P-38 would be able to dive faster than German fighters, but P-38 pilots were probably more scared of a
high-speed dive than enemy fighters.

After extensive testing, the answer to the problem was the use of a dive flap (or brakes). These flaps
would be attached to the main spar under the wing. This would offset the loss in lift while in high-speed
dives, and would allow the pilot to remain in control throughout the dive. Test pilots Tony Levier and
Milo Bircham began a series of dive tests with the flaps. Lt. Benjamin Kelsey was sent by the Air Corps to
evaluate the progress of the dive flaps. He took the modified P-38 and proceeded to enter the dive. He
had problems engaging the flap as he was beginning his dive. While in the dive, he experienced normal
compressibility problems because the flaps were not activated, and the violent thrusts sheared the tail
off from the main structure. Kelsey was able to bail out and only sustained a broken ankle. The aircraft
was totally destroyed. Another test P-38 would not be fitted with dive flaps for a few months.

Finally, another test P-38 was fitted with the dive flaps and testing was resumed. The Air Corps wanted
Lockheed to test the aircraft with 2,000 Ibs. of more weight and to start dives at 35,000 ft. The extra
weight would cause additional acceleration of the aircraft during its dive, and would approach the
critical Mach number sooner. This would be even more hazardous than before. Levier and Bircham



resumed testing and would start at a 45-degree dive, and increase each test dive an additional 5-degree
until they encountered problems. Levier was the first to encounter problem while using the dive flap. He
was in a 60-degree dive, and began having problems when we reached 31,000 ft. The aircraft began to
get away from him, even with the flaps deployed. Levier was fighting the aircraft to prevent it from
tucking under itself as if it were in a regular dive. He decided to ride it out to see what would happen. He
began his recovery at 20,000 ft., but he would not really begin to regain control until he was at 13,000 ft.
The instruments registering the strain on the airframe were all over the 100% limit load. Bircham eased
it back to the base without putting further stress on the aircraft. This was the evidence they needed to
prove the flaps would hold up under an extreme dive, and not lead to disaster like many P-38s prior.

Taken from “p-38online.com” a now dead link.
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CILITTEE  FINDINGS

YF=38 Alrplann A.Te $39-589, n Govermaent accepted airplane, crashad

“at approximately 11147 AlJlle 2m November 4, 1341, at 1147 Elm Stroet,

3landala, Californiae This alrplans was baing flown on an authorized
test flight by Mre Ralph Virden, test pilot, employed by the Lockheed
Alroraft Cerporation, Burbank, California.

This alrplane was loaned to Lockheed Alreraft Corpsration by the
Alr Corps for the purpsse of oconlucting numercus tests. 1Its total time
was 142:00 hourse The only modification on this flight was auxiliary
tabs on the elavator,

Crash resulted in deat: of the pilot and complete destruction of
the alrzlane, There was no apparent indicatlion of sabotapgs or poor
workmanshipe

The cause of the cresh was the complate loss of entire tail surface
structuree.

The airplane was being flowm in a serlea of tesis in an effort to
olininats an inherent dangerocus flying charaoteristiec in this type-- --
alrorafts Particularly, this condition is a teondensy of the alrplane,
when diving, to increaso the divins anzle and at the same time to tirhton
the controls to the point that recovery 1s extremely Qifficult,

In an attompt to alleviats the ahove mentioned condition the elavator
on this alrplane was modifled by %the addition of two tabs at the oxtreni-
ties of tho elevatore. The normal tab is ln tho center of the elevatore
Theso anxiliary tabs wore cnnnectsd to the control system in such a mannsr
that they did nnt becone oparative until an elsvator stiok foroe of
approximately thirty five pounds was applied, Three prevlious flights had
baen madn with the modified installation with normal cable tensions. Divas
were mais on at lsaast ons of thess flizhts, Prior to tho final flizht the
nlavator cabls tenslon was reduced to fifty rounds.

From an exanination of the wreckapge and testimeny of witnesazes it
appenrs “hal the followlng sequence of evonts occurred: L
¥
As That ¥re Ralph Virdea teok off from L~o~khand Alr Tarninal
. at approxinzataly 10:35 AJke, Novonber 4, 1341, for the purpose of
cnnﬂuc.lng dive tants, Llre Virden's inztructinns for thnse
© tasts were,

"Climb to 27,000' at 2,6C0 rezeme 33 Hie
"rurn on Camerae
"Trim to 300 mepehe iniicatni
"Mve and siudy enntrol
"Rapans if necessary
"Turn off entera e--
o "lenle Then eee"

aTnta {llasibla = dogieorel by fires
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Apparently Lre virlen algo had Instrusiinns to pass cover ‘he
l.eclhend Factory inm sicht of the spenker's stand at ahout 11146
Aee 1€ Lis tmsts rwera completia,

3e Thros dives and recoveriss wereo successfully completad, A
foirth dive was mades The altitude at which the fourth dive was
storied iz unknowne It nay have started a% high altitude or it nmizht
po33ibly havs heen the start of a dive for the purpose of passing
the speaksr's stand at sxceptionally hizh speods 1In elther case
the airplane was observed in a sustained dive of about 15 degrees
Just prior to the struotural fallurees Due %o the distance from the
observers the aiount »f engine power being used is problamnatical.
Howaver, it is belleved thai ccnsiderabls power was used at some
altitude abave 500C feet and that the alrplane as it approached
the 5000 goact level vma travelins at a spesd greater than norxal
but not o an excessively high speed,

Ce At approximately 5000 feet it was observed that the tall
sur{aces started to leave the airplane In Incrementa with great
rapidity, the bare booms only remaininge The alrplane continued on
courss monsntarily thon pitched forward oompleting the first 130%
of an outsids loop with very little loss In altitudes From this
polnt on the airplane was observed in a series of invertoed flat
spin myrations until it crashed in a flat lnverted position,

De Unsatlisfactory Report, batariel Division Number 4123915,
Station Sorial Number FAD 41384, dated June 9, 1941, prepared by
yajor Gilkey deacribes a condition of severs buffeting in a sustained
dive, the elininatiosn of which ocould only be accomplished by use
ol the trim tab %o chanse the altlitudo of tho alrplane to a flatter
prsition with a resulting decreass in spesdes That thls conditlon
wn3 not unusual with this type of airplane has been confirmed by

othor pllots Jduring the conurse of this investigations Testimony
as miran subsinniiates that Yre Virden had encountered this condition
freguently and thal this buffeting had been of a very severe nature
and that he stoprod 1t by use of trim tah, The probability that lr,
virlen ensountored sovare buffeting and/or flutser in the final
dive i3 evidenced bty the fact that in thes exaninatinn of the
sreckare the irim tah inligatar ~n the olavator was set a% 13

in ths nose up pnzition.

Ee Lxan'rnaltion of the wreslare at the scenn of the crash
rc:unlad trnat the sntiro tall sirnecture mns Lorn away at appr:xl-
matel 4 the allachlng polnts o the becmse

Fe Tha rranter portion of tha tail structire sns recovared
and was 1ail cut for exaaination with all pieces in their preper
ralatirng Dyaainasis~n of 4the tail pleoces indizates that there w~as
a wory severa llaxins of the horizontal steabilizer and the elavat-.r,

1
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anth tha horizeatal stabllizer and the elavator were soparatsd in

an almost straizht fore anl aft line jJust to the right of the

extarrnl elavator counterbalancess The upper external countere
balanoe was stlll atsached to a portion of tae elevator while the

lower counterbalance had been teorn cozpletely offe The lower
counterbalance had evidentally been moved forward and upward with

forces rreat enouph to drive it santirely through the lower akin of

the stahilizer and fracture the upper skine A portion of the elavalor
Just to the rirht of the fraocture was torn completely loose ani may

have been the first large plece %o leave. The laft hand portion of
stahlilizer and elavator fell individually, whila the risht hand
renaindar -of the stabilizor and elevator fell as a unite The main
intarnal ccunterwsizhts, on the interlor of each vertical surfacs,

and mounted on the end of the elevator torque tube, were torn loose

at the mounting noints Only one of thess has been recovereds The . .
intarior of ths vertical surfaces indicates they received a severe
battering from thess counterweightas, a3

Ge The appearance of the main break in the stabilizer and ele-
7atcr, couplel with the indications of battering of the interior of
the vertical surfaces by the main counterweights and the forward
novenent cf the lower counterweipght, lead tho cormittes to the
conciusion that the cause of the failure of the tall surfaces was
a viclant flutter, 3

He Thls excesslvre flutter may have boen the result of the
tnharent characteristle of the airplans to buffet, combined with the
use of addltienal auxiliary %abs and a lovered cahle tensione The
committen, howaver, oould find no positive indleation that the
auxiliary %ahs bncane freo at any time before the disintegration.

To the contrary, howevor, the battered cendition sf the slots at
tho end of the torque tubs through which the arms serving the
anxiliary flaps pass, would indizate tha® the taba wore attached
%n the system un%il the rain counterweichis btroke loosoe

¥ aJvIwy’Lultr, a,luﬂ"rmls 5&)/ -,LIHS wel wranJ -(éq aLded.H . .
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RECTIMENCATIONS

Tho Zotaittea recommenls that:

Ae An izrmodlate and extonsive Tlutter and vivraticn aurvey
of tha P=33 type aircralt de initiated,

Je Pendinz the outecome nf this survey and installaiisn of
necassary rmndifieations, the reatriections on the P«33 type
alreralt be onxtanded to include cperatinn a% all sltitudes and
that lover nllowables indicatod speods be permitted, .

Ce Tho above reonmandations are made due to the fact
tiiat the fallure cccurred at approximately 5000 feete
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uuc-m&m 1411000 ' *
. ‘ o h.-r;
WAR DEPARTMENT ; S 3
AIR CORPS - _ - el g S
MATERIEL DIVISION - : ; SR
r OFFICE OF THE AIR CORPS REPRESENTATIVE. . . _ L. _ . . .  t$ : :‘z
o ! Lockueeo (AIRCRAFT CORPORATION | g ! . LR
Subj i . - mymsANK, cnuromm;t } ;’;E';'-"‘t
ubfect; Testimony on crash o!' ' R 'lovember 1 S P s
1 YP-38 type airplans, - BIALT R
E:_ A-c. Seri&l NO. 39-689 . ' '. : 1 .'{}
=- : . j; ] Coo LN DL DIl LR
T: 3 Vi =~ = Tt T oI I T 3 '
. 2 R
r : BRI
.. In complianca with Special Order #129, iuu!od by the Western'D 'trict

1

B B e 1 R
] L " B

under the data of November 4; 7-a boardof-officera-consisting-of-Lt.- 0010"—""—"
Donald F. Sta.ce, Major Wa. W, ts and Captain‘Richard B. Stith, convened. " % -+
at-9:00-AM. ernber.s,JM.hoard_na_dnlerom.__Iho_bmxd_thon__f:_

_ Supervisor,’ Western Alr Corps %:ﬁ:anent District, Santa'Monica,’ California, - ;“
AL

gﬁii proceeded with the taking of" ﬁstinony regardingéithe aceident. mmlﬂng IP=38 .20 U
o - alrplans A.C. 39-689 that occurred on November ' ; 1941 ruulting.in jthe de—g- i1t
E?"}:.-TF"* struction of the airplane and causing the doath of tho I.ockhood u.rcnft* Co
SR oration pilot, Ralph Virden. - {' s . ( sl -
. SN B - - R4 LA T A I
. } A ;. . Lo LN P L
Fa ‘rhe first witness was called. - LT ; SRS N
: ) :_._-_ e i ;- ';.L-.._L._ L
The witness was-duly sworn and testifiéd as{ follou: -
Q. |State your name. ; } : g !
A. (Staff Sergeant Thomas Co s. - _7{' — h_-: - _.-_.::; '\-r
q__."”’f What 1s your Station? | oy ; S S
A. March Fleld, Ca.lifornia | e ____g_ P 5 S5
Q. If you'll just t.oll in your own words vhat Eytm saw and obearvod :aater-— ' L,_:‘“
dar Ln the cmsh of t.ho I'P-BB ! e “‘__'f‘ T Pt
.i_ . ’-‘ :

A. Yeaterday, at approzintcl,y 11:1.5, I nount.od the platfora at the: Lock-
heed plant prior to the Army Officers visiting therse, and standing in: a
tha middle of the platform I-'Yeard an unusual:-roar of the engines-of—:-- i
an airplanes/and immedistsly ralsed, my eyes up~in-that direeuoni_’nd R
saw the P-38 in a flat spin, spinning to.theiright,|dropping v fast. 3.;
and then it disappeared-behind-the- hangar,— Tharorore,“l—i.medi.at.o]:—w ol
told the high orficials about 1t, and thoy lnvoatigﬁ.od :lmodi.atalr.
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7T Q. Did you see :ﬂ-ﬂy portion of the airplane:leave _hefairplan‘e??- R
. . : N i ¢ -
A. No sir, I didn't. ' ] p
Q. You didn't.dotice anything at all leaving the ship? - - & _
: ] . : i S
jAe  No sir. ' i . : 2

Witness was dismissed. !

Myt b e,

- . x

The witness I;as duly sworn ai;d taﬁiﬂieé'a;'fqﬁt;;a: RS

v

) nane please. ; | o

!

tA. B, Mason Va io. : :

EQ. Where are yoL employed? : - . .

- Plant Prot.ec;uon Inveatigator - Lockheed Alrcraft fCofpoﬁfion.
» v M 1 . M -

"You do not mork for the Lockhesd Aircraft Corporation?- SR T,

-

No, I work for the United States Gévernf.men't.. :
b . -4 L | .
_us in your own words'what youlln

I was sitting in my office, the Plant Protection Office of the U. S.
Army Alr Corps, Lockheed Afrcraft Corporatidn, Burbank, Californiaf at;
approximately ten minutes to twelve when I heard the sirens of) .the{uof&xf-':"
cycle escort detailed to conduct the employes morale committsée)throug A
the plant.] They started out on their motorcycles;which imze y
aroused my_curiosity; whereupon I made injuify from the Plant:
Department of the Lockheed Aircrafi Corporation and they info
that a crash of the YP-38 had taken place in the:neighbor _
oaks and Robertaon. I thersfore procesded:to the}parkingilot,}
ny car and proceeded to”the~scenes of tie erashiTUpon arriva
first thing that I did was-to assiat In organizing the guard
firemsn to rdpes off the area. in order fo enableithose’ whoiatt
extinguish the fire, and those working in that vitinity, room'

*
"

duct thelr sérvicing. After things had become:somewhat or, od I v
made injuiries as. to who had_seen_the airplane in!the airis d.seen . .. §3 7]
it erazh. The following wit_.nessos'_ were contacted. _ - g _ I [ tL ]P
H o L A B 1["
N 3 Pt
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- - ot S e e S oen copbticens anfll
o ‘ ! SRS b
Captain Rou, Burbank Flre Departaent, who stated that he first.ob- : _ . 1. L&
served the airplans in what he thought was a spin and what he had been B
told was a flat spin, at an approximate altitude of 1,500 ft. -He.. .. } : E
stated that hs saw parts fly off in the air and:he described it: float- [ cod i
ing slowly to the ground. ; , T AT S 15
Jack Skinner was next contacted. He atatod thaé he was a gun.rd or the s 2
Douglas, El Segundo Plant, his badge nuaber is g1, and that he lived ™ AR T BN
in the vicinity of-the crash.T He stated that-he was,-what he thought, . .-'-,Z--'{—‘_—? g3
- was the first one to arrive at the actual crashd He stated that he did & : I |0
not observe the airplane in the air, but when he-heard the 'noi's'i’ he ’h-“T'Z-fi-‘e;’fl- -
mediately proceeded to the spot. - ; A g R o Y
) S AT M
.. Lt. Koontz, Chief of the Guards at Vegsa, was interviewed and- stated t.hat.-—-m%-; -
> he observed the-airplens flying-around in-the-air and after: watohing- 1‘,*’1‘"’"“"‘f
. he observed it going into what he called a spin) He was | unable’ to make . . .| 5 -
a guess as to the.exact altltudo-mt-tiguud_l. -—notghborhnod._.___'-_
of 2,000 ft. S NI A | RERE AR
- : Il
That. is all1 1 hava, Colonel. { ¢ SRS I
f . ) p 3 ;:»;;
'rho witness was dismissed. :. ’ i - RIS
3 ’ : DRI I LS
The witness was duly sworn and teatifled ns fo owss . T b
e O £
Wil _you pleau:s state your fnn'e and your enploy r? ! A N
- "Kel ! ! i ) I R
Clarence L. 5ohnson, Chief Reiearch E:ngineer. Ldckheed Airtl':ratt. Corpora- oy ]
tion. . 3 T ; , % s
' t B NP S
_I'd like to have you testify primarily as to th® purpose of this flight ; ! i
and as to what changes had been made in the a e since’ the previous . {7
flight. I X N ‘; - i ..‘”
The airplane which crashed,) was sent on a fast' P1ight to nhke,! firat ce
some dives at altitudes betweén 27,000 and 18, ft. The.dives were g S
to be made in this case with power off at spoed"a above 350 alles psr’ s v
hour indieated speed. The Fpilot. was to use higidiscretion’ as to whether o !.jf-':‘
. or not he was to make more ithin one dive, -If- hn did not like the feel * ) ,"?.i
of the airplane after one, zhln instructions wers to proteed- to land,” e
excoept 1 he wereiin the viclnity of Lockheed Air.Terminal;at a time R st
boﬁween 11:45 and|12:00, hs should engage in the flight pasgt that had IRy Belt
beén arranged at the time in connsction with the committes.for employ- . .37 {1
merit morale. Obsérvers at our hangar heard him'make three dives at . o |
altitude, He was[so high, I do not know that anyone saw him, but he - e
could be heard from the ground I -~ P oor o ==
‘ H = [ * :f _ ‘ N ér_l'".'
: IR
3 : ' i35
L - ' _ LY
L 3- P ! i}
3. Y b \ S D
-+ & ' lf ; - i i. l :. i % ;‘?‘;‘



E

4 "TE"-;: ! - l : -
L 2 ok
SR W ! ‘ ] * ;
SO t e |
T | . - 'fv b .2 SORRE o
[ SR ' 1 3 LT b,
: ”‘_:—- *y The data to be taken consisted of all of the thin s anch as airupood,‘ o E
A I altitude, tempsratures, and a-large-nusber of-other.records_to_deter= T T.
E i ﬂ',j_ : l mine the stress in the horizcnta.l tajl and in the - boo-{ stmcturo. P T
e ' R I 1y

No radlo ccntact was mintained bot.uon the 'best. baso “and tho airpla.no T E
alt.hough the alrplane was in contact with!the normal Lockheed. Stat.!.on, 5 f \;;
== - I 106, It was lr, Virden's desire during the: diﬂ:*not'to ¢1n the: Tom R
:§v§- C ‘ sults by radio because he nrtoo busy,- u -he put 1t.. -F —_- SRS S

g, > : : -

The alrplano at the tm of t.he test had beon md.i.tied;fm t.ho utandard N
} P-38 airplane by incorporating two auxiliary-tabs on the elevator.’ The; r 3
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iliary tabs. In order to reduce the fridtion the[control cable tenslon
in the elevators was reduced;to a value of 50 1ba.” I bélieve-the -

7 ] parposs of these tabswas toTaid  the-pilot-in:pulling-out of eny dive - - - 7. -
\._: o - § and to improve the airplmg'g maneuverability in turns: mion h.ndj.nz. v
EIE T Wejhad four; flights operating, the flights consistingiof two at'low : . ? j
- altitude and two at high'altitude. Mr, Virden'expressed himself eatis~" R
Hhi 2 i fied with the operation of these tabs forjthe low’altitude condition. @ ' = [{:
T L 1 Helwas greatly pleased at the eass of. nneuverabmty of .the airplane - = i :{.
"“T_'-T _ ..} with the tabs. On making dives at.higherlaltitude:he-was not.pn.rticuh:_ SO0 DU
%‘l’;i‘?& A "t . ly]pleased witli the operation because, while it™ redncod*’tho forcea e~ ~ i )i
Fil - *, _. quired_to._pull the afrplane out, it affected the stability of:the air- - =T %
:J-‘J» :: {1 plane so that the nose vmmaut. T |
é]'_;f--i?; . He was not concerned about the oscillation as it affected safety, but .. § . E..]°
' 3 . he did not believe the airplane, as a pursult’ a!.rphno,(cou]dikup its - L
T YR guns on the target should that condition:be allowed to prevail. - In R O T by
?[yiz - order to eliminate the oscillation, the tab system was inspected prior "g T
S i to his last flight with the idea of reducing the frictidm of the aux-.. _ . i+ &
. -

7y
ot
fsf

t::;«:-'ﬂg E_‘ . standard cable tension rigging is from 80 to 90_1bs.T ThHerse wag nothing"‘ = -
18 70 unusual in reducing the cable tension.tojthis valus as we bave previously} ;. &
{9 ko made flights with cable tensions of this nluofalthough'not with the; = I: ;1}
g,._:'l:':"';‘ : auxiliary tabs in place. We:have recorded in flight, cable t.enalona SRR TS 2
E]% : lower than those with which. tbe airplanejwas rigged.” A :'3};
§1?§ L We were in the midst of an: mvestignu.on to study; the effect of couprru- '3'.,"
R KR .81bility phenomensa as they affected the dive characteristics of_the.air- 2’_
] b A plans. We had run scms thirty or more dives at highialtitude with this 3% O
g PeR- airplane and another, Serial No.. 2218, 1i an effort to-derive various--‘ ;-3—3
2le 222 ] fillets'and airplans changes which would{overcoas a diving tendency, tmt E A &
Z13 = - developed at true spesd between-550 -and-600- ailes. per. hour._.!a_had.mdo_g,-_ -

considerable improvement over the orlzim.l conditions by the installatfon;
of & fillet between fuselagd and the wings.. We. wereicarefully. investi- ¥
. gating the effect of the auxiliary tab by investigating;first-the. loads- {- i
" that would be dovelopod, flrst. Uithoum-tab'a_maﬂitmrubsz_

in operation. L { - S i :
In the previous set of divos, to the mmber of’sonn, thnt the alrp].a.nc .

in question had made, the measured tail ‘load and tail stresses-were of 1 §. L
the nature of one-sixth to one-third of ithe- dosi.zn value for:.the tail 3§ | !
and booms. WNe felt, theresfors, that a eont!.nuedlmd!curorul 1nvutiga- ¥ .

I

;

tion with this unit waa in order. l -l SO R % : : o
| I

- -— ] yoon

R L-_ o L +




YT

Mr. Virden's tests on the last fligzht were, if anything, to bs lesa

strenuous than his previous:tests as we were trying to investigate .
carefully the effect of power on the dive condition. - With power off - .
he could not reach as high speeds at altitudes as he could: -1&: power_ . .-

on. - ! ; ? N %l
I belleva that states our present poaitlon. ; ) ‘ ‘ j ; k

Q. I understood this was the first flight with the tabs, A

A. He had definitely made four flights preriausl,y with the tabs._i_f ) ‘_ f_‘__

Q. ALl with Mr. Virden as pilot? o i ’ T?’T

A. Nr. Virden made all of the flights. = - = = - f“ﬂ'::-:“ T o= ____,.

- 4o —Tas-the pnotographic-recnrd-nomnrtuen—on'-the—utnar;fom—ﬂightsx ?_:_

i,:‘ét L A. {os. We have photographic records for all flights of that airplano . % ‘
ggl . :' : . except tha hat., in that case, the camera oquipnent nazdeatroyed. . o
e i Q.- In your opinion, what was the dause of ths crash? kA

* = P :._ ) ,
A. The direct cause of the crash, as 1 belim it,. was dua'to a failure Rl 4
= of the horizontal tail murfaces of the-airplane,—I believe-the failure— ———4
was induced by high stresses caused by tail flutter.- Iifurther believe -
that the factor which influenced the tail flutter on this airplane was --- -
connected with the auxiliary tabs“and'I belleve that one tab being loose, :
£ due to a faulty weld on the reatraining membar. - We know very well, from- ;
iy SR A other flight and wind tunnel experiments, that a loose tab is the/most "“”:"—
S disastrous flntter zechanisa that 1s knom. We have alnyl been greatly 3
concerned with such items and have tried %o take ample eare in-the design-- +
>
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of tab mechanism. If the tab became loose, it would induce elevator .
flutter. - The flutter would:be more severe.at.high speeds than.low, and & 3%
adding the flutter load to a normal down load on the tail, such as existsj
in the dive, could cause structural failure of the horizontal tail. !‘o ; ) 1
know Mr. Virden was a very exparienced pilot on these dives:— He knew- —-1— -0
the limitations of the aircraft. He had reached.speedsjof 450 to!475 ~
miles per hour, indicated values, at altitudes between 3,000 and 10,000
ft. He had'no intention, ever, of going higher until- t.he condition- -hich
was glving us trouble at altitude was corrected, I belleve then .that

the flutter, 1f it developed, occurred at speeds less than 450 miles per
hour and that the flutter was so great the pllot. had no‘control over the ;
nlrplane.' i -k

Do you th‘ink, if you had flap flutter that an’ indlcltion would have shown
on the balance? There was no indication where the -oldtns btroken of .
the ara going back and forth across the face of it, which would have oc-
curred there had been contact and the !'lap was fluttaring. ‘I‘hé tad
was fluttering, I should say. - : - : .
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~allow flutter without marking-the surface: ‘I sav that because at?

.Tho witneas was duly sworn and tuatiried aa foliorsz

SWLE AP WL 770

-for them? And-then-when- you—got—through -1th»thot;—it¥1ou-w&11—tolx

-failure although it-is-evidently-possible. - However, upon:completes---
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I believe that the arm which prevents movement or the auxiliary tab T
could have become disconnected from the counterbalance support: and

the present time the arm 1s slightly loose in the direction(parallol
‘to the elevator hinge line and in spite of the fact tﬁat,thoro ‘are no-

o

o
JETPRSUEING Ry P

parks except poaslbly one which might: 1nd1eato any.no ment’ of the_two ~
parts concernod to show tluttor. = i e s :

r 3

The witness was dismissed. . | R %_ ;

b

Al sk, g

- -

- e———

« | T

*

State your full name, occupatlon and enploysr. l;-; -
_Eugene C. Frost, Structural Englneer, Lockhoed Aircrazx Corporation.

- — [PUNIGHERUS SIS -
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Will you utato what you know about these suries of - tosts? The reason:

what you think from examination of the wreckagefas to tho posalbloT
or probable eauae, 1n your opinion, of the wreck, ..

3 ,
The tests aa described by lr. Johnson aroltullyédeacribod and I' don't
balieve I could add to that except to deseribe, (poesibly, the -oaluro-
ments which we.were after. I reiterats that.four flights- had.been)made -
with this new tab installation prior to.the last one.}During. thoaogu_.ﬂ.
tests, and also previous to that, when:the airplane: had the_standard _
elevator, the airplane was equipped with not-only the ‘standard ghuges -
on the structure which Nr. Johnson menticred, but indicator gauges:
which gave us the angles on the three lﬂjor control‘ difaeos ag well _
as the tabs. I think that's about all that I ean add to theltlight
tests themselves. : 1 P - -

S oA -: : T

I'd like to aak you 1f it wonld be posalblo for you to doternino fron
small pleces of metal that were adjacent to the tear that océurrediin
the horizontal stabilizer, as to how much rloxing was encountered there
before failure occurred. In other tordu, hov much metal strain. and
fatigue is there from bending? ! f {

- - -

- - -_— s ——— )} - 4 - -

The .fracture 1n the center of: tho stabilizer ahota evidence of sevoral
bending cycles. I would not be sure that that is trus- ofj the elevator:

failure of the stabilizer unit and the fracture which w.s noted,}it is
difficult to estimate the bending cycles dusjto ths nature of the fallurs
when the structurs tore completely apart. Ild like to add, alsoj that
investigating and inspecting the parts as welhave them, the results are
obscured considerably by the dents and fractures]which may or -a} not
have been caused by impact on®the ground after’ filling ‘off ° the a%rplano.
, .
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Q. From the exanination of the part. or the tail uurfaeea, wha
ph opinion is the cause of the fa o? ,

P . T L
L. 2 Y T, -t .
= 5l Ao e Ml %ok ik B
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, §
A. I am a structural man by traln!.nl and experience and havo had- 'nry T ': -1,
"~ little to do with other problems} such as-flutter probleasl-—In-my-—*. - s

I opinion, the fallurs in the horifontal tail surfaces:couldihave been ol
4 due to & very high load on the Yhil or dus to’ flutter. ‘I belleve the - |,
3 flutter 1s the more probable caube for approximatelyithres|reasons;- R &
o the first reason-is-that-the- loﬁr external-balance.welightiis conplotoly_.__.. _
1 torn from its support on the elmtor; and, second, ths lower balance S
{ welght, which tore off the olen'ior, was found, I have been told; a con- {. T
t siderable distance from the nni, to which it was attached;fand} thirdly, .
! the large bole which was noted in the lower surface of the atabmur .
; was caused by very high deflectibn of ‘the elevator in a dowmward 'direc- : .} i
- E tion and would have falled the ps-in- ordor'.-to cauge.guch damage... I [ _. -L
Ay ; believe it was the opinion of group as a 'bole that the holein the H
- o 3 _bottom of the stabllizer was undbubtedly cauud by tho lower extoml > i
gy .. - elevator balance weight. : t _ 3 T 3 7 §
-2 4 . , ’ . ; i ¢ !%
i SRR ! : : S R
S i The board adjourned at 12:20 an reconvened at 12125, ‘for additional i t
IS RK testimony. A S : E
The witness was duly sworn and testified as follows:: g | NS SN
g - : - & SR ‘ L LT .= —=1
i Q. Will you pleuse state your fulll hame? 1 ' r}
1{‘¥‘: A. 'George E. Rowe. ’ . ' _ ) S i
;.‘ e - . . . (: i l. )
o 8 Q. Your occupation and your eamployer? N _ L': {
g A. Fire Captain, City of Burbank. \ R ;
Q. Will you state in your own wordu what you know abou_t't‘ho crash of the :
Lockhaed P-382 1 | : {
2 E 0 A Well, I was golng to Los A.ngala . I l.lro at 619 Tujunga, Burhank, and = T 7
3 1 was on ay way to L.A. to:.pay insurance-policy. I was}going over . f
iei Sixth Street and I heard the noflse and 1t got in behind some trees. . I = §
e e didn't see 1t hit but I saw thgfother plane take off:for-the field. - There - -
was another plane with 1t, . he ck off up toward the hills apdjup around }
g | this way. i R s
=2 ) i '
Q. Did you see it before it went ifto a Spiral?{ I, ‘é
n ‘ - 4
5.2 - A. No. Ididn't, *‘ j i It
& [ ‘ . . [
. E 4 Qe Did you see anything leaving ¢ H ]
Pt . 1 P T
S5 : ol : r
J‘:.__*._. . -
gt S O :
kS | |
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A ' H ' - 1 ¥




I - . -
- - ;] '
. ‘ .
; . ) i N '
o lk f
BRCY L3 )
IR T - i > 5
i - i ; O
. ~~—|__.. E Ay . ]
L . - L . . i - . F ;!
S s [ SOUPTE
—— e Loag
i

h.i.—-_-————ﬂ—ul. - I t.hought. 1 saw something flyi.ng t.hrough t.he air when he started’ fill-

: “ing down tut I was watching the airplane. { R e &
] Q. . About how high was the airplane when you saw 11?7 ; - :
L Ae- About 1,500 ft. _ N .
R Do you know how many turns he made? T
No. He was coming down too fast. .. .; ’
. “'.:. You are familiar, Captain, Ii.th the general appearance of tho P-387:
S Yes. ) I : T )
‘ ] Do you recall from seeing the airplane falling yesterday whether there
= was any tail surfaces on the ship or just the two.bear booms? . __ -
P i ;0 e T
—-—-——- Ho, I.couldn't say. . _ ! ‘ . £
‘ :i; ‘ About how far away from the ship were yo;u? [ | . ‘
e Well, I'd say about six blocks. I was one 'bt theifirst t.here. :
. .
R When the ship was turning was the nose t.oward the /ground considorablﬂ
T 3
T No, it was more down, just spiraling dom 11ke a corkscrﬂ.‘g sz
i _ X - . .
R - Have you seen an airplane in a tail spln? ’ t ¥ o
: | : Yes. ‘ ) ' ) t |
ey T ' H -
N Did it appsar to be a normal tail spin?’
No. He was coming too fast for that. r ‘;' - mm——
A?'-f : You'd say the rate of descent was conalﬂer&bly faster than a normal
= : i Smﬂd? P { ; '
YT - LA } _—
’:_‘ 3 ' A.. Yes. . :‘ ‘.,._ :
b1 5 o i
- t—— Q.  Did you hear ithe engines? PR i i _
: e - - . ‘:': T Te
T - T A. Yes. Then I heard Healey take out for t.ho airport Just when he was
T #3- 2 L down. Iy ; .
Who 1s lealey? {l 1[ R 3
S [ P =
K ) : é - . ;—I-'H
R : i
L . [ o T
: p i ; | o
E i P | "t—- - =t o s— : ...._.__..'4‘.__ : f K
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, i . é"fi{3
i L S
1 : M LI
: N - 1; - Ll T T STaeas
: T A
- T Tl E 7 TEE:
Ha's the othor test pilot 1n tha other ahip. There wers two of then 'i?f
up at the sane time. - i o TR T
: - 3.
One more queation, Captain. When this ahip was co-ing dovniin tha~#___ T
spiral, or spin;~as you described it, was itirevolving on the axis. . -Li..
of the nose of the airplans or was lt describing an arc? 1 " “§.~
! it PR
Just coning down and the nose -as coning do!n. : ] - Aff
) . T
¥as it on ono given point or was it doscribing an arcr o . B if
: 3
It was more like an arc. -%!
Then they describe an are such as that, sir, that's what is ternod : %J
as a flat spin. Ihen they aro apinning on a° given polnt that isa 7
trus spin. -5 - - L T T Tz . J

Tell, he wan‘going around,_end_I‘d_llka.towsny-that-anapsneao—bo
Are ycu nlssing an aileron any of

away with a piece of the tail.
that stuff?

that is ni:sing now. ‘

Thoy told me that this was a pretty good sizad pieco. |

litness was dlanissed.
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Tha board adjourned at 12:45 and reconvensd aé 1330 = -

The witness was duly sworn and testified as followa:

4

State your full name, your occupation and employer.

William Curry Saunders, ‘occupation Assistant Chiaf Pilot, e
+ the Lockheed Aircraft Corporation. . .

Is that correct?

That's correct.

his duties were, his flying, the number of.

s, the number bf hours in ¢ <’ &
this.particular-plane in which-he-met the-ac sedc ent—*and'anr'u

;‘?11:4

" Will you please give us any information you haye on him relatiive to what———i—i=

o

tion you may have?
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O I E M
e |
| - e b
i } A. Mr. Virden came to work for us in March, 1940. He had formerly been - 1
A AR | eaployed by United Airlines for soms thirteen years. Hei:had ‘an Air NN B
1 S Line pilot's rating, his original license was issued by the Civil o 4B
3 SN Y - Aeronmautics Authority in 1927 --According . to-our_records, Mr..Virdea .. .. .
e b Sl S had logged records of his flying time amounting to 15,186 hours-and _:. .
Sl 59 ninutes. He had 75 hoursfof flying on the P-38 and Lightening  _ TT¥[
E 3, type airplanes. = i B i ;- 1
= E__ § . Q. You considered hl.n a very co-petent. and capable pilot? ’ . ';": o f;
E1E5 15 A We constdersd bin the most competent azong the most capable unt. ve've 7 i o9
:;: : " * arver bﬂ-do i ; . : ‘; . ‘n ”:;_\ ékr
ISR e - ' Pk SN
it by -Q In other words, there was no question about Ilr. Virdon'a flying ability | &
0 il S04 and physical eondition? . - I S I
P Pt BE I ‘—“T*' '“"_:_:_A'T—"“;_a‘.» C
¥ ji‘ ! A+ __The Lockheed conpany, in addition to his phyal.cal examination. .that was ;| ;'If i
£ 1 required, had submitted Er."Virden~ to our Medical-Directory-Drv-FoEo— ’?;"T‘
3 HIETOE B 'Poole, to a very thorough physical examination of their own. The date R 3F
9 B of this exanination I don't Tocall exactly but it has been.within 'the . : £
piog EIN last sixty days. { : 4 S : kb
g (SO B _ . ' . S : L : . $. L
g (R Q. Fhat was the reason for 1t? [ i T T :
=177 I ; ; : R
o] T ¢ Ae  High altitude work: and we wanted to ascertain: for our own benefit:and .- [
3:,_.3:.,-.-_ — . knowledge, andiwe wanted to aacorta.in that the men were extrenoly well v-—-——m-‘qﬂj
S Ce 4 qualified to carry.on with i{t.  Mr. Virden's conditlon was“reported to = T 3i:

i L e B us by the Medical Director &8 being excellent and from personal contact. = .}
. }; % 2 with Mr. Virden over a peridd of two years, or approximately so,-he-has- .-}
gil bean an extremely healthy individual, very virile, and, jin general, I : : §
20g IS should say his|physical condition is far above the average. The company :. i§-

ik : _ went to considerabls pains fo ascertain this in view of the work that Mr. . - ¥

; o VYirden was doing and, as I've said before, the findinga of-our Medical; .= 4.

: Director indicate that he was well fitted to carry on t.he type of work , . g%
: he was doing. [ _ : ! 3 s
' : 3 EO P
I Q. What. was the particular tes ho was auigned t.o yeaterday? i - i ;;1:_
: — e - FITE
: A, The particuhr test that hel{was aasignod to yeatorday was a dive t.est. r ‘s
i which was a portion of axperlneﬂ'ttal work that 1s being conducted for s
= " both the benefit.of Lockhsed-and-the-Air-Corps-by.our Flight Research _ [ ¢:1
i *  Departaent. Mr. Virden had|{made many dives of similar nature:for_ t.hia _F'" 3
E company and had made seve in the same airplane, eit.her throo or four, 3o
o Friday and ...aturday precedihg this accident.- — — BT _‘_ . ;_L
§-5 _ Q. Did he talk to you, anything about the dives he pade lnat Friday and’ :?Zi
K S = Saturday? ) ; ‘ x f"!
R
L - g
- # - Srinid
§ 1 ; ) ¢ Lol
:.r __:‘ . dr-: - - - - - -f- g - ;-l.
S O M | A
! | i B



Yes. ¥e have had buffeting{in this airplane under certaln conditions -
at high apeeds, but to my ouledgo, we've never encountered any flutter, |

: h '{ T ¥
3 IER N
o N TITTT LI ke
s A. - Yes, he did. ‘ : : % _i
S Q. That, in general, did he say: { . {
AN IRTRENE S e m———— e o 3
T3, T TA, Well, to be perfectly fmnkfne :didn't appear to be- a.larned at a%ll- B ? =
LR Q. Mr, Saunders, have you ever hoard anything said by any of your pilots;. i A
g _ by that I mean pilots employed by the Lockheed coapany relative ,to- [ £
#o-0 flutter, buffeting, or any suchlkindred troublu t.ha.t night be encoun- N S |
X tered in the eapennage? - N } ;‘ A N B5
. i .
!. -

nor bave I ever heard anybody complain of flutter. The|tuffeting might

) v S 1
-
[}

gl f ¢ have been due to several redsons which I am not competent to answer; but i & o
e it it has been encountered by more}than one of our pilots in-test vork;: and,"**' -
[ S while alarming as described}to.me, Virden never considered-it, I mn,hi T
LA : always felt-that-he-alway 1.
f::": T wag severe as described by him at times under certain condltions, tat - -
o K he didn't feel that it could belcalled pu-ucum-u dangerous -{I's" " :
% 1 P

RN

-’;‘ LI
putting it that way. IR , B 555
l : ) v - '. f‘ :
Did you see the airplane while 11’. was falling'l i i 1 {'

,o

Yes, I did, I saw the airphno first.  I-was locat.od a.i'. approxintoly— :
a distance of four miles awhy from the crash and when I!first observed, ‘.
the airplane I estimated ith elevation atiaround 1,500 ft..and it was

(PR LET ST
WLy “‘F‘,’*M“"‘."“‘i
d
.

spinning quite rapidly wi tho: nose wellidown and it went out of sight f—- =
in t.hat attitude. It went out of my slght in that l}ttitude.- | TR e F
- ;on
!lere you able to obaerve whather the t.all group ns att.ached to the‘i‘ ‘ PO
ship or not at that time? b f 7 ‘.1‘%7:'{:} :
ol ; 0 RN
Frankly, I thought that I saw the horizontal st.ah!.liur in place it I RN
can not be sure of that. f | S o g nE
3 ' [
In the tests which he was rumning, or these diven, would he have. ox- A 2
perienced the buffeting that you nenticned? — T T = ) : ;
. | ¥ - 8 H“.
EI | H - .
nell. ’ R SRR N N okt i)
Under normal operations? | | T T 3 |
' : ; T : . ;q 3
I can't angwer that directly bacause as reported.to:me-by.-Virden on - —'f"j?:-_*-:'i
several of the divea that lis made prior to t.hil, that, one particular - - l
dive that he had no buffeting at all. B I r 0 A
! | B
i : s
: i -
; . z
| - : BRSO O §
- i a T
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“H3 T @ Soit night have been there and 1t. might not.? I R 5
el 1 P } "
¥ ; —~ Q. He had reported buffeting in prevl.oua dlvea with tix:ls exporinont.al t.lb‘r
L - —- e —— -
i
l .

.A.. Yea, he had.

1 .
o X The witness vmulI disaisszed,

oy
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t
+ .
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r
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1 ' The witness u; du_ly sworn and testified as follon: I

Q. Will you state your full name and your occupation nnd enployer? i _

| 1. A.  Elmer Cocil MacLeod, haslsu.Lt. Chief Test Pilot’ of. Lockhesd Alyerafti:
Corporation. . - S ; 1 % % S o
' ) ‘ 1 ' P
o nﬂl-m-just-teﬁ—na in -your~ own words what you ~Gbssrved about the T F
crash yesterday of the P-38 hnd what you know about the test t.hat. “, s

being run? ’ s 1 ; : ‘ ‘ §

,.
. .l:

ol
o4

I

LEY
—
1

A. TFell, the test that was supposed to be run, or naybo maI was to take .-
1 " the airplane up to 27,000 ft. triam it and start dm;. trim 1t nt about. ¢

D 300 ailes, start dovm, and increase the speed and ‘see if: it was nose’. = . 3o
3 <l B heavy or tail Heavy; bring it out of the dive at whataver speed ho [ .
- §.__ . obtained, come down and land and the report.would-be-on the camera-and—
R B also the pilot's report as to what had happened. That had been going
; ;5 on for several days, practically a month or so. They've been running

L R ST I 5
A B I A
{ i -

T

saveral tests of that type, {in other words ~ dive. t.eats. RV

Q. Did you see t.hn airplane yenterday at any time dnring lta flight, ox-
when it was talling? . ; 5 ! _)‘

; .

A. [ was standlng]in the open space there by whers the new canteen 15, -here I3
the spesch was.about to start for whatever occasion of the Army being

here with several officers,fand I heard a loud noise[that sounded like

R high r.p.n's, and motors or lengine or engines.. I.looked up in the. eky -

PR and I saw the P-38 which I easily distinguished by the booms and the

. tall and at that time it wad headed strajght down: inra tum, and T § . |
) wouldn't say whether it wasito the left or right bu.tLI Imew right- any‘ i

". that it was a spin of soms gsort:; I immediately leéft:and saw it for! o ‘

probably one sécond. It wad going down and I can't reneaber whether

o 4

'{“';'-'};‘15'4‘:*?fl‘-‘*.?*3 § Eni N BV PR
EETIAR IR B ' I

-
i

it was turning{to the rightfor left - it was a violent maneuver. It
looked to me at-that time if was about 2,000 ft., 7y 1 i
} - AR i
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Lo .' i - Cet i, i;
- ' : f i T P : ¥R G
e o . ; N B S L s-i
'$¥—= t Q. Do you recall when you saw| the ahlp coaing down u tho un growpwas £ 1
E—-%";,‘_? 4 in placs, or was n:lusing? }” T —‘“'-'-*{
'] _.';.'_ ) h' ‘:
;i: . A Y1t nstoorarany. Itnndmat. Grand Cent.raltndln {down at I
g? : Lockheed and I couldn't say whether it was on or off. ' | ; N
L “ L] [ " B 2 ’
3 USIE | { '
gzz::. - . 1{ Q. . Did you see a.nything fly ol'{ Q.L ahlp at any. tine?‘“‘ Ty T T = i
E‘.-" C A, Mo, T dtdnot. ] > | o N
\_& i Q. TReres these tests discussed? _ oy A S
| et S I - - . . . i R S
HIE=5"" " A, Well, we asked the flight section what they intended to do and;they =
{ E ,o said they intended to divejthe ship with an experimental tail on the - |
3 L " ship that had an extra pair of tabs that operated after pulling 30}11:3. {
e o load on the stick’and after- pulnng 30 1bs. load-that it cut it the o &
Lftf i : extra tabs to aidithe pilot in!bringing the ship out without usinglthe ¢ }
S e - regular tabs or without: -using too much of t.ho .regular tabs. Bat bad | foC
; E:-; 3 - been done the day: previous. i - = i L. . t 13 A
e Lo - i C ] : f
4 SEa Q. V¥ho was at that conterenco?"—.' T C —
- - : H NI ¢
(. A, Saunders, Vlrdon,lllnrd Beman and n;uu'. : o
Q. Do you recall Mr, Vlrdon svay nentl.on.lng buffeting or flutter to m : ; }
‘,-.l, o with this tall group you juat lpoke of? o ; B | f
§ e f A. Vell, he had had it up the, day previous and 1t. buffeted and Ihat ve : 13
I} tun xere tal.klng about mostly was, did the spring arrangement aid him in T - A
(] SR | coning out or did he use the tab in coming out in the normal way. {He @ | !
b was under the opinion that 1t 1d1d cut in and Mr. Beman was of the | | T
I3 e opinion that it didn't cut ind{ Mr. Virden thought it did and Beman N S
§ 23 thought 1t didn't, so they rearranged the camera and got the ship ready { I
== } for another fl.ight. to prove whetber it did or didn't, and thisiwas the -
1 PRE flight. He was supposed to fly it that evening and got {nstrument” < ?
H R sl § weather but it was getting along towards dark 80 they put 1t off until -
$ - p
1 B ,}:# the next norning. : : _ i ; #
i | 5 ¢
4 The witness was disaissed. 1. ¢ fe
f-::,‘_;;f_. -~ .l : Z - . - - % i!.‘ _: __b
§ ?1 ] \r. Clarence L. Johnson agaln took the stand. f Ty ‘ !
3 2T 4 : : iyt
3 £ % Q. M¥r. Johnson, in your testimony I bouovo you nentionod t.ho fact that 2 -
ti,i 4o one of the reasons for running the test was the alrplane continued to '
] dtve. A
e P . . ' . :
o & A. The airplane develops a diving tendency at apeeda above 550 li._lel ‘per - l 1
w"g;ff" 3 hour. #We believe the cause for the diving tendency is what ia lmown S S
| e as compressibility phenomena,. By that, we believe that when the ‘iir- . |
::';:" . Fw - ) - : o ' 1_ v ‘: .
RS ! T - B
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plane is rlying at the high speed indicatediat high altitudo, theiflow..-
_speed over the wing goes considerably bigher than that. The air mmst. ‘i
gpeed up to get around. t.ha_ting and fuselage.and the. boou....lhan..lt-.. s
does that there are many points on the airplane where:the speed of the * I %!
air flow goes over 700 miles per hour. Whenever you reach a-condition
like that at altitudes of 125,000 ft., you mch a cunditlou}thon'a
pressure wave can not propigats in the ajir.i In other, .words, the air
can not follow the surfacd of the wing or the variousiscoops or. u-ou.nd
the wing fuselage interseqtion. .How we belleve that the diving tén- -
dency is caused by compressibility effects on the outboard wing panels.
Fhen you get to very high|speeds you have altype of no- sepantion AT
that gives rise to the feting and at the]same time causes a diving
tendency to the airplane dt the center of pressure shifts. ;
-
Q. Ism't there an increase i the stpck forces .tn‘a din, n'lLuy ut. B wir
speeds undar 400 or 4507 ' o A A ?‘_ : T____ F

A. There 1s an increase in stick forces due t.otthe natural stability-of . v
the airplane. The amountJof increase iz roughly ten to thirty pounds,
depending on the center of gravity position]that is being flown. How- ;
ever, when the alrplane develops this compressibility effect, . the’stick
force then goes up very rdpldly because the]whole wing is tendingthe:
airplane to increase in ﬁa dive. In orderjto overcome this at those.
kigh speeds, where the fog:ea,nre already of the_nature.ofisoxe twenty_ il - 2
or thirty pounds, and where they rapidly went up to 100 or 200 pounds, -

"we wanted to give the pll 5t a neans for ovorconlng tha.t. conditionl
Mr. Johnson, as I rocnn what you said}in your t.uunony this norn-}
ing, the testimeny of Mr.[Ssunders and Ur. MacLeod, thers had been -
trouble exparlenced in previous flights tith this oxporinen}.nl enpennage?

{
A. There was some question as to whether or not in one of the dives, tho
E one under question, that he actually made any uss at all-of |this tab ¢
to pull out., I believe that in one condition he got just on the verge H.
of using the tabs, tut due to the tuffeting’, one instant he: ‘used 1t and -
the next he didn't. From our photographic record theiindication is that & .-
he did not use the tab to'any appreciable extent.— That-was3the basis - -—-—-—-

3

for Mr. Beman's statoment‘that he was not into the aux.ll:lnr,r tab range. :
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k3 I believe, mysolf, that he was intermittently in and out of i1t andjour . B
- .answer to that was to increase the. spring tension_so_that_he_was de-% B
"[ finitely in or out. We had, however, no.chance to change the spring: . = ">
x4 tension. It was exactly the same on his previous flight. In order to ! > ==
gsottle that point, we wanted hinm to repeat. th!.s teatog ' { N
: Q. That definitely asubmhea then that you bave had buffeting with this © & e
3 tail group? mhas buffating ever encountered.i with_the stapdard tail grcup? _.,___._
. ’ ' i ) : v 3 . LT t.:—;.a‘ .
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Q.
A.

o bbrppudn b, -

Yes, buffeting is independent of the tail group. We believe.it. devel- -
ops on the wing. We don't know that the tail is being buffeted! We '
know that the alrplane is being shaken, but when the airplane id de- col
scending at 45,000 ft. a minute, and when theiaffair lasts fromfthres -
to four seconds, it is very difficult to get an accurats impression”of” =
what 1s going on., We've run very elaborate programs to.tie down what

is going on in thia condition. We know that there are other airplanes
that have dived as fast as our airplane, ut we do not know if they have -
dived as fast at high altitudes. Our problem’is more difficultjthan- - -3 -
with the other single engine pursults in tha