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Berliner-Joyce XP-13 Viper 
Last relised June 7, 1998 

The XP-13 Viper W:lll the last fighter built by the Thomas-Morse Aircraft Corporation oflthaca, New 
York. The Thomas-l\Iorse Aircraft Corporation had started life in early 1917 when the Thomas Brothers 
Aeroplane Company merged with the Morse Chain Works. The Thornas-1\forse outfit built the 
well-knomt S-4 fighter-trainer of World War 1, which never actmlly sm.-ed in combat, but became a "'efY 
popular participant at postwar air shows. They also designed and dC\doped the l\m-3, the first American 
fighter of indigenous design to enter sen-ice. However, under the bizarre military procurentent policy of 
the early 1920s, Boeing actmlly obtained the bulk of the production contracts for the l\m-3. During the 
1920s, Thomas-l\Iorse specialized in the construction of all-metal designs, obsm.'ltion 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 ).'P-13 (named "Vrper" by the company) W:lll created for the new 600 hp Curtiss H-164Q-1 Chiefbin 
twelve-cylinder 2-row air cooled engine. Thomas-Morse's experience '1\ith the manufacture of all-metal 
aircraft stood them in good stead in the design of the Viper. The fuselage had an all-metal structure 
co"=d by a corrugated aluminum-sheet skin. The wing was of wooden construction with fabric CO"\'ering, 
but the ailerons were made of corrugated metal sheet Tail surfaces were of metal and fabric, but the 
control surfaces were co,=d with COIT!lglted sheet metal. 

The Viper was dem'ered to the USAAC for c:v:tluation in early 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 W:lll 
29-453. Performance W:lll satisfactory, but the Chieflain suffered '1\ith insurmountable cooling problems. 
Similar problems had been encountered l'lith Curtiss-built fighters powered by this engine. The XP-13 had . 
an empty weight of22621bs and a gross weight of32561b. Thema.Wnum speed W:lll 172.5 mph at sea 
level, 169.9 mph at 5000 feet The XP-13 could climb to 5000 feet in 3 minutes, and the sm. ice ceiling 
was 20,800 feet The XP-13 W:lll not fitted v.ith any armament 

Because of the insoluble 0"\oerheating problents, the Chiefbin engine W:lll abandoned. The XP-13 
prototype then had a new engine installed in September 1930, a 525 hp Pratt and Whitney SR-13-to-c 
enclosed in a NACA cowling, along with a rC\ised fm and rudder. The designation W:lll changed to 
XP-13A. The change to a nC\v engine resulted in C\'en better performance. The XP-13A had an empty 
weight of22241bs and a gross weight of3194lb. Ma.Wnum speed was 188.5 mph at 5000 feet. The 
XP-13A could climb to 5000 feet in 3.5 minutes, and sm. ice ceiling W3!24,150 feet A USAAC 
performance report of 1930 descn"bed the )..'P-13A as ha\ ing a "comfortable feel" in all aerobatics and that 
it "makes a wonderfully smooth slow roll". HowC\oer, by then the opportunity W:llllost. and the Army 
never ordered the aircraft into production. The Viper caught fire during its last test flight and was 
destroyed in the resulting cra.~h. 

A second Viper was to hn-e been built by Curtiss under the designation XP-14. HowC\oer, the faJlure of 
the Chieftain engine was to cause this project to be cancelled before any aircraft could be built 

The failure of the )..'P-13 to \\in 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 ,,;ng. The crew of two (pilot and gunner) was housed back to back in 
enclosed cockpits. The aircraft was armed with two S}nchronized machine guns (one 
0.30-in and one 0.50-in) mounted in the upper fuselage nose, plus one flexible 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 Wright 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 of32-320. The YP-24 underwent testing as a potential replacement for the 
Berliner-loyce 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. Mmcimum speed was 235 mph. 
Initial climb was 1820 feet/minute. Sen·ice ceiling was 25,000 feet and range was 556 
miles. Weights were 3010 lbs. empty, 4360 lbs.loaded. 

As a result of the tests, the War Department ordered five Y1 P-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 
fonvard-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 ofthe Y1P-24s and YIA-9s. The project was tentatively shelved. It did not 
re\ive 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 
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The deletion of the lower \\ing increased the top speed of the :A'"P-15 over that of the P-12B, but the rate 
of climb, the maneuverability, and the landing speed all suffered from the decrease in \\ing area.. 
Consequently, the design was not accepted for production by the military, and the Army never actually 
purchased the XP-15 prototype: Therefore; it was never assigned a USAAC serial number. · 

The XF5B-1 was an almost identical duplicate of the l\fodel 202 that had been ordered for the US Na\-y. 
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-13-tOC offering 480 hp at sea level. The 
eompany designation for this aircraft was Model 205. The Model 205 was delivered to the Nm.y in 
February 1930. Like the Model202, it was originally tested by the Navy under a bailment eontract and 
bore the civil registration X·211V. By the time that test flights were terminated at the beginning of 1932, it 
had been decided that the monoplane still did not hm.-e the reliability needed for a successful carrier-based 
airplane. Although the Na")' did not accept the aircraft as a production type, they nevertheless purchased 
the airplane and the designation XFSD-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 de\--elopment work, 
in the vain hope that it might C\--entually be granted an Army contract Howe\--er, all such hopes were 
dashed on February 7, 1931, when the XP-15 crashed near Seattle after a propeller blade failed during a 
\--ertical climb follo\\ing a high speed run. The resulting \ibration shook the engine out of the airframe. 
The program was abandoned shortly thereafter. Although the aerod)namic 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/F-tB 
series then in production. 

Sources: 

L 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 Aircraft Since 1909, Gordon Swanborough and Peter Bowers, Smithsonian 
InStitution Press, 1989. 

4. The American Fighter, Enzo Angellucci and Peter Dowers, Orion Books, 1987. 
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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-l, Martin Model 118, failed to attract a Navy production order. Martin looked for export sales 
for an updated version of the T 4M-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-l. 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 carrier Lexington, 
then flying T4M's. After receiving the new dive bombers, the squadron was retitled Bombing One. In 
1935, VB-1 transferred to the newUSS Ranger, from which BM-l's and 2's operated until replaced by 
Douglas SBD's in 1937. A few lingered ashore in reserve units until 1940. 

Complete ~lode! 
Specifications 

Please remember to credit !he Glem L Martin Museum Avla!lon Museum when (JIOiing or Utilizi'1g any of !he 1-l!onnation contained herin. 
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Crashed into a mountain shortly after takeoff during a snowstorm while en routs. 
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Consolidated A-11 - Chapter 1 

Attack Version ofP-30 
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1 Consolidated A-ll 

V' Consolidated A-ll -Sources 
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\\1ten the Detroit Aircraft Corporation, went into receivership in 1931, it was unable to fu1fil1 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 Co'l'oration 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. Tite Army ordered a single 
prototype of Wood's basic design from Consolidated under the designation Y1P-25. The serial number 
was 32-321. 

At fli'St glance, Consolidated's Y1P-25looked much the same as did the Detroit YP-24. It was a two-seat, 
low wing monoplane with fuDy-retractable main landing gear. However, there were significant differences. 
The Y1P-25 had an aD-metal wing in place of the wood-frame, plywood-covered wing ofihe 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-cytinder liquid-cooled 
engine with turbosupercharger mounted on the port side (the YP-24 had no supercharger). The armament 
was two fi.'ted, forward-firing machine guns mounted in the upper fuselage, plus one flexible machine gun 
operated by the gunner in the rear cock1Jil 

A second protot)lJC of the basic Consolidated design was ordered as a ground attack aircraft. Designated 
YlA-11, the aircraft differed from the Y1P-25 prinlarily in ha\ing 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 YIP-25 and its Y1A-11 attack countC'l'art went quite welL However, the Y1P-25 
crashed on Januazy 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 i~sued under the 
designation P-30 (Ser Nos 33-2041207). The P-30 differed from the Y1P-25 by ha\mg a 675 hp Curtiss 
V-1570-57 with min-blade constant-speed prop, simplified undercarriage, and re\ised cock1Jit canopy. 
Four similar A-ll (33-308/311) attack\'CI"Sions were also ordered mth unsupercharged V-1570-59 
engines. · 

The A-ll had a performance far in advance over its contemporaries when deliveries began in Au.,<>uSt 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 \ulnerability to enemy ftre. Its 
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\\'hen Lockheed's holding company, the Detroit Aircraft C01:poration, went into receivership in 1931, they 
were unable to fulfill their contract to manufacture YP-24 fighters for the USAAC. In addition, Detroit 
Aircraft's chief engineer Robert I. 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 aver to Consolidated. Despite the 
failure of the Detroit company, the USAAC was still interested in the YP-24 design. The Anny ordered a 
single prototype of\Vood'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 \\ith 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-co\"Cred \\ing of the 'I"P-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 \\ith turbosupercharger mounted on the port side 
(the YP-24 had no supercharger). The armament was two fi'l:ed, forward-firing machine guns mounted in 
the upper fuselage, plus one flexible machine gun operated by the gunner in the rear cod:pit 

A second proto!}pe of the basic Consolidated design was built as a ground attack aircraft.. Designated 
Y1A-11, the aircraft differed from the YlP-25 primarily in haling a Conqueror engine \\ithout 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 YlA-ll was 32-322. 

l11e YlP-25 was delivered to the Anny on December 9, 1932. FtrSt tests were very encouraging. Thanks 
to the turbosupercharger, the YlP-25 could achieve 247 mph at 15,000 feet in spite of700 lbs more 
weight as compared to the 'I"P-24. The ma'l:inlum speed was 205 mph at sealevel The YlP-25 could 
climb to l 0,000 feet in 6.7 minutes. Weights were 3887 lbs empty, S 110 lbs gross. 

The flight tests \\ith the Y1P-25 and its YlA-11 attack counterpart went quite weD. However, the Y1P-25 
crashed on Janll3l)' 13, 1933, and was so badly damaged that it was a \"\riteoff. The Y1 A-ll 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 33-2041207). The P-30 differed from the Y1P-25 by haling a 675 hp Curtiss V-1570-57 \\ith 
Min-blade constant-speed prop, simplified undereaniage, and rC\ised cockpit canopy. Four similar A-Ils 
(33-3081311) were also ordered \\ith unsupereharged V-1570-59 engines. 

Plans for the construction of two Y1P-25s \\ith Pratt and Whitney r3dial engines which were allocated the 
designations YP-27 and YP-28 did not materialize. 

Sources: 
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These fmdings were based on the locked condition of the controls after the crash; the 
testimony of Lieut. Donald Putt, co-pilot; ofl\lr. Leslie R Tower, Boeing Aircraft Company 
test pilot, as to the belm.ior of the airplane in the air, and the testimony of eyewitnesseS as to 
the beha\ior of the airplane on take off and flight. 

From the e\idence submitted the Board reached the conclusion that the e)e\':ltor was locked in 
the fmt hole of the quadrant on the "up ele\':ltor" side when the airplane took off, for had the 
ele\':ltor been in either of the "down ele\':ltor" holes on the quadrant or the ex1reme "up 
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elevator" hole, it would have been impossible for the airpl.me to be taken off in the former 
case, and in the latter case the pilot could not have gotten into the seat v.ithout first releasing 
the controls. With the elevator in this position they are inclined at an angle of 12.5 degrees. 

During the take-off nm the airpl.me could not assume an angle of attack greater than the 
Lmding angle of the airpl.me (7.5 degrees) plus the angle of incidence of the monopl.me v.ing 
to the fuselage (3 degrees) or a total angle of 10.5 degrees. This would not be particularly 
noticeable to the pilot during the groWld run. 

However, as soon as the airpl.me left the groWld, which several v.itnesses testified was in a tail 
low attitude, the elevators, v.ith increasing power, "llacying as the square of the air speed 
(approximately 7-J miles per hour at take-ofl), 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 v.ith locked elevators, and the pilot pushing forward on the 
control column, the trim tabs were up, and themselves acted as small ele"~<'ators on the fixed 
elevator proper. 

• 
Due to the size of the airpl.me 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 pre"~<-ent a crash. 

The locked condition of the controls was due either 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 withdmm 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, due to the 
malfunctioning of the 5)--stern, did not fully disengage the locking pin. There is no C"~<idence to 
show that the S)"Stem had ever malfunctioned, but due to the inherent design it must be 
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Duration thie tlight.. · 1.~1 

M1ee1on S)'lllbol ........... z~~T ... . 

Total Eng. Hrs.!!.!£!. :!8t415 38tU .. 

Nn(:!) Eng, Hre. Since OVerhaul.. .. .. ... 

filion-other atrcratt .. A 
Uno~. Damage ..... 

ision-other obJects .... E ·······1!!!~~~=-~=~:;!L::.::.:.:.::. 
tol. eng. failure .... C ·lt····· 
w/o· eng. tailure .. : ..... r ....... . 

ed Landing.. . . . . .... .. l ........ __ _:.:::i!.~t,!;;-.a.:-2J~tLi~~' 

ng .................................... F '!lf;(!;;;&~!'~:! 
rake-ott ....................... c ........ jt ~=;~~=~i'ia:Y2~ 
Taxying... .. ....... . ....... . 
Fire in the. air.. ... . .. ..... I ........ personnel 
Structural--In air .......... N .............................................. .. 

lise................ .·. . ....... X ....... ~!lrelOSill!eB ................. ro' 
Indeterminate.... .. ............... \ . 9t05 10t40 

Hra. Since Oil c~.-- .-. =:.:.=f ............................ ·· ·········· ........... '. ............. ......... ·········· 

• Account: P1lot•e statement: Pilot fatal. . 
A.c.c. •tate 1te At approximately 9al0 AU, Oot. 30th, at W~~t Fleid~ Dayton, Ohio, 

the Boeinc Airoratt Co, 4 en~ine Bombardment trpe airplane, Model 10. 299, While bein& flown 
on a duly authoriaed test tli~t, took ott at Wri~t Fleld, into the wiDdJ immediately upon 
lea~ the £round the airplane assumed an abno~lly ateep olimbinc attitude~ oontinued in 
~~ilttaP!a•a~tl!e!tof~A1ad~PPBS~x~~!MeS9Qntt, &~t~!1ftt f!1ld0l&dt~~iif!f. in a 
buret Into tl&llleh · 7 

(For additional statement• and reoo~endatlone, ••e General Filea) 
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DEPARTMENT OP' COMMERCE 

BUREAU OF" AIR COMMERCE ., 
WASHINGTON ·­-· 

.Br1£11dhr General o. WeetOTer, J.. c., 
J.oUq C:Uet ot the J.1r COilllt 

'lar Dtparbaent, 
1fuhlqton, D. c • 

• 

1ft are ln noelpt ot 7our ltUer ot lfoT•\er 18, lVZS relaUn 
to obtalalq the lou cit• or a OCip)' ot the report oOTtrlq the 
aool4ent to the Boelq Bollller. at Dqton, OMo. · 

1fe. appreotat• 70ur w1111qne•• to cooperate with thh Bureau, 
en4 ln orcler to t:~:pldUe •U•n end to &llllrt·JO!l· that the uthr 
will 'be tept ln ltrlot ·oontldenoe, I oen d1ta1l our ~ht or .Ur 
Llnt InepeoUoa StrYlet, Re •• Sohro.c!er, to go to ;roar ortloe and 
ll&tt a etud7 ot the oauee with a. "''ll• to tath& noh prtta11Uoa&r7 
•anna •• •7 'be neo111U7 la OIU' alr line nplaUODt w Jlialals• 
the po11l'blllt7 ot aaother aoo14tu' troa a t1a11ar 111111• 

0 • - ...... • 

Sohroe41l', · u 7011 •7 recall, 11 a •Jor la the .Ur Corp• :R~tene, 
and ne tol'llerl7 la chUat- ot the ~It nl£h' SeoUon at Da7'on, Ollloe 

P. s. It thl• erranaement le aatlatactorr we would llko to een4 a 
repreaentatlYe ot our Eaglneerlng Seotlon •lth Kr. Schroeder. 

1. c. c. 
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• C&p\iwa Dl>elo1 :1. "J&\kh••• .Ur CCI'f'lo 
:Pol or 1'lan' l!r&Jloh, ;::1 "'' nol4o 

'1'!11 Bou4 she p:ooceodod \0 rortow &11 orteneo, h1U1:10117 u4 rcoo:-!1 
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a. ~' oA tll1• tU&II' C:• alzpl.ul .. _., '117 ,. ~u~ 
----. 

lllJcrr no:rer p, 111U, 1lz Co:1111 

11' tin'. %loU14 r.. ;ftU, 1lz Oo:1111 . 
• 

Slro J.IIUI Jl. ':OHI'1 Qlot J'llo' !If 
the :aoeuc.unran ~· 

.lll'o 7ollll II. ClltUA&o .Timi= ~Oil 
· li:D&l»er U ~7 or till lll'orh1 

:D1 '1'1doa. .. 

:S. -~,·"1lle-arolll-u4 ao~ tlz• 1'111llt'o4-U U• total 
4oatnoUcm or tlw !!il'plllwo • 

4, ~' llaJor l'lo;rer p, Hill, .ur 0o:1111. o-U4T4 1 mtlou4 at 

.. . 

':!:1dlt nel!, I~Qtoll, Oll1o1 wa1 CIA u autllartso4 Ult f11dlt •' :rrt.,., -=.: ___ _::-,.t,::::~ 
nll4, on4 that at ·~to!z talC J..lolo ca octo'bor :1:10 1'"• era.a. 
aA4 waa tto"~7 1l1Jve4 m:.4 'bal'lla4 u a roatlt ot till ora&. ':M UJartu 
wro u toUona Ill Caro'brollloon.~u, ClllUple, """"• &"Q01'011 .. 4, 
(I) Sllool<, IN1'&1oal 0 aoTOI'Io (:II J'rt.otllfi", -po!IA4, ocm:U11U40 'bo&l.aal.llil 
at tu "'ll1'1 ocUUl liiOtoll, rtillto enlll41oc octrol!z aloac t'bl roor, 
•111al au CA4 tloor ot aru,, rtlitl'• tll1'0UI:II t'bl OJ>U& to_, ort'brtroza 
plat• on4 ~~~• or akllll, U"'l'liJic til.- ap,.. (4) ZnldoA or 171 &A4 
aU or ar'bUal oootcto, rt&h'• (D) :!luml 0 11' •4 IA4 4•11'1•1 ccarolbe41 
U'I01'1'111C till oll\11'1 'boe,. (e) taoorata4 eout, :S • loA&o trcn.ne, .~ · 
ISprozi.m to!z I 0: &'boft 111811'\lOA or toll&> &olltllol OA 01 oaloU 0 Sll'tt.UZ 
aonrtoc tc4o eoli1Uu, rtdlto (T) -,...,.a., laotratot, aOilJo ClllUJl11 
IITIJ'tl• 

e. ~' l.lt.Jar no,.r p, II1U 4114 at 1.:1•1 Taller E<oeJ1h11 Da¥toA1 
Cillo, at lllil! P.lh on Ootoblr :0 1 tv=• ~ ~41&\1 -ae or -- -.oU&t 
Ill Core~i&l.locoradou, iiiltfpli, .. , .... , ccorollu4. (ZJ stcct, 1N1'&1oal1 ••TOre. 

e, ':Ut at \!•. tl:ll or till oralll lllJoc l'lo:rer Po HlU """ ""' 11114or 
tllo llltlU.,CI or. olco!lo! 0-Z' li&Z'OOtlO trup, 

To ":Kt t'bl 4ctll or UaJar l'lOl"r p. Hill ooCNZ'Z'I4 ln u ... or Cut;{ 
1114 Dot U & zoeault or lito 01ll clOOOIIOIO\o 
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IIJdwllnoe \o r1a1 ~1qi!)IQ1\111 ~ll_._l;tl101 UTtT111c \ben&\.,., 
llhOO .L.X. 011 001o'ber :l01 11::1111 ·-.n propn __ , .. aa.llllll\ereL . 

. . ~ 

10o ~\ at tbl lila tit \'be orula J1n\ :u ... -\ Jlou14 Z.. J'l&\t 
wu 111\ Ull4u \U 111:1ucoe tit o1oo!ao1 ar IIU'OOUo ~. 

u, ':!at \U 111jvtee 101ftere4 'b7 !U'Ir\ :Un\...,.\ J)QM14 to J'l&\t 
.. ..., 1111Nl'Z't14 111 1111• tit 4"'7 0114 were 110\ \Ill n•lt ot lila ~ .uooan, 
c4 &N 110t.U.hl.7 to rellll\ 111 p<m~~:~~lll\ 1 putial ar .-pl.e\e elea'bll.~\7• 

... 

. . 

u. fta\ te•ll• 11. ~~ '"' »1l.o\ •p1ere4 'b7 till ~- .uz.n.an :.•. 
Cc:apur1 wu =• teo\ tl.!.4111\ at 'IM.EJI\ rt~_a_a\_\'11(~11\ ot"-lllJIIr_~ 
p, 1!1U, Clllet, ft7lllc l!raall. . .l\ &Plll'oz1at117 t110 .L.L oa 001ohr :10;, l.t:l'.-, 
\Ill al~lau1 pilate& 'b7 liaJII' ~ :Po 1!1U1 II'Uill4 0114 bame4 \lllft'b7:. · • 
eaaaf.ll& \lie toUowlllc 1lljv111" to be 111:111\14 - tealle II. Tl>wll'l (11 
l.l&lUpl.e ....,.. ot 2114 4•P"" ~. ""~' taee, blla481 uu •4 l•c•• (II. 
Coll~114 aJI4 1aoerate4 -·• 11111U]111 1 otftn1 OTII' \lie wr\0% ot \Ill atu111 
tna4111& to \'Ill 'bolllo 1~1 l:a111U1'11 ~111 Ulleal'1 tnunne, l111'0qll _. 
];IOJ'le\11 boae, 

1:1. 'l'h&t teallo 11; 'l:Vnl' n• tZ'IIII];IOI'\o4 '117 lll:lliiiluoe \o t.:1a1 ~117 
Boep1to11 %lo1\,.., Olllo1 o.r:1'1'1%11: \!lore at a'bolll 10100 .loL tit OotOMI' :10 1 1t3D1 
where J'2'0ll'll' ti'NIIIollt 1IU ad::111lahn4. 

Uo ':l>o.\ teoU.o llo·':owol' '""' 110\"1111411' tbl·lllt11l•oe-cr-al•IIObi01·-q•-----
llll.rOO u 0 ervp. 

!.Do '!'llat \U 111jvtll a..rtere! b7 teolle llo ':onr "" 111ci:Z'l'l4 u 
a 1'0::":11\ ot t.11 o.~loJ:.I OZ'Iloll o.o o.'bon bambl4 1114 aN ""'' Ua roOillt ot 
1117 QlOOOIIi!aC\ 011 1111 pllr\o I\ lo W>4ott:m11104 U \0 'ltll\1111' 01' llo\ 1117 . 
41~~<~'11111 \7 '1'111 ret:4 \, 

18, '!'!Ia\ J'olm l!o C"AUliCo &OTtJ'II:"IIIt olTUlt.ll ....,lOJM 1 &J:1o,e4 at 
":l'rlt;llt neU, ~~aztoa, Ohlo, Ill \lie oapoolt: ot J'lmlor .loro~~A:~Uoal !llcllllll', 
ao 011 1111 lllltllmzo4 \ttt tl.ldl\ at -;:rtdlt nell, ~111 Olllo, Oo1oUr :10 1 1t3D1 
r.~~d "' epproxlca\117 ,110 .L.I.:o, \lie o.ll']lloM, fl1o\o4 b7l21J<r no,er Po !1U1 
.:.11' c:o~a, ora.olld 111'4 'lnlno! thoNb7 O<.WilAc the to11ow111c 111Jvlu \o be 
111tl.loto4 UpGII J'ollll Jl, CUUlliCI Ill l!ul'u1 lot 1114 2114 4oc;:ree1 toot, &11 
e\ll't&o••• 

17, fila\ J'Cllm 1!, CUttlAc ..._, trw~aporto! '117 :.:11:4ucoe to 1:1=1 ~l•r 
· .. • -!loe]lltCll, %lo1\oJ:., Chlo, u:hl%11; \!lore r.t "'bo~t 10:00 .lo!:., Ootobor :10 1 1t3~, 

'lf.lare ]ll'cper trnuoea\ r.aa "1!:11111tttre4. 

1e. fila\ J'olm D. CUUl.ziC wu aot Wl4or the I.Atlucoo ot o1coho1 czo 
~rcotla ~·· · · 
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11, ~t IIUt: Eo J:oeslno wu U'Uipone4 )7- •••• to 111a1 T11117. 
I!DipUil, :Dalto:, ouo, amrtmc u- at'"""' lOtOO·.Aol:o; ooto'ller :u,·u:s:~, 
""'" ~I' ti'Ottii!Or.t wu a&dJI!It-'• · • 

U. ~' ~ Eo ~er wu aot 11114no \llo 1atl~&&OI ot lloollol t11r ;. 
IOUOOUt_llrllp,__ __ --- __ --.• , 

z:s. ~' u.. aj111'1oe lllthl'l4 b7 t.ll* .:a. J:oesler Yll'l 1Jieanl4 a 
U• ot 4ut7 ad wro DO\ \118 l'tllllt ot b.1l oa a!ltoll&aat tZl4 &1'0 aot Utl17 . 
to nnlt a PftBA111t, ponl&L • .-pll\0 Uea'b111\7•· 

U, ':bat tllo eli'Oit _., ot tllo Oft* wu tllo 1otb4 OOilelUOD ot 

.· 

\118 n4411' CA4 ol..,ator nft'a" ocmzooll (prtl:uilJ' tllo 11\\11') '11111ell. m41 {t · o 
SQool1blo tol' tiLl pll.ot to IODt:r&1 tlio ld.ZJ:Iaalo %111.1 ti.IIU- J• ¥Jo4 Dlt. 11!1-llli 
uo roucm,..a . . · 

·:. 1•1 • .. 
(II) , ':11.1 \OI\1Jiolq ot 7Uit tloils- 11aDoJ.4 llo Mt, .La 

Ool'po 0 Oo-pllot, lll4 ot J:l'o t11U1 llo :OOWU, 1111 !IH111& 
.&.aol'ltt CllarpaJq'l O:.ot l'llet, u to tiLl 11-1'111' ot 
tho •I.I'Pll• a till &1:r. • 

- (t) ~ tioUIIIOilJ' ot OJ'I 'lll\»1011 u to \111 b-1'101' ot 
tho alrplaM Oil the tete-ott 1114 lA tll&ll\• . . ' - . •,; 

J'1'aa tiLe ••Ucoe lll'tllllt\14 the l!oar4 lltll1T81 tlat tllo 1lnattllr 
'ILl 1oeto4 lll tho tlrot 11.011 ot 1111 qua~ ooa tho "Q o1nator• 114e, WliiA' 
tiLl alZJWO toot Otfo !!&4 \11.1 elnatol' bolll a 111\llol' of \118 •4oft tlnatof"• 
bolle oo t111 ~t or no ox\r- "Q olofttor• II.Ole, lt ..,1114 ll.ln bHa . · · 
llllpoullllo tor tho drplallo to be tun ott lA \111.tomor··.aao,-u4-la-tb0- ·-
11Uor eaoe tho pllo\ oo1114 llO\ ll.on &OUOil lato 1111 ll&t n\ho3 tlnt 
nloulll& tilt oolltroll. ::l.th tho olnaton lA thll poi1Uo: tho;- aro llltllllo4 
at u r.nclo ot lZ..l/2 4o~oo to tho ota'bl.ll&ll'o ':llll o!loetl tho pooUlOil lll 
wlllell. t:r. I£0 to1Utlo4 !lo 1oetl4 the olOfttol'l h lWl up the or.£lll8o, · .. . 

~lit: tho tclto-ott I'Uil tho olrpl&r.e eou14 DO\ .,_. 111 cr.tlo ot 
' attoel: greuter t11.on tllo l1114lte; llte;lo ot tho e.l:'l>l&r.o (7•1/2 4otl'lool J:lu• t111 

cnelo ot l:eldllllee ot tllo aonoplallo 1l1l>c to the tu1ol~e (:S 4ocroul or a totol 
CJII;lo ot 10..1/1 40C1'1U• 

'1';>11 ..,'l14 r.ot 'bo pr.rU ~l;r llotle ... ~o to tl:o pllot "'l'ltc: tho 
11"0""4 """• I!Or..,•r, as ooon r.1 t!le el~l.or.o ton tl:a GI'OW>4, ft1ell eeTON 
w1tt1ouoa too\ltlo4 """ lr. a t:.U low r.tUtu4o, tho lloft'<IH, ~\II. lllortoalllc 
po ... r, "Kl71CC u tho o:;mre ot tho air "1'••4 (&l'l""'ZI:LtolJ' 74 c1111 :;>er hour 
: t tcl:o-ott), too.do! oOlll\r.ll\17 to lllo...,..oo till Ulfll• ot A\ toot, ur.Ul tho 
atoll ,.,. rollcht4o Tho oorro to'b OA t~o olnt.\01' Lloo tcdo4 to c.u;r: ... to ~!Ill 
ortZ'f"-'' taU heo.,. tollUUOil, olr.eo •ltll. 1ocko4 oto.,.toro, :.A4 tho ~Uot puoh~ 

i ro~rd w the control oolUZtD, the ••no t;.b• toezoo up, t.n•l ea:.eol.TCI c.ct~u: "' 
\ , a::aU o1oT"_t.or• OA tho tlxeC. clot:. tor pooser. · · ., 
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(ll) -r... :-~4o:r :creta ue hlc'h .,.a lt h c':lltct>U7 to -­..... _ 

(b) 

· ::d:lt&lll 411'ectl011al oo:trol d....U.S t!a \t.ko-ort 
:rwa 'b7 IOOAl]llllr.tloa. r:t tl:.e tl:roUlu. 

~· olo'R.\OZ' meoo Ul hli#> c..! 1\ 11 OU1\0::&l7 to • 
.. , tho olo'ftto:r t..-ia ta'b ., nell a liCililoa tla' 
tho all'lllllll• nuo 1Uolt ott t111 pu4 ·~ nrbli 
"'"' to a\tatl:ledo • · 

lol -':'ltll t!a oo:t:rola 1Mll:o4 tll~i 1a an:roz1:1atolr tour 
• . bell•• r:t :oro· u4 an tr~~-n.t ot t11o o ... t:rel ~"1 

ci>4" 1ouo:r tes:ree or t:ranl. ot t!Ja· raUo:r llodal•. 
~lo co-a• eotllatu tbl uno oo:t:ro1 tt.'bo m4 ta 
o~ood b7 1p:r1llc1 ~~ c 1:r1 WOJ'!IOZ'I\14 111\o tbl . 
e01lt:ro1 ~tao .':1111 ..,....,..., 11 _.. t!u _,111.4 bl 
:roo;.1111'<14 to ~~r t111 oll'!llUI II:Cdo:r aorcal. 

(ll) 

(b) 

(ol 

co~ttl=•• ~ • · . . ·· -~ .. 

'1'l1e :;oool'bllltr tllat ao ot:Vn mo ti~o to Ulllool< tbl 
ooatrolo Fi=' to tal:e~t &114 ao a "~t.t!a-oo~la 
'"" tall7 1oatel. :Dwt - tlla ole& tli r:t u.. fUot \1111 
:polll'bUU~- be 4et11llU~ totmo11le4J "'7 
':hi :r;oeal'UUti \!at \111 ~ cc.1T paz-Uall: te)ftul4 
\Ill 1oci::1Jl& tc41• IA4 u a. ruuU tllo 1oc1:1:1c l'1ll 11:.1 
oalrPll't~ w1t~~m:. t~ lta llo1o lA. tl:o taoe.ct 
tllo 1ocl:l.rc .. <,.~~~~J liZ' 

':118 :;ootUllttr tba.t th> locl<J.:.c llr.D::lu ....., t'lll17 
~•r:-••••4 fl'l01' to tu»~t <.Ad C... toli&lt\UloUCIIllJI& · 
ct ~·•t;nc:;> all Act· tullr 4!1~ .t!a 1ocli:!Jic.lllll• __ 
~ere r-1 no ert!~c• \o ·~ tbt tbt -;"Sta h"-' ITOZ' 
tnlrur.ctlo:~o4 wt a:.e :a t:.> inherc:1t ~••1GA u =at 
to oo~1~e:re4 aa ~ ,oot1b1llt7• 

• 

., 

270 ~t ~· c""oll """ ::<'\ ~. \o ....- t010lt;r et:-•ct\a'tl. c:r ooro!;-=.1o 
~eo1.,-. 0: \hlo atnlm.o "~ \o ur ""'~ol.n.blo 01' d.,.roo tlii"ii cr l>o.ndll=G 
,Wll.1t1oc ct t:~.a P1r;;l.a..;.e. 

:c. '!bAt t~ crr.coh nc Doot e.ue tD .et~ct.m;.l n.i1=--• 

:...,. ~t ecrtJ 11 :.o ertdcz.oo ~ :r..l.c!.r.o"' or r.tteo;:t :.t: r.c.llo~o~ 

:c. J' ~t .::.')" 1o ~o.o ~.,1:.~=• c: t~1.\A"'' or t¥J.."Uca:lo.Ur.c or ;;,a; c: 
. t:;l.o n14la.t OOL\Z001• or OOA~:"O:. Nr!':.CIIe 

:l.~ '!'llA\ \l>.:r• 11 110 ort,a>Oo ot ..,.. c.al.tw>aU~ o:r t';lllu.."'O ct 0117 
or t!xl to·.~Z" ~· or ~s:•llorle 

~. ~t t~ ;.uto:J~Ltla :;11ct r..E: ;.;-:: b o:er'"Um. ~~r! oo-..!.e r.ct !.A r;.;q 
'L7 ~ T? l>o::a reapcuU1o :o:- \l>D oro.Ollo 

:53. '%b. t \~., l!latr1b.l Uo~ 0: t~o 1D:..tl 1A ~o 1..1 ::"ll...Wt n.c t!.:t ~~ :A 
\bd •.;.,., 011 rrortO;II t114;l>\1 ,;lid \ll;;.t \:J C lO&.l ""& <ol1 ,:o;<-r1;r co:-..ro'• 
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40. '%!1&\ ~~ l.allll'loa oathftt 117 "-""' Uoutau' llollort L C10ft.UD11 
"" l.:leurrol 1.a 11.ao or =~ a4 _.. Dot ~· :reaU or 2111 -111aooll4ll0\ aa4 
ll1'l act l1to17 to ...... u 1.a pe_~~t, put1&1 or ooooploto <lhUUttr. • 

u. 'l'llat nrn ttolda&JI\ JAcaar4 r: l!l.ftllll, .f.1l.' o.n,o, 0•1747'9 1 
ouuo..-4 at ':l'ztEjlt nolA, D17t=1 0111o, 1.a ~· ooUH or l'lafto or lila oaOQUta 
or ~ 411111114 ll1rpl.uo ntrce4 tlll.tollowl.ac.l.aJuriiiLkU, 11\ ea4_2114 ___ _ 
4ocroo. ;po.ll::lu oartaooo. au t~.aco:ro, bot.la 1111141. 

• ,z. • 'l'llat nrat ttlllltc&At teo.....« r. au-a wao t:roaoparhl 1>7 
o.:~Jo••one• to 1!1c1 Tollr,r BaepU&l, %111Jtlll1 Oll1o, &:rrtYf.zlc tbe:ro at about 
.r..t:., cctollo:r lll, 193:11 wllo:ro p:ropor troamod ... a a~1no:ro4. • 

10100 

':s. 'l'llat """' Llr.&t ...... t teo~>&rl r. ll&...u waa .. , Wl4er no l.atl ....... 
or &1co11o1 or I>U'COUo 4Nca• 

. ""· ~· tbo 11llU>iOO ..rto:ro4 1>7 ""'"' u ... ,_, toourd r. :ramo.a 
r.ero lllourrol lll llllo or ~ty ""' ..... ''"' the :relll&lt or Ilia on uaoollduot .... 
ll1'l aot Utelr to ro111U 1r. p....,...at, pa:rt1ol ar ota;~loh a •bW IT• 

c. :... lkC'4 r~~ ca.t u. lock"-=- ta~ee u 1u~te4 !a eJ• 
c.~ lo tlmlty 1: tile tlllloWS... ~<rtar 

Ill 

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

:"»o ooZ>!IU= or no oo~~tzvla, tlllt it, r-ou.er lockoe o:r 
~o!, 1• Dot ~roc-tlr a~t to -Jso pUot. 

(I) 

(b) 

·' 

J;o n:ralllfi 4n1co 1• l.aoorparuto4 "" tho lut:rii>O .. t 
boc.r4 11!11oll .... 1114 ~ ...... , <ll ou-,-s h klot-otr 
<1 t.1a tllo oolltrolo locko4, 

:'he loc..Uoll or \Ill lockl~ IK:AClo 1o ouch UIQ\ 1\ 
to o~\ ot tho ~11ot1o DDrmol ~· •r TlllOilo 
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f ~"""'if~c-J i,i:, C-· · '··':"' C' ..... ·! -;:;~ '' ~- ~-1-+''N>,.•: .J>.~_'.'l'! .. : ·,~~-·. ~·:~~~~:.r::t :i'~~f~f~·;~':f'_ . 
... -..- • ... ,-.. \·.~· ' • r. • • . • ~-: .•.. .. ·."') ... ::;·. ·-.~ · .. ::.... ~ ... -.. r. . 

, • • · •.· • ·~ Iii)·· !12111 bbrc\ ot tlla !1IP'\ ecatzoo1 
.·• ·:···,-· • ,<-· • .,.,.,, o~ra to \lie •:sr~a .. ** ono•• ... -· : . -' ~- : ' '· ' : tiOt_, or tlll llnal \11>1. 111 lucia \!Ia\ tlla 

·, l'11o\ 1101114 uta • appVa~ aanoa1 \aka-ott 
· · ~ .. ' <1\IIDut l>aiJIC a.n Ua\ Ua IOIIUoll Wl'l . 

1octa4o · · • 

(II '!lll z-eliUn .,·u ..... ot \Ill -za1 1octlllc !lullla s.a · 
tlla oo*Jt\ •4 Ua 1ootio& p1u Ia tll• altftWr eal 
1'11441r 11-arut• azoe 1111011 \Ill\ till ala :ontoa. ot \Ill 
c...tza1 lllalla tzw.nl IIIOftl till 1oat1Jic :plaa baa a 
fii11T lod:ll"" a·:puttllli 1oabl aa4l\IG&~ •4 llu 
\lac .... !lilt Iaiii ot \Ill nu.1 tranl. ot. till !lu41• 
- ca :pl.a o.. a· :putlllll' 1octl4 to a oaopl.a\tll' 
lllllootll ptllUoa. !lila lNliUoulllp eooa 1M\ lean 

.IUftlolaat ar&f,a to oonr pllUa llaltclJic ot till 
IIP\J' toat ... 11111'1 ot =t=z l.aoll tal>llo 

I=J !Ill ooatzal !lbua \1'11'11 Ia Umihl Ga tlla &pari . 
· (1oct111cl 'b7 Ca - ftlllonr l'lloJWc tlla c4 

eOOll1Uf. zwap \Ill ooatzoo1 Sa 
..otonll at tlla a.oar ot \lll'aoot:plt 'iatora tlla - · 
1\IUIIWI' at Ca allfttol' uo...U~ 1'1101111 tlla 1114 
ot tlla - lloto ~ Ca :p11ot _, 'il omal.a 
\lilt tll• l'lalla \Ill 1H'1nc ,a&l'lau "" tii11T 
41•-4 ,.,.,. 1111 -za1llla41l•l.a til~ -Qtt IWJ . • 
1>1111 fii11T diJ'lNI•II to \lie 11alt ot no \nftlo 
':!len 111101>14 1>1 - nu-tn1'11 laoorpatal Ia tlla 
11111oct111c nac• ot till loctlllc laGllo . . 

1'1 :U woll14 ba :PftOtloa11l' t=i>oeatUa tDI' till :p11o~ to 
roloaoa Ca alnatl>l' locll:lllc Molllal• wUI& u air 
loll oa til a llnaton ....-1 to \Ill\ l.ao'lln'll at· tal:~ 
ott •1'114 wl c a 1&-1/1 ll;rta 'IIJ-411fttol' ooUtnci 
\ha one 1.a 11hlol& tlla alaft\01'1 az-e DoOZ!IIIl.lJ' 1ocli:t4 
W!&lla Z'llllll1nc Q till lftClMio ':UI .. 41\tmSIIII 'b7 
mtlac a • ....., ot a Pll'\11111 ot \lll·alafttor ~­
,,...., '1'1C"111a looldllc ~\ D4 1octlJic'~la- ---·­
o.IID17 m=tol l.a tlltll' ~ l'llaUft ptdUou1 
u4 tollllll\tnc till OOIIli'Ollalla cl lU l>t11eruk 
to t~~ta uaat7 ,.,. a *art 11111\11 ot st=a ladl oal>l~o 
(Sea J'llo\OEftpll I!Oo 5IIIH:I, l!:l!lll>U ll')o lllca 10&41 
••re tllc applltl to a :pllttom, a\\lcllll to \Ill 
\ozo.u tu'il ot tilt lltfttol'l1 a\ 111 U l.a~ 11nr am. 
aa4 \he otaUo toreo, a\ tlla 01111\zal lllalla, to 
nloaoo \hi looktnc pl.a, ..... anomtz.alo ':Ill Jlcarl ll 
oaUoth4 til&\ wl\1111 \all:a-ett 11'1•4' ot 1• alto pol' 
!woll' (tho take-ott opot4 ot Uo ~atnc J:o4t1 EU), u4 
•l\11 \hi Zllol&oaloo.l ad...,.\aj;l ot loUII to 1 Whltll 
Hiott Sa tllt locll:lq lllcllo.J:11111 l\ ""1114 'be :r;I'ICUOI117. 
lJ:::'onlUo !'DI' tlla pllo\ to nloul tllt alnator 1ocklllc 
pt.. s.a n tp '' 
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lo Oll all ~ llllt1-cfM4 a1J'plcM 0 Ctl'e ...... ~ OIUI 4 

pllot 1a Z'eq~&lro4 lA cr41Z' l't'OPtll'lJ W Optnl\0 tilt 1111UpUe1\J ot OCil\I'Ola0 • • , 

tll.d aptelno 4uUtt bt PJ'IIOZ'lbt4 1m' Ut pilot, t1011lot"uo!. toZ" •* · - . -IZ' ot Ut tll'tWI \0 Ut c4 Ult 11>1 pilot D¥ 'bt r.lln-4 ot Ul 'baZ"4c 
ot 41\11114 npemajoa ot &111111 -.lnt0 oc:ll\wla uJ 1A4l•\OZ'I llllllb 
a4oZ"a Ut 0011tZ'ol oookpU ot a J004Im =1U-cfu4 alrplau, . . 

i. J.11 o<='z.ol aurto.ott bt eo 41•1cU4 tbd ao lllrfaot ooatzooi 
loCka are aec•••ar.r• 

z. ':!It HlttllJ!C 11~11:1 ot ovtaot oo111za1. low, ota'a· ·~·'• 
'be oo o=o&n~ott4 tllot 1\ nU 1>1 llltoolllblt fDr \lot J111n to tu1 Ut 

!-1----- alrpla~<t~~>-&h•-ooaml.l-loett4.-It-e•••14-'bt-iQoaolllla lbZ" Ut p1lo\ w 
· bt able to tuU7 ope Ut &UoHlu, fn ~11, 111\b \lot oodz:ob loottfa ; 

.. ., 

., 

.. 

. , 

: 

I • i 

• 

. 
. 4, ':!It 41ta11 l!allp ~ uo- -1'01 loot Hllut 111clllala &01114 

b• IWib &11:.& U 1a podtt,. &:14 lol\altiZI- lll lllll.ootl.llc ''" eodzoola,'uil-
IIOt 4tjlt:dto.t Oil q1"lqa OZ' opriq 1oa414 abl11, %Jlopett1ca· 4tOZ"t olloQll ---­
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CoP7 or•tAot .~.tel J'lml 1 oa lloll:lc l!oUer 189 
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~~. 1o1m 11. a.u~, &nor belli& a..1: 1'!0!'11, ttaU1'1e4 0.1 · tcUowa1 . 

q. :~!~at .... 7fNZ u .. or tho ~ ,;t', \'18 llooiJic an . 
.L. I n1 rl£1>\ 'bolWI! tlla pilof aa ''- lot\ 1148. "• £0\ ott tlll cro=41 

•• DOao4 "' a4 til• tlll lett ~ 48eerth4 a otrole •. .1.a r..r u I 
au ....,_.,. U.o cotcn ..,.... O.X. '!Ito .._ II'I,!Jic to &o o. •"•1!111& \eat, 

Clo JJatora ....... tw>oU=Uc o.r.? 
.L. .l.a tar u I laliiWo I lla~'' raoetm. IIIIT 14• till\ tho;r nra•to 

·. 

~ liLa n .... ~ nll4c -P 1.11.~11lo atut.do ot i!IO &11:l'lul., . 

• 

.L.-. It l.::l:leUatol;r -•4 ~ ut 1'1&11\ ..nor tho tab-otto .1.• t1rat I tllo,.Pt 
llo •• tr:1.ll.& •»•otaoulu tJ.;r1.11.c. I .. ftJ'»l'lld lt•tlnt 'booauM I 
411!n't t!Wik II• .,1114 do e»ootacalor ~· . 

Q. l2bo •• »llot!Jic tho o~i 
.1.. U>lar r;tU .... at tho oclltlllllo t1ouh111m Mt •1 1a tho oo-»11ot'l 

101to J:r, '1'onr ,... •toD4tJ:c 1a tho a111oo I •1 d tt1Ac la tho 
=rte:atar•o nat 41root1;r ~4 J.lllor ll111o 

Clo '!llc 414 ;rou t1rat rool1ao that iaco*1Jt.c ,.1 .....,...., 
.... 1!1pt en ........... , 1.11.1o tho .....,. ato•» clll:l>o 

Q. .... 

~ 
.l.o 

" 
.I.. 

7ed=Da&.7 1 Cctober ~ 1 193:. 

~!:'. ':1U1u :. I!Ate!lor, o.ttor bot~<~: 4ulr nom, tuUtla4 u tollo•u 

lbur ooeu»atloa? 
lr.l>o;oa11t l!OobcA1o, ~t tabo:o.\0>7 0 ':!ri,t.t J'1oldo :loQ't""• eh1o, 
ouo::bh and 41oauacblo e.=-:1t Oil o1r»le..uOOo 

~14 ;"'u 111. tn••• 'tba ta::e-ott ULd the orueh· o: t~• Joel.._ 2';;0? 
'ntle 

':7111 ;rcu etA to 1ll ;v.ll' """ ..,rla .O&o t ;w cboono4 ~ t ~. it<.r\111& 
ot the tel<o-ott to tho cnooll? · 
I oboono¢ th<.t ~l:n tAll """ol ....... htt tho crcu:.4 ~mUl tl:'> lor.dl.co; 
~0011 .,.oro art tho crcWI4o 'Chen 1i jiO\ Ul' to etout ob:t# c::' ae ... At7 
:oct U atLr\oS 1.11. a Y0'7 O.C'~to cU:ll r:S, ot OO'.l%'00 0 '""' t 1:to o otoll 
t.:-1! 1f!Zlt O"''er I1~0W~l78 l:D! c=o dCJII':& ~ \~.e lot1 Y:ir.ce 

• --.-.. --=- ... • 

...• : 
' c • 

• c 

c. 

. ~ I • 

.. ,. 
>l~ 
c' . "'; 
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Q. ~at -.14 'bt allloo\ at ricbt aiClM to \ho tato-ott, 11Cn114 U """ 
1..0 Toe. 

Q. D14 7W "'''"" e:rr 110U011 ot \ho oiOTd=t 
l.o !IOo % 1114 IIIOto · ··-;- :; 

q. 7..-. \he atora tlmoUnllll oU ricbt7 • 
.a. I 1101114 117 t1117 nro 2"Ullll nt r1&ht 1q1 to no lut, 

• 

- . . 
...._i&la,.,·. Ooto'bor :!10, ·19~.----

i!:"o tc'bort 7o1110 .:tor_ '1111111 o'1A17 non. tt~Utlo4 u toll011111 . . . . 
.... ~tr:· -~ • .. : 

Q."'" nu- ~0Ciqlltl0117 . --
.... hojoot !:lleillaOJI oa \ho llol1q llaU.-t Ai.,luo J.:o4el !!oo 2991 

roproeoeU111 tho lloollll Airoratt C<l!1'•117• · 
• 

q. :I oro 7W oa .,., d tnou to tho orull or ti.o !1011111 2997 .... : ..... 
Q. "itll ,..,. ,,,.. tho lloar4 • oco;>loto •••"""' ot allot 7W ooo leaUas uti 

to \ho erull7 
.lo ':Ill IIICiDII Wlrl ......a uti 't>7 l!e11r7 lCOo \ho J'ra\t & 0111 tDOT C<II;'ID7 

lloprooOIIltaUn, ottor 1111loll ~or l!lll0 Llwt-t 1'11U0 tool17 ':Owol' 
OD4 two otllor ...., I 111 not ouro ot tholr n&oo, WOIIlt okll'4. 'rllo ohlp 
ou tulo4 oorou tl!o IPI'OG u4 tui'Do4 lnto ~ootUoa, 1'0141 tor \ol<o-otto 
'!'!".o lonctll or tato-ott oo•o4 olll7 ollcll\17 1o111or tlw> 110:ul 'b.!t U 
001 o•Ueo4 tlld ~o tall ... 4om tor tho tllll l"''tll. ot take-ott IB4 . 
u a rooul.t ot We tho o'!llp o1Sdlo4 oh<:l7o Utor lonloc the 11'011A4o 
o:>roronUr oh11o4 1:1 a eh~~p olldl, tho lett olnc ~Pine, ao4 orulle4 
ln a UroOUOil CIPJIOolto to thAt ot tho tato-ott, tho lott otnc etr1t1111 
tho UOWI4 tlrlto 'rllo ehlp buret Into t1•11 olmoot 1mo4latalro ; ':llo 
l~UIIC a:~~to ot tho al.,llllt tar OelltorllDO ot tho tllool._ h a:•owi4 
7 4oRrooa, abo tho thrllot 11Ao. 

¥ Col:l.4 7011 eq "'-'ot!lor ~~ ~" 101l41Df t6oo1o 1ott tho UOWI4 'botoro tho 
tall alloelT 

.a. It oppo&I'Od that thor lot\ at tlmoot t!:o 1a::10 tilr.e, • 
;o. l7•• thlo to.to-otr ao rou o'boono4 U, a ooi'>Ol talco-ott 111 :-o~r ~bloa~ 
M :t ;:t;"eared to b• hOmal at: tt.e atu-t \nat lt ••• c.bft:;)ft",~ 111 t~tt t~• tall 

dt411•t rlao t~rlns t!:o tvll 114Cth or tho to.ko-ott ruDo 

~·: 

.. '" . 

• 

-. 

i 
t. 

.. . . . 

-~:( 
•• :!," 

•• ~"'r.: • ., 
·: ... ' 
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... 

.. . . 
~~. :· . r 1. • -· • • . ~ • - . ,' . 

·_·:··; ... ~.:-;. .. ,~: ...:···- ... , ...... 
----;- - -. .. - -- •' ~ .. "-,~-.·-~~,_.::~ 

.•• -- •••• 'j• • ._ ••••• ~ 

~ l:ro ::on.,, ho. 101'-5 h&TI 701l bolA ualp~ .. 1'roJeot ~lltii"oil"t!do" • - . 
• tiQliDtf . ·. . . ; .. - .• ~----:::.~ 

A. st:oe .~~:,...t 20th. 
. . . . .• . . ... . . ·. : . --. . . 

~ "lore 70'1 oo~~n~<~b4 with tlle·c:cU...UC 011 UJa t1111.la!lt d t!::e tact~.,., 
A. T~. . . . . --

~ .1.n ,.,. tiii01Uar dth ·a11 the ~ .. rbc 4eta1117 
.t.. l:oll or t21.c; ,.... .. 
Q. An :rn tG111or with the ... ohu1olllo.Ur,C 4n1otl tor the 0011trola7 
.&.. T••• 

• 
Q. ':JIU 70'1 hll "! 1A iau.r 0!11' 1101"48 haw t!lt7 -tii:oti"OA1 • · 
._- llotll tht llnator 1.114· rudder control low an aotulb4 'b7 a oUu4 oabll 

.,..~ .. tl'"OII a •1D&l• lwl41t 1A the oooll;lt~ lla1o1Ac or thb bah41e t...S. 
to liiOTt looklnc J1u at llnator .,, :nsu.r 1Ato ballt b ~ta 011 
the rtll)ttH n toi'WI• tu'btt or t2lt ovtao... 'l.'!le loolWic 1111a 1t Qr1Ac • 
loa4t4 &&Uut &1l upnr4 110t1011 or·tht ao~troll>aGllo 'l.'!l11 ll)riiiC loal 
b wUe4 at the loelt ;p11a ad t .. 4t to 11014 tho oo~trolUIIloeltol ue~t 
~- tho oocq1t biD41t b ""'T~ to t2lt loot~ :1'011t101lo 'l.'-1 :OtiOA 11 
1:1warta4 to t21.e JIA bt ua:a ot on eocctrte .... .,, ... ,,, br't!le-oabll -· -
01a\- . 

. -.· 

¥ :r:: 1111&\ poo!UOII 11 tho 1oelt luul41e 1A the J11otio oooqlt ~l:u tht "OOAhOla ·• 
or• -lth17 llllloeltt47 ·' · . 

.t.. 'l.'!l• lw!Glt b the ooolq)l.\ oball14 11• tluab with the tloor .to 1AIIlrl that t2lt 
0011\rola an tCIIII'lttal7 llllloelttlo 

• 
~ !!ow tar ·.~o-ra tilt tloor Ia the lwl41• 1111oa tho ooGtrola an OCIII;'lt\111 

loeltt47 
.t.. An bob ""4 a halt to \'10 lGohoao 
~ - -· 
.:, :tttll the 0011trola loeltd the U11Glt ln \lot oocl<;oU 11 Ia. the '%tree "ul>" 

:POol Hoa. tna tilt tloorf • 
A. 'ftlat II right, ror 1111"1 t1lllr loeltolo 

.. U I aUu•Uo~ &roll ":!ltro tho control hL'l41t h l'll£ltto! 40W to d thla. aD 
lnoll ot tho noor, mulll thd luuro eo lmlocldoc or tho oontrollt 

A. r.o. n h poulblo thot tho :'lD lt!!M aUll be IU!htl)" 1n "'«<!G8!1\o 

... l!oe cloao to tto noor ""'' t.hh oon\rol hc.n41o 'bt to 1oa"ro a cczq>loto 
llllloclde, or tho control r~rt•coaf . 

""' n a!loul4 'bt tluah, :::oro h 12'-0 lotn7 thoro bot u Ia a.ot routldnc 
"G!IIch ; h"o ,. .. ,.rei. 

... ~c to !:Iaure tilt .,.,.,loti wooltii:C ot tllo oo~trol OUl't&Ooa troa tl-.o 
poo!UoJ:. ot lldns tllllr :ootol!, the co:.trol =at 'bt onUrol7 to t~• noorf 

A. :-!".&~ II tt •• only 1\lH 1"~11 tlOAa • -

... ..... 7"' :m:lll u d th tllh »'"' 
~ T... :ha\ ta t~• •l•~~'Qr lock ~Jdrant. 

... !:111 70'1 u.Uno u, rlout, .::4 toll ... ~ .... ,..~ \hl:.k tl•• lcoltl::& pb 
~ hon 'btOil at tho ~u• or tllo crttllt 

.lo !'rom l"":''tOU::& tllla1 1t a!lon tlot t.hrot lo110r holoa t> 'bo 2Cnl r.!olot 
:ouU looYO lt In 4ou!>t u to •hot bolo ~!•• rln Jt!Ebt llo•o 'boon b, 

• 

. :-... : 
~ 
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-· . ;;....__ . 
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' .. ,; .. 
_.. .1.1 1ou ti&e4>4. DIZibor ofortU-tfa' · ·. · .· 

'11 ~ll DOI:&l load, lla,.. ,...,. aot! • . 
~ ~ .... :!Ia on .. :t rcachr tlOI\ oloulr an tho OliN t!:at •are 11&4o Jll8t ~l:.o 

·~!lor 407 111 the tak-t1' tNt hare d 1'11cht n al4o :ro cl:.aclta4 ~to 
. oolr rouclllr '11 til u or4111trf wahllo . . . • • .. 

;. ':II:At rare tho11 Ylll.uut 
... 'l'h.,. •••-' to h tr<a 1:111rtaa to rsn..,; 11001141 htora ln'fl.oc t!l.a 

Cl'OWI!o ':!lou nn, ~. tutor thall :oozcal. takrotta that " !la4 
ma«e rrn10118lf to t!lat tl=e ho&~&aa I llallrto til.,. .. ra u.t.oc t1111 
tllll:-tt ponr, . 't -~ · 

'- D14 tto ..,t~ra ~pear to lla tlmoUo:ll.IIC aathtaotorllr! . 
J.o '!'N th17 41d, c4 1t au ·lllJ1Ir11111C t!lat tho ahlp na Alllo to oU.dl u 

tar aa 1t 4141 ~paron Ur It wu 1111111 olldlo4 z:a11ilr. 011 tho 110t~ra. 

~ !114 :rou o\u"o ea llllf:lo ot tt.o all'l'l&llo to l11orouo ltlla41dalf athr • · 
tt lott tho crollD4t 

J.o ':'to ol111la:>o n•o4· to atoa411r 1Jlorouo lto er-elo ot attack 1q1 utll 
tho ~llr.e tho plallo atallo4 ""' one w1.oc 4roppt4o 

•· ~t .:hat 111Ut114o 414 n ahllt ... - - -- -- .. -
;.. "r..a~ 1a l:a'l-4 tor ~"to otU=ato, :t Jueca tl'CII tho oho or tho alll!lallo 

• .-111 ocq~orh011 to,~ . .-ar lt wu,·p~a JOG toot •.' tllo ""'"'• • 
'· .... ':!111 UJlllaU ha4 101'1htr10al al~toll IOOUOIIo l!lat b tbo &11!11 at 

11u!n::a un ot tllh .,..otrloal•11oUODt . ";". 
.I.e l.l I r.,.,.or, lt 11 ICDIW!>eJ!Ir llotn111 lC u4 20 4terHio •. 

• 
'- It U.a rln.s Itt a~ aoro IJio;lt to · tb'; · tuaolqof 
.1..o '%'ho oor4 Una or •oro lltt llu h at J•l/2 4ocro .. poilU,.. lftilt • 

..._.So tl:at tho o:tootiYt an:lo ot ':t~aok 411r111C tl:o tak-tt nc ....:a bo 
tho r-= ot tllla a::cl• plu tho I'IIIID111C anclt, a total llllf;la ot ~proldnahlf 
10 h liJ-1/2 4....., .. , . . . 

1.. T••• • 
._,. !rcc. r:)·;r e.t;:erler.oe ·.t~!l t.hta :.~lJ'l)la.!'.t, ~~•• t':.• aAI'l'lor.e ::.orc.all7 tr'.: 

l"nil t".1o.ll~~l:r t:.11 ~u:Yf or hoat ~~~YT ~.;r1n.: t!:.~ t~o-o!'!'? 
a. I o~tt :..:.s:ot: t!.~tl" ! d-'1'1.'1: !::e~1.,..,, 1:~• ~t.'!a 1• '".!lo4 ~= ~ '!"r-.:-: u~or.t 

· e::. ~~c~:'t ~·J~ ~or::::" .. ;..!. :!tr!".t t.'l'l r.1:r.l..r-.') :, all?.!:-:ly ::'~~ ~c:.17 :Ld 
t~~ trt:: t::.~ !a no~:l!!~ .,~ ~=- cc:o:eo-: t~!a co:.i!tl .. o:~. 

y =-~: :~:z o:-·~=~n• ~'.3 r:lct~!o;; c:' t~ct .:.,..,~!--:._~rb t:.~"' 
... ~tt~a .... !"4;.,r -:·:a cr..;!':. 

-.• ;i1c! ;'QU CY.:i !J!" ~:.:... :.~n.':~ :~· t...:.-:- ~f!"1 
~ ~<J • 

..., :n ~-c.t .;:r; =~~ra t"!u:· :..~!..!r~t 
A. ;..,;• t.tro ~~n~ 1:. !~1;. ~ !ht7 :a:~- .wt: t: c.: .r.r-..c: ~ .. t.!! !.e:a-z:- ~. · •.l; !1:::. 

d.l~:-. 1; :t~t ·,c:l"' ..J. t~;- :· tr -1t:'!lt~· o • 

.,.,. ~~ 'itt:.~ u.:tu::l.t ~·•=-• tl.o~ l!!q1:.:oc1 t:Q;:. '-~ ~:-:.!7 
.£.. .,, .. .: r:: ,..~.a:.r ~o ~~t!.trlla t'U!l ~:-.,~,,;.. 

.. · .. r 
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• lloud, what h' :rwr o,lll1o~a •• ~o 'lll>tthU till ..... loeb~ qr ':· 

·" u:oloated et tllat tl.llle7 '· · · •• ~ 
.a..: 1!7 o,lrlloll. to tJ:at. the OOllbooh were pertl~ looi.a; -. . . .· . . 
~ • en ""''' do ,.... llue that •ht-u · . :. · . 
.a.. · Ja .. 4 011 the ohenaU011 that tile rudder ... looted &114 tllat tile· all'!ll·tor --­

botll rudder 11.114 all'l'lltor loou nre lA a putt~ locked polltl011 &114 : 
that tile oontrol lwldle 111 tile ooaqU ... al•o 1n a pert~ lookt~ · 
podtl011o · · 

~ l!oi- do ,.... e>Jlalrl tl:.at w!loa ,.... cal ned the hJ.l ~Vt•••• '1'1. til' tlie atdon 
cr tile lou-t )'011 t0Ul14 tile :1'11441r locked at tile qa&dnllt 1!14 road that tile 
alentor~ "re lA a 4oft (no .. hll'l'7) poilU Oil ud ooa14 Ill DOTOI\ 117 • cruPlllc 
tlletr tnlllr.c edcl7 • •. •• . . 

· . :a. 'Dib IIIQ' 111 e>Jlallled 117 uiUillllc that tile ~ut or the orl&ll n• .nttlolcit 
to DOTI the alentor nc tlloach t:he plA putt~ IIIC"CC4 till que4nllt. 
~~ ~ut ..,.., IIITo boc ...:tlolet tor tile ;sedrut looklnc hAle to hne 
4lalo4ce4 tho plD elnoe tho pln dnoe tile plll J:ll1 llln ~~- 01117 111 pertlal 
IIICOC .. Cto '· · . 

~ Coul4 tho oontrob h aoatdatal17 locl<ed? 
.1.. :t 11 hard17 OODOilTUll tlllt tllq Ooa14 lloo· ":!11 OD17 'ft7 1101114 bo tor 

ocz::e ert101o or olothliJI or equf.pont 111 the ooaqU to hoace toa1o4 lA 
the ea'bl••• , .... 

• 

l"z'Ulc CJ, Imn, Co,ptaln, .Ur Cozro .. 
... c.p~~~- In1:>1 ottor bolllf! ~7 owon, tuUtld •• tollowol 

. •':. 
~ TOW' oc~atl01111 • • • .• 

.a.._ :FliUioo ~~~~ ~olnt0Dlii1Co Ot!'ioor, nrtna !lnncll, :rte'!lt no14, Darton, Cillo. 

iOo J1oa11 otCto to tho l!oU'd the CbllrfttlOr.o )'011 1:11140 }'or\allllJio!: to tt.o 
oco14ont o!' Coo lloolna 2')~ • 

.r... . .u obout 9110 Coh momlna I .... twt::c th Doualu te-l .Uzrlaoe rra:o tho 
.11lle te>,tho th14, propart, to tu~rr • .oLo I twed Coo plo11o 111 a ooutll 
notorlr 4lrootlo!l I looked ln tbo clr ahoo4 or czo ond aboTe t:oe thU c.nC 
on tho :Jo>elna lla:h~ ;:9'J oll.mblnc at an lllf!l• I J\04Go4 to haTe !loon '-' 
4eeroN, s.•4 ... about JOO toe\ 111 the atr. ':llo llcetna toU to'OU'do the 
lott OJ:~ nooo4 40WII toto a ~ ... 1111'rc~to17 It' 4~rooo1 and otroo:.: o~ 
:ll'lEh\ na14o 'r.lo tour 0114lno1 or~oo.rod to 'catch tiro 1lml11t0110011al7 lq!OII 
l..";>>Ct or tho pliii!O d th tho £1'011D4o Olbe.' I tint aaw tl:e llcal%1& 279 1D 
t:ta Air I ... , Cl!'.azod at tho tll"lDa aUltu~a or th plana &%:4 ll:na~atalr 
~ecS'Io alllftlocl, at.,.,l"C tl:o i~lau I -.oe tullDt, L'4 rcL-1;1~ to t:.ptalD 
llarth tllat t~o l!Oolllf! ,..., abwt to ll'lll ln. 

~ r.aTo )'OU P11.oh4 t~o 3oo1D(: m lloor.lter! 
A. I !ton acto4 u c~llot tor o:>l'rozl.r.tlltolr tl.roo llouro ""' hn en.. tho 

l'l•no ot th oo11trolo tor orllrc:dmatalr oo.-halt !:.our, rlll:l•£ too or threo 
landlft!h 

.. .. . ' 

• 
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""' ·J..,:· ~·~: ···-~ 

' 

• 

! 

• . . ,._ .. . . . .· . . 
q, rrca ;toUr ~c ozporlc .. with Wo drpla• .., tl:ar• ·11117 tdcq · 

.. to.r4 110 .. l•a'l'bllll or tall lle&"tiiwoa 1ft U. talce-otr ocmdltlcc! 
.1. %he borile&tal -tnl ot the drp'fcw _. oao117 -uonl4111tll the 

olmtor u4 rado en11 ....., •117 '117 U. uo ot the obntor trill tab 
IIXItnllo . . 

Q• D14 ;rea haw 11117 41.tr1cnalt)' 1JI pt1:1Jic the- t&11 11J1 ' ' the be,lnn'"l: ot 
the toeb-otr 1'1111 t . · I 

1. I ozpor1011114 "" 41.tt!cnalt,- 1JI r;ot1:1'1j: the ~~ "1' 011 '-1:-tr• -&101l I 
haw a4e witll W1 &lipt ... o, I h&.,. _.. ~~ ~tto. 

q, Dll obllrrl:; thlo t&leo-ott ot tile !!M1Jic m. 4o 7ft WJlk tll1l o.~ 
.., Ulll' at the tS.. ot the tob-ott 11114 t:be oraoh rrt t.a.,. beOI\ oauoe4 
b)' 1- Olllltnll t&llv.1 a..-ino tailQI'o, or 1lh&U • 

J., ,_ U. n;iftc attltudo ct the plae tllt eOJitnlo ot tl:a plau wore •~t 
ot oontrol ot the piloto · • 

• 

eo.r~ :'.arrb, atter 'I>Uft;; «utr owom, to1t1til4 u toll-• 

q, 11'1r1 :)""' .., ll'W witrulu to tile oruh ot 12141 DoolAc l!olll>or 29')t 

'• ; ...... 

; 

q, 11111 fh ;1.,. 111 ,Our o'b1orn.tlODI trca tho tiM ot tho tu1111; 011t, up 
to tl'1., tiN or th9 ora•~. . ,. 

Ao eoptd!l Ir'l'bl ""' J ...,... o1t1:1Jic 1ft tile pilot• 1 ooolr:il\ ot tho DOIItlu 
D3-1, too1Jic approsiatol:r '"' n tho rallJI• 'llblla ,.. tQru4 ~ 
4oQ'fta to the rtcht to tu1 out tor the -tt :t 1aw tho !oolAc 
-r to tho ritbto lftCWI ,.._1~~& proparator:r to t~ ott to tile 
.,""'• J 414 11ot por SOUUoular atto11t1oa-~ tho ·drJ>lL.,. =til 
attar it :..4 ••• ... o.11:" oloare4 tho r;roUI14 at mil!> tiM I 1aw 1t J"'ll 
up Into a Tlr:r 1toop oUlllb ot "" onet• 'llbloh 1ooke4 to !>e &'bout 4.5 
4o,;reol or.....,..,.., n ;ml1t4 up to.., •rrroda.to alUtuh or 'co 
toot an4 toll ott "" t.'>o lett t11l;o 414 "" 1~ <~<~en• tiara, ora1he4 
iftto tlle cround &A1 in:>a:IJ.atol;r C&>ld>t t'1Ho 'llbo1! the ~011.:& B-r. 
otarte4 'bW'Illz:c I lett tile oookptt ot the Douttu l)ll.l om4 I'IIA aorou 
tile t'1e14 to tho 'bunWlc ahtp, !!)' tho tS. l cot tllore three -r• 

o ot tho orow ,.,.. o~totdo ot the t!l!ro Cuo ""'tiber ot the .,._, I.t1 

I'U'>t, thou~ 'ba41r1ft.luro4, oau, •rr poutblo, loolc at tho ooctrol 
'box,• The root ~r the tlmo I 1p011t aro..r.d t.'>o bunlln; olrploao il'rl:; 
~t o.u1rt....,o I oou14. · 

• 
Qo llaft ;rou now= Wo olrplu.at 
A• lfe. 

Q, Do :)'011 l:::cm ot ""1 Oo:\trol l>cx 1rt ""' olrplo.r.t! .• 
.&.. : c!ou•t blow ot u7 con~ro1 box 1n an IJ.rplu•• ttaa•. 1\ r"11ot ,,..-1!! 

nornollr rotor to. 

. • :c.M'bU "1" ~eG 

.,. 
,. ... --------- ..... -·-- -- .. 

.. ... 

·-

• I • 

l 

... ~.~ 
•• ·• .. 

' ... ,, 
·~ . ' 
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t 

:0. Ollat t1:8 1114 tM·a cralh oc.,.., 
;.. ..;.t talO •• I .. 4o a :reoor4 tit. Ud• Cll r:q :rll&l$ \lit 1'8I>OZ'to 

q, 'ilh&t t:e:re ~· Yla\bor ooD41UCill7 
J.. C:.Uir.& lmllllll t•41 ~•11>111'7 ~mU:Uo4a :n.11rc co:a41 Una ozoelloata 

001>41Uaa ot \bo 1:1ol4 s>odo 

~ IA 'l!n\-dlftetiaa 414 tha l!oolll& ~r J.l:l4al zoe to.te-otn 
;.. .l.pproz1114tc17 ~?V41 till aoulllo 

~. lA 'Olio.\ ~u.euaa •• tbo proft111D& '111>47 
.I.. .l~\el7 ~ \lie 1101ll:llo .-

:r.:r. lm"rta l:cilouL1o1a, ..nor boizlj; 41117 • .,Z'II, toaUtu4 ca toUowu 

- ,, __ ;nu :1"" tell "'- :eou4 a :rour """..-or«. Ju-' .~~~., 701& wtt: ... ou~t ot 
\1111 aect~=t: t:o tU Bocl.o& l!oe:l>or J.l:l4el liU7 

J.. 7o "'' 1ll \Ill ~ llB-1 w tadod """ rro .. t:bo :r111nf; 11lla. 
Coptda llarr1a a&14a "117 Co4, loolc .et t:lat ablp bArrel roll,• l looka4 
1lp &1111 r ... ·u. Bo•l.o& 1»0 1ll """' looked t:o ""' t:o bo & c\allo n 
1=odl.at:cl7 toll ""' ~· Lon '1111:6; ud bv•t lr.t:o ncea IJ:LIIekt:o17 011 
lllt:ti<~& "'' !;1'01&114, 

~. ll1' tho ::otoro ·ell l7.'t't.l' t:o bo !lmcUoalll&7 
.lo .1.1 tar aa I co1114 loll, the;( won, .:.t: t:lJJ t:b t:IL\ I ""' 1:.1: ho ma 

1ll a c\al1 a\ cpproxlt>.lt:oltl~ t:o a:lO teet:, 

~ :JI.at ..... t:lle .:.lreoUo:o at ~· tu!<o-om 
- :bo ctrocUor. or t:!>o t:<>l:e-ott ..,, \lllr\7 Coc;roea .. ,, or co"tll 10h1cll 

•• 4lraot:17 lllt:o t:bo '111;;:4,. 1" ... UJca ""' abo" I: tal:lo 

;;.. ;tgw 1QI4; ~ft ;oa boOA oa i!J.t1 ~• li. :11~t ~ott otcel"'''Cr '1 tt. tU 
ll1T1o1oa? • 

..:.. ':'OA fJr e~O'I'C let.Z'II ~:iJ:.i; the 'r.'t.Z' ~ O~l" tlutlle 

.. 

--. --

! 
• • • : ~·... • --2.·!:-·· ... ,--·a • --4•• ..... --P-o .. ••""• ... -........ ; . ...,. •.• .,;, .. ' 

*: .... ~ .:_,. . . _·, •. • . • ~- '\" 



'.-~ . :. 

.. 

. . . . .• 

. . . . . 
~. :CO,· attw boille 4ul;r """'• teotU'lot &I toU...e ' 

. ~. -
Qo W.. TN ml ~ witull to tile W&lll WI ..,r.W!&t 
Ao t••· 

• 

Qo Dl.i, TN oboorN tile tol-»-ott trn tile tL.,. thl plmo ot&net to roUt . 
Ao I Uolzt.'t IN tile tab-ott UBtil tbq l>a4 J'llll &l>o_u\ 500 teet •. 

Qo 1114 70" uoUoe ~ """walt 
Ao :loo h1ol'bl7 to.ri tbO tM ot tlio rua U 1ooko4 ao t.!lcnl;ll bO ,.,. mlr:SJIC 

ldo tab-ott a Uttlo loDCer ~ ulll&lo 
. . 

Q, .run hcrw clo .. t:bO o=ti'01 look oponto tyoa tbO p11ot1 1 outt . · 
Ao t"" -tnlbo ,....r;h=troloo !bat h, •• I llll4orotac4 1t tl>Oro ..... throo 

or t....r ~lttornt pooltlODI, but I a1n:o ontrall&o ,_ with tile olll"fttor 
oll&htl)' up, thft I ooutra1Ue t:bO ru44or u4 p~&11 up Oil tbO oookplt I>D41oo 

... · .. 
• -4 ~· IIO'w b1p 1o lt IHOOIIJ). to raho _tile pl•l:fl' to p~&t it 1n tbO •d•• 

podUODt -·- • 
Ao two 11:14 -halt !ftolloo. 

Q, r.&t !o tt.e J1C1olt1cm or th!o look ~ t!w coutro1o aro not 1ooll:o4t 
-'· It 11 .~...... . 

Q. ~' 4o :ro• ...... b7 ,_, . 
Ao - l-elow the O&rJICito t1~1h "llith t:bO t1ooro 

Q, 1rou14 it bo poulblo tor th!o to bo ooolcloctall:r llttocl b:r !ftUTlclualo !ft 
t:bO oool<;p1t ,.t t!l&t tta.t .. ,_ _ ---- ---

.l.o ~ot aooUontalt:r ll~ it, uoo fhe:r ooll14 &oolclmtall;r rdouo 1 t, !Nt 10ot 
look tt. . 

Qe TOll baTe obnn'14 t:lll •11";1'1&U tel:• ctr C2l ;-rerlo.11 oocaalcnat 
Ae T••• 

Q, Wu the attl~llclo or th!o f&rtlular tol.-.-ott oWlar to thooe :reu haft pre-
TlOilol:t oboorn4! . 

Ao It,., until tl~e7 oloaro!, 1ltto4 &IOd dropre! dom t. U~tlo blt,thO!I ,-. "1'• 

• 

•• ~ .. 9 



c;. ...... 1011 rwuv with tlw o11.;iuo • th1o ohl.pt 
J.. T••• ...... 
Q, "::'oro t!o.o .. o:>;;l..'\ol tllnot~ all rti;ht 7..o:s t-'>e: 1oft tllo poo'.miT 
.&. t••· 
Q. Yon tlle7 tllnoU=iD& all rtt;M 414 :rn !o.oar tr= tlwlr I'IIIIIWI& 111 tho all't 
Ae Tth 

Q, Ill! ;rr• 4htlll¢ah ozrt ..U.otl=i"& SA tile &lrl 
-'• r.o. 

• 
... 

ll'o !lnotcllo attar be~ o!-J17 IIWOI'Do tOitlt1o4·al t0Un11 

.. 

... .- .. --·· 

. .. 

Q• Yon 1011 m o:re witzlell to tile ..all ot tile l!cMii!C ll0%1ber 299 th11 IIIOtnSA&T ••· 
.&. T••• -· 
~ MU ;en ~1n ti-e !!oar4 ort1 o'ooc ....... tl=• 1011 Jlado ..tdob 'Wl.U '>o ot 'I"'IL1ult 
"• • % """ outddo otutSAc tile DOtora. '!l'o tool< ~ oo.! ort m4 •ro r;oSA: 

to -.!Juot the !411n; Jot rl.OD t-'>e piloto ,..,. onr, l1o en the - rtr,bt­
hm4 Joto a4J>Utod ""' tlle7 ..... W4 to n7 it rt!;llt aft7 10 W pllt tile 
....U..c baok ""• '!'t.lt;-.,..,t-ln on! tu114 out ""to tile rloU &114 tool< orr. 
lt 1oot:o4 Ul:o & 110..,..1 I'UII atl1 th117 cot a'bcNt a th1r4 ot ~ ft7 thro11:b 
~ r=. TM tall cll4D't eor.e up tor quito a ~Uo, It ,..u14 ,.,.. up m4 
tbft drop t.,.., It 414 tl>lo t'>V or t.!-.roo t!noo ao tar •• 1 oou14 J·•~ce, 
'"''" one l""t bounce ""~ oto.rto! rl;;ht Ul' otrd:;l:t at a otoop ""~'• It 
otortocl wla,~!.ac OYerl tl.o lott mn:: Ut .t'lrot - lott wlleoh .,...,.S o.rC\1114 
abcNt 1!!0 o!e;;roeo OZ>d tl•• rl;ht out'>ot.rd cou~t !!ro rtrot, 

• 
~<• rr .. o'>somac O;lLio toke-orr, .,.,, t-...,re ~= abollt lt t.'>t.t appoarld 

· U11Uo11al to )'011 ao IK'tlp&ro4 to otller tol<o-otrot • 
#., Tu, becauoo !laJor 11111 41<bl 1t """ onr 2CO to }00 root !A prntouo nt:;hto 

'>or.,.. ho ..,..14 h.,.. t-'>e t~1 up, No ti>"a tl• ta.l1 oto)'od 011 the r;roUIId, 

Q. 1114 7"" partlw1ar1r 11ot1oo ....,~ 1>41 lot\ tho .~cr.m4 juot wllet t~.o atU tuclo 
,..., T ':!!oat """ :o•>r oplnlo" -.t-.on 70,. o'ooo""d tUo tll:-rtt 

#., 'l'loll0 : dli!n't 1ulte tom "' op!AiO!l llllt11 oM otartod to :o 10 ot•op lln4 
~1• t!r::"; t!·1~ : tl\t.·~o~t o: ":.'al t!'u! eor.tra1s t-el=~ lo~""ecl. · 

q, ':!:.at ""'' l.."w pooU.lllll or tl>41 oou .!> 1ob or-rated tl>o o1ontor 1oo'l: tl-~ 
l"..rot oboorT04 it o.!'ter tho •••llT · 

J., It '1'1&1 a Uttlo orr or I><>!...,~ ttraitht up onS "'""'• ... 
' • 

•. 

··. 
.~"'···- . --· r;: 

,. 

• 



an. :or 
; .. n the oo:ltz'oh 1oeke4 or =1ocke4f . ' 

r----- ,.l. :llo ra44or ""'' 1ool:e4o · 

• 

. '• 

.. 

1 • 

Q, .ln 7W tu1Uor -:dth tlw 1ook1nc 11M lllllooldll; ot tht oo,.tzoooltf · 
.&. • : haft !1&4 ooeatlall to !_ooll: thea alter a nlpt but ....,.r llllloob~ t!la. 

Q, !ll '!tat podtlall it tht :.a..dlo ..t.ft .,011 look tho oo:>troloT .. ~· 
~ ,. 
.lo 

q. 

.L. 

q, 

.lo 

q. 
.l. 

.-q. 

'· 
c:. 
.L. 

q. 

".L. 

q, 

.lo 

.&l>out h.-:r h!i:!l h the top ot the IW!Uo "'!loft tha noorT 

.l~O'Jt tl:no l.Jiwto 

DU )'011 tH tht podtl.,. ot tht lool:iD~ eootro~"tor the oruh 1n tho 
ol:IZI1:>at10D 'OI:ioh )'OU ,...41 ill oonjuUt1011 rl~l ~· !loorif . 
T••• 'l'!>e W:ltlo ,.,. abollt a: l.JICih tram tht tlooro . . . . 
:l'roa '10'-l.l" l:q>Orle!!OO 1n 1ooldng Wo Cmoo t..·ov.mootlo" .r.th .,our nrll: 
,.,,1:1 the poo!t1.,. l.JI ~oh tht looldng l>m41o no to\11>4 b41oat.e that tlw 
ooatz'olt wro loob47 
T••• J'l.rt!l1l7 looked, .... 
DU tlie a11or...t haft a looldll; .S.Yioo aloof 
!!o .S.r • 

:>o :rou think tht olnoatora 11M ru44ar .,.... tu117 1oob47 
ro. I ~•to 

• T011 haft n .... 11> Wo a1rpto..o a r.~ ot tl.l>ea botonf 
!••· . 

n-. 'l!oot0 attor tol.J.r, <1~17 .,.,n. teot!th4 u toll""' 1 

~. · ~re ~·o1.1 m •7• w1 'bl"•• to tbe cruh at tJ~• ~oe!......: !)gCJber ~' 
Ae Tee. 

~. mt':. :,·o" -;1n the Boud &11 et :·o# e~aonatWat 

• 

J.. 'tfe atU'te4, '\be ~~ IIA4 tJ11J'e1 lecw4 to be OCDIJ.4or&'b11 .:11~1~ be."CII'. 
tWin.; wt to take otto ('!'1:07 •wuo Fro~a:.17 41oounl.Jic Jut 'llbat tlle;r 
""ro ;;oint: to 4oo) Tllo ....., 1Hne4 to ~ ~erttotl;r n.orml ~mUl the;y 
ar,:ro~cl115 n;-fnb lpoe4e :t-1 W!Aill le~ to lirt Cl4 little two or tJ.ne 
tlnol ... tl.a..,;t. ~~ ... tc.ll ~1"''' """'' to 11tt. .&1 10011 .. t.'>e *••h 414 
116'1; t:" aiJTl.,.. 1-""n~41a~o1:r ...,., bto • ateop oll.:l!>o :t o11a!>o4 tor oot>ll 

• 

. ···-- -· .. -. --· .. 

·' '· 

• 
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&:14 ··-' to l1!. AI 10011. &I it otr-•alc tlle·I>Otal'l 0~:10o=.:l:.:o~an::~:..;:=='-='-
1=D4Jate11• -

~· '· !11.4 )-cu r.otioe ai:/th!nc umaoual in tldo ~0::.-ott to4&Jt 
1. reo. .: !-.an rwftl' ..... ,. ohl.p pertora 1a t!l&t -r.'beton •. It 

una11:r. uoopt tor rou,h tio1410 Jm&• U. r;rOUD4 1mtU it loa-..o e4 
t.::.o ott -nr:r· IIK>Othlf• · -- . 
I."l Wo part1cN1ar !notu.ao tllo:r •-' to ha-n Uttielll~ 1a tott!nc 
t!lo tail ura at leaot it ........ - .... to ito Ul\l&l peo!Uon. ,. 
10&1: -moolo oo- to tr:r to r!oo, ant oottlo4 baalc an4 W.a tl>o:r 41.4 
loa-n tbo vo=' tor tho laot u.. tl>o ohl.p !totU" ...... , up lhorp11 
1111! t~-.e tail ooow4 to otUl hllc t21o r;roc4• · 

; • 

.. 

• 

~-

1 

' ... 

-

-. 

··~---. . . . --~·--- .•, . 
~·~---------_., ....... 



. -. ·. 

• 

...• . . . . 

Ill'. lo7 o. Groau 
~· 

.: ~ .. ~ ,..·,, ; 
-~-- ,.,., . . .. 

,... • 0 

Octoller n, 11111. 

Ill'. 1o7 o. aroau wu "calle4 u a wimo••• •• ollalT nom 11114 t.e•Utle4 
• •• tallonl 

Q. lbat. an 7f1V7 dlat.1e1! 
'• l aa u Urplue lec:ball1o uliiDS to tile ~ Brucla. l aa udpe4 

aa ern Cldot aa tile Boe1ac bber m. 
· Q. llow 1oac haft 7011 to.. udpe4 u ern Cldot aa Wa ~·' 

&. lftr aillee tile ab1p arrbe4 boroJ.&pp:t '•t.ol.r .. aillee_!apat._!O._I daa•t. __ _ 
r n¢oor tile cut. d&t.e. 

11p to t.loo tupt. teat. ado 'llllcla 
'· l ·-·e4 1.110 

tile ft1pt. tor ... 
rorr •• • Ill'. reo na t.be IIIC1Bo• 

.. 
< • ..,_,. 

·~ • ..> 

"',' ~j 
~".' ,, 

-:.;.• .. • ..... 
!' ···.~ 

- .: ....... 
. . ~ _,. .. ~ 
'.- ... . , 

Q. T&ll tile lo&rd~~11l~l~oar~-r:~-~i!a~aa~ctl7~~~tlle~~~~~~~ 
ot t.11e oorlltlnton aa •claa ~~~,.,~·~-rt~,..~l~~~~~~~~~'l:~:;~!:...---J..;.:~ t.ere4 t.be llllp 11114 lelor E 
tan 114o, 11114 n •. rnt. •t. aa u.. riclat. 
111r 1a tbo W1o tan boll1a4 t11o pl.lot. 11114 -pUn. 
ro-41 to tab ott ....S _.. cC i1Jw ro-41 to tbo t1old, I _, 
up 11114 t11rDe4 aa. tile can• laot.t.loo tor -. cot. ollt. ot tbo ab1p 
11114 t1oo7 t.a1e4 nt. aa tbo ~ t1old. Ill'. Cllt.t.lllr •• Ollaor-..r 1a t.be 
aa-rtcat.or•a -t. 1a till traat. ooctplt. Ill'. loocllr wa 1a tile re41a -
rut-t. 1a tbo_ ~. . 

Q. lh• 7011 1ott. tbo llllp _.. tbo -t.rol• 1octan 
. &. I coalA!a't. - looa "M Ill'. or--- •• lltolloUnc lootwc • a4 tile -t.ro11. 

Tbo cootp1t. 1>e1nc nt.loor -u tD'i t.,... - I bad to lt.&ll4 1a· tbo baG 
.._,.-t.. 

Q. Wu t.ho "t.&U "llleo11octe4 or tmlocte4! 
&. I ....U 117 t.h&t. 1\ na 'lllllocW bocou11 ;,Oa COA't. t.ul'll t.ho llllp at. U.. 

aaclo t1oo7 did t1m1 u w1 ~t. 1\ loolnc 'llllloctoct. ., 

Q. Wu t.hon UJ7 cbmlc• 1a t.ho d11trtbaUaa or ft!&lat. fro. tbo 1~ ue4 
oe pro-rtoaa nJclat.l, ot.loor t.1w1 U.. 1110 pc1U11111 -uone4! 

&. Wo 11r. 'l'llaro •• DO """"'' Nt.ltdo ot U.. 1110 po1D11 ot llaot. t.la&t. na 
..... m ,...ur.~q 80ft1nc· 

Q. ll14 7001 111m••• t11e ~m 

'· 1'••· 
Q. Will 7001 -Uznoa 'lit.h 7011r".ObBI"'-Uaaa! 
&. '1'11117 t.u:1e4 nt. aa tbo ~ l!Jio 11114 1'&11 •cia ~~~~:lAo 11p aoparat.al) botoro 

t.all:-rr. 'l'llo t.on-orr .....s to bo 11...-1 u tar u I CNU '" 1111W tt. 
lot\ tbo ......,.S.,., ~ 1\ _, !at.o o '""7 1t.aop c11lb 11114 toll ott aa 
t.ho latt. ~. 'l'llo _,.t.or1 - t.o bo nmn.lJoc &11 ricbt.. I c....ldzl' t. 
dotoct. 1111 t.I'Oilblo wit.h tbo -IAoo .,., t.bq WH ~ wb-. 1t. lilt. tbo 
c......S. u qu1clc17 u 1t. lilt. t.bo '""""'' ot """"'• tt. bun~ !at.o t1uo1. 

Q. r .... ban - t.bto llllp t.U:o orr botoro! 
'· t ....... . 

J:XliiiitT '1° . Poe• 1 
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•· 
• .• · I, ."'i_~_.: 

·· .. - .. 
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•• · ! - •• • 

' -.• 
.. . . . . • . 

. 
Q. 'laa u..r. ~ a\ &11111 Wa tab-4tt that. wu aur-t.t. 

. 1, lotl11ae U!a\ I ~ t.allo I\ ..-! to ·b. a DOrMl tabOotfo 

Q. ~~~ere ""7DII"at-A'• ntll retv.• to t.11e tat.-om 
'• 1\ a SO dacrM -ala to tM tabOotf, 

. . 

I , • • ' 

Q, Sill .. tM laa\ pron1ou fl11h\ waa thea to ,._ baodec!(a UT 'II'Ori< &.Ia . 
.. tM -t.rol a.hlaaf 

1. lo a1r, 

Q. ll&t'a 7"'" Wftl' c:Metecl tile teat.. of al U.. t.be fU&h\ -trol oahlaa or 
of tile ~ iaell oaltla wll1ell -ta U. alrtator u4 I'IIM.r -trot lbok 
1D t.ba pilot.• a oootpi\ wltll tba- at..tlla" -t.rol avtaoaaf • 

1. lot. wlt.b t11a tcatc.oter tNt. br t•Unc' U.. nt.b fl:t baola. 

Q, 'looa14 70il 8fl:t t.hq _. ri(sl4 t!clltlT ar *MIT .hw Wa elleck1 
'1 •. I -.14 aq tllq lla4 t11a Jiii'OPIII' teat• • t.ba1111'e to- - ot tba\ 

COiltrol. 

Q, ll14 7011 anr haft occalloo to .,.,. t.ba tlbH1 t- u4 an llhlla t11a -trob 
""locka4f · 

1. ru, ao4 I -.14 u:r 1\ '1101114 ..,.,. apprad-.tal7 ~ f..ac:Ma. 

Q, Ire ,..,.. rwltar 'litll the CO!lt.l'ol locldDc 4mcaf 
•• 1'••· 
Q, Ill wbat poi1Uoo 1a tlla' CODt.l'ol IWI41a whee loelta4f 
1 0 The e<lllt.l'ol haDcUa 1a Up Rill locl<a4o 

Q, la 1t. a~•...,. to tunr coapNIB t.bb coat.rol lullldla to t.ba noor to 
UDloe1c ltf ,. 

a. 'fllat I ~a ... .,..,. .. -"""" bolt. 7"" CD~~~~N•a tllat wltll rwr root., u4 I 
e011l.t!n't. u:r 1t J'Uil lltt. 1t. up a qUartal' ot u 1Dell notllel' 1t. -.14 lock 
w1U. 7011 Of' wllathar 1\ wou14 !mlocl<. 

Q, llaYe TOll bee 11\ tile ail'pl.ua W!la tile pilot. hao H1Moa4 tile CODt.l'ola 
prbr to t.U:a-orn 

.6,l, 'lall, the pilot woul4 Ol'4l.nar117 oat. hlo root. OQ the COIIIt.l'ol IID4 fore& 1\ 
4oa wldell alloul4 "1•••• thn, 

. EXlWI tt . •a!. -----PII(a Z---1--'-~' 
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Q. t'bere 1a uother lock t.ba\ t.be pUoi t.ata1 CU'tl. ot bet- ~tt, at 

1e t.ba\ 1oclt7 . . 
a. ne tall~ lock. fbat. -u be n1•M4 tree t.11e btclmWic or t.be.: 

hrl'nc out mW tile U.. ot t.be aet.ual ~tt, at 'lll1cll u.. u '101114 
be loclte4 ocm. ne pUot waall! ban to wort: tide t-toa w- 11e CGU14 
tate ott. _;.--· . • · . • .. 

Q. 

a. 
Q. 

'· 
Q. 

a. 
Q. 

II t.ba'e • nmLac uPt. or tu"s.r Or U17 nmLac em ~ club board · 
rllli'bla to tile pilot. or tile co ¢'ot t.bat. 1zll!lcaw• 'lllat.ller tile taU '111111. 
11 locbcl or lllll.ocbclf 
Tel, t.blt'l 11 • 

nat. lf tile loiSlcat.orf - -- --- --- ---
a rei! 11('b\ t.bat. wU1 'be em 'lbc tile tall '111111 11 DO\ loclte4o 

.. _I. 

Captd.D J'rmt a. Inlll, &.Co (leoaU..S) 

n tide polDt., Capt.dD _Inlll •• reo&ll..S 111<1 r-!Dd..S t.bat be •• 1Ull 
.....Ser oat.b, 111<1 wot.1t114 u tol.lOfti · · -.. ... 

JnlBIT •a• 

---...&-. . • • I 
- ... •'- ... -:.· .. __ _ . ,, ·. -·· 

.. 
. 
. 

I 
. I 

-~~ .,. 
:...· .,_ ! · ...... 

.• ; I . :- --~, 

i7j: 
. ., 

i '"-i, . . 
.;.~ ..... 
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Q, Ban 7011 rrer triad tbe CGDtrola with Uae 0011trola locUon · ·• 
'· ~ iDdiree~ ao, l reoaU •u..u.o& 1z1 llllder tbe qtrol ~ to tbe 

pllo\1& -\with tbe OCIIItroll ·locb4, To .ab Uabl Millar, I I' I "a' 
ba'I1Jtc aadata<l IITa&lt '117 \aldJtc llol4 ot tbe 0011tn1 '&bael, l ban IWftl'.:. 
ltllde aa 1zlnet1caUca ot \be ~ftl or p1q ot tbe -'trol ool,_ ..-. · 
U.., ._.. 1z1 a loc:Dd poo1\1ca1 . 'but l aa Sllpreue4 \bat tbere 1a a oarta1a 
-tot t-ad at\ aot Ill\ 'd.Ua tbe 0011\I'Ola loc:Dd, 

,•' 

--~---
• 

Oct.ober 811 liiSI, 

ir. COOZ'E• lloUalld ftl ealled •• a witDe111 waa dl&lT ......,. ad taeut1a4 
•• to~•• • 

Q, lha t are raar cllzUelf _ _ 
A, I aa a IW!car llapar1ntaodct, l ban ccenl· oapeniolca ot Uae rl71zll 

Brueb ad all tbe ~ebaaiCI Uli&Dtd thereto, 

c:. A prniou nm•••• Ill', Backart, baa etaW that ba •• etaDdq near 7"'1 
tlur'.JII u.a tata-ott ot u.a Bo&JJw m :ra•tcdl7 ..,~ 'l'are ,.... aa a:ra .tm••• to tb& tata-om 

A, I 'IIIII witDe11 to Uae Cl'llrb, 

c:. In Tour opl.n1cos, nre all t<NZ" ... tora Ol"ft'''t.!Jic normllff 
A. Y••· AJ>I>U'III~ t"-7 were oide ope. 

c. r.bo were •uipltd .. er ... Chiotet 
&, lr, PC11 CI'OOI!t ..., tiro Rarlc J:ooclll'o 

ltr, Al1011 Z, l'onaA Octot-er n, lU:S, 

llr, W011 z. - no Cl'lltd aa a oritDeoe, no dul7 ...,, ond t.eaUNod 
u tollown 

·. 

"--..,---"'"7--=-~--- ---- -· ..:_ ... "" , . . .,; • 

-. __ ..,.;.< 

• I 

• i.'j" 
' ., . .. 
-~ .... , 



. . ·. 
< ,• •• 

•• < 

Q, lhat ue :rollf' o!aUeat • · 
"· I aa iA &1r!>lu• •ehei• ill the.~ !lrlmtll. 

~. lere :rw .., .,.. ni..eaa to the tak-tt u4 craeh or the ~ t99(. 
&. I •• a n m••• to the -tr 1:111tU ~ut 1>etor. 1 t b1 t the ci'Oib!. 

(!, ua ... :rou - UJT predcna tlk-tra or tllll al:'plaD•' 
'· 1'••· 
(\, Daocrlbe the talt-tt h'oa the U.. J"'Q 'aaw 1t, 
&, n. tu-n e.....t to be a Jlonal ..,. 11!1 hr •• the raa 11 -eened, 

Tbe cel7 dittareaca I could - ••• 111ot.M4 of raia~ the to11 be .....S 
to ttr- OQ M1:1z1c a thr• po111t tab-ott, that ftl wbat 1t aP!*Z'e4 to . 
be, lhoa be palled 111to the air 1lloteo4. of the a1rploJie co1111 111to a · • '. 
110%111&1 clUb, U ..-a to co 111to a YUt oteap cUab. It looked ao U the 
lh!p etoppacl 111 a14-c!r, U t.boo elt.llel' bake4 to the lett or feU ott. It 
we about a llO. a.- t~m~ to the latt, .tRte4 4owlnran!, 'rbat we JIT 
l11t a~& I:& or 1 t 1111Ul attar U. b1 t the CJ'OIIb4, Uter it ld. t the cT0m14 I 
... u. -· 111 aa-.. < 

011 the .u..r -tt•, · tlle:r al~ raioed ton betore tlle:r 1att tile 
.. 

cZ'O'IID4. 'fhlil tat .... rr •Osecl l.1l:e a· ton ~ tat-rr. 

~. D14 the toll nv CON up at. all bef,... the lh!p latt the J1'011114', 
&. lot to -q lalcnrl.a&•• Tile to11 -.1. e...a to -t1111le to ~ after the 

l8Dd1tlc; lllealo lwl raieed to e een.a1D a:teot. 

• < • 

(!, Ill )'OUr' opWoa the ... tore ....., rlae Ol'8Q ll!loa the plalle era~ 
Ao 'flle:r !OUDded u 1t tllq w ... t 111 powv '"'• ~ etoppa4 with the 

lltpoct. 

.. 0' 

llr'. V. O. CaeMU October ~· ~~5. 

llr, 1/, C, Curell nc Cl\lled •• a witneoo, ne dul7 11110no Olld t .. Utled 
u tollowoa 

Q, !lbat .... rour dutl10! 
&. I 11 1111 Alrcroft Uu""" !)Jeillllr ill the &lrero.rt !l'O!Icllo 

Q, h 11 "fOVl' duf.T at. thla ot.ot!ca to :r... l.ni!JI"etlon .., "" &lrerotU 
&, AI I rule, ho• !ooler t»d ~elt ... lee ilU the 6!911 Oft .U IIIW tlrplionel 

tor the Urenft !l'l'lnch, 

OIUIII T •a• , • Poe• s 

. ,_ 
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~,f-----c.-.-nu 701&- Ulrtl!i'Boird lD"jiiar-....,-wvd• 110.-tla\tliiieUcouf- ' • i 
'Ciae I 1Dap.ct•f tile airplea, II'. Boller·ad I iupectecl U. -.trc1-'lock · ·- ~ 

Q. 

I" 
Q. 

I'· r '· ' ~ 
,Q. 

'· 
Q. 

'· 
Q. ... 
Q. 

'· 

~au..... nrn, be tried .it-alliS the·t tried u. It wu oPift~ 'b7 a ··. . ~ 
p&ah ad pull CCDtrcl OD the tloor be- tile pUota• -h Wblch to pub 
up eacaced the .... trcl.lock alliS to pub 110101 ac tile top -. nub with tile 
noor ...team the .... u..l leek. A\ that. U. " "" llll&bla to t1ll4 uq 
plq 1D the ~ 'b7 IIOrl.Dc tile CCIIU..l lnD'tace_!· OP tile eGDt.rol qua&ut.. 
n.. tunct1CD1Jlc ot the -trcl d that. U. operated IIDder ~ -.41U...a. , 

. . 
Did the -trcl baldla han to be aU the -r dOWB to Wllock the CCDtrclaf 
.&a DMJ'}T ••. n datei'II1Ded1 lt. w. 
(The w1 tiles a ns ahcma the -trcl lwldle which had b- re.,nc! fl'OII the 
coclq>lt. ct the Boel.ac 299 .&1rplADe,) ----

1'1th the c...ti"':t bmdle 1D the poolUoa llbout. 1·1/% laches ti"'a the bcttoa, 
..,..wt the ccatrcla be locked. • 
rea, th"7 IIOalot. 

Did 7011 bT tile -ti"'l co:._. with tha-cODtrclo 1D a locked poa1Uoa7 
I W. 

Bow .,cb tr...,•l clld tho coatrcl11beal bon 1lbea 1D the lacked podUODf 
It no nry DoU-ble. 

Do 70il ban ., ctrlchl recorJ or thb 110""""t. 1D roar detaU tnopecUoa 
report! 
I do. 

Io thb record ... orrlebl nqul ....... t. or 70UZ' podt1on7 
It b • 

Do 7~ hne a record or tha tnnl with the c011t.rol baDdle pertlall)' 
releuad7 . 
lfo, but •heft the CODti"'la are tuUr IIDloctad the M1 tore I.Dd art. t.rnel ot 
tho coat.rol wbnl nt the C811tft' li.Jio 1• 17 laeboo. . . 
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·! t 
llro lclftrd L, Pratt. Oetobel' Sl,i:liSII,:---Jf-i-,;,-,; 

- . . • - ! I 
lb'. !dftr4 L, Pratt na Cllllecl aa a witaeaa, wu 41llT nono ...t te.ut1ecl; 

aa toU..-.s· i 

Q, llaft t.ben lieta o:q 1111aaUataetoq rwport.8 -.de ~.'tile ~ qaallU .. ot 
t1111 airplaot -

J. lp air. 

Q, lt tl>eH ba4 bMD- .Zii&UifaetarT ~ -u tbe7 baft ,... to )'llllf ·' 
1, SoMU.a tlloao W..C• u-e report.o4 to • eD4 -ua.o laJ01' !1U 'Wall~ 

+-------1'11P0rt ~ t11re~ _to U._CIIi•t_ra&ineor•• om". ~ 

.. 

Q, It tbere ba(b- o:q IIIIMUataetof7 repar\1 -.de Gil tloa BoeiJic !!19 1101114 
, 7"" 1n 70UI' eapacitT baft lal01111 or that 

J, I would. Dot. baYe mown 1111••• l\ bad e... bac:lt to " tllrollch the Cb1et 
EDtlDeer, I baft Dnel' Mud or arq paC'Ollar 01' tmdeoiroble tl7iJic qtl&l.l­
tloo aa upreon& 1>7 tloa pUot, 

Q, !ao arq pUot1 a o'boerraUOQ report 'beca Mde .., tbla airpl.tDet 
J, 1 pUot11 o'bo...,..UOD tono baa.,....~ ~et..SI>J Lt. 1'\tt, 

Q, (Captdn Craic1• ,.m,.o lr, Pratt repOrt) 11 thie the pertJ.all'epOrt -.4• 
'b7 L t, 1'11\tt 

1. tea. 

Q, h there arq reterlllCe lD tblo repOrt to lQI\z'oUa'bW\77 
1o Too, IC rou..-.. 011 l'e&• z a DOtaUca 11114112' heo.c!iJic •C:C..mlo• - •l!lldcler 

is "'r7 ha"7 1n rll«ht ...t aholll4 'be -.4e.U,ht.IJ'o tlnatot' h· baa'7 ma 
l""diJico Dedrable that lt. ba u4e llKbt.er,• And acdJS Oil Pace S 11114112' 
boediJic •C:C..troUabWt;ye- IUfeeU...,ou ot the cea\z'ola la aoUotoctorr 
~b eDUro Z'll>t• with lltUo cbezlc• lD torceo with clw>(e lD opaet, 
Jlu&ler ll apr~ loo.c!..S ....S ebwld ba ll(ht.eri..So D011n'blo that olont.er 
rorco ma l....SlDC be •do l~bt.er. • 

' I 

" 
'"'' e , 
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; 

• Q, 

.l, 

Q, 

.l, 

Q, 

.l, 

. . . . .... -. -. 
• --
Wou14 Wa- tlla\ tile tn.Sl.1l!l qe ot tile tria tall.b.lO ~~abaft 
or IO .s..-a belDw tile Ve.1l1!ll: e4r• ot the ~_, · 
U eoal4 - 10 ~· belDw tlle ~ 1o11ce or t11ot ~tor. 

!boa tlla\'..,.U- tba\ u.i~~~ ~~ ~ ... •ell .. \o-. . 
ftc\ tor a ao• lse&'l7 Clllld!UCD aa tile tak8-ott! · · · . t... lad 1B -eoUoa 111tll w. -.u.u.. 1\ ... aOta4 tl'OII tile .llnlraft 
...... ell sat Iaapect1aa 1!8por\, tdliell !Belullea tile ft!cllt ·aata, tba\ the c.a. 
locaUaa aa ~ nU tww"11 tor a baeMzc t;no. ~~ ~ · 
U,ll 11ft' _, ot leea ~~ Cbord (lr,J.C,) 111tll RM1a ~Sa. 11114 Zlol 
per ca\ •,.l,C, .111tll wbee1•.11P• .• 

• 

October 81, 1~. 

Capta!B lloftnl a. ~ ... ealled ... WS.mou, ... dal.T '"""' ODe! 
teoUfled ao roU""I 

EXHIJit •a• Poe• t 

••• 

·• 

. . 
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·. 
r:ha~ are :your duUoat 
I u 1D c:llor&e or the Propeller t.cUOil or the .lirc:rert l!ranc:la, 

a.. the ,.,.aai,.u.., or the areclo: or the J!oolDc tW, dld :To" rlzld 1117 
WlcaUaa or 0ZJ7 110~ cr pro;>eller tolluret · 
Jo alr, Tbe t.f'o lett. mel~>~ propallera ••re proetleall.J "'*JJlet.o 
tor a to• lUt.lit lllclo:ed pert.o, 0.. the rlcbt 111c1zlt1 the l>lalltl lied 
ed dc111 Md drcrs>od orr ao •that. :rou eouldo't t.oll ellothor tlp •• c<~~e 
or DOt., A llbanlc toihre WOIIld probol>l.J lion plllled the eDclDe clear out. . 
ot the ahlp. Tbare n1 no lDdleatlCII ot 1117 lhallt Nlure1 u hr oa I 
eould rllld. .. • 

~. Did 7011 obaerYe tho propeller eot.Unc att.or tho eroal>t 
A, I ,lllrlrl • t. c:laeclo: tho t., . . . -- -

·. • 

lr, r. 0, Ca81ell (l!eeolltd) 

\ 

lr, I, 0, Ca11ill ne reeallod ud relllDcled thot. be ... eUU mdeio ooth, 
'md t.eetlrled .. ron ..... 

C:. Ill~ lt.lt.ellellt.e thla aonrlnl, 7011 eutod thot. 11 a reai.lt. or :rour 
pil;raleol lllepeCtlCII or tho alrplue that. tho elrnt.cr loelt balldle pertlal• 
11 up WOIIld loek the con t.roll, · 

'· 1'••· . . 
c:. Bue :rou 1117 coapuutlcca t.o nruy thot.t 
.&, I ba.,., lie hne aaalllll'<d that. acd tad lt. llo1 a ntlo or t-1/2 to 1, 

Tblt. lot the IIO'ftlllllt. Ot the CCIIUol hoadle 1zl tho COclo:plt. la r-1/2 
t.lato the 80'ftatllt or the lockillc pill ia the quadrant. .l.e....W.C the con-­
trol h&lldle 111 the cockpit. to hno teen lip Ollt lllclt, t.hot. •ould cl ... 
1/1! lllcb, IFPI'011Matel.J, or tho plD lUll OllC•ced ill the loclo:, . 

c:. Tilth tho ecctrol bMdle 1D the cockpit. up ooe lllc:la rroa the fiDOr oboe 
... •p~oxlut.el.J tho poaltloa or tho eaa pill olthill tho ... llott 

A. It. 1o o'-out. bolt n:r ""41"'"" lo tho locke-t podtloa, 

(l!r. c~rcoll "" •hom the podt.lcc or the et:a open;t~ the ole-r-~tor 
loclc u lt •u obce"od b:r the l!oord,) 

'· tlth th• .... lo thil podtloa hoc; t•r could the loclo:lllc pin he encr.cod 1D. 
the hole or the 'l'l•dronU 

A. 1/l.S or m illch, 

wun "1:" 

.. . 
• t t ... 



.. 
! 
' 

·. 
•· 

1~1, 

q, D14 ""7=• ••lin ,.... :sa 80idJoa t~~oo ... uopeeUca" 1• &, Jrr, loccler waa 1/:f ulilt&llt..., tM Joll, I dclll't. bow poliUn~ wbetl>er- . 
be ·~ ... - .a t~~oo .. ebecta or 110\, •• .., r 

Q, 'loald ba ban oceu1CD to tbact U.O. a1110t 
&, lieU, I -.ould oq ;r-a, l>eeaun ~ ftl aaliatut. -~ ~ Jo'b~ 

Q, M4 7011 ebact tM teaiCD ... t.ba ~z f.Dch ea'bla at. wq U..t 
&, .rut. l>T r .. u..c it, 
Q, Bow tr&quatlTf • 
&, Each .onWic 'botora tlJcbt. .. Ml<a a .-ltual. UPpeeUoa or all eo~~b-ola. 

'fba eablaa "" fA a pod Uoa tbat. t11e7 -..ra "fV'1 -~ talt, 'nlll 
1nPpett1cn ftl doaa aach 4A7, 

• 
Q, It thee bad b- wq lllldue elaeluill!ll& or tM ea'blu 7011 ~ '1101114 

bon o'b•ernd it, '1101114 ,_ llOt.t 

'· t••· 
Q, til 701lZ' f.DopeeUoa1, 11 t.ban wq ~ce alq tbora CC!Ib"ol.eo.bleo ·'lbwn 

""7 oblaet. caza •" 111 thoro ODd foal Ulat 
J. tt. 11 polllbla \!Qt. llOt. probable, l rae po1Slbl7 eoald cat. 111 'botne t.ba 

colo ..., tbe pallq ,_~ n l• - .,...., l1bl7 to baPJ*I, · 

Q, 11 t.ben wqt.bfAc 111 t.be ploae fA tM '"7 or ~~-t. or 1014 tbat. •• 
earr1a4 \bat. l>T wq -rr jolt. or ln: e-r..U !.It s:17 ft7 J .. or lllt.arrere 
rit.b t.b• openUoa or t.ba .. ooatnllat . 

&, I doa't. 'boUen eo, -ro .. r • .....,. ..,...till tllot. ~ nleb aJc:ht. 'be~­
ln& t.nom<1 ltl tlla p\JIM ftl aeera-.4 ...a •'""7 fro• ~ tOO!It.!"ola. That. 11 

. t.boo laot t111nc we do, 

-4-X: . 

t:nustr • C" . ,• l'a(:al 

• .. .. . 
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;"'t·-:'\•-:r "•· i ·· 
::l;.:~ -~ p~ • ~. ~i-. 
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• . _ .... 
-..... ·l.. 

....... . . . 
----------- ==-=-------· -· . -.. ' 

'~ ...... .. . ,.. .. ... . .. ·. -:.•. ,\-
Q. IJI d.U Uoa to r- hapecUoa11 are S.U,.CUoca u4e b7 •clllltlol ot 

tile lloeia6 Coiip0117t. ' • . . 
'· ,., all'. 

Q. &re th17 M4a SadepoD4•~ or r-a or alai!: 'll'ltll )'OIZr'a1 
&. Sou or th8ll ftN '11'1 til • u4 10M '1V'1 1ll4ep-sd.,t or •• . I quU at 

·-
~· .. ·-. .. 

·. 

. .... 

StSOr!on-I etseclt: dtll t!lea tba. nuL -•IJ!c-arto the ...me t!!q·espte~-----· 

' t 
'• 
1 

! • r 
t 

i 

• 
~-
• .. . ,_ 
·• 
~ 

~ 
~ .... 
< 

~ 

atter I lett the ftel<l. . 

Q~ 1'ba\ 1101114 be .,e.,.a_,. to ..ie a ..C., , o'Cb lllapecUoa or the lock111c · 
4mce OG tile tor~~• tubes or the elefttor ...s the l"lll!4ert -. - , 

&. JOG 1101114 ba,.. to "'""" that .,.,,,.,. d aa the f'uah&• or czu1 bact 
.~b tlla t'llaelace 'llllcb 1101114.be rather 4Ut1caU to 4o1 to •ctaallT 
'" llld&!e.- • 

Q. D14 the ~t bu4la operate Ma11Jf_ ·- . 
&. Wltlloll~ .,...,.,.... • .. the CODtrob, ;rwa. l'lt.!l preoi!ID"tt aa tlla CODWla, I· 

WOIIl4 aq tba' 1 t WOIIl4 op.rato bud. . 
• 

Q. 11'coul4 u be P,aallala tor "'"'me to -' coucb .roroe Oil the oooiwt 
col"'"' to P""Ot J"'UU' ll>loctllle the coatrob! • -

&. I bo,.. anv trle4 it 111 tba\ napen, toat I beU.,.. it -.14 be alMa\ 
lllpoadble to mloclt: it with a 11'1'111 _, Ot preaare OQ the CODWleo 

·Q. 1lb;r 414 70il Urt the caat.rob 'I!M.i 7011 allloclt:e4 Us.! · 
&. To k"P tba CODtrol col1Bl rr:. ta1lhc forward au. to the -aa nlcll\ 

on the elrntor. 

Q. llllr1!le ~ bat lllapeoU"" or W• plaae beton nlcbt, nn all tUna 
lnlcltl .. 11\ place u4 aartle4! · 

A. Ia tar oa I cou14 - rro. a dwal lllope~Uon, thq nn •. .... • Q. n ... 70il tr114 the cont.rolllll1ocldJic u4 loclt:lllc: •cbaal• u4 trW the 
I!IOYD""t Of thf' CODtrol COlmD tOI'I W art, i!U u:t OQe actual17 cbaclt: 
.. to t.he 110-t or tile alaft\or! 

1. lo. I eou14 loot out the wWotr tmd det.cno~De !.hat IQ'Ielt. r cou14 -
tM t the con troll '101114 110~ - '011011 tll"7 ,." loclce4 tmd tho t tll17 nra 
r ... to ...... '""• unloelce.t. • 

lr. looeph llarrl...,. IOftllber 1, 111350 

lr. loeepb llsrrlull ns callei u a wltnlls1 ... cl1117 ......, o...S tooU:tecl 
~a r~uowaa 

Q. l'blt "" T<>VZ clllUea! 
&, I •• Cbler Inl'pector or tho rlTI.nc llrr.ncb. 

Q. Bow 1011;; b&YO 71>1& been ••nlol14 to the Job •• Cl>l•t' Illspector or \be 
rlT~ !nmcb! ,:: • ,• .• 

A. Slllee t.!le 7MJ' 192!. • . 

EDIIB t'f •c• 

"'•J'J'$F•---r--·--. ;. •, --..----· 

' ' 
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Q. 

A. 

. ·. 
Oa ncelpt a\ ~11\ no14 or • DOW t1Pe alrplaM w~~ .. 1\ 111 t ...... ..s .. • ; 
onr to tho~ lbucll tor 1\1 ptrtor.moe \lo\1 '0111.\ qatoa ot r; 
lzu,peotica btltare azs4 attAr nJ.cbt. le Of"'!ere47 • ~ 
The Cblot ot tho ~ lroDch· pna u 1Datzomc\loni aa to wllatber tho ! 
a1J'!lla!lo 1a to bo no- bofotoo tho 881 l.nt!p00\1DQ 01' Do\. Illl - 1\ ; 
baa to bo tlnD llotlml tile 881 J.upecUcili .n an m.:ed to na. a poe---·~ 
fU&bt. 1Dspeo\10Q OD tho &1rplau. Tlda 1Dapeo\lOD -o1a\l·ot ~ .;. 
tho eod1:lc 1114 cllecldiiC tile q1Do aoceuo.-1 .. &114 alrplaDo coatrol.a to· .--:]' 
ooo thot. t11o7 an ~ 1Dotall.o4 a4 1D aatla~ototy aczl:l.tlc ocio41UOD. • 
Uter tho alrplaM baa ado FOlJa1Dtr7 fU&ll\1 thm tho al:rplAalo 1a \Ita • 
otw to tho ho\Ot7 lraacll tor tile 8811Dspeot10D 'bT aU lnolchoa, 1Del'IIOS­
I.llc tho llT1llc l!riUicllo 

Q. wu tho lloo!Jll m nooa br·llr Corpa por1011nel prior to tho 881 1Dspeo\10D 
be!Dc ..aot . 

1. I 'IW14 M'f _u..t. 1t. woa aot·, to rt:t b0'11*'1:o. 

Q. na tho Boe1Dc m woa tlno4·.;_: trw tho 11r Corps. ~ ..... ol to .a 
porr-ce t.ea\11 what. 1DspecUOD• wore proacribecl t.o bo Md8 llotore 11114 
art.er tlJ&b\ ot.ller. t.!laD tbcM U..t. are ~ ucl are Uo\14 OD tho • 
101'2 It . . 

l •. l tl~ 1Dspeot.loa •.. 

Q. I oro t.!lero uq specl.al 1Dspeot.loaa tho\ 7011 or 111&11er autllorl tT fJi ·tho 
l.nspecUoa brellch d1rect.o4 bo ado ot oq special 1Dota11at10D or oqulp-

• , • • .,., 011 tllo BooiziC zm · · 

• 
' 

• 

A. lo atr. , ,; 

Q. 'loro ...; 1Dopect1oaa mero4 ado or tho -trol loctl.nc 40T1cot 
.t.. lot. ot1>or f.lwl 'l!ll.t. 1a -u~ oa tho Fora I. 

(The q110StlOD OD thla 101'2 I appUol ~ to -troll l.nspeetlan.) 
• 

Q. 'Die! ,....., u Cldot ·IDspector, 1h• U7 1Dotrllct1z• nth ret.,....co to tho 
1n::pectla~~ ot thla eo~~trol lo~ ~meet 

1.. lo ~~peclal 1DatrucUoso, no olr. !;> 

Q. Do 7011 bl!ye a Fon 41 OD WI alrplallot • 
1.. II> olr. "lo would 111>t. k..,p thla tol'll ... u1. tho alrplana be- .l1r Ccn-pa 

p~pc-tr. 
. 

Q. lre the 4•117 1D=:>"ctlo!\s that. 7011 M11tlono4 aada bT tho Crew Cldot ot 
tho ll1rp1Ane or bT 101111 _,.bor or JOVr l.n•pocUO!\ orculaaUcnt 

A. The ln:pecUono are lll&do bT tho eroo Cblet • 

Qo lla~ t.lle trallllll: Ot.roo.al!.Do CCIIII O! t.llh olrplMe, ~1\1 t.bo ~eniMt.!l 111-
0poCtlOI\ plate at tho r.ar ot t.!lo tusol.nce bean relll)nl<) a!.Dee th11 ail"­
plono baa been deUftro4 to t.!le IDspecUO!\ Brr.nch bT Alr Corps ;>onannoU 

A. Vo as.r. 

· . 

l'ato :. · 

: . '-
'· . . 

.• . • .. 
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' ~. 
• 

• ..... ,.l-· .. ~~-1 .. -~ • .a ..... ",_ -.. .:~; . . ~ . 
' 

~. 

. . .. ' .. 
, .... • 

.......... 1, liiSS • 

.... B•taoa n1 recalleo1 1114 ra1D4e4 tha\ be n• •UU 1lll4v oatll, 1114 
\eatlt1e4 •• tollon1 · _ . _ . . · -

Q, lllftCII' tlla lloa1llc HI 11&1 bee ID!e:p!Dc pwtcu *"" tel\ b7 tile .l.1r 
Ccorp• tlT1ac .,...-..11 """7ft Dl' 11117 ot tile • • •let at \be 8oe1DI 
eo.p..q ada a rtwal 1Depeetloa ot tile 1oat1nc dmee, U.\'porUoa ot 
U ... tile -t.rol nrtaceo! 

1, 'fo1, \wo or tllreo U..1, 

Q, Roo do 7011 Mka tllll illlpecUoa! 
1. lie cn.ll back tlu'!lacla witll a n.aabU£11\ ad loot U'OODl \o - 1t tbere 

11 ~ W1'CIIC tbere, • t ... ~ ' 

Q, Jlaft 7011 I'UOft4 tile~ ltraoa11Da ocaa ID4 laepeetloa plate a\~" 
tile 1'111' ot tlla tual.oce! • . ' 

'· •• !lift .. _,e4 tile .tzoalllar:' 1\reulial ....... :r-•. 
. . . . . .. 

Q, S!Dca tlla alrplau 11&1 bee tanle4 o-..r \o tile .1.1r c:cn,.. tar \e1\ IUpt! 
1. I dcll1\ r1 ••bar, I t!W>t 1\ a1 atter tile tlrl\ tlf&bt. 
Q, Do 7011 alAt.ola a 1oc ot l.upeoUoa oa tll11 lll!oploaa! 
1, lo elr, loaa tha\ I boo ot; 

Q, Do 7001 111ft 11117 wrl\t-1 roo='da ot laepeetloal ada! 
.a, tlla\ I couldll1\ lilT• !llo pllo\ -u 111ft 1\, 

Q, lho Uoil\1 1D ~ tllaoo lupol\1""''' - . - - ·-
.a, 1111&..,... the other *" or 1 do eq worlc •• co 11114 cet tlla pUo\ U<l tile _lft..,. U<l tile •tor MChanlo 1114 n all ebeclc 11oh other ""1'7 U.., 

• ~. I11 ~ 77fll' 1DopecUcm ot tlla ooa~l loclc1Dc de'l'iea 111ft 7011 n"l1' 
cbeclted, 1D uq ot theso 1allp0ct.1oaa, the elllftl1cal bet- the ODd ot 
tbe bcldJI.: pln ODd the raca or tlla loctlllc qudnD\! 

.l. lo. elr. 

Q, C1111 7011 ... the taca or the ~ quadrtlllt oa the elofttor tro. a -.illllal 
lnnpeeU011 ftlld detenlno •hetller or Dot then 11 1 oleA!'OIIeo thera! 

1, lo, I eu•t, ._ ... 
1:', I• thlll'~ MT lncpocUon bole .... tllls ua be •-' 
1, 1fot. 0111tlro1T• 

Q,· ID ceae ""7 ~·· or ldJuo"-tl or MT eort. an -~~ 011 tllo loef.nc Z119 
ti'OI :hooo do 7011 c•t 70U!' lnltruoUona! 

A. r.... .... Towwr•, the pilot.. 

Q, llo 7"" Mll:a ozq ~·• or ldJuo-tl •1tl10ut detlnl\e 1DatNetlono! 
A. lo 1lr. · 

. ' . ~:· 

: 

Q, Jlan ozq odJu-ta "'"" -· 1D ....,. part or the CO!Itr•l lock1.,.:""156"1"1ca 
a!Dce tlla alrplana bao be,.. tumed Oftl' to the 1lr Corps tor perto,....oa \eot! 

.l. Wo all". 

Dlll!U •co 
' . ~ Poco' 

• t 

·.· 
i 

--~---.. -,- ·-- ---:---:.-:-

·' 
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Q, It arJ7 had beoa ...Sa 7"'1 would ban 'l:pOIIII about ltf 
L ~. . . 

. Q, &\ 'lhoae order• elM ,W l'ftiOh the eGDef-
•• lb". tower• •• 

Q, 1'!ho alee ftl Pr-aeo~t. whell the wort ftl dDDef 
.l, llr. WellR IID4 11Jialt wen there, 

Q. ll1d J01l bappa!l to bow wilT llr. Tower• 1!114 llr. li.UO bad the .,.,... 

·~·~ . 

. . . ' . . 

'· l!e ~ht. he ralt. a lltUe jd 1D the raMer """tzol 't~ob-md ..... w 
to to.te a loot ODd - 'lbether be wu ~ht. or ..n; ----~.'-_=-==c=....c_ __ _.,...;:.:.!.: 

':1. 

'" 
Q. 

'· 
Q. 

'· 
Q • 

'· 
Q. 

'· 

!fan 7"'1 nar bad Ill ooe .. tDD to lock or 1lll1oclt t.IMI CGilUOla ar the 
BaaJ..ac zm · 
~~.air, •iiWi) Jdcht• . . ·~ . 

lla8 does that. """tzol l'mcUDDf , 
TCIII plt. ~ &I DMl' Dftt.ral &I 7"" ftDt. lt aD4 pall lip DD t.JMo 
-tzol to lock u. _..._. . . . l . • . . . . , 

.. 
ll1d rou anr ban ooe .. taa to lock 1t. below t.IMI antrol palaU 
DDl7 'IlleR n •era clalal ~ the back ..S at t.IMI a1rplllla. 

ll1d 7011 .... r 110Uce aD7 bl.n~ or the. eockplt baadlef 
lo, 

. . 

Q. 
. . ·-·· ll1d 7011 ..,... exert aD7 prai!!UH .., t11a caat.rol eo!,... and t.haa Ullloclc lt.f 

'· TOll a>llldo0t.. 

Q. Ill eoanecU"" atth the 1~ or llllloet!nc or. ~uol. loet1n~{:'ah1.C., 
h t.IMira arJ7 plq 1n the """uol eol,... tor. •••tO'h''Wb. lock~ 

'· , ... 
Q. &boat boa .. ell '1'0\lld 7011 ""7f 
'· !!at•- - 1!114 roar 1nebae, 

Q, ICNld tt. ba ponlbla to lmlock the CODUOll aa t.he ci'OUild 1t CODildarabla 
r....., or art praa..,... aera bal..q aerW aa the e011tzol -lf 

l, I don't. tlll.nlo: 7"" CCNld Wllock lt, 

Q, It ther<t were a IIIID slttlnl: 011 the alentora l.n a lacked ro•tt.1aa~ •ou14 
1t ba pbTs1cal.l.7 poulble to ral••e that. COIIUOli,D the eoctpltf 

.l. I dnn' t. tlll.n't 110. 

. . 
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. Wnnber 1, 19Sll· .... ~~ .. ~ (!eeall.a) 
• 

llr. tea~ no "called ....s nsla4e4 u.a~ be no at.Ul lllldar oo.tll, ....s 
waun-a u tollona 

Q. S1Ace Ula !loe1Ac HI baa 'liMa Ull!~~r~oinc pertorwnce wa~ br Ula .uJ. cOrp.--­
t1J'11lc por141111ol ba.,. 7011 or ~ or t11a •cballloa or t11a !loe1Ac c:o.peq 
ado a 'liaoal 1Aipt0Uoa ot ~ lock1Ac o!moo, Ulat porUca ot 1\ .oa Ula 
CCIIWol llllrl'aoalf · 

Ao lo, 11ot ~ WJ7 l:llwleo!po 

• 
Q. Do 7011 a1Atoill a lee or 1Aapoot11111 oa tbia a1rplallof 
1. Tbat, 1 boll..,., wu doaa, I ba4 110t111ztc ~ do 'litll u, bcu;u •. . . . 
Q. Do 7011 ba.,. err 'IITitte!l J'OeOI'o!a or 1AapoeUana •o!af 
A. lo. 

Q. 

'· 
Q. 

'· 
Q. 

'· 

Ill .conaeeUOft diUi ~ ......t •• •cballle, b 1\ aocea...,., or ba.,. 7011 at 
UJ7 tiM locbo! or 1lll1ocbl ~ CCIIt.rol 1ocl:1De o!mcot . . fu. . . 

lou14 it. be poaal.'blo ~ Wlloclo: Ula CCIIt.rola oa t11a ci'GIIII4 it eoaaio!ara'ble 
r ..... or ott. ~'""'"""' ..,.. be~ e:nrtoo! oa t11o CCIIt.rol 1111oe1t 
I o!ou'bt. 1\, 

It tllar. ..;,.. ... .., oltt.~ oa tile olen.~ra 111 a locbo! poa1Uoa nu14 
1t. be PbrslccllT poad'blo to relMH Ulat. .,..t.ro11A Ula ooctpi~f 
I eoulc1111 t. SOT. 11111t. I boll..,. it 7011 "" 1~ oa tile eolum it. nu14 . 
be bard ~ relauo Ula lock • 

i 

.. 
' • 

. ~.:· rere )'Ill& ,;>reaetlt II!!"" lro Towers aD4 lro tella bad tho tralllnc atrea&Une 
eone ......,..,.:1 troe tile I'M!' ot tile tuaelaj:af .. '· llo, I bad 110 ~O'I'ladc• ot Ula~ bolDc reoond, 

o. Ran 7011 aaie ozrr ln'ptcUoa ot tile •lan.t.or lock1Ag o!o'licoa !roo ~ ill­
aide ot tile !'llooJ.o:e olnce tile Boel.ng ~99 bns been taroeo! Oft!' to tile .l1r 
Corp• ror wet n!.tbU 

'· lh, I haft not, 

lb-, ralh n• roc.,lle4 aod realno!e4 th,t. he ..,. oUU 11111ar ootb, •nd 
t.ast1r1e1 •• !'ollona 

IXIHIT •c• P-.a C 

•• . .. J .. .... -
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Q. nat. 11 ~ rel&Ucalllli;t •• FoJ•at qlnH:o or t1111 11oe1nc c:o.peq 

Gil tllia ~ 291, '11 til the pllo\1 llro Tonn1 1D4 tile \WO Mdl&lca 
or t1111 11oe1nc Cuapaaq 'Olio ..... bereT • 

'· I ~II\ 887 I aat 1n aa adrt11017 capo.eltJ u m u CJ:I qlneeriJw · 
lteu 011 tiM aUpl.qe an -cen.ed Cll' CJ:f cbaac•• till\ tiM Dlrl.alGD Cll' 
tile pllo\ lll(ll\ -\ to .a. . 

Q. '101114 urt clwle•• Cll' ..SJutMD\1 .. tllia drplazle bol ...s. nt.lloa\ ·J<IIIU"-: 
~ Cll' wltlloa\ 7tzV lla"f1nc b.- ca1l84 lnT 

&. I WDit not.. .. · 

Q. 1\ CJ:I the alD.,.;· tiM aUpl.q;llaa b.- h- a\ tile Dlrl.lliGII, both pi.CII' 
to 1ta bolinc·tarn.l OftZ' to tile 11r Corpe tR ,...r-oe wa\ a4 alnee· 
till\ u., baa a rl.aaal lnopecUca b.- Cll'ISe....s ...s.·or tile J.Mir!nc­
rl.oa CD tbll ruM• lll4 011 tile ellfttora e\ tiM -trol orartaoe _, · 

1. lo. 
• • 

Q. 1lO 7011lau,.. U .r. T--. 1184 tiM fu.lace atreu11ne - zo...,...s a\ 8q 
\be Iince the aUpl.qe llu b.- hlf'e1 rozo inopeatinc CJ:1 par\ or tbll 
-trolat I • 

'· rea, 1t. .... ; 

Q • 
. '· 

Q. Ban 7"" '""" \1'114 to -.It• rliN&l lnopecUon or tbll elnator 1oct1JIC 
qae4ftlltt 

&. lot. alnee tile lllrplAne lett. StatUe. 

Q. s ..... 7"" '""" -~e ..... in whlcll 7"" cou14 act.uall.T - tbll I!W'tace or the 
quadnnt. ancl t.he clMnllctl bolt.n .. the,pln aD4 the qud""'t. w~~ .. 1\ la 1n 
t.ie unloc:te-J CGII41 UOil! . 

1. lot. alnoa the a1rpl.ane baa b- 1n coalulOil to:- tlJ&IIt. 

Q. 1lO 7"" tMnt 1\ ;tOislble to -.te a rloual lnopo.oU... or tbll qudnn\ "" 
the elnaton aD4 do\enlne the eloaroDce bet•- the pin lll4 tiM curtaco . 
or the ~tt . . 

'· I u Dot. """''· wt. I beltOYe 1 t. could be lnopootecl thr'ou!;h the bottoa doo:-. 

Q. llheD th~ cootrola .... loetecl how mcll tore en~ o.tt D>ftiii!Dt. or the caatrol 
•beol 11 pooolblo! 

1. About t.,.. lnebao, 

CJIIBIT •cw Pace T 
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Q. 

'· 
Q. 

'· • 

-· 

' 

~r~. • ··~ . ....,.._,l:-:-..,...,·f-r,.... 
--· I' ', ·· .. , .. 1. 
' 6 .-,~·.· -~ . . •• z I .--: ~ . . . ~. . .: .t-::- . . ... • . 

• • • f • • • • "! • ;.· • ' . - -.- -·. :· ... :.·, ~ .' .... !'. . . 

. .. 
- .. 

;11a~ b the reaOCil ror the rf11D! bch8• or .,,_At.! • 
Tills IIOTe"""t. operates the ._ t.o'b qal.nat. lpr'1nc load at. the tab. 

'rltb the elO'Iat.or can. 1ocke4 1!114 rltb """' ""'" ltll}. pooalble 1D 
the cOAt.rol colllm, U>at. ..-CN14 be the atract. or J>lllh1ni: the control 
colwm forward. .,: • 
It. 1i01Ild rain tbe aeno. 

Tlda theA 110uld han the errect or 1Dcreaal!l,: the t.d1 beoriT c:Cild1 tiCil 
d,. to. the loeb! elnat.ora 'I!Uc:ll la Juat. the lhll w or 1.be artact 
~GU~hU 
It. 1IOu1d l.nCl'ellla tbe t.aU bearlnaoa bolt. 01117 ftf'1 clJ&liUTo 

• 

I.'• 
• 

• • 

• 

' 

• ... 

.. 

• 
L 0 ~ • 
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Q. 

•• 

·-· JraJcr.ft.a:ar P. 1111 •• zaau.alr ak4aee to a..s. Yd1«7Bo.plta1 ~ : 
' '1at.JT 111111 .u.4 at. Ut&l r ... ~-~Ira tM -• -uceel · 
aboft. u t11e u.. lla,lor n.a:-r r. •m wu tsnt - be wu ..n tDSer t11e 
tan ... ca ot al•"''ll or IIIU"OOUa ar.,..· . ' ; . . ' '. 
ftn\ tin~ Doaald r.. I"Dtt. wu An\ - at. ~talT ltU ,... · 
11114 •• t.....S to be llllftalo!q tnm (1) teoaraW -.-.«, 1! • laDe, - · 
t«ww'"l to tile '-• becS•1na 111 tile 1at\ .,.llrW, abon tile •+• cnJ.tal_ 
JIOtcll, atc1'"1 111 a cnoeUa - pollterlq - tM t.para1 -• ~ 
laft, 111111 ...U..C-~ ,.......,.,., ll1lt1IN Una, ~talT I •·to • 
lat\ ot \be Jd4 &aaital UneJ(d CCilltuiCD, IICdefttalT .._., 1nDtl1' 
lllrhca, ann., 1'11:11\J (I) CaatlaiCD0 IIOI!aratalT ~. poatarS,or turtaoa, 
1- tldr4, uw, ri&l>\0 l CD 41u&WJ (4) JllrN, let 11114 :!Do! ~ •• CD 
taca, ear m! ~p, ric~~\• 

ftn\ t1eutanmt Danal4 t.. M\- na n.,"fl4 ~ o!csl••ca to IUal1 Ta11&7 
l!oq1ta1 ••'"talT· n 1a., op!D!CD t11at. tlle..inlvrl•• s..~ ~ nrn 
t1ntonal!t. Doaald t.. Plitt. wU1 .ot. raa'llt 1111*-t 41aab1U1;r. It the 
u.. nrn ua-.z.t Doaald r.. Mt. na nrat. - ha •• .ot. 1IIC!ft' t.1>a 
an ..... ca ot ~1 or aw:cou• ar.,.. 

I 

I tint. aaw te.Ue L r- a\ •J'P"CII'SatalT lti!O ..... 11114 t-.4 h1a to be 
...ttar1z>c trc.a (1) Jllllt.Spla -. ot 1!114 .s.vee "-•• cmr tace, bolo, 
oru 11114 lopJ (!) Cclllt....S 11114 laC&ftW ......So(lnllt.Spla, ",;.'!;4 nat' 
t~w '9'01'\ft .r u.e .-.11, _. "•• .. tM ,.... a) ......... · • r 
Uuu, tnn.,....., t.b:-oiiP puiotal t>oDao • , 

~·· 

.-
: 

....... ...,..... 
# I ··• 

~-
• 



• 

. . 
IJ!arlr llo ~ W.. 1-•..S ~ u!c'- \o IUull Tallq llowptt.al-·-··­
' !lata]T. lt. 111., op1ll1aa tlld the 111jur11• Sllcwi..S ~ kl: r. 
l'oocler '1111 DOt. nlllllt SA parUa1 or ... -, a••w"v• · 1t. u. 

- U.. ... 11: 11. I'Ms'lwr-. t1nt.- be •• act. mder.tbe s..n- ot 
eloobol 01' IW'OOUAI o!rup. 

1 rsrn .., za~m a. Cat.Uac at. .....,. •·ta:JT t•IS ..... ...s t011114 Mil to 
be ~ treat 111nuo1 let. a4 2114 41CJ"M1 hee, al1 nrheelo . 

·' 

.rota 1. eat\Sllc--. ~-·..s ~ ......,--;;aee \o 111Ud.· Tilli:i IIOiijllial:==o-·:=~-=f~ 
.• !21ta]To It.'11111!r'.op1111aa that tbe Slljur1l8 Sllcw1..S 1. .• · -
M\Sllc '1111 DOt. nnlt. 111 parUa1 or i*1--' 4'•M"t;r• 1t. tloe U.. · 
.Tela J. Cat.Uq ,.. t1nt. - be ,.. DOt. mder tJil In"- ot eloobal 
or nuooUo o!Jap. 

I 

• 

.Tela lo M\Sllc (reoall..S) 1!1&\ol<lq, lo• bel' r, usa •. 

.... eatU..c •• rnin4..S u.t be·-. .UU ...sa- •til ...s \NU~Se4. u 
ron ..... 

Q. WW 7"" taU .,. SA de\111 •• m &I 7"" ca, 7flrJZ' reoolleot!ala hca 
till bedm'nc ot \be \lb-otr mt.U the cruh ot \be loeSAc at. 

1. •• toot ott tna till rurp beo41z1c SA a -ua wltc]T 41recUca ...S tna 
IV oblenaUcllll the 1'1&1 alae tbe P""'D4 -. ~ ~. l -. 
......,.... ot qtii1Jlc u..-1 mt.U the pl.ule l>lpa u..-!q a neep 
cllal>SJI& polliUas ...S l :mw tllie that tllq wrw pt\Sllc \o a eriUcal 
and eMrplleJ' CCII41UC111o I\ d14 the ~ tii1JI& tlllt. a lbip 'IIINl4 4o1 

~ •tall!ft& ID4 hll1ftc ott ... a w1ftc an4 co!ftc 1.11\o til• pwno~. l nm •t. 
•tch111.c t111 pUot.'• •oU0111 eo l ea1t. 11" rm:t 4eleripUOIII ot 11bat. 
•• co111c ,.. tl>lrl. l ·~ nt.c!Wic the cr-.1 ...s the me Up. 

• Q, lben nre :rou *"' the lbip • took otri _ 
1. 11&11\ l>lh1.ll4 ~01' llU1 1ft till pllot.'• eabiD, 1ft the _, Ill~ \o till 

udp\01'1 ll>l11rte. 

Q, 

... 
Q, ... 

rou reelll14 llbor1lT att.er the pl.ule lett. the P"'WW4 that. there wou14 be 
a cnllll! · - ·-
I••• 
Do 7011 reoallnoUc111c .... T-.1 podU011 01' &cu..,, a\~ U..f 
l J1'8\ aoUC..S ld1 podUCIIo 11 tar II I ea recall Ill •• 1ita1'41111 SA 
the abla witllld1 llaDcl• ca e1Uoer 111t. l •m't. nt.c!Wic Ida. Ia ... 
•t.u:411il 111 the dale beee- Ulere ne ...., 111\ tOI' Ida clar1llc \be t11&1ot• 

. . t .. --------- ~- --- ..... --·---



• 
• 

Q.· 

'· 
Q. 

'· 

q~ .•• iliA 7011 t.an: t.o r.teutAID&t. Plitt. ~ att.8r tH erull7 
lo Jo, I 414 Dot.. • _·. • · _ -~· ------------

-------~ ----
Q. "'lbat. wre 7f11I1Z duUe• .. Wa JIQ't.tcala' tUdaU 
'· I .. f11dat. wn. ~-. ... IIZI4 w were so1ac to do • e11ee11: eiJD IIZI4 I 

aa coUI to t.d:a .mh14 premn I'M41Bp a\ dod.p&W alUUdQo . . -. . 
,I-

.. 
.. 

• 

. . .. 

...... 

• -.... ---~----~- . -·- _.,......_,___...,;....... . ..;...,_ ~ -·- -----'- ' 
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:DaDa14 Lo l'latt, 
1n Lt,, .&lr C:OI'JI• 

q, -,_ 
q, ,_ 

q, 
• 

. 
I • t 
! 
I . 

Do 7" noa11 'lllait~oer 7" W all the t...ftl ea ·the olnwtor 'llh!ola 
70'1 th1Jik J'O'& 1boalt !san Wt . ; . 
lo, it 411la•t ·- llte ... w. ~. % aae•t 'bo11en thet "" tzq 
ts. rrmoulT w w enr ••14 tu tall hl'ftP4 trnal ot the Ill­
tor t-tt OP 11117 M" Uorlo % 41datt eft the SllpnldCil "" the 
ts. ot till• t-tt tut ,. "'" 1Ca111n • nop or ~ •11• 
llte tut, 

q, 'lbo11 ~ ll lt Mrullr to alHk \lao ooatPol 1Hk la a tll&tat 
ot tut oortt 

.l. 1 4oa•t tUA w w •r·ponllalar on ""'*• •n ot tiMi ts. ,.._ z .. t1Jlllc u pUn 1 '1101114 =look lt .,..u. Ye 111111117 ~ 
wn14 taS """ laW pooltlca wl\11 tJM. 1Hial4 ,.._ lt wu till 
oulln poilU• la 'llhlola to ra the.acf- ,., %utla4 ot a '"C 
t- ,. • tile 11al attor t!lo loeb& -eta• - W ra tJM. ,. w 
wn14---fto'ft----~~--. " lllllook the ooatroll 'boron t-tt • !lila o...U, • lea4J.ae lr 
% wu oo-pUot l wavl4 oiN&llr 1Hk til• otter w W lu4e4o 

• 

J'acll 

. ~· 
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-r 
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'f.._.! .• -.... 

'· 

.· 

;~ ":_ .... •.·· b.~ ... 

• 

.,. ... ....u,. 1..a t11e 'taU 'IIIIM1 n t11e tm-ertr ... 
llB tlllo ,~lnlar ft!dl' 1 1HII:H tile taU '~Mel. 18 w tale4 
Mo ,1wn 1teten -..sac. 1 I'NIII.C - D4 tri,.C tile llial4110 

- w nart.c .n tM·ll&l*-nW-.._,..c--.n 111alolo-....U-.,..---'-~ 
Slldltne t11n lt ... ttW aliOJIM D4 1 ulcll4 11-,or 1111 to · 
tat. hnU't a little tartw " tllft lt -a .ua Sao 

u 11117 nt..,.t w ..._ _.. lftn cettS..C ott \Ill cr-t " ~one --~ _·., 
aloob& lt, Jft ..U !!aft llftle.c lt ,....,...ut . , . · ,... . . . . . 

:ra rehnlloo to tile 1..t1.c ,.~lU. ot tile elnnor, b lt 
,. .. w. to 1oo11: till olnnor 1a antl'llt 
l ._,, 'boUne 1 Ji:DIIWo • • 

io....n,., la *" ,.dtlea ... tW olnator looblt WU ...... ----"----F 
taU .. .,._, .. : •. 
l.aner l:iMir t11at ,.... ooall 1HJI: lt la..,.. tile~- tile -
,..ltloao Ia lo~ lt ,.... ... •t IIA4 " ,..u "" 'fl- 'bod: ·-, 
" ~.n - ... - llfttftl, ,.u ,., • "" ICdro1 •11--'U ·:rn ooal& tool lt oftoloJ tile :rn nUl W \Ill trrnl 
ot till oene oMnl. · · · ... . . 
:ra au ••c lip tile ac~M• aftor :rn W tal.C lfto ,..ltlea W 
:rn !!aft " 11114 till 111Hl1tuk ... Ill ... loeb& ..uu. 
,.,..., ,.... " .... tllaa .. 'Witlooat tlllot . 
TOll ooala .... t-"' 'Wi~ ,_"-"ott. .nat -.11 
Slldl .. te tllft till llnator ... 11011M la • ., ,..u.._ . -. ca. De :rn tlllM: 1\ - ,. •• l1t1o ,, tab ~. lll1p ott la~ . 

ll· 

. . . 

,.,ltlea :rn u....U,. ha4 till oa1:rllo la - :rn -• 
"' till acllloot t••· 
D14 )'011 -.b 11117 att..,.t or W :rn o1toene a.tllor x-,or I!Ul 
or Xro !ouor ...to ozq att..,.t to alocll tile olnator _. 
· raUor oaatnlo dar!~!~ tilt tab-ott 1"111 or aft or ,.0. W loft 
till CJ'IIDd' T. 
llo. 

U oltllor x-,or r.lU or Vro !ouor llad naollod tor tllft oaatrol 
loot. clo ,.... th!U ,.... ..U !!aft o1toon-« - cloS..C ••t 
11tollne ao, boo.,.., l Ill - Xro !- ""' to ...... -.& 
reMII urooo -or x-,or 11111'• llod• tor till """'Ulan tria 
toll, It l• ,.us1t1o tllft ... ...U !!aft _.. • ettwt te """ 
• tllo oa1:n1 1oolc ,.all tllft l -.14 lilt Mft ,.., 1 ftrJ' 
Uftai.M!J' ...-.11• ................. -. -.... a 0 .. ._ .. I 

tb&t a!4o ot tile ••1-. . 

Yore all .nero tlllotllllllac attlotaotoru,.t 
.lboo1oto1f• 

.... --- ... _ ...... --·-· .. 
. . . ' . . 

.<':· .:.t. ~ 
. . 

- . -· 

N•2 
-~ 





l 

Q. 

- q, :Do 7011 rMoll"' ope•k"'c 'to Jlro Icot 
A. Tllo lie 1114 C:opta!a llarril't.re tllo 10117- that I r rtor 

III!AC. plu llro Mtblco . . ' · 

q. :Do 7011 rooo.ll """' 7ft oaU to lire Icot -
A. I «att r rtor at o.ll ,..., I oa14 to llro Icoo l r '•r 

lolo '"'btc "' the"• om or •='"I -.4 .,..., nDlto4 1Nt I 
«a•t r 'tr 1111at l oa14 te ll1ao · 

111 7ftr n)'Uc ot W1 a1rp1- ua ~ tllo1lcl&t ft'll' "'""._ 
7ftr ll1a4 u te till poullllllty 1t tlla pllot fwlet\blc \1 
a1 .. 11 - alf71IDI '"'"- Ill tMII otn 
lt UA! J'll• . 

.&bod 11011 .-!a p1qo b la till eetro1 111- to" u4 aft 
witll till -tH11 l11bft 
:r '11Va14 oqo ~ l• "' lout r ... lnalwo, till s-nan t111ac 
'Miooe-- _,_....,..a-. r..-- 101 ~­
"" llltSaco . !Ill -' or .. ' rt ot till oaetrol ...... ..., 
tor a ....-1 -tt ·••••14 '"' lou tbaa tootr inoMo 1114 tor 
that "-~ wnl4 '"' u la4loatl• tllat till ooatroll 
"" lllbfo 

.. . . . . -

• 

. ,.c.:. . 
. . . . 
*__...--··~-~·- ____ __:_~· - .-~. ·--· 
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• 

t.eollo lo 'fl7ftl' 

'~Po t.edll lo !17ftl'0 n tho Vial Talllf l!otp1tal0 D111t•o 011100 

wu '1111to4 b)" tile :ao...a .... a aftOI' 'M!Jic 41117 ...., ... , ton111od u to1117fto 

q. 

A. .&11 i:Jle ac~M• wn,.., l:n4 ••••I'"' DC e...t te h ehMtH 
t.l>od , .... ~ n.. ..., ... 1!111 ..,..o4 tile t-lo• Oll4 l -­
., _.,. tl.lllo otef'IIC- ot ~ Ia-pu~ .,,I1M the 
llo'l1c&tor•a aoat watoUac tile s.ut,_.tao ~.-tall 
riP' to • oa tho tu-tr •. !he a1J'p1- Jaot J-" 1IP bate a 
'nf7 naop o1116 Oll4 X tlllalr: l' toU ott lllto • lot\ tva Oll4 
nvtoa ._. Both lfajor..l!111 Oll4 "'• Mt ..... pa•Uac tonv4 
with both h01l4a "" tile o..trol 101- at tho tl.llloo AI •- u :t 
roallu4 that Va,1ol' 11111 oa4 Z.to Mt o01114 DOt cat tile UIO ._ 
I obrh4 ro11lllc tho olentor tria toll to1"11Srio I wu 1t1114lllc 
.1>•oll: ot tile o..trol lt01l4..r;tl!" tl.lllo ot til~ onoh. · 

. . . ·. . . 

... 
' 

. .. . . 

-
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-------~ 
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·. 
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• 
lire Xan lllltr.a ltoocJ.or. aftft' t..'-"' a..l7 

Q. . 'Ill& • .... ,..... olutlttl 

teotl.tle4 u hllnlt 

.&. I • u~ t• tbe nJl8c BI"UIIIIa u l.lrpta. .iellaa:le .. 

ca. 
.&. 

q. 

he•& 

• •• .f I • 
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Q. 
A. 

Q •. 
A. 

Q. 
A. 

• 

PlJI!IC !.a tM ·- il&tt 
Te•• • . . . 

. ·. . . 
m ,... a.u.: 1117 4lttmMe-s.a WI ~m_:_ .. _·_ -· ·- --· · 
I &lda'' MUM '*11"''11 ....ale I_,, Sa ...U 1.-n lll,oael 
at~wU,tlwpo «, IW .. l~etll&7~-·· 

-----· 
la'bert le Ole; •U, ' 1n Lto0 .t.1J' Corplo 

Q, 
A. 

Q. 

.&. 

Q, 
A. 

11bat ..,. ,....,. Mloet 
I • uol.pe4 to t'be ,..,. Ploa' !....,.. u • ettlMP s.a 
•hare• et lpHltloatlou •• S'raluu-. 

1fm 7"" • 1JW t11tae11 to till t~tt G4 orula ot till • 
Do•l.llc 299t . 
I 4Ua't IM tbl -11 t.-.tto I •• lt ..._ l' wu a'bod 
201) tN\ Sa till alp, 

11111 7"" clw 7ftl' obul"fttlou to tbl Do&r4t 
I._. Sa tile Opentlou Ottlel willa •-• JeUe4 "Loolo", I 
tooaa ""' t11e 'IIS.a4olr •• t~~e p1- .., s.a ,.... ,... II!P' .;an 
a oteop elS.all, 11.U.4 \o tile 1tn t.'bod 16 ••cree•• 111tll .... "' 
""' tar ett till nrt1oa1 UI'HtlOIIo .!Ill p1•• '"""' wr, 1ll'tl17 
te till ten .a ...... , te 111 ~"" 111M s.a a nau, ,,...,, w · 
t11e ton •• ••• 4roppe4, _. t~oe pl .. ""' tJuooaP ~"" .....,.. 
till -'lou 7"" .-14 eqoe\ tile pU"' n tate o..S..C ""' et tlla\ 
dtutl•• till pl .. .,.,_, uii'J.7 11ft111 ott oa4 tbl uoe wu 
•..S.C "' ...., tile 1on ...uc Up nnoll: tile CJ'OW'I 111dlt1:r 

. 1:-':"rt!:.~~onlop,, orw;o1~ ~n !.an~17o lmlb 
: ... 

. . 
·ltdlllll' ... • . 

~· 7 
-~j· 

.. •. . . . : . : .· :J· ' 
, . • ' I L 

:. : 

~· 

- :}:',[ 
\ .. ! r 



- . ·-:. . t ' 
·' .. , ·"' . t • 
. ·. ; .. ' ., 

• 00 

-
·-0 - t!aene ' 1X'I ~ 

'IPrl •-''''1 
.... Sa IIIla riP' 111211. 0 

• 

a. •aU -'~~be te ..,, a.... 0 • 

0 I' 

DD :rn lllaft _, rMOll..U. er- n.ppJ.ac • tile o..tnl 1Mkt: . 
% ...,,, rM011 n.,s.ac ""rn·or -'•alae • u. · · . --·- . . 

- ,_ 

0 ... 

• 
• 
...... ...... ,. ,. 19»· 

l.eCIIAI't lo ·11.,... ln l.too .&1r Corpo0 llftor boillc ohlJ IWI'S0 
tonlt114 u toUono 

iHi--....:.:____,lh-_.lla1HI:re·7ftll' tatloot 
~~;:,:.lllaab~ .lb»1..,.,, oaC uofp.C te Pnew 
1; J'n&'= ••lac lootS.. . 1 

• 

Q. 1lbon wre :rn .._ the orula ot tlle Joelllc 291 ooOWTOC t 
A. l wu 1a til• eii.S..t Zllclaoor'• otn••• 

• 0 0 . '. 
. . . : . ... ·. 

- ... 
• 

I ., 
' - ,.. '... .. ·-----··-- • .... . 0 -

..,. ...-..--~~....-....,.. Xe?'Q"•'Dt'n r ..... . . ... - fii!C~ 

' 

, . ._ .. 
~~'-
--~-~-· -. •.. 



. . 
•' 

. ,· 

lludlf)' •• 'A'aU:Saa, 
C&p\&1110 !11' C:.rpl o .., . 

lludlf)' -t. 11&tk!u0 c:.ft&~a, .Ur C:.rpo, anor 'btbc 41117 -· 
knus.& .. hl-· • 

q. -.l~....,leot 
&.. .& .. l"'-' Clllot', ,.,._ n.n Braollo 

--.;,;..· ~ Ml;;-;;; Oot-r'30tla. tilt lq ot tile aoolla\ 
to tile ,..!ac 299t · 
I _. ottllft ot tile llq • Wo pqtlo'Olar IA'T• 

·.I 

. . • . 
..... ~;-"- ·-----· 

. . . , . .. 

~·9 . 

.·• - ·- . .:. ·-· .. -~ ,. ... -Ji' 

t •• ••. • \_ • .... -.1-:.~. ·; 
........_ __ .. ..,.-.,r.-.. ---··~:,.,_ __ .;~·! ~""--,: -·!'· ·•·· ,., ..... •" --1;-~ • - • ... -~~~~;,. 

'J: ' 
.• . t •• 

...<! .... 
.. ·,~!'· 



"Q. 

. ;. . 
• 

.· . .. , ,, 

-. -
7 • 

' ··' I. 
~ 
i 
j 
l 
·' 
' 

. . 
:· '. -~·· 

-~·· .. · . 
. ~bit "Z". . : ·. 

: . 2'1oc• 10 --.. 



,,
. _

_ ,
.,

..
-
·
-

-
~
~
~
-
-
~
 ...

....
 •:

e_
.l

••
l_

._
_,

_.
\.

,.
..

_.
_.

,~
,.

~•
--
•,
-•
 

• 
•
I
 

• .. .. -. 
. .. 

j 
~-

. 
8 

§
" 

l 
1 

K~
l 

, 
i~~

"~l
 

. 
l!i

, !
 I

 
f 

-,
,,

 
it

ii
 

' 
: 

. _
 .. ,_

.·-::
 ...

 -~·
~: 

-
. 

! 
. ' 

. .
 

-L 
~ 

l:i 
fe 

~li
 l[

~ h
 l~

~= 
: 

iit
J~ 

l:J
i&l

~lr
 ;il

!taJ
w 

fl
!l

i :
 ;f

,~ ~
--··:· ..

 · · .;~
 

.. 
. -' 

••
 · ·

""
'1 

, 
._ .· 

"
' 1

1 ~
~~ 

'i: ~
: a

~~
 ! t

HJ
'. ~

(t
jJ
iU
 m!

;m 
!~

W 
: ·

;~ 
r"· 

j::
 

If 
h! 

l 
~f!

f :
 .~

r i 
;~

a!
w 

;~i
 lH

t N
~ 

~: .
 

'ii
 "i

 
~ J

!; 
ni

fP
 li1 Jf 

i•t
ell

· 
~~~

:J•
M J

il!
l i 

A~ 
! ~-

·t~ 
1-

,_ 
: 

lf
 _

.: 
h 

!~
1 

~: 
'!

i!
 

;; 
,_

n~
: 

hl
~~

-
1 

!~
r 

1i:
t 

~ 
''
 

1
· 

r 
~:.

1:.
,··

~ 
'. 

:a
 

I 
.,

.,
 

.. 
. 

f 
-3 

~ 
r-a

 
•• 

~ 
! 

II" 
. 

#
Ii

i 

-·~ 
· 

a 
~ 

i"
' 

=' 
! 
~ 

· 
i 

· 
i 

I 
~ 

l 
f 

i 
i"

 
· ' 

·. 
::

"~
 

_.i 
·. 

~ 
sl

 
!i

 l
 

if
! 

~~
~ 

~!
 ·I

F 
ir 

ri 
.. =

-
I i 

l· 
i 

· :. ·l
·~h~

 
~ 

• 
' 

'!
t 

' 
.,

 
II-

..
 

!:I
 

J. f
 

' 
' It 

i 
It

 
. 

• 
8 

..
 

I 
_. 
f 

-I
' 

. 
' 

. .
 -~., 

,;
 

· 
II

 
C

 
• 

~
 

I 
~ 

• 
8 

· 
.. 

:'
 

· ·
 •.

 
. 

. 
I 

• 
0 

• 
• 

_
, 

.
.
 

1 
• 

• 
a 

.a 
. 

. 
. 

. .
 

. .
 

. 
.. 

.. 
. 

..
 , 

. 
. .. 
~
-
·
-
~
 · 

' 
,
.
 

• 
0 

• 
0 

• 
-
-

-
.
.
.
 

't
 

0 
• 

• 
• 

• 
j 

' 
o,

•"
 
-~

 
1 

. 
. 

. 
_ ...

. 
;• 

' 
~ 

I 
..

•
..

 lf
"r

.l
5,

._
~J

 

•j 
, •

 •
 ·

 .. '
 

. 
I 

. 
: 

, 
, 

~ 
"
. 

: 
; 

. 
. 

, 
:·~

 
.
.
.
 

· 
. .-:

".!,
~t 

' 
. 

: 
.--

·-',
 .... 
~
·
 

~
,
a
~
~
"
,
~
.
 '

O
' 
.
.
.
 

T
l'
, 

,_
 .K

...
:..

 
_J 



. ' . . 
,. .. , . 

i 

l • 

... 
~~ 

• 

WriEht.Field, D~ton, Ohio 

October ~1, 1935• 

'· 

T01 President of Acci~ent Inveati&ation Board. 

. ~ 

SUBJF.CT1 .Inspection ot the wreckage ot the Eoe1ng Airplane Compeey's 
~oCber, rodel 299 1 October }0, 19}5o .. 

lo Pt:'RI'CSE1 AD inspection 'ftl made ot the Automat1o Pilot Control 
• Un1t, the 1eno unit (a11111111bled 1ntep-al l!ith the control cables) and 

the manually operated puah•pull knob which turns the autaaatio pilot on 
and ott, etc., to detendne whether or not the airplane controls were 
be"'Cleutccatically O~r&tad and 1t azrt part of the leMO unit had 
tailed. 

2. CONCLUSICNS1 • 

•• 7obether or not the mtomat1c pilot ""' turned on cannot be 
detinite!y dete~ned tram e7~1ting evi~enaeJ ho .. ver, all taots 1upport 
the belJef'that the automatic pilot was not actuating the controls or 
the airpllllltq at the ~ime or the -accident. 

bo ·Although the rudder cable wea round looked at the automatic. 
pilot servo. unit by a alevi•·&Uide bolt indexed into a li~tenin& hole 
in the guide plate, this condition evidently was created by deformation 
ot the structure at the t~e or accident. Also it the description or 
the maneuveriD& or the airplane at the tillle or accident aa learned tram 
several eye witneates ia correct, the. rudder alone being locked •ould 
not have caused the airplane to &O into a steep climb. 

• 
3~ kO'ARKS1 

a. The directional GYro ••• in caged position. In a&imuth 
the cir~lar card gracuated in debreea ~·· within 15° or being 
colr.clC:er•tel or uro "ith the upper follow up diel and both zero. cark­
i~r.s were viai~le. 

b. The clilllb and 'l:anlc r;yro was caged. 

Co AiJrron COntrol "'-heel We& in left positic·n, f'Ull arcundo 

i'::C!I liT "G" - 1 -

" • i 
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lnsl•ection of ,.reekt~r,e of toeinr; l.'omber, 
l'odel 299, Octcter 30, 17!5• .• 

\ 

d. The tr~~c speed control valves, dete~inir.c rate or 
flow or oil to the servo unit, were in 1'1111 lett aettin~. which 11 the 
off position. 

e. The control push•pull knoh located on the extreme lett 
aide of the instruznent board near the lower edr;e wu pushed inJ i."e., 
the "oil" pocilion. · · 

r. The by-pau valve or the servo unit was in orr podticn. 
The push':"pull tube by means or which the Jlotion 1a transJiitted frOJI the 
control knob to the lever on the by•pasl valve lhatt has beeabent 1ide• 
nya, ai.mulatint; a be11111 havint; tailed in bendint; tram a load applied at 
one point. Thia deformation shortened the lent;th between the end fittings 
ot this tube resultint; in the condition aet forth aboveJ i.e., control 
lcnob 1n "oll" podticn and the by•pus valve in orr pod tion. Thh con­
dition ~akea it ~posaitle to deterJiine if automatic pilot waa initially 
in "on" or "Otl" position. However, with both gyros round caged and 
the oil speed control valves turned to "orr" position, indications are 
that the autcm.E.tic pilot had not been set pre.,aratory to turnint; the 
control of the airplane over to the automatic pilot. 

~· The hand on the oil r;age for indieatint; the pressure of 
the oil in the automatic pilot, points to 24o pounds per aquare inch. 
marking. 

h.• ~uction gauce hand points to &ero. 

i. icith reference to the servo unit., the platen rods of which 
are conn~cted in aeries ~ith the control cablea actuating the elevators, 
rudder and ailerons, inspection llhowa the follcwinr; conditions. All 
connections •ere tcg~ther. The cleviee bolts ~hich connect the control 
cables with the rear ends or the piat.on rode of the servo unit are or a 
special desi&n, havinr, a rod like head extenc:ine; out trom the !1 tUng 
(one :ide only) epprox~ately three inches. This extension or the 
elevia pin normally wac located in a cuide slot of a =ctal plate placed 
parallel .to and below the platen reds, for the purpose of preventing the , 
cal•les and phtcn rod ansemUy fraz:~ rotatir:r, "hen tho controla are 
actuated. In plan view the inboard platen rod control• tho elevatcra, 
the center piston red controla the rudder and the outboard piston red 
controls the ailerons • 

• 
The ~"ide 

culde slrt while the 
trcl eable aucml-lies 

pln fer the aileron ca~le asae~t.ly re~ains in the 
clevia-~ide rir.s· fer the rudder and elevator eon­
are out or the r;uir'e slots. The GUide plnte Yoith the 
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Im:pection of wrrcke~e of l oelnr; •01:1l:.er, 
J'odol 29?, Cctder· 30, 1935· 

three alota has_ been defon~ed and dhlodr;ed from ita normal position 
evidently durlnr; the i~pact, at which time the two ~uide pina could 
have been pulled. out or the. ~:Uido llota. -llowevor, the-r,u1drp1trin-~e­
rudder cable piaton rod aaaembly waa round indezed in one or the 
lir;hteninr; holes (epproxi~ately lw in diameter) in the r;uide plate, 
lockin& the ~dder. The guide pin in the elevator control cable aaarmbly, 

; a1 though notJi!esigned tor normal poai tion -• not restricting or locking 
the elevator control cable. · · 

Since the detail dedr;n appears to be auch that an 
inexperienced, e~carelesa, aasembler~ould produce tho conditions 
~.irh woul~ let the controls become ~eked, it ia rec~ended the details 
or the dedr;n be carefully checked and chanr;u made 1dlere neceaeary in 
t.he nent another l!oeing )~odel 299 airplane 11 fabricated. 

The above inspection was made by Captain Carl J. Crane and l'r. 
D. I?. ~eaver • 
• 
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.rll&kt !orb Prooocluro oa Atrplaa.a I~ 
. . - altt.t 011 Clroular Propoaal Joe 35-'!16 

Chlot, Fl7bc Branoh 

• .. 
. ·, ' 

• '1:1· 

----

• 

1. !o eaoh ot tho alrpliUiel ~Ubmttocl a Clrnlar Propol&l ... 
35-26. wU1 be anlpocl a ll'ft OODaia'tlJlc ot the toUnUca a. 1Un1 · .- -pUn, .- or .. ehlet, u1. ..u ~laM ~ ncfne ..... s .. u 
~ be r-.. uoe•OUTw pertftl& the ~ropoz·~-ot-tlw d.r»l&M 
ad-~~-

.. !he pUn wUl be a· torb pUn et the F171ac Jrarielle Jfl8 
clutl" wU1 bo a1 toUno1 · · · · 

ae !o tudllarl11 ~It with the alr]ill&Mo -
.,. !o .a lUll tllcJI'a u ~ ,e roq11ir'M lJl the obtoh'ac 
- ot the roquirecl perfw 11 uta. ul. INeh etMI' tUP'e 

u ~ be cl1n1t.C 117 the ~ot, JBc'=urSac ~ 

o. b tudllarlu '1111 the ~laM I1Wa etMr Ji!lle'• ot tM 
- F~lJlc. M1t '11M MJ1e"'ua•s. ~ 111 _,_,. Ia 

obt•'•'-c ·r.11· pertoJ ... clatae . 
•• !e tudllarl•• 'With tho alr]illazle 1'11U etMr ,U.ne 111M 
- ~ 111 cledc-tecl b)' the ruet, "'"" trbc .....U.. te 
~ the alr]illAMe -

3· .l qualltlocl oo-plln, .. llpatecl b)' the Chlot, r~lJlc llr&DIJa. 
wUl a .. np&JQ' the alr]ill&M a eMh tllcJI'e l'rlll' te tUdl'1 tJa1l -
pUot will h&To tudllar1114 U..lt with the ~lea ucl •mar et .,_ 
oratln et aU ee11trl11 ucl aooe11or1oa ot the alr]illazle' ucl etclMk 

4o Oil all tlle)lt1 at loan ou -h&Dl• anlpot te t~ alr]illaM 
will a .. npt'V the al.rplaM lJl the &ire Dlarla& all tll&k'l-" b)'­
'bor1 or the lloU&ra.d 'haluatln !lovcl1 the pUn er -plln a11~ 
to·thll ~le'lllu &Sr,l1111o1 or 'lllln Mlther are a....Ua'ble1 thea a ton 
plln I01oot:o4 b)' the Cldot ot the n11ac ltr&Deh 'ld.11 UIOSV'IJ the ll&rt 

. .-bor &Del 'Will an aa pllet or -,u.n. 0111 all port- tllpu a 
tll~ toot o'beu·yor will 111 OM Mlibor ot the eNWe .All the por-1 
will ha'ft 'beeD thoroupt:r lnatru.ud lJl tho - ot oporatln ot tJie 
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Boeing Yl B-17 lttp:J.'home.att.netl-jbaugher2/bl7 _ 2Jtml 

I ofl 

Boeing YlB-17 
Last re~ised July 25, 1999 

The YIB-17 was the initi.ll senice test version of the D-17, thirteen of which had been ordered on 
January 17, 1936. It was assigned the company designation ofl\Iodel 299B. It had initially been 
designated YD-17, but this was changed to YIB-17 on November 20, 1936, indicating procurement frorri 
"F-1" funds rather than from regular appropriations. ntis change was the source of much confusion for 
historians, since references were made to both YD-17 and YIB-17 in the documentation of the day, ghing 
the erroneous perception that there were two series ofsmice-test Boeing Fortresses rather than just one. 

The YIB-17 was basically similar to the l\fodel299, but had four Wright GR-1830-39 (G2) Cyclone 
radials in place of the Pratt & Whitney Hornet 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 YID-17 from later 
models. 

The first YID-17 (36-149) flew on December 2, 1936. Fn..-e days later, the brakes of this aircraft fused 
and seized up during a landing, and the aircraft nosed over. Although the damage to the aircraft was not 
severe, the episode was very embarrassing to the Air Corps and a Congressional inquiry was ordered, \\ith 
an&JY Congressmen threatening to have the whole program shut do\\n. However, nothing came of this 
threat except perhaps the fear that if another incident should occur, the entire Army Air Corps he;n.y 
bomber program would be cancelled. 

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

The 2nd Bombardment Group spent its time wading out the bugs in the D-17. One of the 
recommendation.~ that they came up \\ith at an early stage was the use of a check list that the pilot and 
copilot would go through together before takeofl; hopefully preventing accidents such as the one which 
resulted in the loss of the l\fodel299. 

In early 1938, Colonel Robert C. Olds, commander of the 2nd Bombardment Group flew a YID-17 to set 
a new east-to-west transcontinental record of 12 hours SO minutes. He immediately turned around and 
broke the west-to-east record, averaging 24S mph in 10 hours 46 minutes. 

Si't planes of the 2nd Bombardment group took part in a good \\ill !light from Langley to Buenos Aires, 
Argentina, taking off from Langley on February IS, 1938 and returning on February 27. They tm'CI'Cd a· 
total of 12,000 miles \\ithout serious incident. 

OS!06l2000 I :OS PM 



Boeing Modcll99 hllp:/:bome.au.ndl-:ibaughcr2.bt7_1.hbnl 

Mode1299. 

The Model299 was based he:n.ily on the company's experience 'l'.ith the all-metal :t-.Iodel247 commercial 
airliner. It was basically a marriage between the aerodynamic and structural features used by the Model 
247 and the basic four-engined follll.lt used by the Model294 bomber. The aircraft was to be powered by 
four 750 hp Pratt & \Vhitney R-1690-E Hornet nine-cylinder air-cooled radials, each dm.ing a 
three-bladed propeller. The large, thick-section \\ing was to be mounted low on the cylindrical-section 
fuselage. The main landing gear was to retract forward into the inner engine nacelles, 'l'fith the lower edge 
of the wheel protruding into the airstream. 

The Model 299 aircraft was painted \\ith the ci\ilian registration X -133 72, since it was a company-ov.ned 
aircraft. It carried a crew of 8, a pilot, copilot, bombardier, na"igator/radio operator, and four gunners. 
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 \\lng 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 
nose. All of the guns were manually swung. Up to eight 600-pound bombs could be carried internally. 
Loaded weight was 43,000 pounds. 

In order to prevent damage by 'l'tind 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 'l'fith Boeing test pilot Leslie R. Tower 
at the controls. According to legend, a reporter h:n.ing seen the 299 for the first time remarked, "Why, it's 
a fl)ing fortress! •. The name stuck. 

After a short period of factocy testing, the l\lodel299 was fio'l'fn by Boeing test pilot Leslie Tower and 
three other cre'l'tmen out to Wright Field on August20 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 n•in-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 ser'<ice test 
examples under the designation YB-17. 

On October 30, 1935, the Model299 crashed during takeoff at Wright Field and burned. Three of the 
cre\\men managed to crawl out of the meckage with only minor injuries, but pilot Ployer P. Hill (chief of 
Wright Field's Flight Testing Section) and Boeing test pilot Leslie Tower (who was riding as an observer) 
both died later of their injuries after being dragged from the burning aircraft. An investigation later showed 
that the crash was caused by the crew forgetting to unlock the tail surfaces before takeoff, the aircraft 
losing control immediately after lea\ing the ground. 

Although the aircraft itself was blamekss in the crash, the Air Corps got cold feet about the 'l'tisdom of 
acquiring so many YD-17s 'l'fith the limited funds that were then :n."ailable, and cut their order back to only 
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carried Oll.]gen 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 ma.ximum speed of274 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 lb 
empty, 5643lbs gross. Armament consisted of two fixed 0.30-cal machine guns in the 
upper cowling S)nchronized 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 \\ith the 27th Pursuit Squadron, 1st 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 Severs!-.')' 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 Senice Squadron at Barksdale Field, Louisiana. 

On October 17, 1936, A PB-2A flo,•.n by Lt. John M. Sterling won the Mitchell Trophy 
race at Selfridge Field at a speed of217.5 mph. In March 1937, a PB-2A reached an 
altitude of39,300 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 bull..] pressure suits. · 

The PB-2A proved 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 unfumiliar 
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 Mall.·well Field, Alabama. A few 
others were transferred to Eglin Field. By 1941, most \Vere out of use. The last one was 
donated to a ground school in March of 1942. I don't know if any examples sun·ive 
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 sen ice 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 militnry 
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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 7 A. 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. 

MVM 

As first flown October 26, 1938, the 7B 
had two I, 1 00-hp Pratt & Whitney T\\in 
Wasps, a shoulder-high wing, and the frrst 
tricycle landing gear on an American 
combat plane. This nose-wheel gear 
permitted faster landing speeds and thus a 
smaller wing, leading in tum to the highest 
speed of any contemporary American 
bomber. 'DOUGLAS HAVOC I 

jrwo Pratt & 1\Mney Wasp SC4-G, 1100 hp at 
16200'; 1000 hp at 14,500' 

For the low-level attack mission, the 7B !DIMENSIONS: h DB-7 
had a metal-covered nose and could be I'NBGHT: Empty 11,520 lb .• Max. 17.1511b. 
armed \\ith two .50-caliber and six .30- I Fuel325 gal. 
caliber fixed guns 80 30-pound or 14 100-~PERFORMANCE: Speed- Top 293 mph at sJ.. 

d bo b '·rn · 322 mph at 15.300". Landing 86 mph. Service 
po~ m. s. A d1 erent nose '":th 1Ceiing 33.800'. Range 462 mies/2.080-lb. 
Plexiglas wmdows for a bombardier [()ombs. 875 mile..,.s"'m""a..,x.,_ _______ _ 
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 with a 
retractable "birdcage" turret, and another 
.30-caliber gun to fire do\\nwards from a 
retractable floor mount. 

The first flights were not announced to the 
public, but a crash on January 23, 1939, 

:~~~§~brought the plane \\idespread 
~~?-';.:-~ controversial attention. It was discovered 

that a French officer had been aboard, in 
~~=~~~"::-'~----.;;....;~~-_.violation of the Air Corps policy of not 

·- ~ · releasing information on new aircraft types 
until they were approaching obsolescence. An investigation revealed that President 
Roosevelt himself 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 lb (454 kg) bomb load at 250 mph 
(400 kmlh). 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 Coms issued its own 
specification for an attack aircraft. The Douglas team, now headed by Heinemann, took 
the l\fodel7A design, upgraded to 1,100 hp (820 kW) Pratt & Whitney R-1830 S3C3-G 
Twin Wasp engines, and submitted the design as the l\fodel1B. It faced competition 
from the North American NA-40, the Stearman X-100 and the Martin 167F. The Model 
78 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 78 crashed on 23 January while 
demonstrating single-engine performance. The French were still impressed enough to 
order 1 00 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 Do\\TI. 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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The 'oougl~ DB~ 7i A.':.io BoSt~n!Havoc -~ one of tlie most popular and effective light bombers of the • 
Secon'd World War. A total.of7478 'ofthe5e bombers were built, and they served with the French Armee. · 
de I 'Air under the designation DB-7. With the USAAF imder the designation A-20, and with the RAF; .· ... 
RAAF, and SAAF under the de5igilation Boston. The iargest single user of the Bo5ton!Havoc was · • ···. • .. , 
actually the Soviet Union,' over 3000 of the 7478 built being sent to the Russian ally during the Second .. · : 
World War. Although it nev'er achieved the degree of public fame attained by some of its :.. · .... , .. · . 
conternp<iraries, it was one of the most imp<Jrtant types of twin-engined light bombers of the Second· .. - _ 
World War, and was' oi>eiated by Ameiican, Australi~ Brimlian, British, Canadian, Dutch, French,! · .. · ... 
Ru5sian, and South AfriCari 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 .. · 
undercarriage and a two-compartment bomb bay. 

·- ' ' ! , . • • ' •: 
0 

>I I • O· l o; ; . ',r .. • , 
0

, • :. ',:, ,. . . . -. . . . . . -. . 
The origin of the DB-7/A-20/Havoc/Boston series cari be traced back to March of 1936, when Donald 
Douglas, I ack'Northrop, Ed Heinemann and a group ofWright Field technicians drew up a set of , . 
requirements for a twin-engined light attack bomber. The initial Douglas proposal bore the designation :: 
Model 7 A, and was a two-seater po'vered by a pair of 450 hp Pratt & Whitney R-985Wasp Junior :· · · 
nine-cylinder air-cooled engines housed in nacelles oti a shoulder-mounted wing. The aircraft was very 
slim and bad a tricycle landing gear. ProvisionS \vere' made for a number of flexible and fixed 0.30-inch 
m·achine guns to be carried and a light bomb load As an alternative, a glazed lower mid-section : - . . 
reconnaissance or observation platform eould be fitted in place of the bomb bay. A bomb load of 1000 
pounds could be carried It was estimated that the Modei7A would have a maximum weight of9500 
pounds and wc:iiild be capable of achieVing a maximum speed of250 mph. . '. · , 

• · ; .. • l 1. I t : · • • ' ~ ' . : • i . • ' ! . ".1 • ' ' . • , • ; • < , 
1 

I ,. , , 

However, by the time that the deiigrl \vas about half complete imd a ~ockup had been built, co~bat .. 
information coming iri from the Spanish Civ!l War indicated that the Mode!.7A would probably be . . 
Obsolete eVen before it'fle\v,}nthe'aufumri of 1937, the' Army issued its 0\\'II set of requirements for a : 
twin-engined light attack aircraft. The Army Was interested in an aircraft that liad a range of 1200 miles, · 
a speed of200 mph and a 1200-pound bombload In lilte 1937, the Army inVited companies to submit··· 
designs for such an aircraft, with the stipulation' that proposals being ready for submission by July of ' 
1938. • '. . . . . . . . . ; . -. . 

. . • i ~ • -

-.·.· 

OnJaniW)- 1, .. 1938;·JaclcNorthrop left the Douglas subsidiary-that had previously bo~e his name t~ , . 
strike out on his omt, and Ed Heinemann took over as chief designer on the attack bomber project The·: 
design team used the Model 7 A as a starting point More speed. armament, and bomb-carrying 
capability would be needed The-engines were now a pairofllOO hp Pratt & Whitney R-1830 S3C3-G · 
Twin Wasp fourteen-cylinder 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 gups. The ·~~nt" n~se model coul4 ~tlso carry "blister" gun . , 
packs on either side of the nose. A single 0.30.:inch machine gun rould be housed in a retractable.~:.~ ; : · ... 
"birdcage" -type dorsal turreL A second 0.30-inch machine gun could fire dovrowards through an'-· 
opening in the floor. A 2000 pound bomb load was anticipated. The new ~ign ~ designat_ed 1\l~!lel . 
7Bbyth 

•• ' .,.,, .·.. . . e company. • • · · ' - ··· · · • · · 

The competitors to the Douglas Model 7B were the North American NA-40, the Ste8.nnan X-1 00, the ·. 
Martin Model167F, and the Bell Model9. 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 would be _.: 
March 17, 1939. Bell backed out of the competition, but all of the other contestants submitted entries,.,-· 

The Model 7B made its first flight on October 26,-1938. Powered by a pair of 1100 hp Pratt & Whitney . 
R-1830 Twin Wasp engines, the Model7B featured a shoulder-mounted wing and a slim fuselage. There 
were two crewmen- a pilot and a rear gunner. The rear gunner was provided with a retractable · · · 
manually-operated dorsal turret carrying a single 0.30-inch machine gun. In addition, the rear guniier . 
was provided with a single ventral gun which could fue through an opening in ~e floor 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 tw9 0.50-inch machine glmS. When' fitted with the . . ' ' 
"bomber" nose, teardrop-shaped blisters carrying a pair of 0.30-ll.Jch 'machine guns 'could txi ins~lled on' . 
thefuselagesidesbelowthecocl.;pit.·,·L:.·. , ... · ·; : •.. ·, .. ·.'. · .. ·, ·, .... ··. _ ... ·. · 

~ . . ': . '· . ' 

The Model 7B \\'as maneuverable, fast, and had no serious handling vi~. It flew with -~th the "solid". 
and "bombardier" noses during its brief career, and the only modification required as a result of flight . 
testing was the moving of the horizontal tail:surfaces forward and giving them some dihedraL . · 
Nevertheless; the US government made no attempt to acquire the· aircraft. HoWever, itj~t so happef!ed 
that the first flight of the Model7B coincided .with the arrival in the USA of the French Purchasing .. 
Commission which was seeking aircraft for the modernization of the Armee de /'Air in. the ~ake of the _ ' 
Mtinich Crisis. The commission obtained US government pefmission.to witness performance trials of· _· 
the Model 7B, although this had to be kept secret so as not to raise any _diplomatic problems or to arolise' 
the suspicion ofisolationist forces who were at that time quite strong il1 the.USA. · - · · '· · · .: 

r • ~ ~ 0- 0 0 •' 0 '• • 0 ': 0 0 0 • 'I, • , . . .. -, . ~' : '. ,. . . . 
Impressed by what they saw, the F~nchPu;-chasing ,Co~is5i~~ ~ked for and iecei~ed permission to . · • 
participate in the flight trials. Throughout December of 1938 and into Jinuiuy of 1939, members of the 
commission took part in flight tests of the Model7B. However, on January 23, 1939, while. 
demonstrating single-engine handling capabiliti~. an engine failure caUsed the Model 7B to go into a . 
tight spin at low altitude. The Douglas test pilot, John Cable waS able' to bail out, birt his chute opened . 
too late and he was killed. The French observer, Captain Maurice Cheuiidlin, Was trappi:d in the · · ' · 
spinning aircraft but managed to survive the crash, although with serious hijuries. Unfortunately, the ·' · 
press found out about the presence of the French observer on the crashedModel7B,'and there Was a '· 
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" Arnold, and he was 
under tight scrutiny for the next year. Things got so bad that President Franklin Roosevelt was forced to 
take personal blame for the incident, and apologized to the nation. · . · . - ·. · ' ' · . 

·:, i l ' ' •_ • : : . ! • j,• ; - ~I •. ' ' • ·, ' . .' , • : ' : . I : ' .· ' • 

Although the crash of the Model 7B was ;t setback, the French PurchaSing cOmmission Was sufficiently 
impressed by the Model 7B that they. ordered one hundred examples on February 15, 1939. This was the 
flTSt solid order for the Douglas design, since the USAAC hild yet tci plaee any firm. order. 170 more 
examples were added to the order in October, follo\ving the outbreak of War in Europe. · · · · 

().1/041200 I 7:$1 PM 



. i 

' ' ' . 
I 

I 
I 

fwJ t?'-/ /111) J . 
Feb J I; 11 3Cf 

\j;D---}3----



LociJiced YP-38 Ugbtning , hltp1!home.att.neV-jbaugllerlip3S _ 2.hlml 

I of2 

--
J/ I t7 '"~t' I 

Lockheed YP-38 Lightning 
Last re\ised June 13, 1999 

In ~pite of the loss of the XP-38, the Lightning had sho\'o-n its true potcnti31. On Apri127, 1939 a Limited 
Procurement Order for thirteen YP-38 sen ice test aircraft was issued. Anny serials were 39-689not The 
company designation for the planes was ~fodel122-62-02. 

The YP-38 was redesigned for production and had a pair of1150 hp Allison V-1710-27 and -29 (F2R 
and F2L) engines equipped "ith B-2 turbosuperchargers. These engines were equipped "ith 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 turned counterclocl.v.ise when seen from the rear and the starboard propeller turned 
clocl.v.ise). ' 

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 mised to substitute two 0.30-in machine guns for two of the four 0.50-in machine guns, 
and a 37-mm Bro"ning l\f9 cannon "ith 15 rounds was substituted for the 20-mm weapon. The 0.50 
inch guns c:mied 200 rounds per gun and the 0.30 inch guns c:mied 500 rounds per gun. All the guns 
were mounted in the nose, "ith the 0.50 inch guns mounted abo-..-e the 0.30-inch guns. One or two 
YP-38s were seen \'o-ith prominent gun enclosure tubes protecting the two 0.50-inch machine guns, "ith 
flush plates covering the other gun ports. In reality, most YP-38s were flo"n "ithout guns installed. At 
14,348lbs, the YP-38 was lighter than the o-..-erweight XP-38 due to structural redesign. 

The flfSt YP-38 flew on 'september 16, 1940 With 1\rafshall Headle at the controls. In 1\farch 1940, the 
Anny received its flfSt YP-'38 for ser-..ice trials. Production lagged seriously behind schedule, and all 
thirteen YP-38s h3d not been completed until June of 1941.1\faximum speed was 405 mph at 10,000 
feet, and an altitude of20,000 feet could be reached in si"( minutes. Normal range was 650 miles. Empty 
weight was 11,1711bs, gross weight was 13,500 lbs, ;md ma-cirnum takeoff weight was 14,3481bs. 

During trials, the YP-38s ran into a problem in which the tail began to buffet se-..-erely during high speed / I ,. 
dives, making it difficult to pull oul On No-..-embcr 4, 1941; the tail booms ofYP-38 39-689 came off {I /1 l...> 

during a high speed dive o-..'Cf Glendale, California. Test pilot Ralph Virden was IJIIed. This was initially 
falsely diagnosed as elevator flutter, ;md a set of external mass balances were added above ;md below the 
elevator. This problem was later solved by adding large V.ing-root fillets at the points where the wings 
joined the fuselage. This filleting had to be done very carefully, since failure to en~ure a tight fit could 
severely impair the flight characteristics 

References: 

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

2. The P-381-l\I Lockheed Lightning, Profile Publications, LeRoy 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 tail plane and elevator between the booms. It \Vas anticipated 
that the twin fin-and-rudder tail assembly would increase the effective aspect ratio of the 
tail plane by the end plate effect, thereby providing stability over a large e.g. range. At 
14,800 pounds, the XP-38 weighed more than a bombed-up Bristol Blenheim I, at that 
time the standard British medium bomber. Fowler flaps were fitted between the ailerons 
and the booms and between the booms beneath the trailing edge ofthe wing center 
section . 

. The project was given the company designation Model22-64-0 1. Lockheed promised a 
maximum speed of over 400 mph. Although the USAAC \Vas somewhat skeptical about 
so radical a design, the Model22 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 in opposite directions, a special version of the Allison 
engine being produced with a left-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 dO\\n, 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 of20,000 
feet could be attained in 6.5 minutes. Service ceiling was 38,000 feet. Empty weight was 
11,507lbs, gross weight was 13,9641bs, and maximum takeoff weight was 15,416lbs 

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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Army's Fastest Plane Crashes 
MITCHEL FIElD, N.Y., Feb. 11, 1939- The newest 
and fastest thing in fighting aircraft, Lockheed XP-38 
the Anny's twin-engined pursuit plane which took a 
year and a halfto build, crashed today as it roared to a ~'•-:.:,·,·,~~:.!.;: .:xcH.<'· ~-"' :.:·-· •'-.:"--
landing after a secret, record breaking speed flight 
across the continent With Lieut Ben S. Kelsey at the 
all-metal single-seater's controls, the "mystery" plane's 
tricycle undercarriage struck the top of a tree and 
crashed into a sand trap on a golf course adjacent to 
the Anny airport Kelsey was badly shaken but not 
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 •rm 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. 0., 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 payoff 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 lbs 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 lbs 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 t\vin engine 
fighter called for the use of the very new Allison V-1710 inline liquid cooled V- 12, equipped with the 
new GE tUibocharger 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 Model22. 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 lb. Designed for 1,150 HP engines, the Mode122 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 
ofHudsons 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 t\vo weeks, and first flew on the 27th . 
January, piloted by Lt Ben Kelsey, the writer 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 \ving, \vith 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 \vith \ving 
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 

03109/2001 6:43 PM 



·---xP-38 Design Page 1 of3 

-

, 

• . ' ; 
.. 

. ·; 
• I 

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 SUifaces developed by James McMinn Gershler. The control 
surfaces were also metal coated. Ke11y Johnson also designed an intercooler, which would fOJ 
pan of the leading edge of the wing for aerodynamic and mechanical efficiency. Fina11y in 
January 1939, and $761,000 later, the XP-38 was ready for its maiden flight 

The XP-38 arrived at March Field on December 31, 1938. After a couple of weeks performin 
· . I ~ final preparations, the XP-38 began initial testing. Lt Ben Kelsey was ordered to monitor the 
c ~ design process, and when the prototype was ready, he would be behind the controls. Kelsey b 
A~'-' 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 c: 
, , "-. ~fthe 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 Alu 
• . .' 1-..~ engme5 and lifted off the runway. Shortly after takeoff, the flaps began to shake and vibrate . 
• o ·: ) 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. 

bttp://p-3 8online.com/xp3 S.html 10/25/04 
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Urulble to use flaps for landing, he came is faster than normal landing speeds. He flared out· 
Detvreen 120-130 mph and was at 18 degrees. The XP-38 actually was dragging its tail on the 
rumiYliV. causing sparks to fly. Kelsey was optimistic about the flight, and even excitedly 
p!U(:laitned that the aircraft did not stall even at an extreme angle of attack. This fmt flight of 

was marked with a large degree of excitement, even though it only lasted a short time. 

~~~~: examined the aircraft, and it was determined that the problem was a result of 
in flap seals and support rods. With those two problems addressed, and with enhance 
b~~~the aircraft was ready for its second flight. Kelsey once again took the aircraft up on 
Fe S, 1939. A third flight of the XP-38 revealed some longitudinal instability, which K 
JohriSOn resolved by adding an extra seven feet of horizontal stabilizer outside of the fins on c 

Further testing revealed buffeting elevator problems. This was caused by the prop-wash 
the inboard wing area. Switching engines resolved this problem, which created the coun 

rota·ting engine characteristic of the P-38. 

additional flights were conducted which brought the total testing time through Febnw: 
4 hours and 49 minutes. Since the frrst flight problems, no major problems were encounter• 

thro'uglitout this short time of testing. It was time to move from March Field, and the military 
Wll.!ltted to use this move to showcase their new aircraft to the public. A decision was made to 

move to perform a record breaking flight across the continent, thus breaking the existing 
record. On February 11, 1939, Lt Kelsey lifted off from March Field and proceeded to 

Amarillo, Texas. This three-hour flight was uneventful Kelsey was benefiting from a tail\\ 
made his way across Sl Louis and headed to Wright Field in Ohio. There he met with 

General Hap Arnold, and he gave Kelsey a final approval to continue the flight. Up to this po 
XP-38 was performing flawless, and showed no evidence of any problems. However, this 

WVUluSOOn Change. 

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· 
::xpc~1g a new prototype to make its way there. Kelsey also did not inform the Mitchell Fie! 

record, and did not ask for any time readings or insist on any priority. Instead, he 
nao::uin a long landing pattern behind three much slower aircraft. Kelsey describes what 
UlJlllenc:d then. 

"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 flaf 
extension anyway. I did not even think of icing bee 
we had none of it before. When I added power, I w 
really surprised to see those damn engines just sit t1 
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' 

would have kicked it off to the right and would have landed in an open field. It would have· 
reasonably good landing and we would have had minimal danlage. • 

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/xp3 8.html 10/25/04 
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' ·- 38-tbrou~otit the entire·w. · 

· 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 imin"ovements 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 neec 
to meet for the original specifications was 360 mph. 

Recommended Alteration 

Redesign Prestone coolant radiators: 
Improved twbosuperc:harger installation: 

Revised oil cooler inlet: 

Reduction in exluiusi co0img duct size: 
Weight reduction of 800- 1,000 lbs: 

Increase horizontal stabilizer area by 7 
sq. ft.: 

Armament installation: 

Net Change: 

Calc:ulated Speed 
Change 

+8 
+4" 
+3 
+2 
+2 

-1.2 

-7.8 

+10MPH 

Looking back at the testing process of the XP-38, Tony LeVier was critical of the record attes 
He argued that the c:rash 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 tmtil we lau 
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 plant . 
had at that time. That incident may very well have lengthened the war. • 

An investigation was immediately latmched to probe the cause for the c:rash. The XP-38 c:rasl 
was attributed to either vapor loc:k or possibly icing of the engines.. General Arnold and Lt K· 
were summoned to Washington to discuss the circ:umstances of the c:rash and the possible full 
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 I.YI!:lll Model 322.1 HUll~ I HU: I~ 
~ ll'=lU I~ I HU.I P:ll..M I F-415 I Experimen...!l 

Hom.!: I Ovmiei¥ I Design Development I Model Variations I Aircraft Testing )Theaters of~ool Pilot Trainina 
. · · ·Tactics &:"S~!M l PilOt Bridi fPOiirtsOfintefest I Medial Miscellaneous I Links . . . -
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speeds, D0t stalling speed. md would get SODIC IUObWCIU 

!orca with a spring ICa!c ottacbcd to the control c:olamn. -n....:t N 

would also do sideslip~, sail rem, and other sa.billty tatS. 

It vu I. gloricMiy brisbf Saturday ahcllloo.n in March .,.n~:, 
Mount IWnicr Wlll out bold. Phones rang. The sheriff's office 
a npott thar a giiDt pJme lud·aashed in the Mount Raiol#,lt 
foorl.ll• Ileal" Aider, W alhingtm. · Radias went on. An 
witness said it had fallc;n oat of the sky in pieces. It was 1. 

engine plane; Hope against hope. The Stratolincr was Ovinct<l.i 
tfut ric:iniry, r 

The siRht in the mounbin wooda Wlll heartrending. SbtriE.ti~ i 
deputies 1wi t:akm Boeing test pilot Julius Barr out from , , 
pilot'• scar; vonBallllllua&r, the Hollmdcr, from the c»-~1~ 
scat; chid engineer Jack Kylsm, Ralph Cram, Earl F~~~ 
Ben Pcanon, Peter Guilooard, the other KLM man, Hat !an 
the cbicf·piloc of TWA, Bill Doyle and Harry West, Bodi\l 1 
men. 

The mrk 5t01Y was pictcd topher. They had bea1 ncar =.;i;l 'l·J 
ing speed. at the point of starting tho 5bbility tcsll or ~I ! r~ ' "'II 
the~ tcstJ. The abi:a lllpcrcharging had DOC been m opcij~ 1'"' '~ 
boo, wu not a factor. They had gone into a spinning dive.. 
an altitude of ),000 to s.ooo feet, still with plenty of room 
with hills looming black and impocing bdow, they had~. '?lr;I'i'J 
out of the din so suddcnl1 that the wings md tail aurfacca Wli~J:I,. · 
from the ac:cssive load~. . 

That bleak nip. Bob Minshall who wu in thargc in~ 
~ aslccd.·"What am I going to dol What am I ~J'fl 
to do?" 

Caire Egtvcdc QIDC home. The Prcsidc:ilt'a rcannamenr 
g=n was authorized and the .first Sso million for airplane 
curcmcnt appropn.ted. An initial order for Comol'u!•tcd 
was pbccd. before tho cxpcrimcutal model Wlll bllilt. No BOcWHI 
planca were incloded IIIIOog the ordcn. Neither was the 
B-r7B going to ~ out in May. In spite of cmything ·thac fiiit~:A 

N/\19901 . 
13 ott boar-d ' 

THI: U. .. J.AATIOM 

been done. that dicdulc jU1t couldn't be mer. The plant 
still operating at I ka. . 

Ed Wells came to Egtvtdt about the new supcrbombtl 
sign. "We've got 4o500 milca range mel J90 miles an h01 
looks wonderful. But. u you uid, we've starred out wit 
honest purp<IIC and rve got to be honest about this. It i1 
good airplme. Wtth the engine in the wings there'a no good 
to ntraet the landing gear, and the nructuzc im'r good .., 
the engines. We. can't make the wing any thicker. lt'a aw 
wide already to keep the chord in proponion.'~ The c:botd 
the width of the wing mcasarcd from the leading edge tt 
trailing edge. . 

Claire Egtvedt listmcd. One more blow. "Man's cmemity 

1,0. Lightning Strikes 
. . 

"We have an oppononiry here," said~ Allen, "that 1 

nowhere chc. We've c:ome to the point wbcrc. we need ahau 
r=rch, Not juu•on the ground. In tbc_Jir •. Flight rcsc 
Flight and aerodynamiC rcscarcli." . . 

Eddie Allen was in Bob Minshall' a oBice. His btowu eyes· 
camat. He sat on the front edge of fUs chair, his bcda ho 
over the rungs. and leaned toward Mirwball 

"Y ou'n right about that," munonrcd MinaiWL 
"Now," .Eddie' a linger shot· up. "Y oa can't do that 101 

' thing in mW.I airplanes. You have to carry all kinds oE in 
menta and equipment. The Boeing Company is the Ollly cotiiJ 
in the world that has a stable full of big airp1mea. Yoa hm 
backgnnmd in big airplanes. Yoa have the need. You have 
future in big airplanes. Y ou'rc the ones to do ir. ~ 

"Just what do you have in mind, Eddie?" ,. . 
"The day when you build an airpbDe and call in a pilot 
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recorded in W:ashington. Tho Sroo,ooo nnal pay­
ras lundcd to Beall. Phones clicked. Beall looked 
ricd faces. 
ted have we done here?" asked the Astoria banker. 
t," said Gledhill. Then he auned sternly to Beall. 
ppcn to be tho most valuable guy in the world at 
He grabbed Beall by the back o£ his coat c:ollar. 

Jut damn piece of paper." 
ank ankle deep in the mud bank Wbat if the ccr­
there? What if the rowboat ovenumed in the 

I What i£ ••• They gpt out to the ship. The c:cr­
crc. The screwdriver shook in Ball's hand as he 
walL He gave it to Gledhill and sat down. Limp, . ·.· ~ . . : . . . . ~ 

1 vacation," said Gledhill. "Better ~nic. along on 
ht to Hong Kong." · 
an was planning to start· operation first on the 
he Atlantic. On February u, the Oipper Ship­
-soared out over San Francisco's Golden Gate 
d, Wellwood Beall thought of the time he had 
1 way before, 1ive and a half yean ago. He wished 
be with him now. Hawaii, Midway, Wake, west• ' 
y. Beall thought of the people at the Cathay, his 
>m; "Just :a stuni. •• ,"Those people would know 
1ey'd know that he knew better, • 
llC e:rpanx bctwc:cn Honolulu and Wake Wand 
1ve the aailing clipper True Wind. Captain W. A. 
a salute. 
n route, the trip lasted three weeks. On March r 4 
nto the Pan American doclc at San Francisco. The 
'le doclc were shouting something. Nc:Ws of their 
d hear a little better now:"Nazi troops in Ctccho-

ton, an apprehensive Congress was considering · 
~~ for a hal£ billion dollar dcfeuse- progranl, 

'·' 
I 

THE lNIPlKATlON IS7 

. . }f,$_170 million of it for airplane p~enr. Caire Egtvedt, with 
i; .• ~ifJim Murray, the company'• vx:e pCCSJ.dent and castcm.rcp=­

was holding close to W:ashington and Dayton. They 
r;~;e.~d the Air Corps people brutally frank al>out Boeing's 

!~ces. "You are good at design, but poor on production. You . 
~•ven't delivered a single B-r7B." Egtvcdt fdt no one .rcaliz.cd 

5truggle they had with turbo-61lperchargcn and other .modi­
')p~cations. There had been no opportunity to work on a produc-. 

basis. But the record didn't look good. 
:"1"1.~· learned that the B-17 would be in the defense program, 

_ but maybe ia production would go to one of the 
~ornia planta. The schedule now called for delivery of. the 
. two "Bs" in May. Fred Laudan said it was going to be 

;:fl\.bugft to make that. "We've got to," aaid Egtvcdt. Laudan hired 
men, though he knew that new hands couldn't get them 

!Dished. .. ' 

Sales manager Fred Collins and hiJ new assimnr, Ben Pearson, 
·!,::\¥JI;Ue working hard to get more orders for the Stratoliner trans- , 

Eddie Allen had finished his part o£ the initial rating of 
Stratoliner, The pressure cabin lwln'r been tried in the air . 
though it had been pumped full of air in the plant and given 

~=-man rubdown with soapsuds to sec i£ the air would babble 
at the seams. It didn't. · · 

:<:,lpl:ll,On tho weekend of Beall's return from the Oippcr llight 
··f:~~ were two reprc:scntativcs of the Dutch airline, KLM, in 

to By in the Stratoliner. The visiton weren't so intcrcm:d 
supercharging aa in the control problems of a four-engine 
"What happens." 11ked Albert vonBaumhaucr, the cngi-

. of the two, "if you have two engines out on one side and 
rudder clear over for a maximum anglo of yaw"-that would. 

the airplane crabbing sidewaya-"and then· you put it in a 
'-~1~" . 

Minshall looked at Ralph Cram. "You have no reason to 
·n·' -aat with a big 5hip like thB." said Cram. Still, vonBa~ 
· · . wanted to laiow. He had made a study of this. It was . 

that they would try out various anglca of yaw at low 
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d<flection to produce the motion. Trailing-alge upwanK deflection of the aileron C3l1'<l 

flow field chan!:"' that move the upper wing surface IIOI1Il3l shock forward and the l<mr 
wing surface normal shock aft. This causes relative trailing edge down hinge roocm. 
starting ihe aileron down. eventually ~ng the' Shock waVe upper and 10\\U sutfxr 
positions. This completes the cycle. · 

Clearly, control system flexibility plays a role in aileron buzz. penniuing synimcui:, 
or in pha<e, aileron deflections. Restraining the aileron from symmetric rotations...,..,.. 
buzz. The F-SO's control surface bOOst cylinder is on the airplane's centerline. Cm:ti 
S)"tem flexibility from the centerline out tO the ailerons is sufficient for buzz to occur. 

Eliminating the buzz for the P-80 and later airplanes with centerline aileron actua!OI'Iil­
volved installing rotary hydraulic dampers at each aileron hinge. Dainping is appmxima!dy 
proportional to control surface angular velocity, which is very high during high-frequclcJ 
buzz but much lower for normal stick motions. Properly sized buzz dampers do not inllr­
fere with lateral controllability. Modem jet airplm nonnally have irreversible hydranlic 
actuators located at each aileron. Aileron buzz is not a possibility for Ibis arrangemm. 

Control surface buzz was a problem for the rudders of two subsonic jet airplanes of dr 
19.50<, a late model Nonh American F-86 Sabre and the Douglas A4D Skyhawk. Ball 
airplanes used ;.pliuer-plate or "tadpole" rudders to overcome buzz. Spliuer-plate con!ld 
surfaces are unskinned from about the midchord to the trailing edge, with loads borne by a 
l-entral or splitter-plate. The normal shock, whose fore and aft molion is central to rontrd 
surface buzz, is stabilized at the abrupt surface break where the spliner start<. 

14.6 Rudder Lock a~d DOrsal Fiits 

Rudder lock occurs when at a large angle of sideslip re~rsed rudder a<:nidy""" 
hinge moments peg the rudder to its stop. Tbc airplane will continue to fly sidolif'll"l 
rudder pedals free, until the pilot forces the rudder back to center or rolls nut of the •ide!f'P 
with the ailerons. Aerodynamic hinge moments can jJcg the rudder against its stops,. 
securely as to defy the pilot's effons at centering. In that ca<e recovery by rolling ur pullill( 
up to reduce airspeed are the only options. . ' 

Two things must happen before an airplane is a candidate for rudder lock: Dim:tior.al 
stability must be low at large sideslip angles aiKI rudder control power mu<t be high. The 
rel:llive size of the fuselage and venical tail determines the general level of din:ctioml 
stability. Directional stability is reduced at large sideslip angles when the tin stalls. Tbe 
sideslip angle or fin angle of attack (considering sidew35h) nt which the tin stalls d<p<ndl 
on tin a<pect ratio .. .Unfornmately, tall, efficient, high aspect ratio fins stall at low fin angb 

.-of attack. A• a general rule. fin stall occurs at sideslip angles of about 15 dcgreCs. 
Unlike normal win~ whose lift is ~ional to angle of attack until near the stal~ dr 

lift of very low ••Peer ratio rectangular win~ is pcilportional to the sq'uare ofthe angle ci 
attack (Bollay, 1937). There is very litlle lift generated in the low angle of attack ranp:r. 
However, the angle of attack for stall is inCreased greatly, reaching angles u high 1145 
degrees. . . 

Consequently, a two-part vertical w1 is an efficient ·way to avoid loss in directioaal 
stability :!I large sideslip angles and rudder lock. One pan is a high aspect ratio vertical bil, 
which can provide directional stiffness in the norm"l flij:ht regime of low sideslip anglos 
and give good Dutch roll damping and suppression or aileron ndversc: yaw. The otbrr pall 
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/4.61 Rud.Ur Lock and Dorsal FillS 215 

is a low a.•pect rati.o dorsal tin, with a reaSonably sharp·~ge, which will carry very little 
Ufting load in the normal Hight regime. Howe•er. at a sideslip angle who:re the high a."J'C'."I 

i; nlio fin component stalls, the dorsal fin can become a strong lifting surface, maintaining 
. ; maional stability. 

Returning to the role of the ~dder, large rudd.:r .,;eas andc~ntrol power are needed 
.I r..r lwu-cngincd airplanes with, wing-mounted engines in case of single-engine failure :&t 
;/ low airspeeds. This is especially true fo.r propeller-powered airplanes, since full-thn~tle 
:: propeller thrust is highest at low airspeed.' and wing-mounted engines lend to be further 
'\ outboard trmD for jets to provide propeller-fuS.lage c~. . · · 
· i Although it i> a four-engined pther than two-engined airplane, the. Boeing Model 307 
I Stratoliner experienced rudder Jock with il• original venical tail. This occurred during an 
I inadv~nant spin. William H .. Cook (1991) writes, · ... 

. ·. 
On a demunstriuion Hight for KLM aoo TWA; ihe KLM pilOt applied rudder at 
low speed.· ThO l'lld<kr locked full over in the spin, and the control run:Cs on 1hc 
rudder ,.·ere too high J•o """'"'ill. Wioo tunnel tests s.howed that aloog dorsal · 

. fin wwl~ P""'ent the rudder locking over. A hydr.wlic seoo un the rudder "'as 
al..o~. ·'" ·· 

.' ,-

Addition of a donal fin to the Stnuolincr and a reduction in rudder area corrected the 
problem (Figure 14.10; Schairer, 194 I). G~orgc Schairer recently commented that he was 
lllil"'""' of the tru.: inventor of dorsal tins, but that a m.:mber of the GALCIT I 0-foottunnd 
>t!IT might have installed one during tests of on.: of the Dougla• airliner~. Small dorsal 
ilb aWeared eaiJicr than on the Str.uuli,i;,r, .nOiabJy on the Ouugla.' DC-J, liN produced 

.ill 1935, and on the Dougla.• DC-4, which had its lirst Right in 1938. 
In spite of the ~Dall du..al fi~ in..tallcd tm the DC-3, thai ~irplan~ i< still suhjc'<.1 to 

,.ddcr lock in all configur.llions with po":er on (Figun: 14.1 I). John A. lbrpcr flew 11 

US. Air Fon:e C-478, the mili!ar)- version of the DC-3, in N~CA flying qualities test' in 
1950. Harper laler speculated thai rudder Jock might have contributed to some puzzling 
OC-3 accidenl< re..Wlting from loss of poWCr on one engine, followed by a stall arid spin. 
IR illese sirange ou:cidenl<, the airplane spun into the. operating engine-the reverse of what 
ooe would expect. Harpe~ argues thai rudder Jock and high pedal forces for recovery could 
lt.l-e occuned if the pilot overcontrolled with rudder to turn toward th.: live engine. 

Rudder lock was suspected in the early Boeing 707 airplanes, which had manually 

1 · ormted rudders a'i.<istcd by spring tabs and intellJ'll aerodynamic balance. An Air Force 
1ts1 of the XC-JJS tanker version repo<ted rwldo:r lock, and an American Airlines crash on 
Loog Island may. have been due to rudder Jock.' As a result, the 707 and KC- I 35 series of 
oirpL10es ha~e poWered ruddm. , . , . .. . . . . ·• 

In addition to the large rudder area .requirement for the cngine-:nut condition on multi­
cngincd airplane..< large rudder area.< are needed for spin recovery on maneuverable airplanes. 
Johandle heavy cro."winds for airplanes intended to operate out of single-strip airpuns, and 
lor gliders, to COunter oidverse aileron yaw, Gliders lmve a p;uti<;ular adverse yaw pmblem 

'· bccau."' their high aspect ratio wings have large negative (adverse) valuesofyawi~g moment 
ducturolling at high lift coefficients. Pilots transilionlng from light power planes to gliders, 
!nice ........ find that vigorous rudder action in rolls is needed for coordination in glider., 
.. compared with light pLlnes. 

.. _ • "'i. . .. : ~· ••• : 0 .... ~-. : • • 
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Flpro 14.10 The ..nation of yawing lnOfl1<l1l c<><llicient with si<fe.J;p an~le for the Bocri'l 
Srratolincr with original Ya"ticaJ tail Cahnw) and revised wnical taillll1d donal fin (/wlnw.·~ 
Rudder-free cases are shown by the da.hed linn. W;th the originaltai~ ad>ene yawing 
moment due to the ail""'"" ovmx>mc~ the low k:vcl of restoring moment at large sideo>lip 
angles,androdderiOL-kocxun. (fromSchaim-.Jmrr. ofrlo,Aro. Sri.,l941.) 
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tandem under a long slender canopy, an arrangement that minimized frontal area and pennitted the use of 
a narrow fuselage. A greenhouse-type nose housed the bombardier/nmigator, and the radio operator and 
gunner were seated in the aft fuselage. The cantilever \\ings were shoulder-mounted on the upper 
fuselage, and had a fLxed dihedral of 3° 23'. The engines were mounted in underslung nacelles. The 
engines were a pair of Pratt & Whitney R-1830-S6C3-6 air-woled 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, one baD-mounted in the nose, one in a dorsal turret behind 
the cod;pit 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 prmided in each \\ing, but these were not 
actually installed. T\\in ftns and rudders were fttted, and the aircraft was pro-..ided \\ith a retractable 
tricycle nose wheel undercarriage. The main wheels retracted into the rear of the underslung engine 
nacelles. 

The NA-40 flew for the first time on Janu:uy 29, 1939, company test pilot Paul Balfour being at the< 
controls. It canied the civilian registration NX14221. On the early test flights, the aircraft e:\:perienced 
severe tail shaking which got worse as the speed increased. In addition, erratic oil and cylinder head 
temperatures were recorded. Subsequently, elbows and long tail pipes were fitted to the exhaust stacks and 
a squared fairing was mounted on the nacelle trailing edge. Some imptm'Citlents resulted, but the basic 
problems persisted. 

l\faximum speed was a respectable if not spectacular 268 mph at 5000 feet. There was a 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-woled radial 
engines rated at 1600 hp each. The more powerful Wright engines were prmided \\ith more streamlined 
cowlings. The 0"\'ef·\\ing 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 impro"'Citlent in performance, \\ith a ma.ximum speed of287 
mph at 5000 feet. The aircraft was deli\'efed to Wright Field in Ohio on March 12. The flight tests at 
Wright Field turned up very few problems, \\ith -..irtually the only complaint being the slow feathering 
characteristics of the Curtiss electric propellers dela)ing the engine-out testing. A shutdown engine could 
be simulated by idling the engine with the propeller in full high pitch. 

On April11, 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 injUI)', the NA-40B was destroyed by fire in the crash. 

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

Since the NA-40 was never ordered by the Army, it ne-..'ef acquired a USAAC serial number. 

Specification of North American NA~OB: 

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: 

0&'0612000 12:41 PM 
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TheYP-37 ' 
. ·- . ~ 

; . •. . :.. . ' . '. - ~ - ' 

Much to my distress, things got worse. The Prestone boiled over as I turned downwind. 
The windshield was covered with gobs of gooey glycol from the radiator, making it 
impossible to see through the windshield. I 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, I was able to keep them 
clean enough by constantly wiping them with my scarf. : .· · 

A quick glance at the s~e~d inciic~tor just at lift-Off shOWEid ~~xty mph. I knew It was in 
error, but my attention had been distracted by a more p-ressing p'robh!in. Normally, an 
inoperative airspeed indicator didn't present any_difficulty; if I could have climbed 
upstairs and got to know the airplane before making a landing·. At that moment, I had a 
grand total of two minutes in the YP-37 A, hardly tfme enough to become comfortable 
with the airplane. On the downwind leg, the s·peed showed only eighty, though I knew it 
had to be closer to one hundred fifty, since this airplane stalled at eighty fiv~_miles per 
hour. 

With my head stuck out the side of the cockpit, I still couldn't see very well and didn't 
know how fast I was going. The landing was going to he a tough one. I had to call on 
my ove'.Worked Guardian Angel once again;· - -,_-.: J .. · ·l:-'. -"~ -·"·' · · · -: .. ·- ··: .. : · ·-

-:~·- _.·t: :,_, ~-- •. ·-' ,_. :;,,_;.'11_:: .;·: .. : ~ , .. ·:,••·-:. _1":·-"'- h.·· •. -.~.:-·:~--~-: .. -.·,· ~r.; .·. 0·) ·-·-.· 

. . .. . ~ . '. . . . . . . - . . . - { - ~ ~ . 
I contacted the control tower, "May Day, I have an emergency and must land · . · 
Immediately." · · · · 
"Cleared to land. The crash crew is on the way." 

: .,., · .• :··, '.;r · • ·:·;tl '''t·· .. ••1.' • ·'-·······;:~: .. -.. -: .. -::·~--~-.-- _·. 1 

I was able' to get oufa brief; "tha'nks," and then concentrated my attention on flying the-;~ 
airplane: I circled back for Jandirig'and stayed within gliding distance of the field in case : 
the engine quill could at least tum toward the field and belly land on the grass. 
Without the benefit of knowing the speed, I played it safe and came in a little hol 
Fortunately, I had plenty of runway, and my landing was okay, but having my head 
stuck out of the cockpit made it very difficult I slowed down and turned off the runway. 
When clear, I stopped in the grass and cut the engine. I could hear it crackling from the 
heat, so I jumped out In case it caught fire. If it did, I would have a head start and be 
long gone when it happened. While I waited nearby for the crash vehicles to arrive, I 
had time to thank my special Angel. I knew I would be lost wittiout him. When the 
ambulance pulled up, I jumped In and was taken to base opt:r8tions. . 

I found out later ttii! airplane had beeri'uridergolng fligh;·tests ·at NACA (National 
Advisory Committee on Aeronautics), and at the completion of the tests it was turned 
over to Base En'gineering. The tests they were conducting were a series· of flights that 
required the installation of specially calibrateC:I test instrumentS~ The airspeed Indicator, 
of course, was ainong them. When they removed their instrumentation, NACA forgot to 
cap off the "1"!_ they used that was~part of the airplane's original pitot system which 
showed the plane's airspeed. This was the reason for the very low airspeed Indication • . , . 

. -·· .. ,.._ ... ·- . - ... - --
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The Allison engine checked out okay during run-up. Although the Prestone temperature 
was on the high side of normal, It was still within limitS. I poured the coal on and took · 
off. Just as I became air-borne, the Prestone temperature's warning light flickered, then 
stayed on. ·. · · ' · · · -· ... · · · · · 

• ~-· ,••: I. :..~' •),,'' 

It was too late to land, since there was no runway left There was little I could do except 
throttle back and try to cool the engine. Normally, reducing power would help. I had .. 
hoped I could circle the field ~.nd la.nd bac~ on .the run~ay, ~ith the reduce<! powei. ." ; ... 
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enemy bombers. Titerefore, the de\'elopment of high-altitude interceptors was curtailed in 
favor of strike fighters optimized for low-level close support The I I 50 hp V-I 710-I 7 
(E2) of the XP-39 was replaced by a V-1710-37 (E5) engine rated at an altitude of 
13,300 feet Tite 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 lbs to 4530 lbs, and nom1al 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 ofthe Airacobra. 
Although the Allison engine was more reliable and more easily senice 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 
impro\'ed 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. Howe\'er, 
there was an increase in low-altitude maneuverability because of the reduced \\ing 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 Boiling Field in Washington, DC. 
Unfortunately, the XP-39B was destroyed in an accident after only 28 flying hours. 

Sources: 

1. War Planes of the Second World War, Fighters, Volume Four, William Green, 
Doubleday, 1964. 

2. Tite American Fighter, Enzo Angelucci and Peter Bowers, Orion Books, 1987. 

3. United States Military Aircraft since 1909, Gordon Swan borough 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 Ad,·antage: The Flying Cannon, Rick Mitchell, Pictorial Histories 
Publishing Company, Missoula, Montana 

7. Bell Cobra Variants, Robert F. Dorr, Wings of Fame, VollO, AirTime Publishing, 
Inc., 1998. 
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Bell YP-39 Airacobra 
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~y~~~a~~p-~.Jtdllkrtd~uomtbeZP-39.D 
~ i1a ~a w~~~~~ -r~~ ia11. 'The i.1rst fewYP-~ were 1ni1iatty t\0\\'11 

without armament. but subseguent machines were fitted with a 37 mm cannon with Jj 
rounds, a pair of0.5-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 nos.e. 
Some armor protection \\·as provided for the pilot. Empty and normal loaded weights rose 
jp .5042 pounds and 7000 pounds> respectively. In comparison, the XP-39 prototype had 
p. normal loaded weight of only 5550 pounds. Consequently, the performance of the 
YP-39 dropped to a 'maximum speed of368 mph at 15,000 feet. An altitude of20,000 
feet could be attained in 7.3 minutes. Service ceilinz was 337 300 feet 

·TI1e thirteen YP-39s (40-027/40-039) were delivered between September 6 and 
December 16, 1940. They were used primarily 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. 

'· ..... (' l,...- -'\ . \_. 
r '\\\ \ ... . I ~ ~ .·• C' , ~ _~ J .._ , .. 

""G · ' c,':'/ · . ....., 
\ r,\'[ V• I (( r·' ·}.'\"·--' 
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Sources: 

1. War Planes of the Second World War, Fighters, Volume Four, William Green, 
Doubleday, 1964. 

2. The American Fighter, Enzo Anguluci and Peter BO\vers, Orion Books, 1987. 

3. United States Military Aircraft since 1909, Gordon Sv-;anborough and Peter M. 
Bowers, Smithsonian Institution Press. 1989. 
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had a greater span but the same \\ingtip and root chord as those of the P-48. 

After the three trainers had been produced in 1939, Vultee returned to work on their 
original P-48 design. l11e P-48 featured a steel-tube semi-monocoque fuselage, a two-spar 
\\ing, and a fully-retractable undercarriage. It featured hydraulically-actuated split flaps. 
The aircraft was all metal-covered, ''ith the exception of the control surfaces. The P-48's 
detachable outer wing panels shortened its \\ing span by six feet in comparison to the 
\vings of the trainers. At one time, an armament of no less than TEN 0.30-inch machine 
guns was emisaged, 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 \\ith a 
lengthened drive shaft. 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 chi! designation NX21755, and was flown for the first 
time in September of 1939 by test pilot Vance Breese. nie name *Vanguard* was 
chosen. Unfortunately, the Model P-48 ran into the same sort of engine cooling problems 
that bede\iled the Curtiss XP-42. After a few flights \\ith 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 \\ith Paul Mantz's Lockheed 
Sirius during a landing at Vultee Field. The impact severed one of the undercarriage legs, 
but test pilot Vance Breese succeeding in landing the Vanguard \\ith little additional 
damage. 

The production version of the Model P-48 was to have been designated Model61, 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 pro\ided was insufficient 
to justify the increased weight and the cooling problems that it caused. Consequently, the 
second prototype Vanguard, the Modei48X (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 ha\ing a 
compound wing dihedral with a break in the middle. 

0&'04!2000 6:56PM 
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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 tail wheel. Provisions 
were made for nvin guns in the upper fuselage decking and two wing guns. 

Some instability was encountered by the Model48X 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 \Vas 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, Vultce 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 Jl 0. 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 Modei48X, 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 fuselage. The military equipment 
added to the Modei48C caused the weight to go up- weights were 5237 pounds empty, 
7100 pounds gross, and 7384 pounds ma..~mum. The ex1ra weight caused the 
performance of the Model48C to degrade in comparison with that of the Model48X. The 
maximum speed was340 mph at 15,100 feet. Initial climb rate \Vas 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 area 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 O\'vn 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 appropriate for advanced training use by units based in Canada. 

In early 1941, Chiang Kai-Shek's Nationalist Chinese forces were being hard-pressed by 
Japanese air attacks, and were in desperate need of more combat aircraft. So dire was 
their need that they were willing to accept just about an:>1hing that had wings. On May 
19, 1941, the British government agreed to release its Vanguards for supply to Chiang 
Kai-Shek's Nationalist Chinese forces. The 144 Vanguards were given the USMC 
designation P-66 and were assigned the serial numbers 42-6832 thru 42-6975. 

08/04/2000 6:56 PM 



- .. 

_ f1ay ]., f; /17'0 . 

1=='1/} fo'f"ian~ 

--- - - - -



Otmce Vooglt F4U C<nair • lttp:/lwww.tsd.uwo.ca/;><ll}pi'elevrn'baughcr_olhcr!nu.ltml 

3 ofll 

5/?o/Yo 
The pilot sat in a Luge cockpit m:er the ?.ing trailing edge. The "\iew straight forward m-er the engine 
cowling was poor, even more so than common in single-seat fighters of the day. View too the sides was 
reas=ble, although the cocJ.;pit canopy was he3"\ily fr:uned. No concessions were m3de to reanv3Td 
view, the aft of the cocJ..:pit being faired into a gentyly sloping fuselage decking. The tailplanes and fins had 
rounded tips, and the control swfaces were fabric covered. 

Armament consisted of one .50 gun in each ?.ing. and a .50 and a .30 in the engine co?.i decking. There 
was also room for 20 sm.all anti-aircraft bombs, stored in the ?.ings. 

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. 

Fust flight of the XF4U-1 was made on 29May 1940, by Lyman A. Dullard Jr. The XF4U-l was 
powered by a XR-2800-4 engine, rated at 1805hp. The first flight was not unewntfuL A hurried landing 
was m3de when the elevator trim tabs failed because of flutter. 

Early testing encountered a serious setback when project pilot Boone T. Gll)1on ran out of fuel dming the 
fifth test flight and made an emergency landing on a golf course. The XF4U-1 was badly daffi3ged, but 
not beyond repair, and Chance Vought rebuilt it 

On 1 October the XF4U-l made a flight for Stratford to H3Ttford ?.ith an 3"\-etage ground speed of 
650kmih (404mph). It was then the first US fighter to fly faster than 400mph. The :\.'F4U-1 also had an 
excellent rate of climb. On the other hand, the testing of the XF4U-l revealed that some of the 
requirements of the US Navy would h3"\-e to be rewritten. In full-power dive tests speeds of up to 885kmih 
were achiC"\-ed, but not ?.ithout daffi3ge to the control swfaces and access panels, and in one case, an 
engine failure. The spin recovery standards also had to be rela."<ed, as reco"\-ery from the required ten-tum 
spin pro"\-ed impossible ?.ithout recourse to an anti-spin chute. 

Much time was spent tl)ing to improve the handling of the XF4U-1. Numerous changes were made to the 
ailerons, with success, as these were later known to be ""CIY effective. HowC"\-er, the low-speed handling 
characteristics left much to be desired. The F4U had a troubling tendency to drop a ?.ing when it staDed. 
And this was a critical factor for a shipboard fighter, which would h3"\-e to make dangerous deck landings. 

F4U-1 

Changes 

At the end of June 19-H the US Navy ordered 584 F4U-l fighters. The fiJ"St of these would appear a ye3T 
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 N3"\y required some changes, which were logical in itself but had 
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At British insistence, armament ''ias somewhat hea\ier than American standards of the 
day. Two 0.5-inch M2 Brovming machine guns were installed in the underside of the 
nose beside the engine crankcase, S}11chronized 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 \\ings, outboard of the 
landing gears. Four 0.30-inch Bro\\11ing machine guns were mounted further outboard on 
the wing, \\ith 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 span wise 
boxes outboard of the guns. 

Final assembly and engine installation began on September 9, 1940, 102 days after the 
initial British 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 I order to 620 planes. 

The NA-73X prototype emerged from Inglewood plant in only 102 days, thus meeting the 
120-day deadline \\ith time to spare, although the airplane rolled out of the factory 
nithout 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 \\ing leading edges to 
show where the guns would be installed. These aperture shapes were retouched out in 
many reproductions of the most famous photographs ofthe aircraft. Only later was the 
ci\il registration NXl 9998 applied and the fuselage ahead of the cockpit painted ''ith 
anti-dazzle black. 

The reason for the delay in engine delivery was because it was "government-supplied 
equipment" that was furnished 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 lbs empty, 7965 lbs normal loaded. It was a clear 25 mph faster than 
the P-40, even in spite of being powered by the same engine. 

Follo\\ing 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-73:X, test pilot Paul 
Balfour forgot to change fuel tanks, ron 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 ofthe 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 ofthe Mustang Is which embodied only 
minor modifications. These were designated NA-83 by the factory. RAF serials were 
AL958/AL999, AMIOO/AM257, and AP164/AP263. They differed from the NA-73s only 
in having broad fishtail ejector exhausts. Sources: 

I. American Combat Planes, Ray Wagner, Third Enlarged Edition, Doubleday, 1982. 

2. The American Fighter, Enzo Angelucci and Peter Bowers, Orion Books, 1987. 

3. War Planes of the Second World War, Fighters, Volume Four, William Green, 
Doubleday 1964. 

4. United States Military Aircraft since 1909, Gordon S\vanborough and Peter M. 
Bowers, Smithsonian, 1989. 

5. Fighting Mustang: The Chronicle of the P-51, William 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. 
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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 USMC, 171 to be delivered as P-47Bs and 602 as P-47Cs. At the 
same time, the Army contract placed back in 1939 for 80 P-44 Rockets was cancelled. 
The contract was replaced ''ith 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 
presen·e 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 
\Vas 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 tum required a long and stall..-y 
undercarriage 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 \'ery far outboard on the wings, leaving 
insufficient space for the eight \\ing 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 P-43 fighters, the P-47 was a cantilever low-wing monoplane, 
the wing being elliptical in shape \\ith 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 tail wheel 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 pre"llious fighters, being almost h'rice as hea"lly 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 gave it a 
maximum speed of 412 mph, 12 mph faster than Kartveli had projected. An altitude of 
15,000 feet could be attained in five minutes. Empty and nom1al gross weights were 
9189 pounds and 12,086 pounds respectively. The prototype was destroyed in an 
accident on August 8, 1942. 

Sources: 

1. American Combat Planes, Ray Wagner, Third Enlarged Edition, Doubleday, 1982. 

2. The American Fighter, Enzo Angelucci and Peter Bowers, Orion Books, 1987. 

3. War Planes of the Second World War, Fighters, Volume Four, William Green, 
Doubleday 1964. 

4. United States Military Aircmft since 1909, Gordon Swanborough and Peter M. 
Bowers, Smithsonian, 1989. 

5. The Republic P-47D Thunderbolt, Aircraft in Profile, Edward Shacklady, 
Doubleday, 1969. 

6. Famous Fighters ofthe Second World War, Volume I, William Green, 1967. 

7. Thunderbolt!, RobertS. Johnson and Martin Caidin, Ballantin1: Books, 1958. 

8. Thunderbolt: A Documentary History of the Republic P-47, Roger Freeman, 
Motorbooks, 1992. 
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The strongest point of the XF5F-l was its rate of climb-4000 feet per minute as 
compared to 2660 ftlmin for the XF4U-l and 2630 ftlmin for the XFL-1. However, 
ma.ximum speed was only 383 mph at sea leveL Empty weight was 81071bs and normal 
loaded weight was 10,138 lbs. Service ceiling was 33,000 feet and maximum range was 
1170 miles. The XF5F-l was used off and on for tests in support of the XF7F-l 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 Model522, 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 knm·.n under the company designation of 
Design 41. Design 41 was an aircraft quite similar to Design 34 (XF5F-1) but was 
powered by a pair 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, knmvn by the company as Design 45, 
incorporated a nosewheel tricycle undercarriage and a longer nose. Pro\ision was to be 
made for self-sealing fuel 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-l. 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 experienced 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 sen ice ceiling was 40,000 feet. An altitude of20,000 feet could 
supposedly be reached in 5 minutes. Ma.ximum range was estimated to be 1250 miles. 
Empty weight was 83071bs, and loaded weight was 10,558lbs. Maximum weight was 
13,060 lbs. Wingspan was 42 feet, length was 21 feet 11 inches, height was 12 feet, and 
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YP-38 Design 

 
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 engineers were following Allison improvements 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 lbs., and a designed 
gross weight of 13,500 lbs. 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, "I was back in my office when I 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, "I was back in my office when I 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 lbs. 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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YY-38 Airpl~n~ A.~. 139-599, a Go?er~en~ accepted airplane, cra3hed 
·at "i•pru:o:imn.tel;r 11:17 Ao!.!o 'ln ~:o7onber 4, 1941 1 at 1147 Elm Stroot, 
ilenda1~, Calif~rniao This a!rp1~e was.beint flown on an authorized 
test fllr,ht by~. Ralph 7irden1 .test pilot, e~ployed by the Lockheed 
Aircraft Ccrp~ratton, 3urbank0 California. 

This airplane was loaned to Lockheed Aircraft Corp~ration by tho 
Air Carps for the purp~se of aon~uatin£ numerous testa. Ita total time 
was 142:00 hours. The onl:r modification on thil fli~ht was auxiliary 
tabs ~n the elevator. 

Crash reaulted in <!eat:, of the pilot and co!:'phto destruction or 
tho a!r;;lane. Thoro was no apparent indication of aabotaso or poor 
w'Jr lau.ns hip • 

The cause of the crash wns the co:npleh lou or entire tail aurfaee 
structure. 

The airplane was boins fl~ in a series of tests in an effort to 
e1L~lnate an inherent danr,erous flyine oharaoteriatlc in thls·type-- -­
aircrafto Particul~rly, this condition is a tendency of tho airplane, 
when divinr,, to increase the dlvinr. a~~1e and at the same ti:ne to tir,hton 
the controls to tho point that recovery is extremel;r difficulto 

In an attonpt to alleviah the aho?e centtone4 condition tho elevator 
on this alrpl~tno was m<>dlfied by the addition of two blbs at the oxtrft:lli­
ties of tho elevator. T'ne nr.l"lllal tab is ln tho center of' the oleva'ooro 
These auxiliary tnl"-s ... ore connoot~d to the control syatec in such a manner 
that they did not beco:ne operati"te until an ehvator atiolc force of 
approxlmlltel:r thirt)• five rounds was •!•pliedo Three prevloua fltr;hts had 
b.,en ::.ad11 with the "'odlfied installation wHh nor:nal cable tendons. Dh.,• 
were mai., on at hut one of th.,se flights. Pr!or to tho final flt;ht the 
~l.,va'oor cahl., '.;'!ns \on was rod•Jcod to fifty ;·oundllo 

Fro~ an ex&~lnat\on of the wreoka~o and t .. stl,~ny of witnes~"• It 
'lppeiU"s '.;l:n'.; the !'oll.,...l:tt: seq·J.,nco of evout3 occ:.trreda . i 

Ao That !~. Ralph 'lir,Jen took off fro•1 L~~lch.,.,d Air 'l'"rr.tlr.al 
at ~rproxl-.at.,l:r 10:35 A.:.:., ~;n·:.,".tber 4, 1941, for the purpose of 
c.,n·!uctln~; dive t .. ats. ~. Virrlen's lr.c~r:..ctl'>na for theuo 
~,:s~s ."".,r"• 

1: 

"Cli:nh 'oo 271 000' at 2 1 'SCO r.;:.:::o 33 !!::. 
":'~Jrn on Carc.,ra 
"Trim to 300 mopo'io lnHcat.,:! 
"rive and stwl:f c~ntrol 
"Rftpn~~ if nece4sary 
"r·Jrn o!'f Ct\.."":'.ftT& ·-• 

•:.ard • ri1An --·"' 

. 
• . 

! 
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Appnren~l;r I.:ro ·:!r·lon alae ha•l lnstructi'lr.s t:l pans O"l"r ~he 
:.~:1:.'1Md <actr.ry in s1~h~ '>f th~ spenker's stand at 11.bout lla46 
A•!.~. 1!" !:ls ~"s~s .,.er~J ea!:lpletee 

3o ':":.rea dhes and recoveries were sueeessfull;r eooplet.,~. A 
f'l•U"th dh'l .,as :oAde. Th., altltud" e.t lYhich th., fourth div" was 
~tQrted is unknown. It na;r h&ve starte~ at h1r,h altitude or it m1~ht 
p~ssibl7 hav~ b.,en the start of a d17e for the purpose of passi~ 
the apoalc .. r's stand at exceptionall;r hi;;h speed. In e!t.'ler case 
the alrplnne was observed in a auste.!ned dive of about 15 de&reea 
just prior tn the structaral fe.ilure. Due to the diatance froa the 
obser·tera the a:'ount 'lf_ en;;ine power beinr; used 11 probhoaticalo 
l!ow.,ver,· 1 t is believed the. t considerable po':Yer wu used at acme 
altitude above 5000 feet an<:! thl\t the airplape as it approached 
the 5000.toot level was travelinr. at a spoo~ greater than norxal 
but not ~ an exoeaaival7 hi~ speed. 

Co At approximat.,l;r 5000 feet it was observed the.t the tail 
surfaeea started to leav., the airplane in increments with r.reat 
rap1~ity, the bare boocs only remaininr;o The airplane continued on 
cnura" mocentar!l;r thon pitche~ forward coopletin& the first lS0° 
of an outside l:lop with very little loss in altitude. Froo this 
point on t.'le airplane was observed in a aer!ea of inverted flat 
spin r.yratior~ until it crashed in a flat inverted positiono 

Do Unsa~lsfaotory Report. L~at.,riel Division ::umber 41-3935, 
St'lt!on Sur!al llumh<lr FAP 41-:584 1 dat.,<t June 91 19411 prepare:! by 
J.~aJor Gilkey descri:,.,:J " condition of Ievere buffetln,; in a sustained 
d!v'"• th" elbill&ti:ln of which coul<t only b., accomplished by use 
of th" trlm tnh ~o ehan;~" the al-:\tudo of tho alrpbne to a flatter 
ro:~ition dth a result!n;: decrease in speed. That this eon11t1on 
wn:~ not ·unu:~ual with tills type of airplane has been ennrtr:ned by 
o~hor piln~s ·:br!n~~: the C'lurae of th 1a inve1t1r;at1ono Testimony 
as !';i"l'"n substnntlatoa that ~. Vir:len had en:omtterud this con:lltlnn 
!'reqa~ntl:; an·i th!lt this buffetinr, had b"'ln of a ver; aev .. re nat:~re 
and th'lt he sto.,roi it b-J use or trim t'lho The ;:>roba~Ulty that :.:r. 
·;tr l•m c::·!ount'lrt!:l sov .. re h•1fret1nr. an•J/or flu~ter in the final 
di 7U is 87!denced by th" faet that in t.h" e:lll.":lin&til)n of the 
wroclcn.,r:e· the tr!:l tah \n·liost'r ~n t!:e ol.,n';;nr was set at 13·· 
in th'l no~ll up """ t ti.,no 

~. !:::<n..":l!r.o.• .. !on ,r tho wrtte!:a,':e llt th~ ace:111 o!" tho cra:sh 
ro"lo'll.,d tr.at th.., ""t~re ta:l s~rueture '"'' t..'rn a1ray at !lrrr·>x1-
rr.o.';"l1 t":" a~t.s.~hlnr- C"~tn•• •o t'·~ b ... ~- .. u • . • .... "" :· ........ ~. 

:··· .~h" :·r•1not:..,r r~:-~l":"n ~r th11 t'l!l a~r'Je~·~:-.,. .wo.:s reco;r~re.i 

fln~t w~s l'L!·! ru~ ~':'lr e:w;:,.,::t!nn.-;icn with all pl.,eec ln t.ho1r JrcrfJr 
rwl~~t,n. EY.~,i~~~!~n ~r ~no tall pl~ees indi:n~~s thR~ t~er~ «03 

n ·:.,r;,l so7.,ru !'lA~in,-: ~r th" horlzcn~'ll s~ab111zor a..~.:! t.h" el,....,!l~':·r• 

:: - .. 

1 
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:l'.'.h th11 hor~znn~11l sto.h~llzer and tl".e eh'1stor "ere upar&t.,ct In 
&n almo~~ stral.rht fore &n1 aft Hne just to the ri~ht of' the 
ext~rrnl elevator counterball!nceao Th., upp~r exterr~l countDr­
balanoe ~!ls at~ll at~aehe1 t~ a portion of' t~e elevator while the 
lo~er counterba!,nce had been torn co=pletoly orr. ~e lower 
counterbo.l~nee ~ad evl1ent&lly been moved forward and upward with 
forces ~re&t enour,h to drive it entirely throur.h the lawer akin of' 
the atnb!lizer and f'ract~e the upper akin. A portion of' the elevator 
jua t to the r ir,h ~ "f' the fraot>tre was torn completely looae an:! zr.ay 
ha7e been the f'irat larr.e piece to leave. The left hand portion of' 
st~hlllzer and elftvst'r fell Individually, while the rlrht hand 
r .. nal.nd"r -~r th" atabilhor and elevator fell as a unit •. The main 
lntftrnal counterwel~ts, on the int~r!or of' each vertica~ surface, 
o.."ld :nount.,1 lln th11 end ,r the eleV&tor torque tube, were t'lrn loose 
at the l"'O'l:ttinr, ;:~into Cnly one of' these hae been recovered. The 
in~~rior of' the 7ert1cal surfaces indicates they received a severe 
batterlnr. f'roo these oounterwel~htso 

Go The a~pearL"lCe of' the main break 1n the stabilizer and ele­
?ator, couple•l 'll'lth the lndicati,ns of' batterl:l(; of' the int~rior or 
the vertical aurf'aon by the r.~dn counterweir;hta and the f'orwar~ 
c"vecent or the lower count.,rwe1r;ht1 lead t!le o=i ttee to the 
conclusion that the ca•JSII of' th11 f'a:lur11 of th11 tdl surf'aoes was 
a Tlol~n~ flutter. 

llo T'•ls exces~i7" !'l'Jtter may have been the result of' the 
inherdnt charactorlatio 'lf' the al.rplMe to buffet, oor:~bined with the 
use 'lf a1dlti~rA1 auxiliary to.ba and a lo~ered cable tension. The 
commit~eo 1 ho~ever, O<)Uld find no positive ln~loation that the 
auxllll\ry t."hc Lno'l:r.e f'reo at any tl.:r.e before the ::lilintegrat!'lno 
To the c"ntl'ary, ho:r.:ev'3r, tho battered condltton or t!Je slots at 
t~.o en:! or tho torqllo tube thro:..:>h which the ar:ns servlnr; the 
o.uxillary f'l,ps p11sa, r.ouH lndi:ate tha':. the t11ba wore attached 
•,., the sy::ter.~ '.>nHl tho n.!\ln c.,untcrw.,lo;h';s br•Jlc" l:~osoe 
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ih~ :on~it~~~ rec~e~e~ls that: 

Ao An L'nr..o•Ua'.;~t an.-! ex'::onsive ::'l:lttor a.:·1d 'li'>ratl~n ~·•rvoy 
o::' th., ?-39 tj"p<~ alrcra::'t !:>e in1 ~iated o 

!lo ?errl1n:; the ""t~·'::l" "r this survey and ina~llllll'vi:m of 
nM'!ssa.ry r.:'ldiriclltions, th<t_ restriet!.,ns on the P-3'3 t)•pe 
a!roraft "': nt"p<l"t! to lr.ciU•le epera'.;Jrm a';; all a.l t1 tu-:l.,s an-:! 
tha'.. 1?...-or allO'.Ta.hle 1nd1c&tod spe.,ds be perraitt..do • 

Co The a.!>ove reo.,m~n•la.tlona a.re oade due to tho fa.et 
that the fa!l ure oeeurred a.'v &;';>roxin:a. ~el;r 5000 !'eo to 
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Q. 
I 

-~A. 

' ! Q. 
! 
-;_A. 

: Q. 

. 

i A. 

f· Q. 

·t A. . . 
} 

' 

: r 
' . ! 

' . 

State your -name please. · ., i:..:'!. < 
.. .•. ,-. :i.:·:':1 :J 

:e:s::e V;Jf:mployed? -. : , , -- ~ }~~~~ f 
., ( '" · .. -.!-:~~ t ' .• '· ' ~ "'''•"'' 

Plant Protection Investig&tor -Lockheed Aircrai't Corporation.·. :.1:~;··•·• ·, 
.. ·~ • J t . . : • :- -- --- ~";-"'!--"1';.~~~;~ ~ . r - · .. ! ~ ' ~:- . .. ·' ~; .- T 

You do not wcirk for the Lockheed Alrcrai't COrporation?- :- -.- • .··-;t·- '•:-'f:;, ... "'--7 • · - · r~ · · · · 1 · - · l -~ · · - :r:.. -~ 
No, I work r~i- the United states _afei-ent._~ __ ; " -~- : . .r,:: ·t:~i~:~ ;:. 
11111 you te~· us ~-;yo~ ~wn words~wba~iknow ~bout th~ crash:__ ·. ,i:h :'€: 
I was sltt g in m;,r ofrice, the Plant f7otec_tion Ofrice or the..:. U. S. J · (_ :.'?l .. ,; ~~­
Army Air Co ps, Lockheed Aircraft Corporation, Burbanlt, Callfornl&j ll10, ; . •· ;j, .·, • 

approxlmllte).. y ten minutes to twelve when.I:~eard ~e sirens :_~-:o{-01<>,.::'1; __ .. ::_·~· 
cycle escorjt detailed to cooduct the emplo;y,ee 110~e co.altt.e thr'?ugt : · .. ,z ·. 
the plant. They started aut on their motoz:ctclea\wblch' ll=e teQ' J · · /i; · 
aroused lll)'.curiosltr; whereupon I made_lnqu!ry_~--th•_Plant· teet on -. -,, .. · 
Department of the Lockheed Aircraft Corporation and they info ed 1111 '· : c' t': ·: · 
tnst a crash of the YP-38 had taken place in the:nelghbor t Glen ·y;:-: .• 
oaks and Robertson. I therefore proceeded to the}parklngUo · ~obtain '.T: ,;:·,-~~ 
my car and proceeded to't.he'"'scene ·or·tl:!e'"er&ah.: Upotrllrrlft bet. 3p:=::;~ 
first. thing that. I did was~; tO aniSt'lilorganlzfiii-the-gUird . d. ihe, , ·~ ·: , 
firemen to• rOpe orr the area- in order to enal;l).ett.hosei whoJat ted tO ~.:.'i!c.s 
extinguish the tire, and those worldng_in that_rlci9lt7,:rooi con- tc · 
duct their senicing. Arter things had become·s,iaewhat or ed I ---rt:-
made in~ulr18-s as. to who bad.nen.the_ alrplarie_inlthe_alr! d. aeen ~- ~~::.;c 

1t crash. The following w~~esses: wer~ co~-tac~:t.· . r t . T ,-. -. ;;:;'i· . 

-2-

t I· t~. ~.: ·;l.;-\ ... . T , ·- . ~. ···"? ' - : t "'".- ---:~T"\t. ·. 
·-· -- .. -"-~-. 

• 
' . ·I 

------1--- --~+ .... + t . 
~ . J. ' 

:·;-~~-

-- ~.~-:.·~, l 
•• #fo. -
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Captain ~we, Burbllnlt Fire Department, who state'd that he tirst. ob- 1 _ .;_ :,- -.··.·c·u···.'.·t~· .' 
served the airplane in what he thought was a spin and what he had been 
told was a nat spin, at an approximate altltudi or 1,500 rt. He. . . . : , .. } ~-lj 
stated that he saw parts tly ott in the air and;he:descrlbed 1t~tloat-
ing slowly to the ground. · , · ; ·: ' ~- ( 1.._.': ';z: 
Jack Skinner was next co~tac~d. He atated tha!. he was a ~·~·ot U:e ; :. r (· 
Douglas, El Segundo Plant, his ~e nuaber 11 Sl,-and"that-he-11Yedi ---,--7"- .. 
in the Ticinity·ot·the crash.rHe stated t.bst- ."waa,:..wbat he.thought, ,.:.:;:--1'::-: -~ 
-~ the first one to arrha at the actlllll crash Be stated that he did ~ :. · ;. , .• 
not observe the airplane in tlie air, but when· ~heard tlie"nollehe·t.-·T;;::t?~ ;~ 
aedilltel7 proceeded to the spot. . ~: I. • : ~ !i. > . I . ... -~ ' . ...... '-· .... _. '• . t . 1, . f ' 

Lt. Koontz, Chiet ot the Guards at Vega, was in~ rvlned and· stated that--·.-T~ ·,:,' 
he observed the·airplane t11izig·around in·the·alr and atter·watching-1t, · · · 
he observed it going into what. he called a sp~l~ll :::a"ble~ tO- a&lte ·. · '{; 
a guess as to the-exnct altitude-buWf.eured-1 -nelghborhoiKl.--'-~-+..:.. 
of2,000ft. -l "_ --~ .. f• 

t . ! :· . c .::. 
: . ~~ ~- :~:.~ 

I ~ • ..,·" -~~ 
The witness was dlsalssed. j ·l ) · .... 

j t 1 .: :.~-.' 
.! 1 - tt·. ;·::: ! ~ . : -:- ...._:-__ ......._ ....=:; 

The witness was duly sworn and testified as ro owsz • r · : .t' r 1 · • . - · :c f: ,;-
111 11 you plea11e state your naae and your eaplo:y r7 i · -~: ;.\ 

That ls all I have, Colonel. 

. pk.cLLc:;( I i · . i ; :·1 
A. Clnrence L. Johnson, Chief Research Engineer, ckhl!lld Aircraft Corpora- '' ~. 

tlon. , . { I !
1 

! . ;: -;_:; 
~· -~ 

' 
Q. . I'd llke to have you test11'7 ~1marily as to tt purpo1111 of this rllght · .. '.·. ·:-,!_.•· .. :..._~.·.·~.·,1• and as to what changes had been JD&de in the a e 11ince the previous . 

A. 
some dlves at altitudes between 27 ,ooo and 18, · rt. The'; dins wen · .·. · ;[ · J,' 
to be made ln tills. case with. (iower orr at speedi above .350• .Yl.es per· · ... :., ~-:_~~ 

. ' 

hour indicated speed. The fpUot n11 to wse hli/rd!Jicretlon• as :to whether · --;- .?: 
or not he was to ·uke 1110re !thin one dln. -It ~}ii. dld not-llie 'the red , · .. · ·;:: 
or the airplane attar one,~~ tnstructloiis •e~:to·jiroceecS·to;:-laiid,: · ·-·L···- ... 
except 1t he were!ln the .~ciD. lty or Lockheed ~r-Teralnal;at a tiae .. ;. ~· 
be(ween llz45 and 12zOO, he should engage .in tlie·tlight paat that had ·· :..: L. 

b4i~ arranced at he tiae in connection with tlie cOIIIIllttee.!oti eaploy:- . ~: f.' 
ment 1110rele. Obsirvers at our hangar heard hla: ake three dlns at , , . < 
altitude. He wasfllo hlgh, '!'do not know that'anyone saw hia, ~t h•: ··Pj-~ 

cwuld be beard r,. th~ gro_~. : .-i --- l_ !' .· ~ 

• 

l 
11 ' r -- -- . 

.3-- . .-.... --· ------- .lf ---
l. ·~ l tl ~•. ;f l. • · . .1. 
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The data to be taken consisted of all or ~e t~gi__s~!l a~ al!-speed,~ ~. ·:-1: ~­
altitude, temperatures, and a·large·llU!lber ot-other-recorda.to.deter~. . - . .. 

odn• tho """ 1n '": bod•"""': tan,.. ln tho booa)'''\"'~· . ! •. , ·~Ti 
No radio c~tact was ~intain~ between J. ·teat·'~ae _!and~· ·alr~e ~ <.:~' .. ;,. 
although the airplane; na in contact rlth!the DOrMl. LockhHd Station, .; - · . .:, .·_ , 
LC-6. ~It waa Yr. Virden's d(aire during tbe:din~~notJto pn_the~"=.:;_J~.t:f}: 
aulta by radio because he n.-too·bua7,-aa·he·pUt·it.r· - r-- _; .. , : ·- :·, ___ ....,--' -_ 

~ ~ ·'~ -r i s . · ; b.. · ::·· 
• _ ' f , f ' . - H'" ' 

The airplane at the tin or the teat had been IIOditiedttrc. the standard. ~ . ~:" ".< 

P-)8 airplane b7 incorporati.Dg two anx11hey·taba ·on t.'be elnator.' The~ : }'• · .. ,\ 
purpose ot these'tabs:na to:&id·the·pU.ot:m:ra]Hng;:out ~r_IJ17_di!~.::_ .:-:-f.;.:_::.: 
an~ to illpron the airplane's MDeunrabU1t.7 m turn~;and)ou land1ng •.. ,_ i> _., 
Wethad fourirUghta operating' the.tllghta con~ilting~of two at:low· · . : t_ ~ 
altitude aud two at high' altitude. llr. Vlrden·expressed hlaself aatia- j !o" 1: 
tied nth the operation or these tabs tor! the lowialt1tude· condition. : ·;.__ •,':· 
He'was greatl:r pleased at the· ease or- lll!leunrabWt;r,. ct .. the airplane ·_ ~- _ i::'-" :·· 
with the tabs. On u.l:i.llg dins.at.higher!altitude;he..:na,not!part1cular-•' ;:; · •·• 
Iylpleaaed .rltbl the operation because, -.w.-:-u-reduced\the· forcea•re:.. .. c .• ~ i 

}Ll:+.g...:__~-q~ed-to.p•11 the airplaz! out it affected the atabWt::r ·or:tbe air- "i· ·r-, ~: 
pl&ne ao that the nose would ·_oscillate 1 . g aa· waa. • :- It+ ,, 
He na not concerned about the oaclllation as-it atrected eatet:r, blt .... ·;, _;:•;: ,. 
he did not bellen the a1rplane, as a pUrisUit'airplane,{couldlkeep ita -:---: .. :<. 
guns on the target should that condition~be-allo•!_d to prnaUo'. ·In :, 1 ;, · ;: 

. -

order to ellllinate the oscUlation, the tab s:rstn· waa inspected prior ;;: .. '(· 
to his last tllght with the idea or reduCing the triot!.On or tba aux- ... _!;._:_ ··_;; .,· 
iUaey tabs. In order to reduce the trlction thefcontt'Ol cable tension :. f ~ 
1n the elentors was reduc8djto a_ nlue at SO lbl:' I' WUeTe::the:: .. - ..:_ :_t~-f~~ 
11tandard cable tension rigging 1a !roll SO:to . .90_lbs~'TT!iere·n..-not.h.inc~rr--:-n : t, 
unusual in reduciog the cable tension. toftb111 Talue as we haye prni~].y · · i':. {i 

lllllde tlighta with cable tendons or this nlueralthoughfnot with.the; :· : ~-' t 
awdll&t7 tabs in. place. We~ han recorded m fUiht; cable tensions· • : ~: C ; 
lower than those with whicli.the alrplanelns rigged.~· .... , - · :·-:-· ; ,\ · i•; t-

; ' . ' ! f . , ::· -"~- . ·. 
We were in the llidat or an·. 1Dnst1gatiou to atiJdit_· the eftec. t or coapru-_ ·•,; ~-:. · ·_ 
libUity phenoaena as the:r at'fected the in characteristics o!.. the.alr-... !:' c .. 
plane. We had run aoaae thir:t7 or aore dina at !iigh:altitude with this ~- :~ 
airplane and another, SeriafHo~. 2218~-!D an etrort·to-derly~·-nrioua· -' •- .::_ ; 
fillets· and airplane changes which would! onrco~ a di~. tendenc:r ;tbatL -::'- : 
de-reloped at true speed betnen-sso ·and:.600:•1l•a·per- bOur.-Wa.hacLaade · _ .. _.--" 
considerable iJiproYellent arer the or1~ coruU.iioni 'Iii tbit-liista'l.latro~·:-:-. 
or a rtllet between ruselag~ and the nngs.~ We.w_.re~caretuU:r.innati~ r t.~' 

__ :-gating .the errect_o{_the awt11!&1'7 ~b b7 in_!eatiC&tin~flrst-tbe.loada" ·: -~·-'· 
that. would be den loped, first w1 thoU FUie~oa- iiiif=l.l)e'Jnrlttr-tbe'=tllba=r=:::::;:=::; 
in operation. : -r . . L- - rr- ·---:- 1 ~- --:----- - · -~ . _·t~--, ~ 
In the prerlciUII set or din:, to the nua r or;IZnn~ t:hat. t~~;airpwii -- ~--~-~ 
in question had aade, the aeaeured tail '1.0&4 and!taU atreuea-were or:- - l..-f 
the nature or one-sixth to one-third or jthe· deSign nlue tot: the' taU ~ _ J ~.i 
and booms. We felt, therefore, that a continued}and.Lcaret'ul_innetiga• · , ,, 
tion with tb1• Ullit was 1D order. I .. -

1
-;- i , ~ {=[: 

i f' '- ~)-
1 1-_,. --h::} 4 - I ~- ~-. .,. 
• ' I l "I( • :> 

.L. :. t . -~- :~ 
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A. 
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llr. Virden's teats on the hat tllght·were, it au;rthlng, to be leas -' -:;-·.- · 
strenuous than his prnioua ·.testa as we were tey1ng to innatfga te . · -~ . . • 
caretull7 the etrect ot power o11 the din conditio11.- With ·power ott- c . - -~.- ! 
he could not reach u high ~peeda at altitudei as he_could,wltb-power. -:- -~===-'--::-_ 
011. .- ·,; ; t. ~ :•. ;: .£ .. -~-

~ ' 'f ·~; 
I belieYe that states our present position. i j· . i ~: 

I understood this was the !lrat !light with the tabs. t. t .. -~- : • r;;;: • 
- tr· ... .:. ! · .. ,·_ .. ' . r . . -

He had detin1te17 lll&de !our tllghta prerlOl:U'lT with the ta~.! _ ~:2~ :; 
t \ ~ . ..;.: 

.,...~ I 

!,.,' ' 
All with Kr. Virden aa pilot'Z 

-------- ---- - - ~ - - -- -llr. Virden llllde all or the nights. - - - ! "0 .,_. ·:__ _· ~!"~ ,; 
' ·.: :I'.'J, ' 

-the ·photographlc·record'"llorull~etr.otf-throtheljfow ~lights?~, _:.:....;:::.;::.;~ 

tea. lie ha..:a photographic ~ecorda ro~ all:!llghta or that au!plane ::·]· t -~.:_: 
. except the hat, 1n that case, the camera equipment waajdestro7ed. ' · ·~ ; 

~ ,.aur opinion, what waa the ~auae of the; c~ah'Z . l . ~ l. •. ~, :g: ~ 
T/l_e direct cause or the crash, aa I belien it,. was duet to a tailure : .. ::::::: :; 
ot the horizontal taU lllrt'acea·ot the·airplane.-I-bellll'f'll-·tlie·tailure-- , ., 
was induced by high stresses caused b7 tall !lutter.--Iiturther beu..,.e· ... :,. ~--:! 
that the !actor which lntluenced the taU tl.utter on thia· airplane waa --- ---.:-.:. -· 
coMected with the auxiliert taba'and:I bellen. that one tab being looae,_:__j._:r S 
due to a faulty weld on the reatraining-mnber.- We know Yery well, troa- ~ ·---t-4 :, 
other fll£ht and wind tunnel_ exparillenta, _that a loose tab 1a the:111011t .--- · _:,: 1 
disastrous tlutter aechanln that 1a known. We ban alft7S b8en ireatl7 ·. Tt :· 
concerned with such itemS and haTe tried to talce ample care in: the design,!: : ·~· t 
or tab aachanis111~ It the tab became looae·, it would induce elentor 1· · {. -~ 
nutter.· Tbe nutter would•'be aora eeYere-at;high speeds than~ low, and . · ·s 
adding the tlutt.er load .to a normal down load on the ta~l, such as exhtaj -.~ ~ 
in the din,, oould cause structural failure or the horbontal tail. 'lie f .: .. ; 
know llr. Virden was a nry exJ)Vienced pilot on then· di'l'eao He·launr-- -·;---:.~ 7. 
the lillit.etiona or the aircrart. He had reacbed.apeedafot 450· to1475 · :· · t-: 
mUea per haur, indicated Yaluea', at altitudes bet.ween-3 1000 and 10,000 ~ f~ "' 
tt.· He had:no intention, enr, ot going higher·untll· tM·cOndition-which:,·. ·~- ~ 
was gl'l'lng us trouble at altitude was corrected. I bellen tlien .that t· ' i' "'", 
the nutter; it it denloped, occurred at a peed a len than .·450~ miles per _- ;: ,~ 4 
hoiur.~d 

1
thalt the Clutter was ao great the p~ot had nolcoatrol onr the t"' --';='' j 

a rp ..... ne. · ' ·1 .· ' - .:_ -- , .• 

I . ' ' ' ,. ' 
i... • !· . :; 

Do you think, 1t you had flap nutter that- an"ind1cat.ion would- han ahownf · 1~ -· ? 
on the balaAce'Z There was nci indication where the weld; was broken or i ; . - ~ 
the arm gbJ,.Dg back and rorth acrou the race or 1 t, which would han oc- ~ ~ · : 
currad 1.1') there had been contact llDd the Clap wae Cluttering. ' The tab , 
Will tlutterlng, I 11hould aay. ·. ! ____ !_ _ L - .. 

-! ·.. ~ : ····f : =· .---c:-F 
l ' : -~- t-- : Jl 

~'o-i-.. -"--- .· ~,. 
\ ·1 •. I ; i 

. . . . '-; 

'-
I 
I 



-A. 

.,. 

.. 

. Q. 

A. 

t 
. . ! t 

. j . ' I .._ . -
. ; l • . . . 

.. , .A • 

could have becoae disconnected fl"OII the counterbalance aupport and - :, ;-;, 
allow Clutter without urJd.ni-the surface~ I aaw tbatbec:a'liae·atf ; ·--: 7-,.: :?• 
. the present tille the ara 1a allghUy loose iD the diric:tion(parallel : . . . ~ :: ; :t-
to the elevator !dnge line and in aplte or the tact tliat;t!uin:are no.. ;. --f.:.: 
lllli.rka except pouibl.y one which zdght;lndica_te_any_mor· aent!ot..:.the_two __ ! ,.: ;;! 
parts conce~ed to 1how llut:er. - ; _- _- · --- -'-- · o ; -~~ l· ·H; 
Tbe witness was dllllliaaed. · · : _ ... ~ · 

· ' t · r ·· 
, ......... ~ .. ~ -~ ... '"'"~ .. L.~~ .. , , ~ t; 

. - . : ~ . 1. I - . . { . 'i 
State your tul.l name, occupa t1on and ciapl~yer. - · - · r · ·. ;: · - - ~- --;·- ~ :, 

· · -1 I - l .... , 
• • - ..._ ~ - -· - T" -- • - : ?~ ._ .. ~ ; 

Eugene C. Fro1t, StructiU"Ill Engf,neer,_Lockheed_~lrcra(t_Corporation. ____ _;_:_,L . 

Q •. Will you a~te:-:~hat.you ~wla~ut:th~~e !~~le~t~r ~ft:; the ~ea~on~ -:· .r·r. i1 
~.J.:....:;;;._:. __ ....,....._ Cor the•7 And-tben-when-you-ge~through-wltlt-tbatrll jou wJ:U-te _ '~ ;__ "; 

What YOU think frOID eXI!rdMtiOD Of the wreckage{ as to ~the j)O_IIalblel. t , .•. :~ 

A. 

·Q. 

A. 

or probable _cause, _in your o~inion, ot, th~ wreck. J· · .. . 1 ;_ J 
The testa as described by Ur. Johnson areltul.l7!deacr1bed an~ I~d~'t - I. .I 
believe I could add to that except to.descrlbe, ;poallibly, the ae,aaure- . , p ,; 
menta which we.were alter. I- reiterate that-tour fi1ghta-bad-be.nlaade • -~-.. .,: 
wlth this new tab installation prior to_ ~e.lalt.one.{Duri.ng.t~·~-- -. l f: ·: 
tests, and also. previous to that, wben~the.airplane:Md:tbe~st.ani!Ud _ .:. .! .. .1::::. 
elevator, the airplane was eqUipped with not-only the :standard claueea · t F ;~ 
on the structure which Ur. Johnson aent1ozied, but. lndfcator iaugea• · ; *-• .':.. 
wblch ga.va us the angles on ~be three ~J~r ccn~l~s~acear as well_ :; ' 

:s~~\~:::;iv!s:hink ~~t•a ~bo!t allt!t ~ c~ ~d r ~~e~t~h~- .. ri•;. 
I'd lUte to uk youlr it would_be pos~ihle f~r ;ou-~de~Jtn;·t~~ · ·-r··· rf-_ ~._',:. 
a~Mll pieces or aetel that were adjacent to the ,tear .t~t occurred ~in . 
the horlzontel stabilizer, as to bow mch flexing was encowttered there ~- f ~:' 
ber rto

1
re fa

1
lluhre ocrcurredbe. dlin o7th~r words, bowlh me~l stra,·in and ; _ .. ·. ( 

a gue s t e~e roa n ng ; ~ __ ~- f _ ! :. . . · ;: _ , " 
Tbehed.rracture

1 
in th

1
e cenldter ofbe' the atatbbail1tzetbar •t~~s .. ~~~dentc~ .. ~r a

1
enrtoal :;- j 

n ing eye es. . wou not sure ~ W'1MI 0 l ........ e eva r· r -· 
lfr-~-'-''---· Callure although 1 t.-ls-erldently: po1111ible. · HowiiTer,'- uron: coaplet.e~- · -:· ·~-"· -

1
-_: __ · 

failure of the ateblllzer unit aDd the fracture which ~-s.noted,f1t ls !.... :"':", 
dlrflcul t to eBtlmate the bending Cycle II dUe~ to ,the n&ture Of the failure t -4' I 

when the structure tore coapletely apart. I d lllte to' add, lilaoJ that ~- ·t'f·_:_ 
lnnatigatlng and inspecting the parts as we ban thea~, the reiUlti are · · c. li 
obscured considerably by the dents and rractureaJwh1ch· aay of. aaJ not. · ·' 
have been caused by illpact on7tbe ground alter Ci.lling ·ott tlie airplane. ~ - t .. ~ { -~ ' I ~ .--l -~ ! ·] ~ ~-l ~ 

~ : I ~ . ~ - :... -~~-
6 

. ; -~ ; - . ~ ~_ . ..;;- .... - --; - - - - ---- ------
1 

l , - r~; 
~ -: r~·~-.1 

: 

-· 
' 

-i · •• I •• ; 
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Q. 

A. 

Q • 
. ~ 
~ A. 

Q. 

A. 

Q. 

A. 

Q. 

,_.i._. 

,i 
j 

' 
I • 
I 

I - .. 
' 1. I ·'""' - . z t f I -· .. : ,. 

~ I·:_ fJ 
. . . . I ,. · .. __ _ 1 

·, . I j I 
Fro• the exa.cdnat.lon or the _par_t or the ta surl'acu, wb&t 1D your . 
opinion is the caws a or the 1'a a? , . I \ , ; .· --~ , 
I aa a structural aan by tra~ and experience and;~." bad ~e~ . ~ ' 
litt.le to do with other probleU';1f' ·such as-nutter prObleasf·-In·ar·-•·· ~:: 0 !; 
opinion, the failure in the ho ontal tail aurtaces:coul.diha.,. been , ~ .. 
due to a nry high load on the , 11 or due to' tlutter. · I bellen the · , 
Clutter 111 the 110re probable cal:&e tor appro:ximatelJi t.hreeJrMIOUSJ · 0

• 

1 

the·tirat reaeon-111-thatothe-lo~r external-b&lance-wdgbt 111 'coapletalJT.TI :: . 
torn troll its support on the el~tor; and, second, the lo'!"er balance . :· ·1 
.weight, which tore ort the ele~\or,· 'RII tound, I baYII been toldi a COD• . . · 

slderable distance troll the unnto which it 'RS attacbed;,and\ thirdlJ0 , 

the large bole which ns noted the lower sjzrtace ot the stabWnr ~ .. 
was caused by nry high derlec Ln ot·the elnator in a downnrd:dlrec- .;. _. [. 
tion and would hne tailed _th:itpl:-i.noordet;:-t.ooe&UIII-.ucl1,dalllage.:: I 0 -.:C::::c .c[_ 
be lien it was the opinion ot group as a ~bole that t.h! ~le j1D the ;. . ·1r 

obotto11 or ~he_stabilber wu__ ubt.ed caused bJ the lower external ' ,-

eleva tor balance weight. : i r \ ., ; -.it 
The board adjourned at 12120 an rec_onYened a't 12125 ;ror atditlonal , 't' 

1 tea taony. \. , . I 0 I 
"::, .. ··~~·Uow .. , r " , I; The w1 tness was duly sworn and 

11111 :you please state your tul 

f tl i - -·· ~~~-J 
George E. Rowe. 

_Your occupation and your eaplo 

Fire Captain, City or Burbank. l , 
l'iill you state in your own word . what you know about the crasll. or the 
Lockheed P-)87 _ ! 

00 

_ _ _ l I ' . 
Well, I was going to Los Angela • I lin at ,619 TuJUDga0 Burbank, and . 
I was on •Y way to L.A. to: P'Y insurance- policy. • I wasj going onr . -
Sixth Street and I heard the Ee and it got 1D behiDd soae trees •. I 
didn't see it. hit but I aaw thtf t.her plane take-orr:ror·t.he ·rield. ·There·· 
was another plane with lt,lhe a cit orr up toward the hills ahd(up aroW\d 
thla way. I I ! J I 
Dld :you see it before it went to a spiral?! f !f 

l . I 
I ~ ! 

: 

t. j airplane? 

!, 

-' ., No. I didn't. j 
Did you see anythinc leavirig 

I - .. 

I 
. 
r 

-+--~ -· 000---------., 
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• • t ·t- . 1

1 

<.· • '.1::.J . ·_. ' ·- ' . .t.:·:·-.;.{ 
~:-.- • ·-. · --~· I if • ~ ~--~ 
. ·. r ~ • f · . -~ 1 r~::: 

l : ;=t.~ ... ' f I -t ·. ~ .. .::.J~,·-·"' 
.... · --- . ~-- - · -¥· r·t=i.'~ 
.. -1.-_I·thought I saw something !lying through the air when_he ~ta!_~~l_:-"·-··· , 1 :i:::'~ 

-· -- ... _-.ing down blt l•as watching the air"plane. f ! ' ----u: t·:t~ 
·;, · Q, , About how high was the airplane wh~n you sa• iU ·i· : · ' f· ·.r~::i 
··. . . ; . ' ; l .·'- -~ 
J·'-: A 'bo l 00 ! ' . · I ;',·. ·;-;, . • - •. ut. ,5 t. t • . L __ 1.!.!2::~ 
- : -::--· Q, · Do you lcnow how liMY turns he madill - - ·' . -;' -~---q-;.:-:q 

.i. • ,· , f . J I tY-i 
••. . A.. No. He wes comlng down too rut... • 1 ih ;~a 

·· · . : ... Q, You are !&ldliar, Captain, with the general appearance or the P-381· l~.~~·~~ ·-:·· . I . -~·J , i.•'! 

i:f ·.· ~ A. Yes. • t ; . f . ~ . f l !';::~ 
r~.. l • l : I I • • •" •::'i 
-:- -r-Q.- Do yo11 recall rro11 eeeing the air"pl.ane falling ;reaterda7 whether there i·' .. 5. !1~··:~:. 
· - ·1 ' • was any taU S~r!aces on the ship or just the two· :bear boo11a'l :. .. ~-I~~..., 

JX· A.--Uo,I.cwldn1 tsay •. ____ ~ i . [. ~~ --~. -~~~---~~;._';~i 
.... 1 ·r~ ... -

-·a-:. -

' ------
ol.- _.-: ... -··, 
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A. 

Q. 

A • 

Q. 

f'~l 

. 'ti ~ l t~ --- ----~ ~- . -- ··; .·-· ·1z.·~~~ I r;,. ~ .. ,.. -- -~ .. 
- 1 , - -- · -- . --:::--- ---:- __ · r.r- -- r.·~r~··· 

He 11 the other test pilot in the other shlp.l. The;;. w;re- tw~,~. t ~~~- -.. f .. · ; .. ·.'j··. • 
up at the ~&~~e tiae. .... ~ . . n . . ~ ;. . "·.< 
One aore que~t.lon, Captain.· 'l'ihen this s~p n.s ~~-do~~nifn _the_·_. ~• ; '-~·., 
spiral, or spin0 as you du_cribed it,· was~it.Trml'fing on thia axia- •.. L~. ·•:·: 
at the'nose or the airplane or was it ducribing:an arc7: n . - - ···t 

.Just coaing ~own and the nose was collling do~. . 3. ''· . 
('- .... - --. ' ' 

Was it on on~ giYen point or was it describ1Jig _an' arc!_.:.__:._ 

A. It was aore like an arc. 

Q. When they describe an 
as a tlat spin. When 
tnla spin. 1 

A • Wall, he wa1s ...Ji:oling __ arow1d ,_&~lld...I!cL:W:a-·to...~:r-1t.bll. ~a-Jraparutf!e>-brJr--ran--.;.._:-'-7:4 
~-4!--,:-t---- away with a P;Iece· or the ~ .. 

that stutf? \ . 
·;;, . 
..... - (' 

Q. 1fe 1n got an awful lot or pieces OYer there and there --""' piece ·}. r; 

. 
+· . -t 
~ 

" 

that 1s missing now. • ,.--v-' · 
' . ' ~ 

A. They told me that:this was a pretty good sized piece. 

Q. 

A. 

Q • 

A. 

Q. 

Witness was dismissed. __ i. 
. J 

The board adjourned at 12r45 and reconYened at lr30. 

I 
The witness was duly 1110rn and testitied as followsr 

I , 
State your Cull name, your occupation and employer. . t ; 
William Curr,r Saunders, 'occupation Assistant Chlet Pilot, 
the Lockheed Aircraft Corporation. i 

1 
llr. Saunders, you had a pilot in your eaploy 
Is that correct? 

That's correct. 

· Will you please gln us aey l:nfor~~~&tlon ;rori 

r·. 
.-,-· . 

• 

. ,-: ..... 
" ,, . 
:, L ~ 

·t-' 
e.ployed b7 

• • .& .. 

·• 

his duties were, his !lying,. the nUIIber or· bolita 
this. particular- plane ln which- he-aet the· ac•dclen:t-:"-lllld :IUQ":'O~•er:::tJli!OrJIIIL~:::!gJ~ 
tlon ;rou ll!lT han7 . · 

·l 9- i 
. ' •• . ' 



. ' . . . 

A. 

Q. 

A. 

. Q. 

• 

llr. Virden cue to work tor 11 in !larch, 1940. He bad tor.erl)- been · 
eaployed by United AlrllnesJor some thirteen years. Heibad. 'an J.1r 
Line pilot's rating, his or lllal license was issued by the ClTU 

_t j 
~-- i : .. 
1 . f. ---

·• ·-.. _ .. _ . .::...: 

Aeronautics Authority in 1927··--Accoi-ding to.our.recom~.llr • .:.Y.lrden ___ ..;..· ;....· -~~~ 
bad logged records ot his !Jtlng tiae uountlng to 15,186 boura and .: .Lc . 
59 alnlltes. He had 75 bours,ot tl)-lng on the P-38 and Lightening ·r' '· 
type airplanes. . . i ;; r :; 

· 1 ·. ·r·7,,1,, 
~ou conaldered :bla _a Yery cj:'tent and capab~e ~1lot7 ~· _ :·: i ,# :!; 
We conllldered b1a the 1110st coapetent among the aoat capable tb&t we'" 1 l · .:.-. 4 

In ~ther words: th~re was no quest~on about ~. Virden•·.~ !1)-lngt abWtr .. "}.. .ID .. ? 
and physical condi tlon 7 . · _ : · · . ~ . I- .,., :'l 

eYer bad. I · f · : . :;. • ::J$. ~ 

~ : ~ . : :- - -- ·:- -~ =-=- - :· : u ~r r 
·-:-7":'---'--+:---~--~~g Lockheed coa,...n•, in addition to his p"-llleal.en•lnation-~tbat waa :· t · 'i• ·• 
c .--. -v .. • - -r-··1;-: r' 

required, bad8ul:iintid •r; 7ii'llifntcrour· MedicarDirect.orrlll'w-h-~-:-. --:::-::-:iH 

Q. 

A. 

Q. 

A. 

Q. 

·Poole, to a nry thorough
1 
pli7slca

11
1 enmtn

1
at1on ot hatbelr .om.i.~hlne _date i ~- · ; 

ot this ~.,.. ml na tlon I don t eca . exact y but it 11 been . w .... the · f 
bst sixtY dari. I f' · - · · · 

. 

' 
.. r t.:! 

-. -c-· , ·• 
llhat was the ~ason tor it? · ! \ . (~~ ; 
High altlt.ude work and we w ted to ascertain:.!or our.om benetlt:and- =::~.:.:... · 
knolfledge, and1we wanted to !ascertain that the aen were extremelr·well--- : .. • 
qualltied to carry on with it. ~llr. Virden's ~ondlt.lon '!as~reported·to :,;;_ . 
us by the lledlcal Director fls being excellent and !r011 personal contact · f 
with llr. Virden over a peridd or two rears, or appro:dlllatelr so,-he-bas- ~.::.,; 
been an ext.remtily heal thy !Jidi rldual, Yery drlle, and, in general, I ~ ~. · .; 
should say his!peyslcal condition 1B tar above the aYerage. The. coapa111 ;.: ' ,. 
went to considerable pains to ascertain this 1n view o!,tbe work that llr. · i c·' .~' · 
Virden was dolilg and, u I'n said before, the findings or.our:lled1cal1 .:;:;_ ,' ·:: 
Director indicate that be wis well !it ted to carrr ·on the type or. work, , l· ;; 

::.~::·::· ~~ ....... ...! .. "' ........ ;to r·~~· -! . . r t 
The particular~ test thst.helns assigned to yeaterda7 .as a di..,. test •. --~~- ·: 
which wu a portion or experia;;btal work that 1s being conducted !or 
both the benetlt or Lockheed-an'd-tbe-Alr-Corps,by.our P'lfght..Reaeareh _.;. __ .~-::c:·o:l· f::.'-'! 
Department.. llr. Virden badlaade manr dlYes o!.siallar nature:_!or-::tbls_ .r-­
eompaey and bad made seYerai. 1n the same airplane, either three. or tour, ~ - .,..., 
Frlda7 and Zaturda;i precedihg this accident.-- - --.. ~ .. _:_;.:.,:.1 _ _ __ . .L :.~·) 

Did he talk t.o ;ou, an;rthlnt.about the _di~B :he made ls~t Friiy and' :--:t-~1 
- Saturday? • ~··· · ~ f: .~-~ 

1 ~ ~ ·~ I . :--;:~1 
_l_.~~ _ X f~·i;-1 
. -~ --:-- :--:::=:-~: ': 

~ --tt-.·~ ! ~-~;~ IL -..,-y:-,-_: 10 -



.. . . : . . 

·- I 
J 
'. •· 
I 

--
l A. 
• 

t Q. 
...--·- -

__ ;.__ 1. 
' 

Q. 
... 

' 

A. 

. 
' 

-
' - . ---·- --

I 
l . 
i 

' . 
' 

• ; 
.. 1 ' . ...:-....... -:::;;... 

; ·"-'· 
f: l=: 

r. :r:;::: . ·~~ :\ 

. f. •+-,-' . t ~.· ' . ',,, 

Yea, he did. : · J' f'· '"::!· 

lhat, 1n general, did he 88.1.1 . . : f; 2 
Well,- to be ~rtectl)- r~f he;di~t-a~r \o ~-~ed at ali~: · ;.. ·- .:-.c , 

J
; ,;:· ti'l 

llr. Saunders, haTe 10\l eYer hearct anJthing said bf aDr or )'OUr pllotsJ: !· . :: 
b7 that I mean pilots emplo ad b1 the Lockheed COIIpaDT relatlTe;to 7 1· · .;-: 

tlutter, butret1ng, or en::r iuchlltindred troubles ~: ~h~ Jl:e encoun-:. _L __ ~;· 

tered 1n the npennage'l · J · . . j f t f . l . ·~· 
Yes. lie haTe bad butretlng 1n this airplane under certain conditions · ! . ·.jo:v, ! 
at high speeds, but to -.:r owledge, we'" nenr encinmtered arrf nutter, I~'·: 
nor han I enr heard en::tbodT coaplain or nutter; Tbelbutreting·aigbt_ j: ,_: 
han been due to sneral reasons which I aa_not cO.pilte!it. to answer, bat .. ' ':.: 
it has been encountered b7 iore} than one or our pilots 1n- test 'liorii:J' and, f-

?."'H--'- ~-- while alarmng as described to. ae,. Virden nenr consldei-edc it,· :f ~hi·~-:.· • 
.:..:!IL~....;.. ____ aJ, .. :J•-·f•lt.-tbat-he-61waf · · · • ; · . - ·;... .. 

I was senre as described bJ him at tass under certaiis conditionJ, lilt 
' he didn't feel that it coUld bel called partlcularlJ danlerous -r···. ~- : .. l ptlttlng it that way. · . 1 .· · -~ j ! . . ,. ! ::: .. 
i Q. Did you see the airplane w lelt was ralling'l J I i • 

1 
. · • i .. 

t.. A. Yea, I did. I saw the airJa.ne' tlrst. · I:was locate!:r abajlproxi..telJ- _:.:.. 
! a distance or tour .Ues airb' trca the crash and when I~tlrst obserye~. _ J_ 

the airplane I eati.mated it\ elitntion atjaround 1,500 tt •. &Dd 1t was f. 
spinning quite rapidlJ withlth~ noaa wellldown and 1t wimt out or iicht ~-

Q. 
. ,., .: !!f· ;'j::,! 

Were you able to obsena whether the tail· group was attached to the -r- · ' 

' , . \j. ' ·,_, ,. 

in that attitude.. It went but or ay algbt 1n that attitude.' I f r ' .. : 
ship or not at that tlaa'l l J · ; I i .~ r !: ; . 

Frrsnkl)', I thought that I • the horizontal atablllser: 1n place ~t I i S :i ~ : 

can not be sure or that. ' f . : } • ; ' . I ' [ f ; . ) . 
. , A • 

Io tho toot...,,. ho ••• ...,,.,, "' t>ooo .,.,,,...,. bo ,.,,_,._ : Jt' 'I 
:::need the butteting ~~·t 7j 11entioned'l .:..1- (-- ~ t= : -- • _ . ~- ., " 

un'der nonoal 0opera t.1ons'l ; -:- T ·-:- - -· I -.. -·· :. ! 
' ' • • t ; :- ':_· 'j' • t --;. • 1 ' -

I can't answer that. direct.IT b8c~&use as reported ,to-aa-bJ-VirdeD Oil .. 
1 several of the dins that. lie Mde prior to this, .that, one particular ··- • 

din that. he had no biJ.tfetshg at. all. . ·I l l f l 
! ! • . r l 

-:. ,l lj 
·:--,;. -. . -. ~~· t. l·· ' ·r--.,._ 
I i : t L . ; 

· t r · -;--- t i i.--:i 

Q. 

A. 

Q. 

A. 

r 
i 

11- . 

; 



r ; 
'f. • - • 

\ 

i 
~to-! 
'"" .. 

I • . .. 
'l 
I 

t- r-=-~ - - ':---:: ·- .; . 
f 
!.:.}~------!--· --P---- .· -' ll t ' . .,;_._.l--+--
: i 
. -- t 
. • ! 

·. 

: 

Q. 

A. 

Q • 

A. 

Q. 

A. 

' i 
I 

-: 1 :--- ., - . 
So it llight haYe been there and it llight not? . l . 
Yea. . 

' 

• ' f 
~ I 

l; .. ' .. 
1:~---* ;'\ 

~ -: r r.-~r· 
:. f ~ ~- _:_- -,: -=_·[.· 4 

~ . ! t. ,, 
He had reported butretlng 1n preYlows dina With thia--:·exJ,eriaent&l.-ti'b'l-- ·.~ 

. - . -- - - - - -~ -.-- T-- . f ' 
::: '.::n::·.aaj dillaiased. • .: t -- --t\ ' .f 

! " ; , t - r ~~f'"JJ 

. : · •li r·r,.-

The wltneu ••a: dul,y sworn t teatlried aa _:o~o·:.= t ~ -. I. . -r. ~ ... [·;~ 
11111 rou state _:our.rulliUUIIe an~ ;your occu~tlon t~ e11~l~er'l· = ! =·1: ~ 
""'" Cooll .. d.ood, lubJt Chlot toot Pilot: •("""""" ~'~'-'l~ 
Corporation. ~ J - - _ .:- ; I - L. f. · · · 

~~-+--Gn!..--WH1--,-ou;-j'I1St-tetrus-ln -your- own-words-wba t-10'i-ooserYe<l--abouT the· '!. : )·· ti 
' crash yesterdai or the P-.)8 llnd what ;rou know about the ~at that·n~ · ,.·, 'f ~l 
., being Nn'l I f , . l I ; !· · ~ : t MJ 
· • f I f . f · ~;• 
:; : A. 'II' ell, the test .that was aupposecl to be run, or 11111be- waa, n.a ;to talc~ r .. -. 
!,;_: the airplane up to 27,000 rt:. tria it and start downf, tria it at aboUt, t:_ 'P 

'--

Q. 

.)00 lliles, start down, and increase the speed and .'aee U".:it wa'a nose;. -:.:.: :t-;.:; if'~ 
hea'f)' or tail tie&'f7J bring it out or the cll~e at wha~nr lpe~ be J· c . rot~ 
obtained, co11e down. and lanct.and. the report. would -be-on the e&~~era-and . _.. I' 
also the pUotia report as t:o what had happened. Tbllt bad been goinl ~- · f"f1 
Oft for several'clays, practiCally a IIODth or so. Tbey'v~ been r"""'",g . -t_··P.· 
several teats ~r that type, {1n other Words - cllYe ,_teats.; .... :t --- r· · · -t"" ,., 

I I. . : ~ ; .0,. ~--
Did you see the airplane yesterday at &DY' t!Jie duz:_lng its rllght,. or. . t -f4_~ 
when it n.a ra~ing'l f ! j ; t _ j . t~~-fi.: 
I was standlngJln the open ~pace there by where the new cantee_n 111, ~where i ·1.;: 
t.he speech was: about to ate~ for whatenr occasion or the J.rw:t beirig J· , ·! 
here with lleYeral oftlcera, and I heard a loud noise !that BOunded lllte r_· ';; 
high r.p.•'s, and aotors or engine or engines •. I;looked-up iii the llq. I~~, c£ 
and I saw the P-.)8 which I eaaUy dlatlngulahed bj the booaa and the · · · ':.~ 
taU and at that tlae it n.i headed straight downtlnra turn, and I f : . ::~ 
wouldn't say whether it n.alto the lett or right. bu.tli kne! rlght::_ant· .: 'l: 
t.hat it was a ~pin of s011e sort.; I t-edlatel;r lett~and saw lt forf' ·· f· .v 
probablj' one second. It n.i going down and. I can~t re111111ber whether .. . · .'' 
it was turning Ito the right or lett - it n.a a Yloleot .ianeuYer. It _ [. •;: 
looked to me at· that time i was ab9\lt 2,000 rt~ --~. : -r· - -1· 1-. -~ 

.. . 

I . ' I -~ ...• 
J t· \1 .,,. 

u-

. ' I 

l i J __ .; -~~ 
;· ! ' 

. 
• 

f 

--
I 
1: 



4 • ~ 
~ ... 
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~; 
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i 

; 
' _J . 

. t·. 
-- .. 

; 
~ 

• 

. 
-~. - -

! . . : l ' . !_' •--7· .. ·~-~-·~_-.-
. . i . ! : t-J = l 

Q. Do rou rec"·u when rou ~111~ejehl~ _ coaing do~ --~ ~e tail ~ollp :. - f :~:: . ~ j: 
in place, or_ was allslngf · f , :· 1. . · - , ___ 

1 
, . . - . , r i-

'· It. was t.oo Car awa7. It. was dOwn at. Grand Central and I wasidowu at. k , 
Lockheed and I couldn't. 11&1. whitt.her it. was on or. orr. ~ !" [ ~ -

. ' I i I I 
Q. .-Did you see ~g tJJ:_ o~ ~e s~p at. _&n7·~~f -- r· : ---=:- -· 
1. lfo, I dld not~ ~ .! -- ~- -; · · · ~ f 
Q. 

A. 

Q. 

A. 

Q. 

A. 

. Q. 

A. 

-

r I' lere these t.est.s discuasedf 
: . : 

Well, we asked. t.he tllght. section what. t.he7 intended to do andit.he7 t . 
eaid t.he7 intended to dinlt.he ahlp wlt.h an expert-ental taU on t.he · · 
ship t.hat. had an extra pall' or tabs that. operated att.er p>lltng 30!lbs. { 
load on the 'st.lck 7and att.er pulling 30 lbs.-load ·that. it. cut. it. the r -1· . 
extra tabs to aid! t.he pUot. in! bringlng the s!dP. out. without. uaingt t.he .L _. _--- _ 
regular tabs or wit.hout.:using _too wch or_ the. regular tabs. Tliat. had r ·- --
been done the da7iprerl.Ou.~:. i · ~ : • -_. ;- f ! I' r. :-,~ 

: .... : f I ' 
Who was at. that. -cOnrereticef___ , 

·: , I :-! 
&unders, Virden,! ll_ard Bnan and qselt. · __ l .· 
Do ;rou recallllr.-Vlrden .-rer aent.lonlng buttet.lng or tlut.t.er to ;rou 
w1 t.h t.hls taU group ;rou Just. spoke oM - , 

.: j·: .- .. : ~ 
Well, he had had it. up t.he .. daf. prerloua and it. but!et.ed and what. we 
..-ere talking "bout aost.~ was,~ did t.be spring arrangement aid !Ia _in 
co11ing out. or did he use the tab 1D cOIIlng out. 1D the noral wa7. tHe 
was under t.he opinion that. it. jdid cut. in and llr. Beas.n was or t.he l 

1 opinion t.hat. lt.. didn't. cut. ln. llr. Virden thought._it. did and Beaan , 
thought. lt. didn't., so t.he7 rearranged t.he caaera and got. t.he eblp i-Md7 f 
tor another !light. t.o proYe whether it. did or dldn' t., and t.hlslwas' t.he ! · 
!light.. He was supposed to r~ it. that. ennlDg -and got. inst.rulaent.' -
weather blt. it. was getting along towards dark so t.he7 p>t. it. orr until -
the next. 1110rning. ; · f J ! 
The w1 t.neaa was dlaaiued. J. l -. . ... - ~ ~ ·• .-.. ~ 

llr. Clarence L. Johnson again took the stand. 
• 1 f . I 
! I 

Jlr. Johnson, in ;rour testllllon7 I bellen )'OU aent.loned the tact. that. 
one or t.he rMa·ons tor running t.he test wss t.he- airplane continued to 
din. - · · f 

. L 

The airplane denlop=i a dl1'ing tendenc7 at. speeds a bon 550 allea .'per 
hour. We bellne tbe cause for the dlri.ng t.endenc7 111 what ls:known 
as compre1111ibll1t7 phenomena.: B7 t.Mt 0 we bell en tMt. when t.he air-

• 1 I l . . ~ ~ ! 
. 

1)_ ' - -~ ~ ~-

• ! . ' . t ··--• • I ! 

. 
l 

-
; . 

f 
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I ·. ~· 

. 1 i i: 
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J 
. : • - i'-'1 
I ' ; .. . ·- - ---~ ;:· 

plane 111 nJini at t.be high· speed 1ndicat.edtt high a~Utud~, t.be;!low. ~ ~· t 
. speed onr the wing goes ~onsiderabl7 higher than that. T~ air wat_ .;_.~: j; 

speed up to get around.tlui.ring.and ruselaga..aniLthe.boou~When!it.::. .. "-.~ 
does that there are aan7 Points on the airplane wherelthe.sP.ed o!_the • -~-~ 
air tlow goea o-rer ?00 .U:ea per hour. lbeile-rer ·:JOU nach a· cond1Ucm i r· t. 
lllte that at alt.itudea off25,000 ft., J'OU reach a eonc11tlO!ljwhere 1a · i· :•. t 
pressure wa-re can not propiga te in the air .1 In other.: warda; the &ir · ; I .. _{. 
can not follow the surface or the •inc or 't.lie -rarioual1coopl or IU'OIIDd .i .o ~: 
the wing fuselage interaecftion. ~lei• •• bellen that.the-:-dinnc-tiD-; ::·;.: ·::­
denCT 111 caused b7 ca~~preiaibillt7 etrecta im th8 outboard Wine s:anela. i I. --~: 
When ,ou get to Y8r'f bi~apeeds.TOU ba-re aJtTP" of fiow'aeparaticiD \;' ~· .J:---~; 
that gina rille to the feting and at the sue tiH ;cauae1 a dirlng i 1-·. ·~: 
tendencr to the airplane t the ~":~ o! prea!ure "at:_Ut~·- J.__ _ ;_· ~--- i. R; i:~ 

Q. ·Im't there an increase Jthe at;J,ct tore. eaf'in·a:din~_n!lf:aaT~t ~..:; i:~.'-.. ~~~. 
speed.a under 400 or 4507 I . . ~ - ~ -- ! ' !. . T;, ~.. :: r ,t 

:--1...:;;;:__-;...____ . . . 1> . • •.. --· 
A. · -There -is&:n increase in sUck forces due tot the natural atabllit7-._or . ; .. · .• _,, 

the airplane. The amount fat increase 111 r<la&hl7. ten to thirt7 pounds, ~ t:· .-:·,: 
depending on the center o~ gra-r1t7 poaitionJtbat is being fiOWD. ~Bow- t r;: :~'. 
enr, when the airplane de-relopa this co•preaaibWtr.'effect, the~atick -~- K· ~' 
force then goes up -rerr rdpidl7 because the, whole wing 1a tanding ithe~ :· ~ ·-;;, 
airplane to increaee in i~11 di-re. In order to o-rercou thi11 at those ~ ;; ,;,;. 
Ugh speeds, where the fo)\Ce~were alread7 !'f_the.nat.ure~oflaaw~e_twenty L ..... ~" 
or thirty pounds, and where the7 rapidlr went up to 100 or 200 pounds, . r ' .. 
we wanted to giYe the p~lit. a ae~ll for onrcomirig--t~t- co4itloni - . :"'f. :!~: 

Q. . llr. Johnson, as I recnll lro. what JOU saidf·in ,our teatimont this morn-: ¥ .;; 
ing, the testilllonr or llr.(Saundera and llr. ~cLeod, there had bee~ • 1 r·: ;;; 
trouble experienced in pre-rioua flights with this experblental e•pennace7 ~ .-· 

·. f 't . · : f I · ' ~ .=:: 
A. There was 11011e question aa to whether or not in one ot the di-rea, ,the : .1:{-; 

one under question, that lie actuallY ude ajl1 un. at all· ofjthia tab { ·:.= 
to p~ll out. I belie-re that in one condiUon he got just on the -rerge ~ ~-::'-:-. 
or using the tabs, but due to the buffeting', one instant he [used it and ! t , -; 
the next be didn't. Frolt 'our photographic record tbelindication ia that; ·!!. · ... · 
hj! did not use the tab to!any appreciable eirtent.-Tbat-•as1the basis ...; ;· ·. _'·. 
for llr. l!e11111n 1a atatementjtbat he was not ihto the aux!Harr tab ranee. '· ;" ,;. · 
I belie-re, Jl1selt, that be waa intendttentl)' in and out of;it and! our i B. ··"· 

_ knswer to that was to increase the .sprinc tendon.ao_that.be..: was de-!.. ;_ L::.i 
finitely 1n or out. We hid, howe-rer, ·no.cbiiice- to-chlmge'tlle-:·sprfiig-: .. ~:.F'_ .: 
tension. It was exactly the sallie on his prilyioua fiitt>t. In order to ' ... -=r 

ntt.le that point, we wanted him to repeat this teat.! 1 f ~· .; . t -~~. 
t · I · " ·· ~ -- · · ,... --

Q. That definitely establishes then that JOU hiln had buffeting with this ~ :: ::· · 
tail group? lias butfetini e-rer encounter,with.the ~tallt_ta,~~P;·~r,~ 

I ! • f ' ' ~ -~ • : 
~ f ··-• l. . ,, 
! I . I : . . 1 ~.:.c· j u. - f : t. 7 -; - ::::= 
L--·- I ---- .L \ : 

I 1 t ' . · .. -----­""-- - . 
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Yes, buffeting ill independent or the tall group. •• bellne .uL.v~l­
ops on the wing. 'Ire don't know that the tall· 1a being butfetedl 'Ire 
lalow that. tl.e airplane 1s being shaken,. but when the airplane 1i de!. 
scending at 45;000 rt. a minute, and when the:arfalr lasts tro•!threl" · 
to four seconds, lt 1a very difficult to get an accurati-iiaPl"euion:or.~ 
what 1s goin~ on. We've run veey elaborate progrua to: tie don •bat. 
is going on in this condition. .'lie know that there are other airplanes 
that have dived as raat aa our airplane, but •• do not lalow 1t theT have 
dived as fast at high altitudes. our problem' 111 more· dltticultithllil- -
with the other alngle engine pursulta in that •• han the rea:lon oti 
Yery high speed flow between the tuselage and~ the nacelle whichlyou' 
do not have with a single engine airplane. 'Ire have run a lara:• DUIIIber 
of wind tunnel tests on the subject and han the cosplete repor Just 
about finished. · • • · . l :-

t ::..-: 
' 

' 

- ---
.. • 

~ '" .. 

,. 

---· ,. - . ~ - ··----
Uay I add t.hlit I saw the airplane durlng the i.ait tllowsind. feet[ or 1ts ~- .. ~-
fallt. I ns s+~~ndJng~Cil-t.he..rooLoLthe I.ockheed AdwSnhtruloD.:JlW.l,.._ -=----"-·---4 
ing and the airplane 1 1 making 110111e 1ndetendllate maneunr, bai'dl)r a 
spin because lt had no well-defined JDOtlons, and •hen I:aa• 1t,f1t 
definitely did not haTe the tall unlt·in place. : 

How long have the counterweights been ont 
.. 
• The eleYUtors haTe always had counter~l6nceo, the original counter-

Lnl!..nce arrangement consisted of balances in the fins· oilli. ~In; the· : -­
initial fli&ht we ran into a mild flutter condition at a fa1rl7 low 
speed tl~t requlred.our installation of these center balance weights. 
After tl•e 1nstellat1on of those balance weights we han'. nenr had the. 
flutter condition. r.e have-discussed lt with the Yepresentatlves !rom 
tayton. Y;e have given them oss1locraph recorda to prove that the con-_ 
d1t1on 1& not flutter &nd we ~AYe records to show that tt.ere ia,no de­
f1r,ed perloa to this buffeting condition • 

The wltnesc was dismissed. 

I - : . 
Copy of the followinc letter wbs received from-Jean Bennett, introduced 
ill tO the record, and ls recorded below& -. - -- : . - .. . t . . . 

"Ye~terdny I was vlal~g.a frlend~who_llYes.at_lOl) Raymond, 
Avenue. I was worldng in the ltitchen when I beard a P-)8 J 
comin~;. As I ucwlly ldo I went out to watch it. The plane 

. was flyln6 ln a lnellpositlon around 2,000 ft •. hlth• It ~ 
d1dn' t uem to be gol.rlg as fast as they usUAlly do when they 

fly over. ~~~ere was Tot~er P-38 ne~ ~· Just after thai -t 

1 -~~---- - I I 

r 

c -

1 ! -------'1 ('' J, 
~ . ~.. . 
.~. ..... ' . ' . 

•· r-:-·-' . . 

---·-
1 -

----~ l 
·- _J 

I 

~ ~ i - ~-- ..... ---, ~ . . 

-----' 

l 
1~ - - . 

-t------~-L-+--i ~ 
I \ 

- .. -- 1 

! .• 



Q, 

A. 

Q. 

A, 

Q, 

A, 

Q, 

A, 
··~ . 

Q, 

A, 

Q. 

-· ., 

. . 

' • 
I L 

-b~ L ~ -- . ..... ' --
t:~J·; - [L , . 

"plAne went over the house the tail part seemed to a~denly ·. f'J.-~~ 
dislntegnte into pieces as it Cli.Wied.ey.an exploa1onlor-the-: LL"' 
11kie.

11
Thde planhe thenthwobTblhedinon tor a thie• stheconds th~n - ' - ... 1_.-_-.·~t_: } 

sp rs e tote ear • e stant it t e earth;I could ~ ..... 
see smoke, so I lmagin&d that it had burst into tlu_es. -~ -- • r··, , 

- ·------ ---- ---------1.· ----- _....__.._ .•. 
"I walked up to Glenoaks Blvd. and as I re~ched -t~re: pie~es -- - . ~--- ~~~Tr~ 
were st.Ul coming down. I saw several pieces ot the tall and _ -1 .. ; ~--
one big part or t.he rudder. I then walked on to where it had - ~ K-. :-0 
cnu:hed. A tire engine had Just arrived nnd the men were try-_ , ,_ ~,, 
lng to get to the pilot but it was imponlble. : ~- ~: ; · 

~ -~- : .. ~-~··~· 

f_ !' - {. -~: '; ; 3 - "f'' -;-_ .. . ' 

"I hope this helps you in some way. 

-- ~ ~Hi~~~::~ ~- J ~-- f- t: :' 
------clenQAie, Ci!ll;~~~-----.~.----~----~~~~ 

The witness r.·as dul:r sworn and te::tified as follows 1 

Zta t.e your nnme, occupation and your empleyer. .. ~ :-" ~~. 
; . ' •. . i<l ~ ___. __ 

Finnan C. Gray,. Supervisor of Experimental· Flight, Lockheed Aircraft:. ::. T" . .,....,r 

i ·._-_-. ~- T~j~: Corpor:1 tlon. 1 l 
.. ;.:, ' •,, 
J. .. . '·-1 i . " .... ~.; 

;; / f -~-' :~ 
toio., l f:IJ: 

' •, I· '-· ~ .. ~- ~- ~-,·~-
1 . I . ~: :. 

I l. •· . . . :-. 

When was the new experimental t.ail put on this P-38? 
! . : 

Well, I don't know just t~A exact d~te, sometime within a 
l - ' 

Approximately how many flights have been made with that? 

week or 

Oh, I'd say, maybe tour. 

lfbat was the main difference between this experimental 
standard tail group? :on ·~.: ... t.' 

:,: . ..... 
- ,... n· 

~~ . . ' 

-~ ~ •. · _;:1 

+- ·<> :;-1 
It had two extra tabs on t.he outdde of the elen.tors that 
dent or t.he rest ot the syatea. 

1 
were indepen-

I . 

~ •: !:·. . ' 

• t.· ___ ·- ' 
~: t:. 

. ~ r i !-- = 
Prior to the last flight were there any changes ~D&de in the t.a!l or an7 -;' f • 

special inspection work done on the airpl&ne'l ;. _ . I I : l f -~ :. 
The elevator cables were rigged to fifty 1ounds instead ot ninety pounds. l ~- :. 

--- - .!. -! ·-·· .. ,... ~~ . ..":"- == .o-: l. .:. i· • 4. 

·t -:·rTr-
-~ .. t _f- ~J"' 
l --·----

That was the only change? 

t - : ~ ~ :'4: 

It - T~. 
' -- - ---------_____ ___;~-------~~--:--; ,_ ~-.J~:~ 
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·-· . . . ~ 
' { 
. ' 
~ 

• J. 

' 1 .. 
•• : 

! . • -.' ., 
!-" 

r:.-r"f!l==<. ·~ 

f.l:lllii. ~-

A. That's tl!e onl7 one I know or. 

i • t 
• - :.:.._..r._.= 

.· ~ 
r . ~ ~ 
l.:. ~..:;.. to 

I 
' t .•. ,.. 

.. \- :~·.i -~ t - ~-.! '"~{; 
• ~--. !: :: &4 

Q. lfr. Gray, do )'011 know fl'OIIl 7our work there at the teat banpr or ~ 1'l.; $4 
troubles that have been en~ountered wlth\thia airplAne'l' Ei~her betore ~--L:; ;~ 
the installation or this new tall group,~or I should aa7, experiaental. .. _::..::.c. .,. 

A. ::.::P ~: :::.: :: ~.:~l._cll:::~·-~·-·'- ~- -- . : -"'~-- .... -- ...... r·f]~ 
: - - - .. !.,. . .!..:_· _! f :~~ 

Q. In other word a, 70u did not discuss ezq results with the engineers or ~ · ~ . .:.:1::; · 
th 11 '1 ' L . . . ..· .,,_·r'% 

e p oh • . . : f : '· l . • f ·t'·!{i. 
A. No, I never have. I don't ve an7 c011plete knowledge to U.Ount_to az!T- ;:. ~:.:t:;l 

thing, onl,. just the •or~ t~t goes on o~ the ships. - ~1 · r ::_:·,y;_ 
Q. You're satisfied 1n 70urfo~ mind 'then that-.hen the· airplane-tooln;rr. . :~:;;~_J 

on thla lAat !light that: eveeything was 1n proper order as tar as the '· \- ·J:·:~ 
constrUction or_the.a1rplal1e, and. the:tall.na_in_good.Bhape, aa .• it.na__:. ! ··, "-' 
engineered 'I · - - · · ·' · ~ < !,f'l 

I -.·-1"l:·t····~ . ~- ~.:. _:; ·:...,. 

A. It wae .in good shape. ~ i'·::k-1 
1 1 v··t:~ 

The wltneaa was dismissed. • f-~f-~'B , . , r~ . .J_.,· ~ 

!' -~ ·r:t·_: r :£._ l:·· -~· .::... 
i .- l- .:..-L ... ..:l 

The dfes11 was.dul7 awom and. teatitied aa:followaa , -· .. r· r :fy 
Q. 11111 7~u please atate ,.our tull name,- 70ur-occupation ~ ~· eaplo7er? [ t.~, . .k1 
A .... ~=~a~ii!~~emont Toll, eaplo;red b;r Lockheed Aircraft Corporation aa·a · Ti~f\·, 

Q. 

Q. 

A. 

Q. 

A. 

You flew this P-38 that crashed on the flight that preceded it? 

I flew it Saturda7 noon. 

T.hat w&s the nature of your test? 

~:: r-·--~·-
.... ~-----·-
~. ·t.:·:.:._t ~~-
~. i~ ·_'-~,.:. 
- . •:o' '•; •.. ; 

- --··:-: !.'-~--L\ 
. (· ' -~!. i ..... ;.~ 

rP~~· 
' , ~ I; 

... . 4o.--"' .'.l ~~ Altitude climb. 

No dives 1n the teat? -· ~- .... - --- --~ J~: .. ~ -- ------.. 
No. • . I 

• 
~bat was the maximum indicated air speed'l 

t 
• 

I don't remember but coming down I didn't dive to ani exceBs1ve. speed. 
I would sar, if you wanted me to make a guess, but ita all I can do, 
that 1t was lesa than 300 miles per hour. .l veey casual descent. 
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j 

I 
--: .. 

--

" 
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l 
I 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

.&. 

Q. 

A. 

Q. 

A. 

Q. 

• 

-

\ . 

• • 

. ---- ~. 

was _on? . _ I _ _ · . __ ; 
You mean attar t!ie 'itrilll tabs were put ont I thlnlt that was the onl7 , -· · 
time I flew it. ~ : -:· ,: t~ 
How 1111ch time do :,-ou haTe in the P-38 t,-pa? · --:-· -:-t_ 
" 1 I : . r: 

I couldn't say e~ctl,-. • -[ 

Jur.t IDilka a guasi .I ~-- -- : 
: f 

Thirty to t1tt7 hours, not oyer titty. 
I f 

Did ,-ou eYer run into an,-. tail flutter? ' J 

I I . ' l' ·~ 
No, buffeting at, low speeds; the different t,-pe or flutter at ·low sP'eds, -:--. -= ~ 
in production flight. · · · L ... 21 

I I . 'l 

- l>el!crlbe it plsaseo-1 · jj·' 
. . f --' ~ . · .. 

lfell, I thought it was due to rough air at first, and I couldn't deter- -I;:: 
mine jWit wiJ7 or wh&t it was. It felt llke rough air and I went oYer L'~ 
to ahot.her part ot3he nlle7 and reported. I .came down and reported -....- -·F~:: 
a rough engine - I entad them to check that engine. One ot the engines, : :. 
or both ot them, ~lsee 1t there was a rough engine or propeller. And, __ ~ .. L.:; 
as I recall, that~stthe onl,--time_ I flew that_particular airplane._. _ .. -.;_:~ 

-r~ . - - - . - . ~ G 
Later, I got another ship that did the saae thine a little bit worse :: __::_:::~:.1.1 
ond I reported ~tj being rough, the same t,-pe or roughness, which I · i.; 
thought was rather peculiar, that I had to-"ld before. __ _ _ _ = ~<'""' 

That was the .onlJ tl..e that I flew that one, but 1t was flown b7 a. ~ :!:-~i 
couple other ot ouripilots later on and tbe7 turned it back to engineer- r · ~ 
ing to determine wh7 1t nl doing that. . · . 

f t I 
At about whnt spa~~ was that? 

It seerned to be about 160 to 170 mUea par hour. 

Indicated? 

Yes. 

lfhat altl tude? 

L 
r • 
' • 
~ 

i 
1 

' I 

I 
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. , 

l 

: -• . I ·~ 

• '· . · .. : · . 

i 
~ 
-,:- --f i. ._ . 

t - . !.~-~=----· ·-~~ :>. 
Well, I wasn't at azJ1 partic~r altitude. As I reeall, I was lll.tween '~:-
5,000 and 10,000 rt., just a normal production !light which would seldoa 
go over 10,000 rt. .I : · : l · . · t· 
That was on a straight producJon ~~1 being prodUCed tor:_the Alr_Corps-7 __ :.:.·~·­
I don't remember the number, tlt 1~ was .on a .prod~ction 'model •. t·~--- ~ -·· -:---r-.;:J_;i 

I I, l ' y...: 
Do .rou know what waa done to cyrrejt that! .. ·; ·:·g~ 

I'a quite sure I was straight on lt, the onl,- thiDg I round dltterent . . ;;;·~· 
was that the tlllets around the eliding panels on the side or the cock- . •. 
pit, the fillet was wide on th.lt side or the window, and tbe7 bent those ... f;•·; 
ln and closed that gap up, and!I ~w that lt dld"st.op that llble rough- __ ;:·,·_i_ 
ness and butreting that I have bad.; le stopped another plane lJuet lllce :.;.-,. 
that. We asked them to_do tha. and it stopped.lt.again.:-::-:=:. -:--.. ..=.:...:=.=-... __:_.:7 - : T ·r ~ ~ , ' _;. . 

I ~ * ,l• }.;.·, 
Did JOU see anything pertaining to ithe accident Jesterda7?: .; ::-; 

<" I Q. 

'~:.:.....---:.A:-.-•Ifo,- I ~ns up at the time but I didli•t see lt. 
1 . -I I 

. 
. ' 

f · . The witness was dhahsed. 

I 
' l • 
i 

.. 

_f 
• ,- ._.... 

l 
.. .i 

t 
. i 

~ 

Q • 

A. 

Q. 

A. 

i I 
A-.. , .. 
\-I ·---r:· The wit.ne1111 was dul7 swo

1
m an

4
d tes\it~ed as rollo~sa --~ I --~ 

Jill 7ou please state 7our name, 7our occupation and eaplo7er? = = =--:.-== 
I I _ - 1 • t: 

Tom Laughton KeMedy, pilot, LOckheed Aircratt Corporation.- -- ----- --
; I j . ; 

We understand you were fi7ing yestei-@y.at the BIUDe time this other P-38 
crashed, and we'd lllce tO know irhatfyou saw. _ . ·: - : 

Well, I was cruilllng in t westJl;y direction at about .),ooo- rt;-~ :~e 
rirst I saw or the airplBne wasiwhen.it 1pun do~ right on st~ight awa7 . 
Yision, I'd say about 1,500 or 2,000 rt. in rront or me. It was spinning 
at the time I saw it. II kept -7 e,.e on it until. it hit the· ground. : I 
was J.Osith-e that the st&blllzef, tldon 1 t know_ about _the ruddel'.or:the 
tUppers, rut the stabilizer at the point I saw it ·at .),000' tt: was on 
the airplane detinltel.T;:and in to owing it down, lt lett, u I round :· 

::.. 
~ •• out since then, but I did not ste it leaYe because as it cot lower on 

down, it blended in with the ho6aes,and.it was.spinnlng.at-a-prett~~----~rf" 
t&~~t rate or speed to the right} Just before it hit, it seemed to atop 
spinning, Just seconds. It cam out and Just went in like that. ' 

}f . 
·' • :-.\ .. • :i-. $ . - I 

! 
! 
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Q. 

A. 

Q • 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

las that a normal spin or a tli&t apin7 ! . 

t 
• 
i 
I 

1 

r 
> 

To 11e it looked lll:e normal, it wasn't in a tlat spin, it was ap1nn1ng 
t.oo taet and I c6izldn't tell whether it was an inverted spin or not. 

Spinning to the rlght7 

Ies. 

Iou Tisited the scene ot the accident attar you landed! 

• 
• 
' • • ! 
I . . 
: 

Yea. - r 

' i 
1 
r -• ! I ' .... 

'i 
~ 

~ ' ";J: 
. ;'~-1 . ,_ · .. 

_._.!: .. --~": 

;-

.. ~· _-.,. 
... 

•• '10 .... 
~ ~-~ What poaltion wae the airplane in when lt hit the ground? f 

It appeared to be in an inverted polliUon. · - f ' t~~ 
It atruelt in that-inverted-pollition then?'---------~-----:~.--=-=--

Ies. 
lf . . 

•· r-

. 
.. , .. , 
"· ,: . ' 

Could you tell from where you were whether the ship was inverted in the 
spin or not? 'i • • 

•• 
No. .. 
'&'hat makes you think it was the horizontal stabilizer on? · 

' 
Well, I could plainly see U. 

. 
Could you tell whether it was the stabilizer or the elevator? 

The &levators couldn't be on there without the stabilizer. 

That was on when you saw it spinnine? 

i 
I 

t' 
' I 

l 
J 
i 

At ),000 ft •. It could have left between then and the 
ground and I wouldn't have.notlced it, 

ti.&e 1t hit the 

How about the rudders? 

. 

.... ~' 
~ ~··.; 
~ .: ) 

r~ > . 
i· ·~ . 

~--' ' t . ~ :. ,, 
. -. 

t -~' ' 
-~ _ ... _ r 

' ~ ~-~ I 

·- . ! 
:~ ~-, i -----
.• . 

I ... 
t i. ---! ' 

·-.. . • _, . --. . 
::-- ,, ' .. , . .. '· ' '• . ... f . . . ---- ____ ....:_-----==-t -

I couldn't distinguiah that, I particularly looked at the ship cloaely 
becau!'e I could tell it was 1n trouble because no one would .intentionally " 
spln that ship at J,OOO rt., so I Just kept .y eyes glued to itJ · 

I 
Then :you are sure the stabilizer was on but :rou don't know whether the 

t~ --r: 
~ .~.~ 
1' t-,._ 

i 
,., 
' r 
~ 

l 
rudder or elevator was on. i :- = __ ::'" ~-

20 - l 
l 

I 
--- --- ----- .:.. -- --

-:- . ~ 'i 
'~ .. 

• . . . - • . 

l
· .. ~ r 



i. ' ' . •: 

' • 

. l 

;··i'·: 
. . 

\ 

.. 
I .. 

• .. 
' 

' : 
• 
~ .. 
• . . 
; 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A • 

Q. 

A. 

Q. 

1. 

Q • 

A. 

Q. 

A. 

Q. 
q 
A. 

'. l 

----• ' - -!" 

I 
I don't know, I know there ·~s a eroee-.eaber between the two booaa, eo 
I Judged it ns the etab1.11iar. I t l 

. . 

. . . _ ..... .__ 

-; , ....... 

< i :\·· 
{ t·.l· 

•• . . f·. ...... .. __ 
Could :you tell whether the c

1

1
rosa-.eaber waa _1n~ctt 1- .. L __ -- .. -.- _....:_..._.;_. ' 

. . ' ' l 
I couldn't tell but it seam; to be, _it waa betwet ~the twoj booae. 

Repeat again how tar an:y ;you ware. t . 
I'd ea:r between 1,500 and 2l000 rt. an:r !rom bill:. : 

He was approximately on a lnel with :rou? . r } f 
I ~. !_. • 'I . . . . 

:.::~: ::: ::::: T ..... ·= .... ~r r .. , 
Until he ;ot -;,.lo~~~;·a:n the Thien wasn't so ~. 

The d "'"' no dlnln;.., . • jl 
The witness was dul:y sworn and testified as tollowel 

S~te your tull name. I I l 
William Alonzo Mundy. . i 
Your occupation! 

Pilot. · I 
Who ia :your employer? 1 
Lockheed Aircraft Corpornt on. 

I 

' 

' ; . -~ 

• 

. 
.i 
~ . 

I t . . 
Will you tell us what :rou ll::nJ ow about the era~~ o~rr P-)11

1 
7esterda:yt 

1 

Well, approximately at bet een 11144 ~d lla45, Itn• tl)"11g ~ne ot the :_ 
P-)8'a. I was about at 4,500 tt. elention and_I eaw_tbe_lh1p_sp1nning __ -__ , _ · 
when I first noticed it. ! was approxbatel7-onr7orestl;awntsouth;;-·-:-;:-:=- . 
east Glendale, and the sh1 was to rq lett at aboUtl I would say, a : : 
little better than S,OC<l r ., because I was ntcbin& the altitude that 
I had prett:y close. We we a supposed to ban ),OOOttoot and I was· 
a bon the haze line when I tint noticed rt. ... It na spinning, ·or . 
looked t~ me Juilt-after it went out or a roll or -:.oileth1n~when I -
first noticed it.: I thoug~t somebod7 was just putting on a show and-. . . fl:f: 
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Q; 

A. 
.... 

*--:--+--Q!._ 

( A. 

j 

l Q. 

A. 
0 

J 
; 

f 
Q. 

I A. 

~-

A. 

l .. 

·'· 

I kept watching it. It wasn't _cOIIIlng out and I kept noticing it all 
the •aT down and b:y that tlae I'd dropped down to approximately 31000 
foot. and I cue onr just where it hit at.. I ns OYer there before • 
an:y fire started, there was the dust troa it. ·I cime down onr the 
Terminal here and I called into the station to,see lt there ns a 
P-38 creeh. I couldn't see that he hit the grciund· but I could see the 
dust there but I dicln' t want to start any rumour or anything andt I · · · · 
just asked 1t the P-38 had crashed OYer Glendale when I made that tum 
here and tumed back. I imagine· I was about 200 ft. high. . . . 

Did :you eee an:ythlng leaYe the airplane? 

No. 

I 
I 
~-
• 

• • 

' . ' 

Was the taU intact?_ ... r i- « 
---~---7---------:-----.:-;,-ltt, .t 

! .·. t ~ 
I wasn't close eno•;gh to tell, I could tell it ns a P-38 and could i ·' 
tell that it was the llilnr job becauae it hS ort the BUD that first ·. 1. ~i 
called ~ attention to it, it Wall just the reflection orf the 11UD ·an ~ -~ 

it. r · I· . ·· t .• .1, 
;J 

But :you could defini tel:y utabllsh he n11 spinning. when 7011 first saw 
• hiiB, and that wa11 approxhatel7 5,000 ft.! I . . . : . . .- 1 

Yes, I'd say approxlmtel7 5,000 ft. taken off the altitude tbat;I had 
and from the direction, I mean. in comparing the:height off because I 
wasn't loolting down, I •u.looking just i.llttlit.bit up.trom where I 
was and I would BAT he wa11 a little o~r,5,000 when I fir11t saw ~. 
not Yer,r much over 5,000. l · ; j 

! T 

Could :you tell whether he was spinning upside down or not1 ! 

No, I couldn't. But the ehlp1 when.I flr11t nottced it, it looked as· 
if it had come up just like it wu rising when I flr11t sa• it. It 
mAT han been coming down, I don't know, but itilooked All it so11111bod7 · 
had started to pull it up for a roll or something like that when [I 
flrtot saw it, because it was coming down and looked just like some:.. 
bodT just. started to pull it up to roll it.. I 11117 haYe been looSing. 
a little altitude when I noticed that.: . ·.: i =. .. - -:- -- . ~ - t 
But 70U didn't see a roll of any lt1nd1 He wall in one attitude and 
mBlntained that going down! ! 

I 

I 
Yes. : 

} . '1. 
T --------
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• 

A. 

Q. 

• A •. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

l 
l 

When you first saw h1Jl ns hJ spinning! i ~I ! ! 
He wasn't going in a straight! forward direction, be 'ns in a rotation·, 
t:.a wasn't 1n a direct forw~111otion, it ns 1110re or leu·start.lnc into 
a spin, or mar have slowed down on part of his turri; -- ----~ I ' i I 

But you real that he was eollling out? · ; • ! 
. I ' a • • ~ 

I feel that there was a rising in the ship l:ut I thought from ntchin& 
!!n!~!~s~t looked as 1f so111elbody ns lllllking a spin;or doing so111e~ 

The witness ns dls111hsed. . ,' ' /. ~. 
t - - - • 

The witness ns duly sworn and testified as follows: - -.-- -· --;-----:---'-' -~_;_--~~....r:.t: 
State-your name. 

Yial ter S=eclt. 

Your pos1 t1on'l 

Associate Procurement Inspec r • 

• ::~ employer is the United Sltates ArarT 

' , , r 

j 

! 

I D 

11111 :you te,ll us what you len • about the crash of the P-3B yesterday? 

Well, sir, at approximately ll:50 A.V. or yesterda;, I noticed, or ~--~~~~ 
rather heard or three muffled explosions, what I thought were explosions, t. 
and I looked toward the south and what I thought was a ship in a din; •· 
but, on second recognition, I sa• that there wa: a ship with two boo•s 
111inus tail e111pennage. It wa\s 1n a tight · 
at a thousand feet and 1n tbit maneuvers the 11 L~~·~~i~.~- ·it a-
series or tight flat epins tOward the ground. eoureeii did not see 
the craeh becauee I ns !lOIII~ dlsiance any. The ~rison; blocked .-r i 
Tislon or the crash. The ru-st=thing"U.t L.saw was what I thought 
was a dln. Apparently it .Ust ban lost its tanisitienilage_at __ that ~ 
point but I did not see any 'other object 1n the air. · : : f . . "· ; : -
You saw none or the tail surtacesf 
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A. 

Q. 

.l. 

Q. 

A. 

Q. 

A. 

No sir, I didn't. i 
I 
j 

How tar away were 1ou trom thejaccident? •' 

' -~ -- --I'd ny approxillatel1 a e, 'air. Yes, I'ns on Allherst between Glen-
oaks and San· Femando .Roadla t a:r rellidence, returning troa' hoae- to coae 
back to the office. • . j _ i · 

! . 

:: 7~ ••• '"" •1rplao• ""j, dotiAUelpore oo tall 'Tt"" '1 r 
And ll.bollt. how high was the airplane then? · ·1 ~ 

i ' 

• ... 
t " 
\ I._ 

-~ ·-~--. . 

• -. 
.. . 
1' . . . 
' 
! 

About 1,000 toot, sir. How I know there was no tall empennage ns be-
cause I II&W the two baou as the ship ns-g)'l"&ting to..ard·_the~gnnmdi .. --.. --~-

.The witness was di8111ssed. 1 i 
I 

The witness was dul7 sworn 'ttestltied as tollowsa 
-~- I 

! 
; 
I 
! 

\. • 
' l 

' --

Q. State :your tull name, 7our(oc:cu'pe1~1on and the name ot 7our: empl07er,: 1' 

A • .. 
Q. 

A. 

Q. 

A. 

Arthur Benjamin Chlber, .39 -: Pollee Department', Lockheed. 
Alrcratt Corporation. I 111 "frd• __ ___ _ ______ ~ . ~-~ _ 

Employed by Lockheed CorpOration? I . 
t 
' ' '. Yes, Lockheed Aircraft Corpora~ion. . ! 

I j • : . -· t 
Will you describe, please, 1n ,-our own words what 1ou nw or the crash ;· · 
or the P-)8 t;ype airplane ,.1est~rda;r? "' _ i .. _ _ .. 

I I , 

!it:: •!;\~: ~~:S~n!\i~~k c;~:n:h~: ~e~e~~:z' :: ~~: ~:::t . ! ~-
at 1241 1 and the plane tell on 11147 Ehhuret. · li'e 1d been 1n Burbank and <. ~ 
stopped on Linden· and Glenci&ke :and I got out there·:to get soae· groceries, -,- . .:._ 
it wae about a quarter to iweln and these planee were tl)-1ng up. It ;.. ~ 
was one or the dark planes fand ;the allnr plane was tl11nglup.· -U,. wlte _ .~-.!.. 
111 ver:y anxious to look at lit 1 so aa I, enr:ytlae one 1s flying. At . .!.. . :._ 
that time we were ntchin1helli, the SllYer plane was Up qUite a' little . r· :;­
higher than the other .one. It uemed to COlle into &.din troa a glide ! +­
lind all or a sudden we co see h1.. co11ing along and the aotors started :.. ~ 
blaring out as it be had 1~ on "h.ll 1peed; and when we.were looking at i_ ~­
hill it looked like pieces were tl11ng ott and he rolled oYer. It looked ' > 
like aa 1r he had rolled oYer and at tbat tlllle the actors ~topped and he \ ,, 

·! ;. . ... .. ! 
. ' . 

' 2.4-

. ' . 

L 
~.:;:;;;;....:. :.,:·~· l-;;......:__:_ _ __!1 ~ 

~:...: 
.l...:. 
~~· . .. 



-

J7-/ s-J; 19 ( 
e - . 

//7/ ? /Zff~ ....,. 'L r 

#Af71A/ ''/?AI()'' 
Ek-YIAIG-- 8#A-T5 

. 

. . 



Mmtilil70, 193, 199: XPB2M·l,IRM·l To JRM-3, Man Fl)ing Boots htti>JiwwW.martinslateairpcomlmaseum!ain:iaft/ch_J4.htm 

I of2 · 

'Martin 110; 193, 199 · ' .. " . .. 
~B2M,-:-1_, .JitM-l To JRM-3, Mars Flying Boats 

- ~ ' . . . : -,. ., . . .: . . ' . '. • : j 

p./)/11 
7 I Y/'15" 

;.. . ·-. ·.,. 

' .. 
. ' 

·' .. ,. - ··. ::•• ·" - .. ·· r ·. ,.: .. · .. . . .· ~·: .. • .. ·. ~--~ 

In some respects the PBM represented an interruption in Martin's work on huge four-engine flying boats. 
These had become something of ari obsession with the firin's founder and president In 1938 the Navy . . 
ordered a single prototypC Martin Mixlel170 as an eXperimental (iatrol bomber, designated XPB2M-l.. . 
This was to be the Martin Mars, a 140,000-pound behemoth that was the largest plane in the· u.s. · · ·' · 
military inventory until the arrival of the B-36 intercontinental bomber in 1947. The Mars was originally, 
conceived as a "sky battleship" or "flyiitg Dreadnought,. aimed With multiple 'gun tUrretS, capable of , .. , 
flying long distances with huge bombloadS (and Marine Paratroopers as Wc:ll). In speeches and articleS;_.,, 
Glenn Martin predicted that a single Mars could capture an enemy island or "totally deStroy" a rail .. ·: : .. 
center or shipyaid. A squadron of them, he wrote, could "deVastate Tokyo in one trip." · ' · · -· 

• . • • . . . • . , . ' ; ' • . . :·. :· ~ • -~ ~-- .. .I 

' o o I ' , • ; I ' ' • ' • ' ' • ' 1 ~ ' 

The XPB2M-1 wa5 accordingly. treated like a Warship. Its keel was ceremoniously laid on August 20, : .... 
1940, ,\;~ Gle~ ~n driving the firSt.rivet Its launching into Diuk Head Creek on November. 5, . :; 1 ·. 

1941, was stem-first, after a bottle of champagne had been duly smashed over its bow. The plane's . . ·: . 
interior was laid out with separate mess rooms, berths, and washrooms for officers and enlisted men. Its 
commander had a private stateroom and issued his orders from a desk behind the pilots' seats. A huge 
bomb-bay,located in the hull underneath the WingS, contained racks capable of holding five . .. . . . 
1,000-pourid bOmbs each. When it came time to drop them the5e could slide out mi either side along the .. 
lo\ver edge ofth. e \ving.. . . . .. · ... ·. . : . . . . .· . . . . ·I. >· . ' . ·. .. . . . ; . ; 

. . . . . . . .. u./ft 'f . . . . . . 
Initial taxiing tests in Middle River came to an abruPt.end on the Friday bC:fore Pearl Harbor when one : 
of the giant lamiriati:d-Wood Propellers thiew a blade. It jUst missed the Martin flight 'engineer imide the· · 
hull and started a fire in one of the huge Wright R-3350 engines, The stricken sky battleship had to be . . 
towed closer to shore to allow firemen to put out the blaze. When the smoke cleared serious damage 'to :, : 
the stiuboard wing and number-three engine nacelle \Vere apparent Repairs took more than six months;. 
by which time the plane's_.~ission had undergone a complete re::vaJuati~n.. . . . ' . 

. .· • • 'I . . . .. 
Pearl Harbor showed that fast carrier planes made very effective. bombers indeed, \vhile German · · 
U-boats turned the Atlantic coast into "Torpedo Alley." Thoughts naturally turned to a "sky freighter" as 
an alternative way to ship supplieS' to Britain and other battlefronts, inVulnerable to torpedoes. The 
industrialist Henry J. Kaiser suggested tliil(given Martin's blueprintS for the Mars, he could quickly 
build hundreds of the planes in his west-coast shipyards. Martin's response was ambivalent Although 
the company issued calculations suggesting that building the Mars in quantity would be more 
cost-effective than Liberty ships, Glenn Martin was not inclined to share his prize plane with another · 
manufacturer. Kaiser joined forces instead with Howard Hughes; this was the origin of Hughes' 
400,000-pound "Spruce Goose." Like Hughes, what Martin really wanted was government support for an 
even larger flying boat Plans for the 250,000-pound Model 163, projected back in 1937, were dusted off 
and modernized. Building five hundred six-engine Model 193's could win the war, declared Glenn 
Martin, and company ads frequently depicted it as a postwar airliner. Meanwhile the Navy redesignated 
the original Mars as a transport, XPB2M-1 R, and Martin began to remove its turrets and bombing 
equipment 

Long before either Mars transports or the Model 193 could have been ready, the tide had turned in the 
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Battle of the Atlantic. The Mars was sent to the Pacific instead, where it built an impressive record 
between 1943 and 1945, carrying· cargoes of up to 34,811 'paunds. Particularly impressive was the 
plane's ability to carry ten tons of cargo on the critical California to Hawaii route. 

, • I • • • , • : • •: ; ~ • • " ~ • 4• , 
0 "! 1 ~ ~ , , "'1-, •:; -, • , , : r; • ·~ • ·: '·,-

In January 1945 the Navy ordered twenty more Mars trarisports, now designatedJRM-L In comparison 
to the original, their huils were to be six feet longer and the split PBM-style tail replaced by a single 
44-foot vertical fin. Fewer internal bulkheads and an overhead hoist would assist cargo-handling. 
Maximum take-off weight grew to I48,500 pounds. Recalling the China Clippers a decade before, the 
first JRM-1 was'christened the "Hawaii Mars" iri July 1945. It crashed just two weekS later in a tanding 
accident on Chesapeake Bay. Four more JRM.-~·s we~ compl~t~ i.n I,9,45, but, in the wa!'e.o~V~J Day, 
the Navy order was cut to SIX. · · · · · · • · • . .· ' . . .. ' ' . -' ~ ~ '. ' ... . . .. . . . .. . . •'. 

Peace allowed Martin pursu"e the long:.Chenshed goal of si:II~g giant airliners. The Mars was offered i~ . 
several coinmercial versions for passengers and cargo. Re:.Cngined With inassive foiif~row Pratt and .. ·•:·. · 
Whitney R-4360 Wasp Majors, the largest piston engines made, Model 170-21A offered transatlantic··· · 
range with 58 sleeperor79 coach seats. Model 170-24A could seat 105 for shorter ranges. But the ·· 
construction of so many long runways during the wax· 'eliminated one of the flying boat's 'principal ' 
advant,ages. Martin recognized this and began work on a 145,000-~IJ!l~ landpl~e using tht: same,. . 
engines and wings as the JRM~l; the Model 199 was to have a floor level no higher than that ofa truck. 
Other foUr-engine airliners were already on the'scene, however. There V.-i=re no airline purchaserS for ' 
eitherthe170orthe199. · ·. · ··.· · · · '· ... · · '·· · · ',·: . . 

_;, ... ' . '·' . . .. ~·- ~ .•. (' ;~ ...... ' f'. 

The Navy did purchase its sixth and last Mars with Wasp Major engines; which enabled the singie . · '' . 
JRM-2 to carry an extr.l· 18,000 poimds of cargo on the San Francisco-to-Hawaii run. The four earlier . . . 
planes Y.-ere· eventuaily re-Cngined with Wasp Majors as \veil and designated JRM-3's. All five served in· 
the Pacific, carrying military personnel, Korean-war wounded, blood plasma, and other priority cargo' 
over the same routes as were once flown by the glamorous clippers. Like them, they were duly 
christened for Pacific destinations: Philippine, Marianas, Marshiiii, a· second Hawaii, 'and Caroline.· .- ' 

: , , , : ! ., ;_ , , , :, ! . ' ' , ' I, ,· • : 1 ··,.. • t, ':, • • • ' 1 , , ;.' 1 

- -' ' . . - . . . . ' . - '. . . ' . . .. 
A fire destroyed the Marshall Mars m 1950; the other four JRM's served theNa\<)' until 1956.'Theywere 
then sold as surpluS to Fore5t _Industries Flying Tankers Limited, a Canadian firm, which uses them to · 
drop 60,000-p<iund loads of w.iter and foam on forest fires. The Marianas Mars crashed in an accident in 
1961, and the Caroline Mars was destroyed in a hurricane a year laier- but as they approached age 40 · 
both the Philippine and Hawaii Mars were still flying. 

- •. . • ' , ' •, . - - .,L 

,,,. 

.r. 

' . .. ~. . Complete Model 
Specifications . 

' .·, 

.. -. ,• 

. ' 

': .;:., 

Please remember 1D g-edit 1he Glem L Martin Museum Aviation Museom when cp>ting or utilizing any of lhe Information contained herin. : 

• . . ' 
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Curtiss A-25 Helldiver - Chapter 1 

Army Version ofSB2C-1 

Last rfrdsed: 29 May 1998 

1 Curtiss A-25 Helldiver 

V' Curtiss A-25 Helldn•er- Sources 

Follo\\ing the success of Luftwaffe Ju 87 Stukas in the German attack on Poland in 1939 and in the 
offensive in the west in the spring of 19-tO, the US Army developed a sudden interest in dive bombers. Up 
to this time, the US Nm.y and the US 1\farine Corps had been the only American armed senices interested 
in dive bombers, and had in fact done some pioneering work which had been one of the inspirations 
behind the German development of the Sluka. 

In pursuit of this new interest, the Army decided to acquire some N;ny designs and use them \\ith very 
little modification as land-based dive bombers. One of these designs was the Curtiss SD2C Helldin•r, 
which the Army acquired under the designation A-25. 

The development of the Curtiss SB2C Helltfu-er began back in 1938, when the US N:n.y laid do\\n 
requirements for a new scout/dive bomber aircraft. In August of 1938, an in"l.itation was sent out to the 
aircraft industry calling for a new dive bomber powered by an air-<:ooled radial engine. It was to be 
equipped nith folding monoplane \\ings, retractable landing gear, de-icing equipment, he:n.y armament, 
and armor protection for the crew. Sbc companies submitted proposals, \\ith the Curtiss and Brewster 
designs sho\\ing the greatest promise. They were both powered by the 1700 hp Wright R-2600 air-<:ooled 
radial. In January of 1939, Brewster and Curtiss were selected to build prototypes of their designs under 
the designation XSB2A-1 and XSD2C-1 respectively. 

The XSB2C-1 was a monoplane with \\ings mounted up high enough on the fuselage to pennit the 
installation of an internal bomb bay. The main landing gear retracted inwards, and the ning training edge 
had split dive flaps. The aircraft was aD-metal except for fabric-<:o"-ered control surfaces. The crew was 
two - a pilot sitting underneath a rearward-sliding canopy and a gunner sitting underneath a separate 
forward-sliding canopy. The rear fuselage arrangement was quite similar to that of the earlier SBC biplane 
dive bomber. 

The XSB2C-1 prototype took to the air for the first time on December 8, 19-tO, Curtiss test pilot Uoyd 
Childs being at the controls. The prototype crashed on December 21, 19.t1 after the \\ings and tail failed 
while tl)ing to pull out of a tfu-e. Fortunately, the pilot was able to parachute to safety. 

On October 1, 19.tl, the Na"l.y decided to give its combat aircraft names. The SB2C was assigned the 
narne HelldnV!r, a name long associated \\ith Curtiss n:n.-at tfu-e bombers. 

Follo\\ing Pearl Harbor on December 7, 19.t1, the Helloo-er program took on a new urgency. The first 
four SB2C-ls were assigned special priority so that flight testing could get underway as soon as possible. 
In the spring, the N:n.y announced that 3000 additional Helldivers would be ordered from Curtiss. In 1\Iay, 
1000 Helloo-ers were ordered from Canadian Car and Foundry at Fort \V"illiam, Ontario. These were 
assigned the designation SBW, and .t50 of them were allocated to the Royal Na"l.y. 
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oJ/;z.c./-1 Z. 
Republic P-47B Thunderbolt 

Last re,ised .July -1, 1999 

The first production P-47B (41-5895) was really a specially-built second prototype. It 
was delivered to the Army on December 21, 1941, and was immediately dispatched to 
Wright Field for testing. The XP-47B remained with the manufacturer. The first four 
P-4 7Bs from production ( 41-5896/5899) were delivered in mid-March of 1942, only 
eight months after the XP-47B prototype had first flonn. These planes were used for an 
extensive test progmm by various agencies. 

.fi 'f f"'J 
Numerous problems soon presented themseh·es as the test progmm advanced. 41-5899 · 
cmshed on Salisbury golf course on Long Island on March 26, 1942, killing Republic test 
pilot George Burnell. Examination of the \\Teckage showed that part of the tail assembly 
had broken off in flight. This accident resulted in restrictions being placed on P-47B 
flying while the cause of the structuml failure was under investigation. At altitudes above 
30,000 feet, the ailerons tended to snatch and freeze, the cockpit canopy could not be 
opened, and control forces became excessive. The fabric covering for the elevators was 
often found to be ruptured after high speed flights, the aerodynamic pressures having 
caused it to balloon out and burst. These problems caused further P-47 acceptances to be 
delayed until May of 1942. 

The problem of the freezing ailerons and the ruptured elevators was solved by having 
these control surfaces being fully metal-covered on all subsequent P-47Bs. Some time 
elapsed before metal-covered elevators and ailerons could be incorpomted into production 
machines, and deliveries went forward with the understanding that appropriate 
modifications would be completed later. Most earlier P-t7Bs were eventually modified to 
take metal-covered control surfaces, and the earlier restrictions on flight were removed. In 
addition, the ailerons were revised in shape and were fitted with blunt noses, which 
largely alleviated the excessive control force problem. Balanced trim tabs were adopted to 
reduce rudder pedal loads. 

The stuck cockpit canopy problem was solved by replacing the original hinged canopy by 
a rearward sliding hood. This change meant that the dorsal mdio antenna had to be 
redesigned and moved further aft to accommodate the reanvard-sliding hood. This 
innovation is believed to have been applied to P-47D serial number 41-5896 onward. 

A windshield defroster was introduced with P-47B number41-595l. Beginning \\ith 
41-5974, major changes were made in control surface movement limitations and tail plane 
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incidence. New landing gear tires were introduced from 41-5974 onwards. Modified link 
ejector chutes were added to the guns on 41-6016 and subsequent aircraft. 

The production P-47B was fitted with a production R-2800-21 engine of2000 hp. The 
engine drove a 12-foot 2-inch diameter Curtiss Electric C542S-A6 propeller. An increase 
in the amount of internal equipment raised the empty, normal loaded, and maximum 
loaded weights to 9346, 12,245, and 13,360 pounds respectively. Consequently, the 
climb to 15,000 feet now took 6.7 minutes rather than the promised five. HO\vever, the 
increased power of the production-ready engine provided an increase in level speed to 
429 mph at 27,000 feet. 

At one time, it had been hoped that it would be possible for the RAF to test the 
Thunderbolt in combat in the Middle East. but production difficulties caused the British 
Air Ministry to be informed in September 1941 that it was probably not a good idea to do 
this until all the bugs had been wrung out of the design. 

P-4 7Bs were first issued in mid-1942 to the 56th Fighter Group. This group was chosen 
to be the first recipient of the P-47B because it was based near New York City and hence 
located near the Farmingdale plant where Republic engineers could be easily called upon 
to help in ironing out problems as they arose. The P-47Bs of the 56th Fighter Group were 
used largely for stateside testing and operational training, and very few ever went 
overseas. 

The 56th Fighter Group found the process of working up to its new mounts rather 
ditlicult-13 pilots and 41 aircraft were lost in accidents. By the end of June, the 56th FG 
had dan1aged or wrecked half of its aircraft. Many of the crashes were the result of pilot 
inexperience, but a significant number \vere caused by loss of control during high-speed 
dives. After a rudder was ripped from a P-47B in flight, an order was issued on August 1, 
1942, restricting the speeds to 300 mph or lest. forbidding violent maneuvers, and 
stipulating that fuel be carried in the rear tank. 

Later, the 80th Fighter Group was moved to Farmingdale \vith the intention that it too 
would begin training on P-47s. 

Tl1e last P-47B was delivered in September 1942. Serial numbers of the 170 P-47Bs 
constructed were 41-5895/6065. A total of 171 were built. 

The last example of the P-47B series (41-6065) was converted during manufacture in 
September 1942 as the XP-47E with a pressurized cockpit and a hinged canopy. 
However, increased emphasis on low-level operations over Europe lead to the cancellation 
of plans to introduce this pressurized Thunderbolt into production. 
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at{Ol{l-fJ 
XIV-1430-9/11 twelve-cylinder inverted-vee liquid-cooled engines rated at 1540 hp for 
takeoff. In order to counteract torque, the engines rotated in opposite directions-the port 
propeller rotated CCW when viewed from the rear, and the starboard propeller rotated 
CW. Other changes included the substitution of dummy armor plate for the genuine 
armor plate called for in the original specification. thus expediting construction of the 
prototype. A maximum speed of 458 mph at 25,000 feet was now anticipated. 

On December 23, 1940, detailed design of the XP-49 began under the direction of 
project engineer M. Carl Haddon. Two-thirds of the XP-49 airframe components were 
common \\ith the P-38. The primary differences were in the engine installation, the use of 
a heavier and stronger undercarriage, and a pressurized cockpit similar to that of the 
XP-38A 

Since much of the airframe was common nith the production P-38, the construction of 
the XP-49 prototype (serial number 40-3055) went fairly rapidly. However, the first flight 
was delayed by problems \\ith the experimental Continental engines, which were not yet 
cleared for flight operations at the time they were delivered to Lockheed in April 1942. It 
was not until November 14, 1942 that the XP-49 took to the air for the first time, flown 
by test pilot Joe Towle. 

The aircraft was grounded only a week later for replacement of the engines by 
XIV-1430-13/15 engines rated at 1350 hp for takeoff and 1600 hp at 25,000 feet. The 
fuel tanks were replaced by self-sealing tanks taken from a P-38, and a flight engineer's 
jump seat was added behind the pilot's seat. Aights were resumed in December, but were 
marred by continual hydraulic problems. When it was actually able to fly at all, the 
aircraft handled fairly well and had good maneuverability, but the Continental engines 
gave the XP-49 a rather uninspiring performance-the maximum speed was only 406 
mph at 15,000 feet as against a promised speed of 458 mph at 25,000 feet. 

On January I, 1943, the XP-49 was damaged during an emergency landing at Muroc 
AAB after a simultaneous inflight failure of both the hydraulic and the electrical systems. 
While being repaired, the XP-49 received 7 3/4 inch taller vertical tail surfaces. TI1e 
XP-49 flew again on February 16, 1943. In this form, it was delivered to Wright Field on 
June 26, 1943, almost 27 months later than e::>..-pected. By that time, the Army had lost all 
interest in the XP-49, since the performance was actually inferior to that of the standard 
P-38J which was already in service. In addition, the questionable future of the 
troublesome Continental engine caused the Army to abandon any further consideration of 
quantity production of the XP-49. 

Even after the USAAF had decided not to proceed with quantity production of the XP-49, 
the Army continued testing the aircraft at Wright Field. Howe\·er, maintenance difficulties 
with the Continental engines and problems \\ith the fuel system limited the usefulness of 
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Each of these three aircraft tested different wing and tail configurations. XP-39E Number 
one had a rounded vertical tail, but the tail plane had squared-off tips. XP-39E number 
two had a squared-off fin and rudder and had large wing fillets. XP-39E number three 
had all its flight surfaces squared off. The XP-39E proved to be faster than the standard 
Airacobra-a maximum speed of386 mph being attained at 21,680 feet during tests. 
However, the XP-39E was considered to be inferior to the stock P-39 Airacobra in all 
other respects, so it was not ordered into production. 

Even before its first flight, the USMF considered the XP-39E project as showing 
sufficient promise that on June 27, 1941 they placed an order for two prototypes of an 
enlarged version powered by the same Allison V-I710-47 engine. The designation was 
XP-63 (company designation was Model 24) and USAAF serials were 41-I9511 and 
4I-19512. 

The XP-63 was larger in all dimensions than the Airacobra. The \vings were of a NACA 
laminar flow design that reduced drag by a significant amount and increased the overall 
span by 4 feet 4 inches to 38 feet 4 inches. In pursuit of a better high-altitude 
performance, the Allison V -I71 0-4 7 engine was fitted \\ith a second hydraulic 
turbosupercharger supplementing the normal single-stage supercharger, effectively 
adding I 0,000 feet to the service ceiling. A four-bladed propeller was standardized. A 
persistent complaint against the Airacobra was that its nose armament wasn't easily 
accessible for ground maintenance, and in order to cure this problem the XP-63 airframe 
was fitted \\ith larger cowling panels. 

In September of 1942, even before the first flight of the prototype, the aircraft was 
ordered into production by the USAAF as the P-63A (Model 33). The P-63A's armament 
was to be the same as that of the P-39Q-a single 37-mm cannon firing through the 
propeller hub, two 0.50-inch machine guns in the upper nose, and two 0.50-inch machine 
guns in undeming gondolas. 

The XP-63 SerNo. 4I-19511 flew for the first time on December7, 1942. This was the 
first anniversary of Pearl Harbor, and the significance of that date was not lost on anyone. 
The XP-63 was fitted \\ith a 37-mm hub cannon and two nose 0.50-inch machine guns 
(the underwing guns were not fitted). Weights were 6054 pounds empty, 7525 pounds 
gross, and I 0,000 pounds maximum takeoff. Dimensions were wingspan 38 feet 4 
inches, length 32 feet 8 inches, height II feet 5 inches, and \\ing area 248 square feet. As 
anticipated, the XP-63 exhibited a performance that was much better than that of the 
P-39. A speed of 407 mph was attained at sea level during early testing. 

On January 28, 1943, the XP-63 prototype was lost in an unfortunate accident. Test pilot 
Jack Woolams was just about to bring the XP-63 in for a landing after a routine test flight 
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when he found that the landing gear wouldn't ex1end. He circled the airfield for several 
hours to burn off excess fuel. By the time he was ready to attempt a belly landing, the sun 
had set. Woolums mistook: the runway side lights for end lights and put the XP-63 dO\m 
in a field of small trees. Woolams walked away from the accident, but the XP-63 was 
damaged beyond repair. The \\Teck: was later shipped to Wright Field for ground-based 
gun firing tests. 

The second prototype (41-19512) flew for the first time on February 5, l943.lt did not 
have much better luck:. During a test flight on May 25, 1943, the Allison engine threw a 
rod at altitude, and the cockpit filled up with smoke. Test pilot G. E. "Gus" Lundquist 
was forced to parachute to safety, and 41-19512 was destroyed in the ensuing crash. 

Sources: 

1. The American Fighter, Enzo Angelucci and Peter Bowers, Orion, 1987. 

2. War Planes of the Second World War, William Green, Doubleday, 1964. 

3. United States Military Aircraft Since 1909, Gordon Swanborough and Peter M. 
Bowers, Smithsonian, 1989. 

4. P-39 Airacobra In Action, Ernie McDO\vell, Squadron/Signal Publications, 1980. 

5. Bell Cobra Variants-P-39 Airacobra and P-63 Kingcobra, Robert F. Dorr, Wings of 
Fame, VollO, 1998. 
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mod:ups for the regubrwings of a Fairchild PT-19A trainer (serial munber 41-20531). The v.ing loading 
of the B-29 was projected to be so high that special meam would have to be tal.:en to prevent the landing 
speed from being prohibim-ely high. This was done by using Fowler-type flaps to increase the lift 
coefficient of the v.ing. These flaps added 20 percent to the over.ill v.ing area when ~-tended. The rear 
portions of the inner engine nacelles were ~1ended aft of the wing trailing edges, which were modified to 
improve the flap characteristics. During design, the forward fuselage was extended, increasing m'erall 
length from 93 feet to 98 feet 2 inches, and the contours of the streamlined tr.msparent nose were rounded 
off. A large dorsal forward extension was added to the vertical tail surfaces to improve asymmetric 
handling. 

A remotely-controlled armament system had been adopted for the Model345, since manned turrets were 
rejected as being impractical for the altitudes at which the B-29 would be operating. Four turrets were to 
be fitted, two on top and two underneath the fuselage; each v.ith a pair of 0.50-inch machine guns. A fifth 
turret was in the tail and was under direct control of a tail gunner. It canied two 0.50-inch machine guns 
and one 20-mm cannon. Four companies competed for the contract to develop the armament system, 
including Bendi'C, General Electric, Speny, and Westinghouse. The Speny system involved the use of 
retractable turrets that were aimed by periscopic sights and won the initial contract 

Bombs were to be canied in two separate bomb bays, each v.ith its ov.n set of doors. The release of 
bombs was to be controlled through an inteJValometer to preserve aircraft balance by alternating release 
between the bays. 

The engine for the B-29 was the completely new 2200 hp Wright R-3350 Duplex Cyclone 
eighteen-cylinder min row air-cooled radial In order to gain the utmost power at high altitude, the engine 
was fitted v.ith m·o turbosuperchargers instead of the usual one. The superchargers were General Electric 
B-11 units, automatically regulated by a 1\finneapolis-Honeywell electronic system. The engine was to 
drive a three-bladed 17-foot diameter propeller. The propeller efficiency was presen--ed by gearing the 
propeller to 35 revolutions for every 100 revolutions of the engine crankshaft. Special attention was paid 
to the nacelle designs to reduce aerod)namic drag. The oil coolers and the supercharger intercooler were 
mounted directly underneath the engine cooling air intake. 

The construction of the B-29 was fairly conventional, being of all-metal throughout but with 
fabric-cm-"ered control surfaces. Each undercaniage unit had dual instead of single wheels. A retractable 
tail bumper was pro'-ided for tail protection during nose-high takeoffs and landings. 

It was anticipated that the crew would vary from 10 to 14, but would nonnally consist of 12 The crew 
consisted of two ptlots, a n3'-igator, a bombardier, a flight engineer, a radio operator, a radar operator, and 
five gunners. The bombardier sat in the nose \\ith his bombsight and gunsight. The pilot and co-pilot sat 
side-by-side behind panels of armor and bulletproof glass. The flight engineer, radio operator, and 
n3'-igator sat immediately behind the pilot's cockpit. The rear pressurized compartment housed four 
gunners plus the radar operator, all protected by an armored bulkhead. The tail gunner sat in a separate 
pressurized compartment in the ex-treme rear of the aircraft. He could enter or le3'-'e the compartment only 
during unpressurized flight 

The fU"St XB-29 (41-0002) flew on September 21, 1942 at Boeing Field, Boeing's chief test pilot Edmund 
T. "Eddie" Allen being at the controls. By this time, there were 1664 D-29 aircraft on order. No armament 
was initially fitted. The engines were four R-3350-12s v.ith 17-foot diameter three-bladed propellers. 
Unfortunately, the early R-3350 engines were subject to chronic 0\"erheating and were specially prone to 
catching fm: upon the slightest provocation. By December, Allen had been able to get only 27 hours in the 
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air out of23 test flights. Six1een engines had to be changed, nineteen exhaust systems had to be re\<ised, 
and twenty-two carburetors had to be replaced. There were also problems y,ith the governor. On 
December 28, one of the R-3350 engines of the prototype ~ught fire during a test flight, forcing Allen to 
return immediately to Boeing Field. Aside from the engine problems, the performance and handling 
qualities of the B-29 were found to be excellent. Other than the rudder boost being removed, no 
significant aerod)namic changes were found to be necessary. The first XB-29 remained at Boeing 
throughout the war as a test aircraft. 

The second XB-29 (41-0003) flew for the first time on December 30, 19U, but this flight was cut short 
by another engine fire, which caused a suspension of further tests Wltil the engines could be replaced. The 
engines from XB-29 number 1 were removed and put in No. 2. The second XB-29 flew again on 
February 18, 1943, but an ine,.1inguishable engine fire broke out just eight minutes into the flight, forcing 
an emergency return to the field. \Vhile attempting to land at Boeing Field, the fire burned through the 
main y,ing spars and ~used the \\ing to buckle. The burning XB-29 plunged into the nearby Frye Meat 
Packing Plant factory, killing test pilot Eddie Allen and e\<"CI}·one else aboard, plus about 20 workers on 
the groWld. 

1his crash caused ripples up the chain of command all the way to President Franklin Roose\< -cit, who was 
already unhappy about the delays in the B-29 program. He wanted B-29s on their way to India by the end 
of 1943 so that they could begin bombing attacks against Japan. Senator Harry Truman's Special 
Committee to Investigate the National Defense Program, which had been established to expose fraudulent 
overcharging and other \iolations in defense acquisitions, looked into the B-29 program and concluded 
that the problem lay \\ith substandard or defective engines dem-ered by the Wright Aeronautical 
Company. The USAAF also came in for a share of the blame, by ha\ing put too much pressure on the 
Wright company to speed up engine dem-ery. 

The third prototype ( 41-18335) flew for the first time in June of 1943. It incorporated e:\.1ensive 
powerplant and equipment re\isions as a result of experience y,ith the first two. It was sent to Wichita to 
assist in the estabtislunent of the production line. It was soon handed over to the USAAF for armament 
and accelerated flight testing. It too e\-entually crashed, but not before verif)ing the potential of basic 
design. 

Serials: 

41-0002/0003 
41-18335 

Boeing XB-29 Superfortress 
Boeing XB-29 Superfortress 

f Boeing B-29 Superfortress . 

V' Boeing B-29 Superfortress- Chapter 2: YB-29 Sen. ice Test Aircraft 

Joe Baugher jbaugher@worldneLatt.com · 
Maintained by Carl Pettypiece 
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At approximate]¥ t11o minutes athr the .aireratt, Amy 100), 
had reported to tho Tonr its position as ooing at rtenton, it · 
reported again t.o the Seattle To«er that the position ns over 
tho Lake 9a~hington Brid6e Kt app~tel7 1500 teat altitude 
and no mention bein~ made or tire. One minute later at l2t25 
Yx, the controller or tho Seattle To~r overhead a convers~t1on 
appar.:nt}¥ to the pilot, ILr. Allen, i>7 some c~ memb.lr. Tne 
conversation is as tallows: 11All~, betttsr get this thing down 
1n a hurey. Tile wing spar is ~rning badl.7·" This conversation 
was.immedatelf followed by radio contact to-the control tower 
which advised, '"Haw tire equipment. read,r. Am cCIIIing in with 
wing on t1N. 11 Approximate]¥ 45 eeconda later tnot electric 
power at boollng Field tailed, due to tne airplanot or s0111e tall-
1ng.objdct striking a high tension line running east and west, ~ 
approximatelJ' 200 rards north or the F'r7" Pacldng Plant across t 
which at right angles th~ alrcratt-proceeded prior to ita crash 
into th.t Frre Packing Plant. - - · - --- • 

' 
Previous}¥ a aimilar aireratt •quipped. witil thot same type 

or o:ni:.-lnes •hich are 7r1ght n-3)5o-l] enrlnes M.d a !ire in the 
llo. 4 nacellu llhlch llpp.!arvd eo a ... 1ft engine. !ire. 1bervrorc~, 

.. 

! 

.. 
-· --""---·--- in· th .. - study or- this accidentrtirat- atud7_..s md~ 1'rcm...tho __ 

power plant angle and particular .,rrorta wo1ro exerted to rotriuv_, 
all tour engin~s rrm tho wreckage so that a minute studJ' could 

t . : 
. ' 

. ~ made or the engln;:s &nd p&rticular]¥ No. l en9rJu. This v;study was l!l&de b7 the Eouing Alreratt CCCIIP'U11 ccmdttee and the 
· ~rignt engine committe• repres~ntod b7 Col. ~or~ F. smith 

and others, and two po«~r plant inal)<lcton or th11 Arrq Air Forets 
· Hesid¢nt Representative's otticu; as w.11 as tho Aircrart Accid~nt 

Cltlssitication Board. The conditions tound arv :~hootn in Exhibit's 
24 tnrough .)0. tlo. 1 enginet No. l engine w::111 di~~r.~antled and · 
1'111 parts rvmainlilg '"'" examin"d carc~t11117 tor possible failure. 
R3!ero:nce to thil examination 111 mado in Zxhibit 11, or this 
report,!which in substance shows that' (a) thu propotller rvs!uct­
ion goars t.ppeerod to b .. in good condition prior to tire. (b) 

----
:. : / 

l 

-· 
' 

. ', 
llaater rod bot&rinl w::.s in good condition. All possible evid..mct ,_· . 
or tenure was dvatroyed-b7-tire.-(c) ... !lo._6_crllnd~with_·_ ----------':--

._, .. 
;~ 

~ 
• 

pla~on nngs and intake llll!llitold \AS found in good condition. r 
This shown b7 ?:xhibit )1. l:Xhibit 32 ill " photogrnph or ho. 6 
intake pipoo llhich shows oU both inside and outside or th• pipe. 
t.xhibit :33 is C Jilotogrnph ot intak• Md tsXhnust Vnl.Y..s ot 
o:ngine No. 1. No. 2 engin~t An:/ "vid..nc" or tailure ~:ppcr...nt]¥ 
dttstroyud b7 tire. .t:xn1b1t 28 or this report ill a· photograph 
or th" ungine as •s round.. Engin.,. No. 1 and 41 ill CCIIIponent 
parts eXtllllned and no r.vid~ct: or internal tailur.s noted, p:u-t.-
1culcr ~tt~ntion being givun to noau •~ction rvduction g~nrs 
3.nd buarings, which wer<o cnr.tful.l¥ uxami.nod. . 
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/ \'ihlle there 1s no widence to 1nd.1cato that. the tire in 
No. l enginol nacell• was caus<~d by mechanical taUurd, the 
conmltt.eu took undor consid&rat.ion th&t on December 301 1942, 
a tiro brolcu out. in nieht 1n No, 4 engine of IB-2.9 airplane 
41-J, This tire 'was cauaEsd in thfl op!nion Of tho Artq Air 
Forcols' invljst.1gating p:.rsonn.)l by 0!. 'Mctpm •toh tplotd 

blower casEs and nont.uall.1' ted thO &i 1re naco a, Furt.hor, 
e res a JPO o eaon o b7 
Elch1b1t 9, which ahon that a •1mJJl!r epr1ne on tflt, blgsk 
caught tiN duw to a backfire under rated power conditlorur, 

The induction sratum has never tunct.ion•d propc!~],J,_ the 
carburetor throttle opdning boling reatrict11d to 65q tr&••l, 
11h1ch indicates improper tuel induction.. Cranlc cuo preasuroe 
lt:l;ve been. •xcesa1ve on. lull po"""r run-ups and it bllc1111e noc•e­
sary to install a two inc!\ line 1'ro!ll the breather to the l.cilfer 
part ot th• nacelle to prevent ou· rraa·apranng on'top-or-tho 
Wings, This preaaurr. is pro'b4b}7 CaUSIId frccll blcw-b7 Of the 
piston rings. 

As maey td.tneasd u could l:io ·ascert.dned were interroaat 
e:d and. discuasionLwei'a hfrld.wit.h.Boo1ng..ott1c1Als{~llo6ing ·- .. 
1118Chanica, Boeing night e.n4 Ae~cs personne as wll ae 
tosts being made on a a.dn1 hr ·aircl'lltt. 1n order .to aecert.a1n . 
how gasoline, th~t lllight han leaked trca the tlllo~r cap, . 
course through openings or apertures and becCICIII clogged 1n an:t:.. 
rocessos in the loading edge, or 'leep out. through th11.motor 
no.cellea, Which tosta developed there are' eever..l poeaible 
sourctta ot leakap into the leading ed&o, througn the a,nt.i­
siphon holes in the tillo~r neck, and through the tiller well 
cover door tAetenera, . also between the ·rill6rnileJnlmhwcelle 
and trail the tuel cell inter-Connectors: · Atter clue coneiderat- · 
ion ot sll t.oratSmonT obtained, examination e.n4 t .. t.e conducted, , 
the examination and test ot!&ll ot the SY:l!lable perti ot the 
wreclmge or the a.irCratt. itself, u well ·aa at~ ot m air-

·, 
.:. . 
J't 

t 
• 

'. 

., 

... -.- ,..._ 

ero.tt or eim1.lo.r malco and II!Odol zmd ot :d~m:f~l:a~r~~~::bi;:;_~t~h•:_ _______ _j~ 
following sequence ot- event._ aeQIU to-·b4t-. . . I . . . 

It appoara th3t at. time ot twlco ott and tor a period ol 
approii:M.tel,7 tour adnut.us. therestter the airplale fUnctioned 
nol'IMllro Durin& this period thu r.irplano w:aa 1n a cl1lllb at 
appro~te rated po111r; attor this it 1a Yt%'7 likelT t~t the 
o.irpl.sne was levelecl out. and power n.ducod to 44 inChes or IIWli• 
tol4 pressure tnd 2400 rp!lo"i With tho ps tanka naar],J tuU this 
leveling ott c.nd reduction dt pow~~r caus11d the tuol in tho iz:nks 
to level out and poaaibl7 adrga ellgbt}7 forward. · Th~o~ tiller 
neck aaslllllblr Ning located "in the leading edge of the wing_ ne . 
1n an .srea ot greatl.T reduced llir preaaure-11\lCtion ot sppJ'Cildllat.e-, 
lT one pourid·per aqwtre inch. Since the tiller cap cover ·lind the . 7 
tiller cap itaelt &re not ala.led tichtl,J, tuel coul4 have b.lan J ;; 
S\lcked out· ot the !Uler nook, through the loake in th• cnp itult, ~)1 
into th~ tUler.neclc dm~ .. ,. ~ Tho drain to thle well ex~..nd£ 
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@wL:i~~~bllu u u~\lb 
to the: bottaa ot the lez:ding •d&• ot the wing in c.n lU'tl!l;ot high 
pnssure, Thus tJll7 tuel getting into the w.ll would not; drain 
out through this drain in e~tt apprecl®le emount but rather II'Ould 
tend to find ita WilT out OTer the leading edge ot the 'll1ils through 
th.t lellka due to poor tit ot the tUler noclc cmr platit'(and· · · 
into the leading ~dge through tho coYer plAt• Dzua taatfll1el'8o . . . . 

. . 
: en a check out rusnt"wlth tuU tiJ'Ika en Febl'Uili'T 17 I it ...... 
/noted that aa power lQa reduced or the ldrplane liTeled ®t, tuel V\ ClllDII out tro11 under tha tlller neck conr and out OTer the ring 
,_Jaee Exhibit 8). :· ; f . t ,. • 

. . ~ G 
Resuming the sequence ot events, the tual prob4blT. tllled 

the tiller noclc 1llall on rllllllber l.: and mlllber 2 englno1 diN to 
this pressure dltterence and started to aeep into the lMding 
edge ot the ring. Attar approxillate!T tbrle minutea;ot·ilucb · · 

· ge, autticient quant1t7 .ot tuel bad entered thai leading 
to now along the .leading ~ ot the front apU' an~. thi'OU8h 

am.s · and Joints into number l engine nacelle.- A water teat -
made on IB-29 airPlane No. 41~ 11hereb)' water was poUred on 

the front edge ot the front spar in Ute T1c1nlt7 ot the· t11ler _ 
neck~ Thia teet was wltneaaed b7 all lllelllbera ot theTAcc!dent 
Classification Board, and ehowed that the •ter WOUld nOw along 
the epar into m:cber 1 nacelle and collect 1n pocketa in{the 
viclnlt;r ot t'I'IO m=U nacelle nnta. Thise nnta in'tum~exhauet 
to the outside in Tl1'7 cloee proxil;\t7 tO the engine. emauat out­
let•;:' NUIIIber 1 engine wu Ute onl7 eng!M can!lgured·.on thla air-

plan~. I. . . . ; .. ~-
It ia quite possible that since the\nacelle 1a relativelT 

cloaelT ccnrled and haa no nnta except. those 111nt1oned &lion 1 the 
acc\llllllatlon ot tuel in the aforementioned .. ctlcn of the nacelle 
could have produced a combustible mixture. Th1a mixt.ure\could 
havo!'tound ita ¥17 through a nnt into tbll tlu.la and heat ot Ute 
ungine exha.ust, thereto- 1gnlt1ng it and ccuainJ a fire Ute 
nacelle in the region of acC\JilUlated tuel. · 

. 
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f
'.. tire dlacloeee that a hot fire exbtod 1D the Ticlnlty 

• 

the suporcharpr regul&tore. Thla location 1a on11 of 
at Wlbich wat..Jr teat• dlecloaed an acCUII!Ulz:ticn, Part.a 
locations in the nacelle aho'ftd no aen~ fire, onl7 IIIIOIWli& 

1 du~: tQ tire in another pl11ce. : 

; 
t 
I r 

' 

· This tiN Will noted by tho cnw and na conaldvrod ~·WI~~~~~-
ed, ~p teathured, etc·. 1 at. approxlaa\117 12rl7 1 :~ttor which to-
tum to th., field waa 1tarted (e•o Exhibit 10). j : 

. . . ..... : . I . . 
"Although lllemb.Jra Ot the Cl'\oW bCJlleYOd the fire llll8 extinguiah-

ed, ,Jir 11t lecat und<!r 111itt1cbnt control that en -rg.ncy do1111 f 
wind_ l..l.cndlng waa_not contcapleted,_(wind..TOlocity.lO-IIIilea-p!or-hoiU' ·t!,i -:,.---'--1 
troll south) 1t.1a quit• llJcelT that th• fire found ita wq into the if 
lt!ading wdge ttom tho nacelle through holu in the loadinJ vdge 
tire 1top tor either tutlllnea, qine controll, or inat~tat-
1oni~ometur tube clul'ter an!- duu to the lack ot autt1c:

11

ont 6jt<' 

· ~fO'r.tlffi)[IDjg!m9~ fl. -:];..;. I' 
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oxygen within t.he leading edge, continued to bum 1n t.hat 
location vort alo•l¥• 

Snoke reportlld by wit.neasu u cOllins traa m.IIBbor 2 nncelle 
indicates that t.he tire was pl"'grellinc towarda t.hat point traa 
the outboard 1110tor nacvlle. B.r the t1ao th.a airplane had reac:ho~d 
position n\lllber 8· on Exhibit. 1), the tire was coni1D!na a iaagneai111 

~.: wing deicer nl:n casting 11hic:h is ~tvd 1n the leading edge' Just 
out bOnrd ot number 2 engine nacello~. · Tb8 bum1ns mapdta .MltecS 
ita ~ throul!h the leading edJa alcin p.~naitting air under r.ia to 

.enter the ineicSe ot the lnding edg!J. The ~tioa otj this OJQ'gen 
imed1:1tel7 produc~odan explosion in the leading ec1ge1 111h1ch was 
observ"d by wit.neeaea e.t positions 8 enc1 12, Exhibit 13. : · 

• . ! .. _. - ~=· 
This me the tirat indication ·to lll!lllbOn ot tho. crew that 

th, tire was out ot contl"'l u is nidenced b7 tile· abatnc• ot 
IUI¥thing to tho contra17 in t.he sequence ot radio contacts up 
t.o ll.nd including 12124 Pll, at 11hich t!Jie paait!m 'ilaa ieport.ecl 
over Lnke 'fuhington Bridge at &n altitucSe ot lSOO teet.'.·~ There 'is 
101111 indicatiof\,hoWI'rer, that the radio opll'lltor was becca!ng • 
al.:trmcd at the time tha 12124 report. wu Jllllcle. · It .is the' opinioD 
of t.he board that the pUot ant.ic1patec1 no'. trouble 1n retUmlnc 
to Boeing Field at tUJ7 t!..u up to ·the occurrence ot thl aplosion 
in t.he leading edge ot the lett wing. Furthermore, radio~ report. a 
(eee Exhibit 4 and S) indicate tho pUot lt.Ul hoped tO: laneS at 

eing Field atter reporting hie w1na on tire • . Attent!Cn 11 1n1'1t-
ed to t.he tact thllt a prnioua · tire had occlll"l''d in an outboard · 

gino and nacelle, llhic:h hac! beiQ eaail7 controllec! and a sate · 
t.um to Boeing Field acccapliahec!llith lltUe d1tticult7, This 

· undoubtedl7 intluenced the pllot in hia~beliet thAt. be braeS tho tire 
under contl"'l, in<l hlld adequ.ate tillle to: continue around to the · 
northeaet ot Boeing Field nnd make a lDnding ir.to th• wineS nther 
than lend clown wineS traa the eouth starting hi• tS.nal. appl"'ach in 
the vicinit7 ot e point. juat south. ot Renton. 

The expl.oalon in the leading edge pendtted a epool, podtin-
17 1dent1flld aa a pert. ot th• U£nllita w1111 dticer nlYe, end 

- • J • :, .. 

- · •. 

i 
.I 

r 
·: I 

- bum.,c1-ott-cl=mpa.co1'el"14-11ith..IIID&Iled•a mr1cS•, to r.n trm tha, ____ _ 
airplane at. poaition 17, Exhibit 13. Ibm1ng pieces ot usnelli\11 

... 

. fell at poaltiona 18 ancS 19; Exhibit 1). i · . ' . .• . . , 
In ac1c11tion, it ill cOnsideNcS hishl7 pl"'b®le th:!t the above 

ment1onec1' expl.oaion tore loose the IUIIIbc>r 2; tiller neck 1n1ll Md 
.usemblJ', thereb7 relellsing huge qu.:mtitiea ot paol!no 11hic:h, • 

. with the brce quent1t7 ot llir pre .. ure at thb time, pl"'ducecS 
M inferno in the leading! oqe end lllhich: pl"'bablT c:1uaecS a. tUlure 
ot number 2 engine. lfum~r 1 and mabofr 2 enginea were obeernd 
b7 Mitneues et podtional241 :fl1 291 anc1 31, Eldlibit 131 t.o be 
inoperative or et. leut t'll'ning Yel'7 alowlT•'" . · . 

i ~ 
'(' . 1 

. ' \ ~ 
' . 

At iapproxiJIIAhlJ' poeltiM a Extubit J, it 11 believed the £1 1 l !. 
. pUot llbanc!oned·all hope·ot·C~tt!ng·beclc-to-Boeing Field-for it - :It ·- .-L.' 

was not. hi• atM&rd. practice to lower tho lanl:ling cear ot this ... lr· ·. r llirpl:!ne' unt.U he waa almoSt to the ·ec1ce ot the tield. HaYing · . I . I -5- ; ' .· 6'~ - ._J 
l . 1 @(ill~&nrwrnr.m.~n_· -j;.-, 1 . . .. :·-

~ - ---~~~--~--~~~~~~--------------~~ . ·~"'"":';-,· ·~~. --~~-~~~; ~~- _ ... ~ .... " .-~ ~, "\~x~.a~:, ·. :·.J~ ~.I ·~ • J; ... ~~•'-t_;.~~·-· ~- ... ·· ~·_j.._b.;V•.":•· ·-~~~J -~ ;,-·: '-~--:~;1~~7.~~.~ 
c· ,_.-1,. •''4 • . :':' • •·:. :\ 'l if' ' •·• .. · . . ·., i' .f •·. •· •, ., . L .12· • .. • . . . . ,···• ~t~~· ;._.,.,' 
~.it 1' ·,_f..;<:"~~~.·· ·) ' '}.."' _. · . 1· ··:; .• "l'il . ~· · · 1-:·.-:::~ !'--'(!~~:~ o. ,:.·•. i'. ~ ·:· • :·. •.:a·.-.t,t·t-!~ •. ,.i . .~,>-.fl .. •· ·, .t 



.. 
c 

• 

: 

@(0[JL ~CC[;~1I [J£Ih 
possibly two dead engines, climbing or even Mintaining alt.itude 
with wheels down under these cond1tiona was next to il:lposs1ble, 
the gross night ot the airplane. be ina approxbate]¥ 1051000 
pound.tl, 

The gear wu lonred probabl¥ to permit emergency ex.it ot 
the crew members prior to an attempted crash landing and to 
throw out what record.tl were avall&ble prior to cralh. Exhibit 
10, Cop7'ot Plan or Te.t,and papera or emaU consequence.wtrv 
thrown out or the airplane at approxilllat.e]¥ pollltlon number 301 
Exhibit 13. ; . • 

I • 

In ord•r to open ihe emergenc:r doOr in thfl torirard cabin 
it is necesa11ey to reduce the preaauro in the cabin b7 openin& 
thE: torward bomb b£7 preaeure bulkhetld hatch. It is· bollend 

· this preaauro h&tch na ·opened b7 Kr. Weraebe aa he ·was the last. 
or t.he three to j'llllp. A Coraoer•a_1utop•7 Report' (Exhibit 15) 
shows Kr. lferaebe ns the onl.7 one ot t.he three· porsona~at ~-- ·- -:·. -------
jlllllped who auttervd burns. It is vwrr Ulce]7 that, -aince the . ~ 
leading odge ot the wing is Ulca Aft open tunnel leading .into ;, 
the bomb bq, t.he bomb bq was bumin& t1aroe]7 due to the ·ram· 
ettect on t.he tire in the loading edge, &ftd that when Kr. 1ferseb8 

- oJ)ened the hatch-he ·auttered· bume-whareaa-Kr..- Ralaton..and..Kr. ______ _ 
. Bla.lno, 'llho nra &WIT !rca the hatch,l did not. This intlux ot 

tlame and l!llliOke into the cabin unqUoat.ionab]7 tilled it 'with heat ~; 
and impossible 'liaibilit7 so that the. pilot and co-pilot· could 

· not see to control the airplane turttwr. This prob!lb]7 Occ:ured 
at approximat.e]7 polit.lon 2:1 or ;zs, Exhibit 13. Fro11 thia point 
on it is believed t.hllt tta airplarvl •• out ot control •. 

I ' 
~ . . . . ·' . . 

. · Kr. Blaine· J'llllpOd between poaitlona.30. and Jl._Jrr. \Ralston 
jumped at poaltlon Jl, his body etrlldng high tendon llpoa. ·· -- · ... -- · 
)(r. Wereebe jumped at podtlon 32, his bod;r strildng theJout."r 
edge ot the Frte Packing plant. ·1 1 

. I · . · , : 
The. nlsht~th ot t.he XB-29 tllght as detendned b7 Witness• 

es and ta.lllng part.a (which 1s the line eho11l on Exhlb1ttl3) waa 
-------=--renown in a 8Pl7~e1rplene simulating tht belleYed IB-~1tllght 

conditions and t.he.- time interval bet.nen poalt.iQna 8 and',tHe 
Fey• plant Willi found to ( 45 second.tl. , 1 

I (B) 1 ~ 

,·. 

--
• 

I. 

t ' • 
I . 

. . •. . I I 
· The cCIIIIIit tot recQI2IIelld.tl that thw following Cbllllgtl lbci 

performed on all XB-29 and B-29 airplanlll81 llhich in the Opil1ion 
ot thu board will prennt tho recurrence ot tbe above :acc:Went.. 

' • t • • ' - . f f 
1. Reloeate the !iller n11cka ao t.hat the7 IIIOUld not' be in 
the leading edge ot the wing. The tilltr capa should b.J ao 
design~ that' even under intemal pNaaure, t.hera would ba 
no leakage ot tuel 1'roal or througb the· capa. Tht tuilll tw 

- l -6-

siphon rell•t Tvnt tol'lllllr]7 incorpon~t.ed in the tiller!! neck 
is to be incorporated aa part ot t.he vent 171tllllo I 

. ;' 

. .-; . . . . ~ rr.t;il~r.:>OriiJf2r.ffi?n ~n .. 'u I 
''-"'"'" • t .. I"'I"JI~" l':::L~I iiJI/,~1 . - ~ l ; ,:"-iol,! ~ . . . . ;: .• - . J- , . 
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• 

' ,I 

,. 

.. 

; 

2. Elindnate tual linea 'ldlo~rever poeaible so as there 
would be thot min!JII\IIIl Of 1\101 linea intO the n&Culleao 

. 
J. Provide mama ot abutting ott 1\lel trom MT tanlc or 
groups ot t.Mks b7 ·mvans ot aolenoid shut.. ott valves, in 
tranaf•r Sfltem U nll t.l1 main lines to prevent now ot 
gaa trom tan1ca in the event ot lino breakage. 

4. • Install tire stops so u to iaobte the leading edgo 
tJ'all eech nacelle. Such tire stops or n.lla arv to be 

· made ti&ht and leak proot at eol'llll1 tube ~tittin&s, controls, 
and instrument. leads. · 

\
, So Add tire etopa in the lending edge ot the wing at 

outboard aide or each nac11lle• 

;( 6. Add tire atops betnen wing and bod7 tor both leading 
• :md trdllng edgee. · 

• ~ 7. Seal front a.nd rear apu at 1\lal ouUete a.nd 1\lel 
-, tr:.nster outlets. 

8. Remove· poCkotta or rlet surtacea !~ .thll n:lCellei or 
providu drrinegto tor such placea·llhere tuel or oU might~ 

.. \ collect, special attention b"in& gi-ren to 11rens in the _. ' 
· vicinity ot turbos :'nd exh11uat shroUds. · . 

. . 
9. Provide positive drainngu tor. thu •le11ding e.dge ot the 
wing ea wvll as tl"all thot center iection. · Such dninege · · 

.\ to be arr:.nged so tha~&.cciiiiiUl!tion or ·1\lel would get into . 
-1 th .. n:~celles or in close proximit;r to the turbos, shroude 

or en:t other ·heatold part a. - - .'_ ·· - - · 
_,-

( 10. Provide poaitin leading edge ventUation within cnch 
Comp.l~ent. 

11. Close ott the lOUYera behind the night hood in the · 
nacollota. 

12. Provide controlled v~:t~tUetion ot e:.ch nr.cEille, such 
Y Vo?ntU4t1on to be positive md controlled tor Ul. posit.ioaa 

ot th.:~ cow~ napa.. -· -· 

13. Attar a atu~ hnd be~n ~.de ot the direction' ot 111r 
!low within the nacelle, tho co'1 tiro ext.1ngulahilr outlets 
should be reloc~ted in a.n ere11 close to the source ot in- · 
conu..og eir. --
There is no u-ridenee ot nugl1genc, or care1eaanotaa in 

conn~tction with this accident •. 

. . 
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OTWtR CRtW M(M~LA~ & 0Uo1fS: • 
StD. tiona Station a 

2 
2 
3 
3 

!.f, .o. !!'Uis~n • Flight En;;ineer 
A· G. Leonard • Ass•t. Flt. Engr. 
A. Peterson • Radi~ O~er&tQr 
R. ~. ~~xfiold • BrJrm Rec~rder 

CilNFlmiRATIO!l: 

1. PQw~rr\ant - ~rir,nt R-3~50-13· '• 
'lo Itel!l -

3 Eo R· Denton • Puwwrplant Rep. 
l~ o. c. Whitworth • R.H. Photc..-Re:o. 
4 v. ~. N;rth • L·H· Photg-~eoorder 
4 'l'. t.,nJcford • Oburver 

No. 1 No. 2 No. ' r;o, 4 

E:lglM S•Jrinl !;o. 56721··-.. 56700 56722 
Cerburetor Serial P.~. 1231 12}9 136? 

56706 
1374 
No 
y,..fl 

Intern'l.l Torque Chlllllber Yes Yes liJ --- ·-~--. 

• 

Enlnrr;ed Sose Seetlor. Oil P<auages.- Ycs-- ... Ies ___ Yes_ 
Revised E~hau3t Valvu ~uidc:s ,.t:d y.,s Yea Tel · ·-Yes- ·----

• 

M~chino Valve Seats 
Flohtinr. Pinion Bushin~s Yos Yes 
!bw Type Pis t.m l!ln ~~~ Yea Nt1 
::n8t.er Rod Indexing 1 !: 4 1 a: 2 

Yes 
I .. ·~ 

1 & 2 

Yo a 
Yn 

1 a: 2 

b. Carburitgra - Ceeo !iB CPS-2, Tt.rottle stops 66". ' 
e. name sup.,reasion ho~o:is - Qutbo!ll'd 15-10841, inboard - Owg. r;.,. 15-10842 • 

. d. :;os<> pruasure lir.e from the f1 tUng behind d htributor nose pressure 
adjust'>d t~ 'l.pproxi~tely 70 p~unda. 

e. ~eor breathers installed on all engines. 
r. 
~-

h. 
i. 

1-1/4" C'XtMrnlll ~upply line to frunt p!mpl• · • 
O:Xh~ust stuck tunnel 1 hrouds removed on engine Nwa. 2, }, and 4J ·ehr~uds 
installrd on ~lo. 1; Bypau; coc.ling tube installed on No• 1 exhaus·t system. 
f•nffle ahend of gov<:~rnor - nll enr;in11s. 
!orquemct~r linea serviced with wnter-glycet·~olutions • 

J. "Dlc~p.,n" no~r shhl•l lflstrillud 'n !:rlj;lno ~­
'!;. =>co\r eU ,roscuro a:1.1usted V. 15 :-si. 

· t. Ch<!el- 't'\lve in oil Uno fr•·r:. ~r nt p•U'lp t~ .-r .-rc llor c!v\1't cho.nne 1 rc:-,cvu:c. 

. s!L~~~~"~;~~!~m~ r!:H,;a~~~v~ri;:~~fi:~ ~~ ~t{~~~l2~l· 2 rsi· - ron ~. 
:····- •••• 'fJ.• . . • . . . . ... •· ....... r ... .. ·-·- ...................... -·- -· ......................... ·--~·-·· . --· ........... -............. -. 
, : 1 ! : 140D.XB 29 No. 2 i '".tPAHD : .v;L 2-lU-l.~ru." Pawernlunt Pcrf~rMnce and CooUng1 ! -
f'Jt:--;-',:,--z~;;~J .Pr~~~~;~::~~~~~ ~;;~;;;-;:-:r~r:.-n~~:-l •ro.#A.~ 41-3 . 
f;:~~;-i-E:_::-1;~J :---·-- -----r;;_·E;ii'~-ceiii;:;-g· ------'--1"~---------: 
: · 
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2. Frc.p=•ll·r:. 

3· 

4. 

•· 16.:;. !>l•.:l~s ::o. 6497A·6 hy-1romatic full feathering (!lUll No. 23F60). 
b, Gov.rnor l.:od•l 3r.0•.\15D· 
c. El~ctrir. nead - H.S. type ~93, Lo1el 5, Sty~e B. 
i. Low Fitch settin~ 20". 
~. rosltive high angle ~top at full feather on all propellers - 84". 
f, Extornlll ~ovarnor.supply linfJS not instllllodo 
~· ~o ~~~ton blae1 holes in all ~ropellers. 
h. Featherln~·cutoff awitches shimr.cd .036" with two ,018" shims. 
i. 3/9" ·shims in distributor valv.,, . , 
j. Pro~llt.r governor cutoff valve, featherin-g pump relief valve fl68 bleed~· 
k, l!Oo 1 f.,'lthcrir.g liM ln@:g'ld frO!!! g?vernor to cylinder baffle, ' 
It:~ition -· . 
a, Spark rlugs •.LS67R, En:;ino llo. 2 & 41 C35S, Enr;ino !lo, _1 ~ 3· 
b • l!arness~rcssuri zE<d, 

•· .. i 
MitcfJlbrecus I 

"· Revisej he~ting system. l 
b. t:o turret do~~r~s. ' 
Co .\irpl3nc in strippoJ condition p-3r 0·3547• • 
J, !I" camoufh~e. ' 
"· No deic~r b~ots. 

TESTa (~.0. 9140·U96·C4) 
J, 

RH! • 
llllEP • 
Mixture • 
C~owl Flolps 

' --- - -----·-·---····· 
~ing Flaps • 25 T" 
Throttle • Full 

, 
Turbo • As Required. 

2, rtl\t&d PoT;er Climb to 25,000 Feet. ::-
To indicate the climb perform=c'l cf the XB-29 .Urplllne. 

. - I . 
Flitht Engineer - Continuous com?lete readings, photos at . ' intervals ~t recorders, rocording of critical altitudes. 

. . I 
.\as' t. Flt. Er.gr.- Continuous complete readings, 

. I 
PohntiO!:Ieters-•...ContSnunus eom?let, r~a:!Sngs. 

lO-second 

t'oll~ing th" tak-:ott, the following eoll~itlons a~al be s•tt up a.nd J!Vtin• · · 
tAinci through~ut the climba l 

• RP'..I • 21.00 
1!1:EP • 197 
TR~ • As·requlro1 
Throttle • F'llll 

I 

us • 170 I! 
·nng Flaps •: 0 
C-1Wl !"hps ·lP 

I 
. I 

(minimum when trend 
h esbblhhed) 
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J.cv'!l !'~"' t ?.5,000 Feet 

1-urpose 1 1. To o'btaln prtl\ml.nary lntormati·.m on the "feratlcn at' the 
enhlne•tur'ba corblnation at alt1tu~e an~ prelimlnar7 alrplan, 
p~rro~ance 1n~leatton• 

·~· 

2. To o~s~rve the airt'lo~ o~r the w\n~ • 

• Fll~ht Etr,lneer • Co~plete.reB~ln~a. Operation~ recordera 

' 

3t two•sec:n~ 1nterv3ll at stabilize~ 
condltbna. 

A3~ 1 t Flt. En~r.- Complete rea~lnl•• 

f~t,nttcm~tera - C~mplete rea~lnb•• • 
·• 

Fhoto-Reaordera • Readlnts or epeclal engine instrumentation. 
Froc.,ciuret '::h" tl.iri!l•.nfl sh-·11· t.e tlu~·m 11t conct1.nt lllt1tude r.nd pO"Iror 

o•mc!ltion:: ".Utll· U10 :1irspr.c&l at•.bili&••s tor tho tollo-aiur,t . . . 
Ollld~. RP:t !lll.1' !l.r. "II,l J!ixt • Cuwl Fl11ps -... ?4~1\) .1')7 ll2 

' 
.\}( '.l'ino tor i.rey !Jot 1>•7 

2/jJC ~ b. ~OJ .;P. II . II II " 
Co 'l•JtJO . ll) AL II II II ••• 

I ' 
In~crcoolcr - l0° c,n;,t to ~ouocl }U'C. a:::) __ 
Oil c\Jol"r - u•&bbo.tio \ 

' 

:>urln~ tho above CIJ!Idltlon; obaervers 1n the rear co~:~partment at.all 
observe th~ alrfloP ov'r tho.wlng 'by meana ot' tu!'ta taatened to 
the up~er surface or the left wlng, 

• • 

4. Preliminary Turbo Performance - 140 JJG:P - 170 :LFB - Enpne No. 2 

Purpose, T~ obtain preliminlr)' intormatlon on the dual turbo inatall~>tion, 

-

_________ Datil, Fllt:ht Test· En~lne'!r - f•hoto•reoor~er, 1 frame per second, 
---- turbo-RFV~e~lne-RFlr, Bl.!E:P-&t-"eac!rcond::-, --

Ass1t Flt. Test En~. •General engine data • 
. . 

froeeduret At 25,0~0 teet, trcm 140 B~P. ~ RPU, auto l~an, the RPM 
. snall be reduc11d in 100 RPU lnore1110nta at oonatant BIIEP, until 

closed waate ~ate or inatab\llty \1 reach~d on en~lne No. 2 • 
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5• !!::..£:: l~::_:!~..!:.!M, Che.!:!_ • 170 l'l';L: Propoller Jlo, 2 

Furp~ 1 To d'lter..,lne the necess l ty or ulfternal ,;overnor lln-~s. 

J:atu Fll~ht :;:nglne~r -· Governl.n~ tl.r.IEos, t:hoto-rec::'!'df'rl at 
one-second l.r.ternls. 

L.H. Fh~to Reo, • kp>J, specikl en~lne lnatr~ntatlon, 

F.n.;lne J:o, 2 ~ill b'l set to 2600 RPM, 165 B~'!P •. Tt.e ~wltoh wl.ll 
be tl~own to de~rense RP~ and the tlmoa to l.nl.tlal r~aponse, ~00 
RBI a~d l!iQO PFa or nilnl.mtiDI will be noted, ·· 

.. . . . . ... ·· .. ·. 
6. ""lng Flow 

Furpose 1 

• 25, ')00 Fee!\ . 

To cbeerve the'\l.rflow over the ~ng at vnrlous 

· .. -

Data., ---. Ob1e~vers - Observe · airflow ov!r l~rt ~lng by moana or tutts 
raaten'd to upper a:tti lower a•trfaolla, Sketch 
alrtlow pattern.· 

Pr~ce-!•Jre, .\': 25,\Y.lO feet, the alllll-'llle snall be rlo-m at lndlo:ated 
alrspe'!ds fror.~ r 11tet1 !>O'I't.r level flight to "14C. J.l'B 1n 
lnerer.snts of 10 ;·.PH, :lo.ta shall be cbtalncd at oach o.lrapecd, 

1· Deseent t~ 15,000 feet 

S, Twtl·Englne Ce'llng - 160 !~H -
Data 1 

T~ determine the ~J-englne oelllng or the XB-29 . . 

FllGtt Enelne~r - Co~plcte re"dlngs,· Orern.tl,n or recorders 
at t~n-sco~nd Intervale. 

Ass•t Flt. Entr• -co~plete reudlnzs lnoludlng cylinder head 
temperature• of cylinder heads No. 1, 2, 

- --- -··--7;-ll,..-n'fand·l.4-<JrCenr;lnezrwos~;-a~ 4. 
. , I 

Br lwn Recur1er - Complete rea:llngs on enclnoa 3 and 4 •. 
Fhoto-~ecordera - Readlnga or areclal enr;lne lnstr~~nt&tlun, 
fo,.cr Condltl•·ns .n Ent;in'l W<.s, 3 L"'d 41 

RPl< • ~·)0 lllxture - .AR Turbo - As rei!IJl.red 
nt~l' - 197 Cowl FlaJta - AI required 

!'rO:t'•ioJrt'l ':'flth prorso 1 And 2 ft'&th~red, the alrplalle lh~Jl l>tt tlown at 
an lndlcat"d alrSj>led of lScl ~'PH until a rate of oll.b or 50 

,.. . . . .. . .. .. .. • . .• . . --~!'.': ~ . P.'!!'. -~-~~~ ~ --~~ •• !~~! !!!.~ !':.~ •• ~!.. !f!9. EP.~ .. ~?-~ ~- .~-~: .. ?.~!-~ .. ~!~ !.!.~! e_ 
, : : : • t . : MC10. NO. • 

1:~~~~L ~:l~~!J_~g!:_ __ LJB:~-!~;ZJla..:.~.!:.£"r.!;r:-a.E~<!...!.'l.'U~:>~U!!~ :m-2. 2 . 
: : • : , :t'llQ..f • 

l~':~_J_g_·_!9:~L.i .:-h_.J_f!.c...r.:...Q;~!.~.!~.J.lr.rl~!.J'!.r.f,.:.r.r-!.'!2!._ • .L_A:...I;t-J _____ ; 
' f - I • : 

!rHtcr.to i i : Ttro•Ent;lne Cellln~ :o- 1 ! 
't--~-4-------!.---·~ r\IGHT NO .• _-------- ttSt NO .• __ .!j-::l_ ___ _l ___ JSZl_ ______ ...j 
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- ~ -
o!' .·1 i .!1, · :_i'ttl. r.lr::t"··: tn t.hr,t s ..-r.ol r.n•l dutr.n:•'n. ill • • c, :r.:o 

;,l't T '.JV rol-l iS C0!3i l•otLd, tht. J'rOj>oo}l"TII t.ill b1. lllol'CI.th· J"(do 

.".ltor]le.to 

9• :>t"rtc~th Climb: - !;,000 Ft'ot to 10,000 Fret - r.car Up, 

10. 

To onbbli sl". the tot-r formnr.ee or the XD-2'} a.irplr.rno e.nd 
·l~tcrn.ine u· till' !>" r!'ormnco cua.rrmtee;s \rill bo r..ct, 

3~o ns Part 2 ox~cpt·Ass11tnnt Flight ~ci.ncer will net· 
b-• r~odrd tn "bt.r.in ell cylinder h'la.d tomperatur .. ::, 

The nirplonc s!:t.ll be clir.lbo!1. rro:n 5,000 feet to 10,000 
!'~ct r.·i ~h thr l.'n•lino; r;~"r rotr:.ctc.d r.nd tho follOft'ing 
PO:~':I' crmditiO"'~I 

~H··· • ~•.oo 
3:~p • 197 
:·:ixt•a·e • ;.n 

Thr climb cor.·llti'.lnll ahall b~.> ns follDt:lll 

~· L'.S Cowl F1np -
n 14~ 20° 
b 16o l!i" 
c :!00 10~ 
d ~0 .,. 
E!* J.!I.,T.tr.:u'll Speed Level ;:. .., 

I 

' altitude'• 

Sc.wtoc:.th Clir.:bs - !i,JOu Feet to 10,000 .....feet - Goa.r Dcwn. 

~rrpo.>ct .. -·-·:;~ nc P:lrt 9•: 
' 

f 
[)utn I 3~ a.s i'n.rt S' • . • 

I':'"oc ::Jurn: S•LI:!C r,s rr.rt :; o::cupt the b.ndi.nc ~;ur.r ~hnll be extended. 

tlio ~11t~b conditione nhnll bu as follcmu 

Ccnl\, L'.s Cod Fhp 
n m 26" 
b 16o 15" 
o 100 to• 
d 200 10" 

~~·-···--· .......................... .r. .............. t.!..~A~ •. I!Jl.Y.!I.~ ........... .5.~ ....... -,.······--···--··· 
I 

i ! . : , · . : MOO. . "0. 

;:c~:_c~; . .l.:!_O.:h3 _;_.~l.:._i,:!:':!l.!._!~:.:..r..F!-e:!~!"..!'!~~~o_~££.o.!!.n~) XB-~ 2 · 
:_ : : : . l"tQ.fl. 
i2"_~_j_E:l~-4l..! _!_c_.J~og~!;~':!;'Et • ..L:.!!i:!~n!.~':!~:.:;'"!!~!---1----t.!:l•!-:2 ____ , 
: c 

0 
: : : Two ~cir.e Cc1linc . : o- t1.,21 t CHE litE ~ ! . ; nUlHT NO. i TnT NO. 5•1 ; • ;; 

r
-----.------·-----~ ·--------- ·--------------------· 

: ·i :-··------------------------, . 
APPROVED! ! ! BOEING AIRCRAFT CO. SEATTLE, WASH. I 5-1-5 . 
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' 
: .• , 
1 
l . ·' 

' .. 
' 

I. 
. ·1 



t-

or .•ll.~h, 

;.t·t r ·.h·. 

.r. '. 
- s ~ _.\ I 

• ..!J•ut r.lrr.p<· : t!l tl:l\t ll ·•·(.d r.n•: dutflmin•. ovilln.~. - . 
rtl:l is COl.~ 1••tcd, tho. prop.-1111ro ~:111 b<: •ll1fc••th•.rr,d• 

:.1lerne.tf! .. 
~rrtncth Climbe - 5,0~0 F~et to 10,000 Fret • r~or U~. 

. . 
To or.bblish tl:e rcrformr.ce oi' the xr.-2') 11irplnno t.nd 
•lc-tcnninc \f th~ ::~~: ri'nl'l!llncl! OJilr.lllt.,e:s 'till be ~t. 

·. :; ... :to ns J'art 2 exeopt Assiltnnt Flil;ht ~cincor "111 not 
b-~ r~nl'lrr.<i tl'l l"btrln t.l1 cylinder hll:lll tem;,>erat.ul"fl~.· 

Tho airplon<: s!.:.ll to cUJ:"bot' from 5,000 feet to 10,001) 
f.'r-ct • 1•h t.hr· 1rn•lln;; ~:.:'l.r rotr~ctod ~Jld tho following 
po-· .. r- c.-,ndlticmr.r 

!lH' • 2.hOO 
!l~~!::P • 197 
!iixl•tre • :.n 

Tho cli!:lh cc-r.•ltti')l!:l slnll bt· ns follcr:sr 
• 

Con d. Ii" Cowl Flnp ... -
n lh:) 20. 
b 160 15. 
c 200 10~ 
d no 5. 
e• !.!me hiU'II !>peed Level .,. 

'J 

• Tl'l l-c run nt 7500 fc.ct, or thr~ nVeTII£.0 e.ltitude. 

10. 3~Tttooth Clir.:ba - 5,000 "'c.et to 10,000 i'"cct - Goar Down. 

i'Jrpo~c !' Sl\r.\0 nc P:t.rt 9• 

• 

F'roc,t.lurot ~ .,S••r ~·s.<-Pt.rt \) ~-:rct:rt tho bndinc soc.r t'lhnll bo '!Xtr.nded. 

The cH:nb conditions ~ho.ll bu ss rollws 1 

c,,nd. L',S CC¥:1 Flr.lp ·. 
n m 26' 
b 160. 15. 
o lCO 10' 
d 200 10. 

1 •••••.... ············-· ···········-~--- ••••••••.•• t~~-~~--~-~~-~----········5-~---··············-----·----·------··· 
• : ' • MOO. NO. 

j:~~~~LJ.:!..O.:l.!.?~..::-~~-L'!-~.!. .. !:~.:!.f!..~!.!c.!!.~~~o_~~~o_!!_l!id XB-:?9 . 2 . 
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11. t~ e,oco r~at - ~inr, Flnps. 

J·.t.o.: 1rur.e c. s p., rt '}. 

Th<' ~irplnn .. 'iu:ll b1 clinbr:d ('ro, 5,000 f::ct to 3,COIJ 
t'·;,f't r.ith tho l nn~in:: r~:u- crl::nd.d n,;! i;ho llii1C flaps 
.Jltt~nde1 ::!5". Th·; p:rcr cJndlticn:: sh:11l bo ns follOIYSI 

._, : 

lo!ond. 

ll 
·h 
c 
d 

12. lksc,nd ""i L'lnd. --
'J,• . .... ~ 

:Uti 
!I: :r.r 

. ... .. 
c:lrckrd . -/ • • 'l r ·--~~~~·~·-L·~•-;'r.-'~'-~~-L--~L._ ____ _ 

, - . . • · • ;,.n / / 
Cht' ck~d ____ ,,.;.•_':.•tt""-·'"·-'-'•-· -'C..~"_.;....-'-.,£-' •c:.:-=" --

L\S £_awl FbEs .... 
120 15" 
11·0 lS" 
l(l) 15" 
lOJ 15' 

• 

···-······ ............... ················-··········---·-·····································,--------------------------: : : · ; . , i MOO.. ~0. 
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I • ' I 
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t:~ · · -.... . . : ·· FLIGIIT AND AERdDYROOcs OMSION 
--'---~~:.. ......... __ ·--· ,. •• , ............... "! .... ., .... ______ _ 

• !'. 1. a • ,. • . : .•• : . ... ~· .•.. ., ~· "• r :"':'*'-t• &4 

........ -

· !.::i;~, ~-~· - -~"' ... , .: ..... ;. ·:.;:=:;~.;; ••· ··-;REPORT OF TEST . 
. ·~ -- ,,. .•• :1.!"··· ............................ ~~------··--·-···--····--·-------------·--- --

.. ,.··F.'If~ "'=:,.:--·~~L ht PILOT __ E.,:_T..:)J!~ ________ _: ______ DAnl.J!:.te;:q, _____ DAY..-~~.!!9 _____ _; l .. 

,.!- I i 2nd PILOT_]~J!~..P~t~l~-·~=~1~----· TIME! A; START: aROUND _j__L_ n.rl~si:..: ... J :· · .. , I ,. I ... ,. 

!~t t.· j ENG.:.:: !-~:~~~!~~C.~!Q -~;.,-;~;j----.- GTIROMEUtNTO ENTI. MOlE:.·· Q~UHO..-lFU-:--TI:-M-E:n.::.~~ :-.i .. ' .: 
· .. ··:1. l" .. ' --.J.~.:________ .. -:Jl!---------- ------- . ·-,~""~----& .. . ... . .. I .,. . -. , . i . 
': · . . · · · Pt.AC•· B oel ;.. 1Ple, 4 I · · · '-1' .~ 
~: . I . ---------:&"':D~. ~------------~ . f • I · · {i.. ·---;;;;;;-;;;;-~·;;;;, '! -, !. I . ·--- _; ·>·· 
?1 Station a j · Stat~ on a .• ~' 
··:::.... 2 F. Mohn ~Engineer ....! . f4._.:_'1J';-,;r.:ll'.;,;.t.lt.';.;:"'tl1bi.-:,----+--1F-~ :~~/' 
~~ 3 H. Ralston - Radio Operator · l4 . 
·"~ . .. . R, lf, !lutiold • Potenthmeter Op,. ·--- ! ~-=--··-:-, 

. .. 
·',¥_+ .·pi··. ; .. 2· c. E. Blain., - .Aas•t Flt. Tnt· Eng.; .. ~4 •. 

"''<! B. J. Henshaw - Obse"~r , · -:1 . . ; -+--=::..::.:..;::.:::::::::.::..;;...:;:.:;:.:..:..:.:..---..l..-...;..:~---~_.:..;...__: ___ ...;..::..,;_.; .. -:K'· 
... ]·~ . . i . • .. .. -----. l- .. ~ 

-/1 I ' ·. · · 

;,; · Pawerplant - Wri~t R•3350-13' · •·• 
1 ! -{· .f_·_~ 

' ' 

:;~U · : a. _Item:.· - No. i! !fa. 4 . · 't' ,. . . t' !.:&=---- ' . I . • .•. · 
:\.... Engine-Serial' No. __ , __ -56721;- . .....,.. 56700 56'"'722>">----·--567 oS . , . 

- ·.· 
No. 2 No. ~ 

"' ' · Carburetor Serial No. . 1231i 1237 1369 · ~ 1374 ·· · · f ~ -L
6 

Internal Torque Chamber Yea t Yu; : Ro •. · ··. · 1 lfC! . · ~ 
~(f ~!:~ Nose Section 0~1. Yea ~· Y~s, . . Yj• · : Yea 1 : 
--.---- . Revised ExhaUit val VII Guides Yea Yea; . Yu Yea i; 

Z:{: and Uaal\ina Valve Seats · . ; l ... · 1, · ·l"·.·_i;.··. 
·'(•· Floating Pinion Buehin£1 Yea : ·• Yea, Yea · Yu . 'Yf New Type Piston Rin£1 · . Yea ' No No Yea . 
•.: . Kuter Rod Indexin,.; · 1 & 4 · 1 a. 2 . · · 1 & 2 l & 2 . ~ ..... : 
~~l b. Carburetor•.- Ceoo 56 CPB-2, throttle stope 66• I 

a, Flue suppression hooda - Outboud 15-10841, inbaud - »wz, No. 15-10842 .... 
~-.;.;-----;_--,+----'"""x"'cept !nbc~ wbicb hu hood !)wr, No. 14-3m. t 

. ' . .. 
. ' 

d. ]\lose pressure line frO!II the fittin£ behind dlltributar. nose prenure 
adjusted to approxillllltely 70 paunh. · ; · f 

e, 
~ f. 

!':• 

:tear breathers installed on all enginn;,- .. 
1-1/4" external supply line to rrent.pumpa. 
~xhaust stack tunnel shroud• r~OTe4 on ensine.loa. 2, 3. and 41 ahrouda 
installed on No, 1, - Bypua cool~ tubo inatalled On No. 1 exhauat . . . . l . 

1U1d on ddd at • sll •• 
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!or1u~oter linea aerTlae~ With water•glycol.aolutiona, 1. 
jo 
lc, 

R"ar oil J:rcuure adjuated t? 75 pila, · 
Ch:"clc nb .. ·ift-oll-11not-h'OIIIT.I trant-plllllp-t&-proreller'·•hatt-chanMl--:-=--
reo"'c""~d all engines. ! .. 

iJ 
il 

Prcpoll'lrs • 
a, 16,5'blades t:o, "497A·6 hydr~~t~.tlo tull teatheri~ (Ht.'B No, 23F6o)• 
b, r.ev~rr.or Medel }G6-Al5Do ll 
c. £1ectrlc head - HoSo type 493, Yodel 5, Style B, 
d. Low pltch aettlng 20•o il · 
eo Poaltiv~ hlgh angle ~top atttull feather on all propeller• • e4•, 
to Ext..,rr.al r;overnor supply Uilts not; installed, . . ,0 
ho 
1. 
jo 

Two plftton bleed holes ln ali propellers. 
Fea;hPrlr.g cutorr awl tchee ~fllm~ed ·~3~• wl th OlB" ahlmao 
3/~ . shbu ir.,dlstrlbutor. vilve,. ---- .- . .. 
Pre~ellcr gevernor outott vi ve,'teatherl~ pump·roliet valve'f6B 

.. 

·. 

blc'!do r • I ... ___ · .. -------· _..:_ __ ,i_ _ _ .. _. ~----::..:::.· , ...... 1" ..... ,~··r "-~ .~ ....... ,.,. .. 
1 
•• ttl.. . . 

ao :lp~rk plu~a - :LS!I7R1 o~lne 1 ~o,Ju. C3~S, englz:e N.c. 1, r 2 and-;. , 
b. lti:'nf'll :Fr,.nUJ'hed en englnu-1, 2, and ·3-,-- ·-..:;.= "i · .. · - ... --~ 

~ " . . H • . -""-( . . . 
ll • . ~bcellane?as.. .!..- 11 · · ·, ____ _ 

~---1 I ? } 

a, · !!t'Vlal.'i ht'& tlng system, · -...__- _.;: , 
bo No t'Jrr .. t-dOI!It'lo-· · . ·_::...----· : 
Co Alrr:l~" in atrlp~d condition ptor D-3547o -- .. ·· ·' 
do Ne c~outlage, · 
Po No deleor beotao 

'!''"STa 

. 1. '!'ak .. cff 
.a~eol I -ms zr.ade "1th th~· toll~wing =or.dhlons ~orev11ll1ngr 

Rru - Z'6oo - lUxture - .AR: 

• 
IUJ'.- 47·5"Hgo .. 

2. Fire ln No. l Nacell" 

'1lng Flap a • 25 ° 
i 

.... ' ' . ., 
' . 
I 

., 
At ~r. altitude or 51 0C'O feet durir.c a ra~ted pcnnor ollr.~b, fire 

was ··~~~+.ed ln No. 1 nacelle. Th" fire bollovod iomporar11y put. 
out, c.nd • return to tho tlold eC~~Cenoed, ·!. · i · .' . 

' 

~ : .... 
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3· 3rread of Fire ar.d Craah 

' On the approach to ~e field; tire waa reported in one ot the 
wi&gs. Shortly thereafter tfie airplane crashed • 

. ' . , . •. 
·/_3,. ,r ··I •... 

-Checked.u~gs;.;;a-.;;;~- . .Appro'l'ed ( .. / 1 r < .. · 
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!:uT"..ary Rl!~ort. 
:."aroh 1 "• lS4S 
T""!. .. ~. !'Ito 

.. . :. 

1 ..... 

11. 

·-
. -~.· -. 

4t 11'o25 p .... the oli"J•hn• report"-! to ~o•trr Cp .. ~a~cr,:-"l'n~ · ftr.O. : 
•·;llifMnt rnlly aa a-. C'l,.1r.; in w!"o • • .·•·· on fire," ~~~ ;.osition 
rerort~~td. *'!o.tr_,. Cp~r .. tor JtAte~. "'ftloj~:: radio 'o~t•nter asted tor 
rt~ equ1~nt, hi1 vo1oe •~un~e~ 1\ratrad and rwth~r hoar•e, -~t 
p•r~eotly cohecent.• · ' 

;; ~ 

llltl l.t !i•£rOXl.Mtely 12t2!, J.o•"Cle thfo Se"t4}e lOwer ?Yf'r-ht~~.-rd .:n ~ 
io:tPr-J.ho:oe oorrnrut1on ao~r"!l"d tc; All••· t·y 01.• .,r the alrtl•'le 
... r .. • r-:~btrl AI foll'"'' •Allen. bett•·r ;::11; th1a ~~,lJ ~- ctown !r:" 
hllrry, the winr 11-er h ~Urll'" 14d}y, 0 i~rr'e .... M rurtlwr ·.rodio 
O?n•ar.t "lth elthftr the ;1•·e!n, •;J.•rator or tt-:e SMttl• to.-•r. 

.lt 121 ~d l'•'"• 
th~:, ,.! 'e ... @t1 ..... 

the llo:hto at u .. <>oeln~ radl'l rool'l nto'<or•-! on.4 .. -

.• .-· ... - . 

At ~p;.>ro;l.,.t.ely 1~12~ ;:••• t.l:• ra-!lo 111 tr" JeotUe .Urn.ya Contr:o.l' 
i..JW•r went orr the •tr , ...... to ;w'llfer tallu~. 

. . 
1. It.-h hl1•••• t.l•t tt~ ~1 no aa rtrot f'O!porte-1 or1..:inated' b t" 

ll&oe!t• ~0 "the rear of \h• eru:tn• •"" ro,...rt'1 or t.he rl....-.11. 
Thia h t>el\OOTed prob•H• olr.~e the uoe o!' ~n• Co2 bo~tle apper­
entl:' !"•t the fin •Uidor control. T'llh h wtootanthted l:y_th4 · 
radio rornrto, 'lr, blolno'a lo!', ... d by report• rror. oburrere 
or ~~e !nt~rcepter =o~r..,, wh\oh oheoc wlth the ,...,lo report• 
•• to tt.e •n1 ,..ttln.,, r~, the o.td .. no• ayal\atol• lt lo not 
POaliltle tn deter:alne • "'• es, .. • ~·u•• or tn .. tlrat nported: tl re. 

Z, Tt lo t>.Unod thato 

l a) The n&eel ~ • fire lfr,.• · tl) ttr wt:-.t ! •"'·11nc edr;e rrtor to 
tlw ortlv,..hhtr.;; ot t•.o •. ...,ol\oo flro an-I without the 
l~~tate ~nowle~c• o~ tt• or~ ... b•r•t or---

, .. T""···l.,at!\n·: 11.1 nre- 1Crtlt.ed lr:!t>Jt"r.de:'ltl~, or t"'e M.rat. 
rt!oC~rte~ rlr•. :~ ~l'tf't't110• e'" "'•aol!•.ft Or "'&IC}tr., ~1J:!MS an1 
~--•ted nao•ll• •• ~n 1n the r•a:" J-'0~ lc.r-- n~ ~ttt~•r tt·~ l:l­
t.o•rd er .-,u-:hoa:-· .. ,,•llf'le 

It !I ~llrnd that in •U.her oore, H.o l••~ln.· "dee nre booz.an 
wltll the t,n\Uoll or roaol111o am/or .;uoHne f\L,.oo, It h 
r~o~~lo ~hoot the tooolbo ..... IUFplll~ to \be llll.4tn, ltd,. 'lr! 
ourrlow of fl-o fuel t&ftlc filler a .. kl (throu".h.Ymt holeo) ani 
ouboe~uo11t l••<ac• orou~d th• flllor toYer Fl•too •nd their 
r .. u .. 111~· 1r.t·· • h• l••dln• ·~·· aA4 a,....u'!l4 the '"notlon or th~ 
fl11er ""'••t dratr. ar.d the l··••r lt•cstr.r et!.:,. aurt•••• 

~. ,.,. !'10r""Al ~r••ity rto• ot any o•erno• i;•1ol1re, an~ t!'.e fl"'" :t!" 
'~"\r ••ntllattn~ e\r ·~ tiW leiL~!!':.·~ ..,..,,,. \11")•11'! t,.,th ~e Sl" en 1r.t;:-"r-1 
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:. ·!'•11~- r•rort:,· teau:rn,., "p!' ... i't 

·· o:· ..• -- • .- ~t .f.a~ta ·-~~ch-:~~ell -:·r_Torii. 
•· : qf lh• n.rf. 1Mrf'ale4 · · 

· · · ·.__ 1!-i>rt.ly · "rter the u.,-<'u.nw 
·:. .- "'-""' •un:8.~ fro"' ft' .,ortt; cf'lurse 

. '~. . · ·aer\,usn~~t'R o~ t.te _t'lr~ ~~~:: . 
'· .·.• ~r~~at.l~ +.>"t e\ :>-t.h -~1-.:e tl':•'· .· 

. . ' 

·; 

• • 0 - .. -

,.,~ ,.., ru1!l:t :f!tl!;h to tl':e 
_l'h\o l.;er:•se 1'1-·.l~••no~t,.: 
'o! ...... eo ·t,.4d"..n-; .. -i,e, ~ 1'•11\u;.•; 
11-:n1t1on 'or :mr,neiiun , .. rt,._ln· 
OXv""-'.11n~1 1n'tl;P l•011!>' by',· . 
tc 't.,;. · h"o.~ 11!' tt.e ·rlr"• . The -.,,~~nonv 
eho 't>ooe!I-!Mruat'4 b\' en ·teore•u•tcl .. ·_l!U 
h'ft'! flll•r n•olri'en4 ~roha durhu:· tti.i-tui"Q 

. •••t. With the •·•rt •ln.• ,.,;..,;; ·:- · _.,. ,,.,_._-,.;: 
• • ~. • • .. • .. ~ l • 

" . . . . . ~\.:.. ~· 
ti •. n.e hoea ~h;,p• • .. ,~ the lr.temal part;,<"~!'·· A •• -..-.... -.au••··':·;-~-~~~~~;;-:;~t7~~~;:~ 

wer• fn·J~1 ·~toflr 17th 1\ftd Jetfer•on. ~~~dtaftte· •t:a~J.•u e 
M~ he~~ 1of.• t.o tl•• 1 .. 11,, e4:;e_ at thtlt -.the ·to,·'••erii>l.ti 
p•rt•.tc tall .ole•r flf ~.:e- ~1rplar.e. · · .~- ·_,.:-.-·.·. ·;:. 

• 

~lt~ .. ~ 1nt~ni~-t·tr~-hurr.t~~:::~!:~~~~~~~:t~~f!~~~~~~~~~~~~t a-war~ 'lf. t.~C'- !.~rlouau~•" or ••. ., eltt.\t.1on.-·thi-et-:ln:i 
raoe~ tt.r 1-llo~• ll i :., •t' e::~rt to r•~eh tlui fld~,;.rl· .· 
!!'lcr ... ttle 1:. l11t~~'r·1i•~ •1 .t~• l'lr,.. o:- rl•C~n.; "

0 
structtn:al. raH•up,..,-

. ~·t't:r or "''"if'!tt rel\..~t ... .,,.-: e•u•e- lo~a·or Oor.trOl: OYer tha.~CltYJ c;.:· 
(~)to> l'lll1a•"l" altl~udto .... : aNI.'>-'on'~'>• "lrrleneL.:(!)·.To •t'a';i',w1th~ 
t~~ urf·la;,., at: .. -.ptlr.· tr. ·.a~e a eru• londl"~ :_til. a:U~:htly~)l\habi 
t!1•~rte~ ·,..f t,...e ~!ty. ... ·~- · -~- · '}-!:~ ... ·· 

•. . :' ..:.::. ... 
It. 1' 01•1\•·:•d ·-~"~ •r. ••lr,. •t.te~oo:attY• .. Ill .,h~••r·,bMau~fi 
tt!lrt f•l• ••'\• •.•.~ , ... ,.. ~lty r4t •"::f'l f'irto t..Juld pr~i~o1t-};]j:r-.C<!hii;-""c:--;_;.:...;::::.::~ 
t-,-- t.,,.. : ~. ~ tt.r,,·_ t;.,·,!: r•-:·•~rt>t! • :ra~· 1•~o11n..~ ·lr. _!I':•_ t~ear~at·.· · ..... 
OJ.f'•. art-' -:: ' lanr.~,. ....... tote V'l'!e ;..efc...r~ co-~ilete- tas~·ar·:: -:" .. :-:- :·_. · 

-aor.trol. .UthOJt:h u. 11 pultl• t'lat power ••••· bit an lhnber ·. ·---~-.-· 
':'Pv .. -u;lrw •• ••11 ., 'lu ... tor '•r<· otr-t:lne, -1\Je.t:,~ f'a!.lure .,r l'liet·._' ,, 
l,_nra o~ ".~_,r ~•u••'• 'l!'~ •ueh lfo.s1 o! ~.,..,.,..,r ,.,-,11'! r'equ1re an::. ·· .. ·. . , . . . - . . . . 
f'~ertH•l 1,.,~1~r. !J"'O., After 1~.-er~nr. ol' ·~-• land1~'_c;e•r.-.tM :. · ··,. 

• rat.. ~r -4UOf'nt ~·arl..,; 0.-he lett dr.'iate .,f f: l~ltt ...... l';r•eter. ~hul· , 
oo•·l·1 · ~ :.co .. ,.,un•.tt! fnr :at t~ .•. e.,.\stu:r {roaa ·,.e1,eht):_ .. b;. tt.la'..:lo.la .. _.'· 
1r ~~~er nr ~~~re~•• \~ !andln( ~~Rr ~r~G• ~-

•" 

~. ·:t 11 t•lh·.,··~ t.:.~~~•- tnl,,wtn.- ~l.• 1car..ie tn­
""d r.rior t~ ~hf' ~ ·~ t:>e u,r ... orroo ,....bu• left tl':e al'rrhr~; tte 
fire r-,·!n~ 1tr wa;_!-:» o ... ,. !"~r-,,.1 anspari:,.,.~·-· Th1a·~ult\ l••o·-·. 
ta'Cen · J·l•:• u & r'.&ul• .,~ ~rl"P.,~ • ~.r ... u•t, t.: t.heo ._.,..,e.tun t•~nre! ... 
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'.1, · I~ .li b~Un~d ·t~.it:'the' fr.tea~i 
lna'r~,.u·~ durint: the iai~:-ata 
r•fnent or •hl"~ oau·a .. l! lr'/ 
•lth tho buUdln~· r"t"-r tlw.ft' "t:.~t~~~ 
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o1/~h1 o?Jfto/'1.3 
to be delivered \\ithin 18 months of the contract date, the second 90 days later, and the third 90 days after 
that. 

The Consolidated XB-32 was assigned the designation ofl\fodel33 by the company. It was similar in 
o"\'I:T3lllayout to the min-finned D-24 Liberator, with a high-mounted D~is-type \\mg. min tails, and a 
min bOmb-bay covered over by a set of roll-up doors. It differed from the D-24 in ha'ing a larger \\mg. a 
cylindrical fuselage, and a rounded, D-29-type nose. However, the rounded nose was replaced by a more 
com'Ciltional stepped \\indshield before the first prototype flew. The engines were the same as those of the 
XD-29- four turbosupercharged Wright R-3350 Duplex Cyclone air-cooled radials. Like the Boeing 
D-29, the XB-32 had pressurized crew compartments and remotely-controlled turrets. However, the 
turrets on the XB-32 were retractable. 

The B-32 mocl.:ups were built in late December of 1940. They were modified to inco!p<Jrate changes 
suggested by a Wright Field report on \\ind tunnel testing of a 1/35th scale wooden model. The Te"\ised 
mod.:ups were reinspected and finally approved on January 6, 1941. Thirteen smice test YD-32s were 
ordered in June of 1941. These would be developed in parallel to the construction of the three XD-32s. 

The first XB-32 (41-141) was rolled out at San Diego on September 1, 1942, nearly si"< months behind 
schedule. At this stage in the war, the D-32 was still an important part in the USAAFs war planning. The 
August 1941 plan was based on precision bombing of German industrial targets \\ith 98 groups of 
bombers, 48 of them equipped \\ith B-29s and B-32s. The USAAF was already unhappy about the delays 
in both the D-29 and D-32 programs, and since the D-32 had actually been the first to be completed, the 
Army wanted flight tests to begin at once. Because of problems with the pressurization system and the gun 
turrets, these items had been left off the first XD-32 so that it could beiin flight testing right away. 

The first XB-32 took off on its maiden flight on September 7, 1942 from San Diego's Lindbergh Field, 
\\ith test pilots Russell Rodgers and Richard 1\fc:Makin at the controls. Problems \\ith one of the rudder 
trim tab actuating rods forced an emergency landing at nearby NAS North Island after only 20 minutes in 
the air. 

The XB-32 had R-3350-13 engines inboard, and R-3350-21 engines outboard, all of which drove 
three-bladed Hamilton Standard Hydromatic propellers. The XB-32 was later fitted with four 0.50-inch 
machine guns in each of its top and lower turrets, plus a pair of 0.50-inch machine guns and one 20-mm 
cannon mounted in the rear of each outboard engine nacelle firing rearward and controlled by aiming 
stations in the fuselage and tail. In addition, two fi:o:ed 0.50-inch guns were carried in the \\ing leading 
edges, outboard of the propellers. 

Development problems continued, and in February 1943 the YD-32 contract was cancelled. However, a 
month later a contract for three hundred D-32s was placed, although some USAAF officers were in favor 
of cancelling the D-32 program outright since the B-29 program was now proceeding forward rapidly. 
The D·32s were to built at the Fort Worth Consolidated plant, although the prototypes had been built at 
San Diego. The popular name Terminator was assigned. On May 10, 1943, XD-32 41-141 crashed just 
after takeoff because of a flap malfunction, injuring si"< crewman and killing Consolidated test pilot 
Richard McMakin. This was a major setback for the D-32 program, since some ,;tat test records had been 
destroyed in the crash, which meant that SC"\'eral tests had to be repeated. 

The second XD-32 (41·142) flew for the fiTS! time on July 2, 1943. The second XB-32 sported the same 
type of min fm and rudder assembly but \\ith modified rudder tabs. It was also pressurized and had 
remotely-controlled retractable gun turrets in the dorsal and "\'Ciltral positions, \\ith a manned tail "stinger". 

0&'0612000 12:30 PM 
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The Model 33 was the Con5olidated submission for the'·· 
US Army's Very Long Range bomber competition. A 
Request for Data was issued in January 1940 to all the 
m~inr aircraft manufacturers. In April. four preliminary 
design studies were received from ,Bating, Lockheed, • 

! Dougl:as and Consolidated. InJun~; !lie AnDy raDked the 
: d~!igiiS and assigned bomber designations in order of · • 
'prc:ference. The Consolidated design was ranked last · 1-'' 

. assigned XB-32. Both Lockheed and Douglas; · · · : _ . 
withdrew from the competition later in the summer and the fmal Consolidated design was ': 
approved in September. A contract for two prototypes was issued and amended in • . . ! ' i 

Novembertoincludeathirdaircraft.._,· .. ·.:•;··- .. -:···:. • .. t:••· · :-!c·: .. ,._.,. ·· ;=~·-• 

.·t~:~··; __ .. _ ·<-:. ; •.. _,·4·•.- .. ! 1 
.; ••• :.L·~~---·-:~··:~·:.~- .. ~ . . .. - ~ ....... ., ' : . ·. ' '• 

The XB-32 was based on an enlarged B-24 but was essentially an entirely new design. -The " . 
initial prototype (SIN 41-141) was completed in September 1942 and frrst flew on the 7th; 
however; after 30 test flights the plane was destroyed in a crash on: 10 May 1943; The . . ··•' ' 
second prototype first flew in July 1943 followed by. the third's frrstflight in November: ·: •.·•:. 

•• '• •• '. ~~- ~ .... _: ·, ·: -~,; #• i : .j .. _ .. ·:. .. , .. !· . •".:\ '. ·.;· . . -.-:l. j· ,. '; ·: ._ ... i: 

The third prototype (SIN 41-13886) was completed with same double tail as the first two .. . 
prototypes, but early in the flight test program was retrofitted with a single tail taken from a·. · 
B-29 .. The single tail was an attempt to solve directional stability problems but it wasn't:: · . -. 
large enough and the aircraft was fitted with an even larger vertical stabilizer. This tail' . 
assembly, designed by Consolidated engineers, would be used on all production B-32s 
(retrofitted to the first B-32 SIN 42-108471). 

'il'•' '' 1 :.-.' ,.J.l 1 •~i.•'!•·.,!· :1l. ~::,r: 
The XB-32 program (like the XS:.29 program) was plagued by continual problems and . . _. 
delays. 'Although the XB-32 started out as insurance against failure of the B-29 and actually 
flew frrst, the delays caused the program to lag significantly behind B-29 development-The 
pending cancellation of the entire program was avoided after a number of recommended , 
changes were incorporated into the _B-32 production version. The single tail of the third' • 
prototype was retained illong 'with many performance enhancemenis and changes to make 
maint~7~easier. :-:; _. ~ ·_ .'-~.-. · ·: -."<~·; ~_.··-.·~ · , :··:~ : __ ·. < ;:: ; ... · .. 
TYPE.''/·;_ 
XB-32 

Number Built/Converted · 
3 

Remark!: · · :- · ' ' 
B-29 competitor 

. . . \ . . ' . ~ 

'-_- I ' • ' ' l. ' I ; . • • 

Notes: · ,~ : -t··· . ~l ... r. ·· -~-, .._ 1 • ·--~:~c.·:,-' 

• Serial numbers: 41-141,41-142,41-18336 · ' ~. . : ·· · , 
• The XB-32 was initially known as "Terminator" while the B-32 was the "DOminator" . '.' 
• 41-14lftrstflewon7Septemberl942andcrashedon10May1943 ·· · · :!; · :· 

• 41-142firstflewon2'July1943' -'-·' ·--- ·· =-' ·- · :.: ·1
' ·'''' 

• 41-18336 first flew on 9 November 1943 and Wa5 later retrofitted with a single tail · 
; ~' ··- :! . '.' ' . -' ; ' . ; ' : .• . . • .. _. . .... '. 
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covering was of wood and metal panels, with the outer wing panels being of wood with 
metal wing slots and wing tips. The four N9Ms were later called N9M-1, N9M-2, 
N9M-A. and N9M-B respectively. They were initially powered by a pair of290 hp 
Menasco C65-4 six-cylinder air-cooled engines each dri\ing a pusher two-bladed 
propeller by means of an extension shaft \ia a fluid-drive coupler. The engines were 
cooled by air admitted by large under-\\ing scoops. The N9M-B was later fitted \\ith two · 
air-cooled 400 hp Franklin engines. Pro\isions were made for a pilot and one passenger, 
both housed underneath a single transparent bubble canopy. It was prmided ,,;th a 
retractable tricycle landing gear, and a rear outrigger tail wheel was fitted. These 4 
aircraft flew with neither civil registrations nor military serials. The design details worked 
out in the N9M were incorporated into the design of the XB-35. 

The first N-9M flew for the first time on December 27, 1942. It crashed on May 19, 
1943, killing its pilot. On the maiden flight of the second model on June 24, 1943, the 
cockpit canopy of the aircraft flew off while in flight, but the pilot was able to land 
successfully. Nearly all the flight tests of the N-9M were shortened by mechanical failures 
of one kind or another, particular \\ith failures in the Menasco engines. The fourth and 
last N9M (the N9M-B) flew for the first time on September 21, 1943. 

The N9M-B (the last of the four) managed to sunive all these years, and was restored to 
fl}'ing condition over a period of 12 years by volunteers at the Chino 'Planes of Fame 
Museum' and flew again, for the first time after about 45 years, on November 11, 1994. 
The new civil registration of the N9M-B is 'N9MB'. 

The wingspan of the B-35 was 172 feet, and the leading edges were swept back at an 
angle of27 degrees. The \\ing of the B-35 was 37 112 feet wide at the center, tapering to 
9 feet \\ide at the tips. Because of the \\ing sweep, the overall length ofthe aircraft was 
slightly over 53 feet. 

The lateral control that was normally pro\ided by conventional rudders was pro\ided on 
the B-35 by a set of double split flaps located on the trailing edges of the wingtips. These 
operated by having the split flaps open up in butterfly fashion to pro\ide a braking effect 
When the left rudder pedal was depressed, the left flaps would open up, forcing a turn to 
the left. If both pedals were depressed, both split flaps would open up to increase the 
gliding angle or reduce the air speed. These double split flaps could also act as trim flaps, 
and could be adjusted as a unit either up or do\\n to trim the airplane longitudinally. 

Elevons were located along the trailing edge of each \\ing inboard of the trim flaps. When 
deflected together in the same direction (by the pilot mming the control column fore or 
aft), they could cause the airplane to descend or climb. When operated differentially (by 
ha,ing the pilot move the control wheel left or right), they caused tl1e airplane to bank left 
or right in a fashion similar to the function of conventional ailerons. For landings and 
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results with the N-9M aircraft had indicated that the range of the XB-35 would most 
likely be 1600 miles shorter than anticipated. In addition, the maximum speed was 
estimated to be 24 mph slower than anticipated. Consequently, General Arnold began to 
question the wisdom of any extensive B-35 production program. In the meantime, the 
Martin company was experiencing severe shortages of trained engineers (many had been 
drafted) who could work on the B-35 project and had encountered delays in setting up 
the necessary tooling. These problems had forced Martin to push back the delivery date 
of the first B-35 to 1947. As a result, tl1e USAAF concluded that it was unlikely that the 
B-35 would be ready in time to contribute to the war effort, and cancelled the Martin 
B-35 production contract on May 24, 1944. 

However, this did not spell the death of the B-35 project, since the Air Technical Service 
Command felt that the XB-35 flying wing project was worthwhile for test purposes even 
if it never achieved operational status. In December of 1944, the USAAF decided that 
Northrop should go ahead and build the XB-35 and YB-35 aircraft as test vehicles. The 
first six of the YB-35s would be built on the XB-35 pattern, but with certain individual 
differences. On June 1, 1945, orders were issued to have two of the YB-35 airframes 
fitted ''lith Allison 135-A-5 jet engines. The jet-powered flying wing \vas initially assigned 
the designation YB-35B, but this was later changed to YB-49. In 1945, after two more 
YB-35s had been added to the first YB-351ot to replace the two that were earmarked for 
jet conversion, the USAAF told Nortlrrop to manufacture the remaining 5 airplanes on the 
YB-35 contract to more advanced specifications, which resulted a redesignation to. 
YB-35A. 

The first XB-35 (serial number 42-13603) took off on its maiden flight on June 25, 1946, 
with Ma..x Stanley as pilot and Dale Schroeder as flight engineer. On this first flight, the 
aircraft was flown from Ha\\1home to Muroc Dry Lake, a flight lasting 45 minutes. 
Almost immediately, the flight test program ran into difficulties. Gear box malfunctions 
and propeller control difficulties caused the XB-35 to be grounded on September 11 after 
only 19 flights. 

The second XB-35 (serial number42-38323) took to the air for the first time on June 26, 
1947. Only eight flights took place before Northrop was forced to ground this plane too. 

The dual counter-rotating propellers and their gearboxes proved to be totally 
unsatisfactory, and both XB-35s had to be grounded in September of 1947 so that tl1eir 
dual-rotating propellers could be replaced by single-rotation propellers. Following the 
fitting of the new single-rotation propellers and the mounting of simpler gearboxes, flight 
testing of the first XB-35 was resumed in February of 1948. Seven more flights were 
made by tl1e first XB-35 from February 12 to April1, 1948. The new propeller 
installations operated without any particular mechanical difficulties, but there was 
considerable vibration and the perfom1ance of the aircraft was reduced. 
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VegaXB-38 

Vega XB-38 
·· ·Last re,ised July 16, 1999 

' As part of its participation in the Boeing-Vega-Douglas manufacturing pool for the Fortres.<;, the Vega 
dhision ofLociJteed had been requested by the USAAF to explore the feasibility of adapting the basic 
D-17E aiifr.nne to the 142S hp Allison V-1710-89liquid-cooled V-12 engine. 

Negotiations for development of the new design, kno"n as Vega Model V -134'-1, began in 1\.Jarch of 
1942 and a contract was signed on July 10. The project was considered sufficiently different from the 
stock D-17E that a new series number was assigned-XB-38. The ninth production D-17E (serial number 
41-2401) had been turned over to Vega for study during the initial formation of the D.V.D. manufacturing 
pool, and this plane was selected for the first XB-38 conversion. 

The basic airframe of the XD-38 was essentially that of the D-17E, "ith a few re\isions necessitated by 
the installation of the new powerplants. For example, the oil coolers of the D-17E were mounted in the 
leading edges ·of the wings, but they were moved to positions underneath the propellers in the XB-38. 
Also, the coolant radiators for the Allisons were mounted in the "ing leading edges between each pair of 
engine nacelles. 

The XB-38 made its first flight on May 19, 1943. As a result of the increased power of the Allison 
engines, the XD-3 8 was slightly faster than its radial-powered D-17E counterpart. However, the XB-3 8 
prototype was destroyed on June 16, 1943 as a result of an engine fire which could not be extinguished, 

· and a full comparison "ith the Wright-powered D-17E could never be made. In any case, the performance 
improvement offered by the XB-38 was only marginal, and since the liquid-cooled Allisons were in great 
demand for the P-38 Ughtning and P-40 W arhawk fightm, the USAAF decided to abandon fun her work 
on the XB-38, and plans for two additional XB-38 conversions were cancelled. 

Specification of Boeing XD-38: 

Four Allison V-1710-89liquid-cooled V-12 engines, rated at 1425 hp at 25,000 feel Performance: 
Ma-cimum speed 327 mph at 25,000 feet. Cruising speed 226 mph. Seniee ceiling 29,700 feel Range 
2400 miles with 3000 pounds of bombs, 1900 miles "ith 6000 pounds of bombs. Ma-cimum range 3600 
miles. Dimensions: W'mgspan 103 feet 9 3/8 inches, length 7 4 feet 0 inches, height 19 feet 2 inches, wing 
area 1420 squ:tre feet. Weights: 34,748 pounds empty, 56,00 pound• gross, 64,000 pounds ma'\imum. 
Armament: Armament was the same as that of the standard D-17E, namely one 0.30-inch machine gun 
which could be mounted on any one of six ball-and-socket mounts in the extreme nose, one Speny No. 
64S473E power turret in the dorsal position "ith two 0.50 Browning M2 machine guns \\ith 500 rounds 
per gun, a remotely-controlled power turret in ventral position with two O.SO-inch Dro\\ning machine guns 
"ith 500 rounds per gun, one 0.50-inch Dro"ning M2 machine gun is each of the two waist \\indows, 
400 rounds per gun, and two 0.50-inch M2 Drowning machine guns in the tail position, "ith 500 rounds 
per gun. 
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Garber facility in Suitland, Maryland. I saw it there in November of 1992. It seems to be 
in pretty good shape. 

On June 22, 1940, Northrop Aircraft, Inc. received a contract for preliminary engineering 
data and a powered wind tunnel model. The designation P-56 was reserved for the 
project On September 26th, 1940, a single prototype was ordered as the XP-56. The 
serial number was 41-786. 

However, shortly after development of the XP-56 began, Pratt & Whitney abandoned all 
work on its X-1800 liquid-cooled engine. This left the XP-56 (and the competing XP-54 
and XP-55 along with it) out on a limb, without an engine. Northrop's design team 
reluctantly decided to S\\itch to the less-suitable Pratt & Whitney R-2800 air-cooled 
radial engine. Although the R-2800 engine was more powerful (2000 hp as opposed to 
1800 hp ), it was also \\ider. The larger diameter of the radial engine required in tum that 
the fuselage be \\idened in order to accommodate it These changes resulted in an 
increase in the weight 

The fuselage was stubby and rounded, \\ith an unpressurized cockpit situated well 
forward. The plane had a short and stubby dorsal fin and a very large ventral fin, so 
large, in fact, that it very nearly scraped on the ground when the aircraft stood on its 
landing gear. The cantilever mid-mounted \\ing had elevons which functioned both as 
ailerons and ,,;ngflaps mounted on the trailing edge of the drooping \\ing tip. Air ducts 
for cooling of the radial engine were located on the \\ing leading edge. The mainwheels 
retracted into the wing, and the nosewheel retracted into the fuselage. Proposed 
armament was to be two 20-mm cannon and four 0.50-inch machine guns, all mounted in 
the nose. 

On February 13, 1942, a USAAF contract was issued for a second XP-56 prototype. The 
serial number was 42-38353. The name *Black Bullet* has been attached to the project, 
but I don't know if this name was official. 

The first XP-56 (41-786) was ready in April ofl943.1t was shipped out to Muroc Dry 
Lake (later Edwards AFB) for tests. During initial ground handling trials, it was found 
that the aircraft tended to yaw sharply and dangerously while taxiing at high speeds. It 
was thought that this problem was caused by faulty wheel brakes, and trials were halted . 
until the aircraft was re-equipped \\ith manual hydraulic brakes. This delayed the first 
flight until September 30, 1943, when test pilot John Myers took the XP-56 into the air 
for the first time. An altitude of five feet was maintained, and the XP-56 appeared to fly 
normally. Several additional flights were undertaken, during which somewhat greater 
altitudes were attained. Titese test flights were not particularly encouraging. 
Nose-hea\iness was a persistent problem, and lateral control was difficult to maintain in 
all flight regimes. However, before any of these aerodynamic problems could be 
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addressed, the port mainwheel tire blew out during a high-speed taxiing run and the 
aircraft somersaulted over onto its back. It was totally \\Tecked. 

In an attempt to correct the deficiencies encountered with the first XP-56, the second 
XP-56 ( 42-38353) underwent some major changes. The center of gravity was moved 
further forward. There was a major increase in the size of the upper vertical surface-it 
was enlarged from a mere stub into a surface larger in area than the ventral fin. A new 
form of rudder control was fitted which made use of air bellows at the wing tips which 
operated a set of split flaps for directional control. The control of the bellows was 
achieved by valving air to or from the bellows by means of wingtip venturis. 

On March 23, ·1944, test pilot Harry Crosby took the second XP-56 up for the first time. 
However, Crosby found it impossible to lift the nosewheel off the ground at speeds below 
160 mph, and the test flight lasted only a few minutes. The second flight went better, and 
it was found that the nose heaviness went away after the landing gear was retracted. 
However, the aircraft was severely underpowered for its weight, and only relatively low 
speeds could be attained, much less than the projected maximum speed of 465 mph at 
25,000 feet. 

On May 39, 1944, it was decided that NACA would use their wind tunnel at Moffett 
Field, California to look into the causes of the XP-56s low performance. However, the 
higher priority of other projects led to postponement of the XP-56 wind tunnel tests until 
late October of 1944. 

While awaiting the beginning of the wind tunnel testing, further flight test trials were 
undertaken with the XP-56. On the tenth test flight, the pilot complained of extreme tail 
hea\iness on the ground, low power, and excessive fuel consumption. After consultations, 
it was concluded that the XP-56 was basically not airworthy, and that it was just too 
dangerous to continue flight tests \\ith it. Shortly thereafter, the whole project was 
abandoned. The further development of higher-performance piston-engined fighters was 
futile in any case, since the advent of jet propulsion would soon bring the era of 
propeller-driven fighters to a close. 

Although the XP-56 project was a failure, it was not a total loss for Northrop, since the 
company had learned a lot about flying wing designs. This data gained during the XP-56 
project was put to good use in later Northrop designs such as the XB-35 piston- engined 
bomber, the YB-49 jet-powered bomber, and the B-2 stealth bomber. 

Specs of the XP-56: 

One 2000 hp Pratt & Whitney R-2800-29 eighteen-cylinder air-cooled radial engine. 
Proposed armament was to be two 20-mm cannon and four 0.50-inch machine guns, all 
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was fixed. 

After completion, the CW-24B was shipped out to the Army flight test center at Muroc 
Dry Lake (later Edwards AFB) in California. It made its first flight there on December 2, 
1941. Although the maximum speed was only 180 mph because of the low engine power, 
the CW-24B proved out the basic feasibility of the concept However, early flights 
indicated that there was a certain amount of directional instability. The original auxiliary 
wingtip fins were increased in area and moved four feet farther outboard on the wings, 
which enhanced the directional stability. The \'<ingtips were made longer, and further 
improvements were obtained by adding vertical fins to both the top and the bottom of the 
engine cowling. l691lights with the CW-24B were made at Muroc between December 
1941 and May 1942. After that, the airplane (having been assigned the USAAC serial 
number 42-39347) was transferred to Langley Field, Virginia, for further testing by 
NACA. 

During the flight testing of the CW-24B, work on the CW-24 fighter project continued. 
On July I 0, 1942, a USAAF contract was issued for three prototypes under the 
designation XP-55. Serial numbers were 42-78845n8847. Since the Pratt & Whitney 
X-1800 engine was experiencing serious program delays (it eventually was cancelled 
outright before attaining production status) Curtiss decided to switch to the Allison 
V-1710 (Fl6) liquid-cooled inline engine for the sake of reliability and availability. 
Armament was to be two 20-mm cannon and two 0.50-inch machine guns. During the 
mocl:up phase, it was decided to switch to the 1275 hp Allison V-1710-95 engine, and 
the 20-mm cannon were replaced by 0.50-inch machine guns. 

The first XP-55 (42-78845) was completed on July 13, 1943. It had essentially the same 
aerodynamic configuration as did the final CW-24B.It made its first test flight on July 
19, 1943 from the Army's Scott Field near the Curtiss-Wright StLouis plant The pilot 
was J. Harvey Gray, Curtiss's test pilot Initial flight testing revealed that the takeoff run 
was excessively long. In order to solve this problem, the nose elevator was increased in 
area and the aileron up trim was interconnected with the flaps so that it operated when 
the flaps were lowered. 

On November 15, 1943, test pilot Harvey Gray was flying the first XP-55 through a 
series of stall tests when the aircraft suddenly flipped over on its back and fell into an 
uncontrolled, inverted descent Reco,·ery proved impossible, and the plane fell out of 
control for 16,000 feet before Gray was able to parachute to safety. The aircraft was 
destroyed in the ensuing crash. 

At the time of the crash, the second XP-55 (42-78846) was too far advanced in 
construction for its configuration to be conveniently modified to incorporate any changes 
resulting from an analysis of the cause of the loss. The second XP-55 was essentially 
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similar to the first one, apart from a slightly larger nose elevator, a modified elevator tab 
system, and a change from balance tabs to spring tabs on the ailerons. It flew for the first 
time on January 9, 1944, but all flight tests were restricted so that the stall zone was 
carefully avoided until the third XP-55 had been satisfactorily tested. 

The third XP-55 (42-78847) flew for the first time on April25, 1944.1t was fitted with 
the designed complement offour machine guns. It incorporated some of the ideas learned 
from the investigation into the cause of the loss of the first XP-55. It was found that stall 
characteristics could be improved by adding four-foot wingtip extensions of greater area 
and by increasing the limits of nose elevator travel. However, the first flight revealed that 
the increased elevator limits resulted in the pilot being able to hold such a high elevator 
angle during takeoff that the elevator could actually stall. After modifications, stall tests 
were performed satisfactorily, although the complete lack of any warning prior to the stall 
and the excessive loss of altitude necessary to return to level flight after the stall were 
undesirable characteristics. 

An artificial stall warning device was introduced to try and correct some of these 
problems, and between September 16 and October 2, 1944, the second XP-55 
(42-78846), which had been modified to the same standards as that of the third aircraft, 
underwent official USMF trials. The trials indicated that the XP-55 had satisfactory 
handling characteristics during level and climbing flight, but at low speeds :ind during 
landings there was a tendency on the part of the pilot to overcontrol on the elevators 
because of a lack of any useful "feel". Stall warning was still insufficient, and stall 
recovery still involved an excessive loss of altitude. Engine cooling was also a problem. 

The performance of the XP-55 was not very impressive and was in fact inferior to that of· 
the more conventional fighters already in service. In addition, by 1944, jet-powered 
fighter aircraft were clearly the wave of the future. Consequently, no production was 
undertaken, and further development was abandoned. 

The name *Ascender* had originated as a joke on the part of a Curtiss engineer. The 
name stuck, and eventually became official. 

One XP-55 survives today. Its fuselage is on display at the Paul Garber facility in 
Suitland, Maryland. Perhaps it \\ill someday be restored to better condition. I don't know 
its serial number. 

Specs of the XP-55: 

One 1275 hp Allison V-1710-95 (F23R) twelve-cylinder liquid-cooled Vee engine. Four 
0.50-inch Colt-Browning M2 machine guns \"ith 200 rpg. Maximum speed 390 mph at 
19,300 feet, 377.5 mph at 16,900 feet. Normal range was 635 miles at 296 mph. 

. . , 
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When war broke out in Europe in 1939, the Army Air Corps was substantially behind 
German and Great Britain in fighter aircraft development It began an informal competition : 
among aircraft designers and received a variety of fighter design proposals. Some never: . · . 
existed except on paper, but prototypes of other concepts were flight tested . , : . . 

•,. '·.·l .. ~;;.,l- --·/ .. ,';'-. ~ ·.··: ..... <d.o ...• - ··.····-·· 

Among the most unusual designs were those single seat pusher~type fighters. in which the , . 
propeller was mounted behind the pilot They appeared to offer better visibility, lower drag 
(air resistance), and the opportunity to c3riy moie guitS in the nose. Three such pusher 
designs actually were flight tested, the Vultee XP-54, Curtiss xP-55, and Northrop XP-56. 
None went into production, however. Performance geneially' \vas diSappOinting and due to 
the success of conventional fighters, the need for further testing of such unusual designs 
vanished 

r;:::=-'7::=:::-'-'..::...;;.=::...:....=~=-,.::::=;;:;j:~::XP-55 tested a "canard" feature in which 
tail assembly was eliminated and the 

1 ei(:vat.ors were mounted in the nose. The 

A handle in the cockpit allowed the pilot 
the propeller if bail out became l!~~~~~~;~i~i11il!~!~;~~tai~-l surfaces were placed on the wing 

in an emergency. Three XP-55s were 
built and the fust one made its initial flight on July 13, 1943. Performance was 
disappointing, stability problems persisted, and the program was canceled. 

Northrop XP-56 Black Bullet 
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The first XP-56 made its maiden flight on september 6,' 1943: It was destroyed later when a .. 
tire blew out· The seeond aircraft first flew on March 23; 1944, with a much larger dorsal .. 
vertical stabilizer to improve directional stability.:The design still needed improvement and .. 
the program was canceled. By then the Army Air Forces was looking toward the 
introduction of jet propelled fightm. ~ . :, · ·. ·;.:. · ' '. :- ,. r ... 
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z TEST 1>11.ors 

:teo~. During itS final check llights before being h:1nded onr t;:-­
lerican test ream, Grierson h:ld one close all when he encountered S: 
e aileron lluttcr during a high-speed dive. FortUnately, he Was able t 
d the plane safely, and eventually it was delivered to the Army J 
'CCll, Dcfo~e returning across the Atlontic, however, Grie~son was abl 
;ecure pumission for a Right in a new experimentnl jer, one that h: 
sequently characterized as "the mon delightful maclrinc 1 had 
vn": • the Lockheed XP-Bo. 

lo: SYLPH FROM THE "SKUNK WORKS' 

XP-8o grew out of an AAF search for a combat-worthy jet lighter 
of countering any aircraft the Axis might come up with. In mid­
they selected the Lockheed Aircraft Corporation to design the 

e, stipulating that the company use a British-designed De Havilland 
'ord H·rD turbojet of z,i6o pounds t1uust.. Lockheed entrusted the 
enge ro their clrief research engineer, Oarcncc Johnson, known 
l popularly liS "Kelly" Johnson. Kelly Jolmron had received ad­
ed d<greCJ in aeronautical engineering from the University of Mich­
be!oce joining Locldrced in '933• He bad tlown as a llight tc>t cngi­
with many of the prewar a\·iation greats, including famed aviuri% 
lia Eazbart, Wiley l'ost, and long-distance pioneer Sir Omlcs 
sford-Smith. Ahudy Johnson had an C!llviable reputation, first as re­
lt of the La~nnce Speny Award for 1917 for "lmportont im­
:ments of aerollllutical design of high speed commercal aim·aft," 
d while flight resting the original Lockheed Electra, :rnd secondly 
he design and development of the rwin-engiae and rwin-boolll 
heed P-38 Lightning. With chnracttristic energy, John50n as­
ed a desif,'ll team and set to work in mict secrecy-the origins of 
bccunc the legend•!)' "Skunk Works.." The development contnct 
1ted tl>ot LockhcL-d would deliver a prototype of the plane rtady f01 
testing in 18o d~ys. Working ten hours per day, six days per week. 
)n and his mull t~m completed the protorypc XP-So in only 143 

'yin Novcmb¢r 19+31 Lockheed trucked the first XP-8o to Muroc's 
ke for flight testing. Dubbed Lulu-B~IIe by Lockheed engine~ 
:.t XP·Bo was a trim, compoct airplane with a low wing ' 
tly faircd engine inW:c. for rhc ll-tD engine. By Janulll)' 19-141 
ru.ch-green plane w;rs ready for ffight. On the morning of Janou~ 
1o Lockheed president Robert Gross, Kelly Johnson, and a soW 
of Lockheed engincc.n gathued at the north end of Rogers Dry 

l 
pON'f[ERSl\.IEN OF FLIGHT 17) 

heavily dres.cd •g-•imt tltc biner win.Js tl>ot swept across the 
from the surrounding hills. During rhe night, ruins h:ld flooded 

lakcbed to a depth of several inches, but the winds had blown an­
section of the lake clear, and now, standing on the finn, hard clay 
lake, Kelly johnson nnd his design t= awaited the moment of 
Af,tcr a last-minute discussion, I.Pckbced's vetUan chief test pilot, 

-Burcham. a tC!Ilowned acrobatic pilot, climbed up into the XP-So, 
the bubble canopy, ran up the Halford engine, and took otT. Sud· 
the pilot canceled the flight, landed, and taxied back to the tense 

group. In the excitement of the moment, mechanics had failed to 
rea .Uery pin th:lt prevented the landing gear from being retracted 

18 J[fOUOd, and Durch:lm had been unable tu retract the geor after 

lfurrlcdly, rccb.niciJlns removed the offending pin, and Durchun t<ulcd 
another cry. The XP-8o lifted off smoothly, Milo Durcham held 

until it built up speed, and then he pulled back on the stick. Lu!u­
&hot ilryward and disappeared. At ao,ooo feet, the pilot applied full 

and the XP-8o accelerated rt.'i!dy ro soo mph. Then he dived 
ro Muroc and put on an impromptu air show that left no doubt 

Shooting Star had the performance of a winner. Using the Hal­
Cilgille. LrJu-BelJe could climb at 3,000 feet per minute, hit so• mph 

aod fly and tight up to iJ,ooo feet. . 
events conspired to stop tire Xl'-So from entering service with the 

engine. AJJ.is..Owmm, supposed to produce the engine for the 
StateS, encountered production delays, forcing the Army Air 

to look for anod1er engine as a substitute. At this c:ritical juncture, 
aub.tirute cogine not been available, the XP-So might have dropped 

!
ttr the pages of aviation history, never to reappear. Instead, Lockheed 
tJitlrc.ady mJdied an advanced XP-So, using a General Electric engine 

_ This was the G.E. l-40, better known subst<jucndy as 
~rdiablc JJJ. The I-iO completed its first trial run on January IJ, 
.. sboJ:t!y after the Hillord-powcred XP-8o. Immediately recognizing 

JJ~Dta~tial, the Army Air Forces dropped plans to produce the XP-8o 
tho H-1D, lllld selected instead the more powerful I-40- authorizing 

to build a prototype with the 1-iO engine. · 
Kelly Johnson and his team set to work. In 132 days, a 

=~d, they constructed a similar-looking airplane, but 
and heavier: the XP-SoA, known infonnally as the Or4y Ghost 

, •. of irs light gray encrn.l finish. It weighed 2 s per cent more tlun 
~cngma.l l.uJu..BelJe and featured a redesigned landing gear, longer Cu­
~ internal equipment arrangement, prcssuriz.ed abin, and a 
Wlllgspread to keep down the wing loading. It could hit over sso 
sea levtf. climb to s,ooo feet in slightly over a minute, and attain 
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two prototypes were 42-11677 and 42-11678. 

By the time that detailed design of the XP-67 got underway, the armament was changed 
to six 37-mm cannon with 45rpg in the inboard ,.,;ng sections. The pair of Continental 
XI-1430-1 engines were fitted ,..;th General Electric D-1 turbosuperchargers and drove 
four-blnde propellers. A unique idea was to use the engine exhaust to augment the thrust. 
The increased armament and other changes caused the estimated gross weight to rise to 
20,000 pounds. 

With the exception of armament, cabin pressurization equipment, and the o:-..-ygen system, 
the first XP-67 (42-11677) was ready by December 1, 1943. The aircraft had 
conventional ailerons rather than the planned drooping ailerons. By this time, the engines 
were XI-1430-17 /19s, with D-23 turbosuperchargers. The Continental engines were rated 
at 1350 hp for takeoff and 1600 hp at 25,000 feet. 

The initial flight tests of the XP-67 were delayed by fires in BOTH engines that broke out 
during a high-speed taxiing run at Lambert Field in St Louis on December 8, 1943. After 
being repaired, the XP-67 was trucked to Scott Field in Illinois. The first flight of the 
XP-67 took place there on January 6, 1944 with test pilot E. E. Elliott at the controls. 
However, this flight had to be abruptly terminated after only six minutes m\ing to engine 
problems. 

The XP-67 was grounded while modifications were made to the engine compartments. A 
stainless-steel bulkhead was installed to seal off the turbosupercharger compartment from 
the rest of the engine, improvements were made to the cooling air circulatory system, and 
the aft ends of the engine cowlings were shortened. With these modifications, two test 
flights were completed successfully. However, on the fourth flight (on February I, 1944), 
the Continental engines were deliberately overspeeded and the bearings burned out, 
forcing yet another emergency landing. 

This mishap had damaged the Continental engines beyond repair, and since replacements 
were not immediately available, the XP-67 was returned to McDonnell in St Louis for 
modifications. Wind tunnel testing had suggested that the tail plane should be raised one 
foot in order to improve longitudinal stability, and this was done while the aircraft was 
awaiting replacement engines. 

Test flying resumed on March 23, 1944, and five more successful flights were made 
during the month of May by USAAF test pilots. During this time, some problems were 
encountered with engine roughness, with improper aileron balance, and ,..;th 
unsatisfactory main undercarriage door closure. However, the USAAF pilots reported that 
the cockpit layout was adequate and that ground handling was satisfactory. Handling in 
the air was considered as being satisfactory and the roll rate was deemed to be good at 
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high speed. The fighter was stable longitudinally, but it was neutrally stable laterally and 
tended to "Dutch roll". 

However the performance of the XP-67 fell quite short of that which \Vas promised. The 
takeoff run was excessively long, the initial climb rate was poor, and the acceleration was 
slow. The aircraft \vas clearly underpowered with its troublesome Continental engines, 
which failed to develop their design rating of 1350 hp, barely reaching 1060 hp. 

Test flights continued throughout the summer of 1944. A dorsal fin and an additional two 
degrees of dihedral were added to the tail plane to improve lateral stablity. The XP-67 was 
scheduled to begin official performance tests in September, but before they could get 
underway a fire broke out in the right engine nacelle while test pilot E. E. Elliott was 
taking the XP-67 for a test flight. Elliott safely landed the aircraft, but the wind blew the 
flames over the fuselage and caused major damage to the structure. 

The XP-67 was deemed to have been damaged beyond economical repair. This accident, 
plus the seemingly endless series of problems caused by the temperamental Continental 
engines, caused the USAAF to recommend that work on the XP-67 project be halted. On 
September 13, both McDonnell and the USAAF agreed that the project should be 
terminated. The contract was formally cancelled six weeks later. 

The second prototype (42-11678) was cancelled before it could be completed. This 
prototype was to have been powered by 1-1430 liquid-cooled engines \vith war emergency 
power ratings increased to 2100 hp. Contrarotating propellers were to be fitted in place of 
the handed propellers of the first prototype. There was even some talk of fitting a mixed 
powerplant arrangement to later production P-67s, with either a Packard V-1650 or an 
Allison V-1710 engine with two-stage supercharger in front of each engine nacelle and an 
1-20 turbojet in the rear of each nacelle. However, nothing ever came of these plans, since 
the USAAF requirement for long-range escort fighters was more than adequately satisfied 
by the North American P-51H Mustang, the Republic P-4 7N Thunderbolt, and later by 
the North American P-82 Twin Mustang. 

The maximum speed attained by the XP-67 during tests was 405 mph at 15,000 feet and 
357 mph at 10,000 feet. Initial climb rate was 2600 feet per minute, and senice ceiling 
was 37,400 feet. Maximum range was 2385 miles. Weights were 17,745 pounds empty, 
23,114 pounds loaded, 15,400 pounds maximum. Dimensions were wingspan 55 feet 0 
inches, length 44 feet 9 114 inches, height 15 feet 9 inches, and wing area 415 square 
feet. The planned armament of six 37-mm carman \vas never actually fitted. 

Sources: 

1. McDonnell Douglas Aircraft Since 1920: Volume II, Rene J. Francillon, Naval 
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North American B-25 Mitchell- Chapter 16 

NA-98X 

Last revised: 29 May 1998 

1 North American B-25 Mitchell 

A North American B-25 Mitchell- Chapter 15: B-25H 

V North American B-25 Mitchell- Chapter 17: B-251 

In early 1944, North American submitted a proposal to the Aimy Air Forces for an improwd attack 
bomber, one which would pt"O\ide the firepower of the B-25 strafers but .,..;th substantially improved 
performance. It was given the designation NA-98X by the company. Since it was not designed for any 
USAAF requirement, it never earned a USAAF designation. It was apparently intended as a lower-cost 
alternative to the heavily-armed Douglas A-26B Invader. 

Power was to be pro\ided by a pair of Pratt & Whitney R-2800 air-cooled radials, housed inside new 
low-drag cowlings and dri\ing a pair of three-bladed propellers with large conical-shaped spinners. 
Armament improvements were to include a computing gunsight and a new North American-designed 
low-drag canopy for the top turret A compensating sight was to be used in the tail turret, and illuminated 
reflector optical sights were to be used on the waist guns. The "ing tips were square-cut rather than 
rounded, permitting the ailerons to be ~1ended further outboard to pt"O\ide better ron control. 

The proposed aircraft was to be built in two different versions - a medium bomber version and a strafer 
version. As a strafer, a solid nose with eight 0.50-inch guns with 400 rpg was to be fitted. In addition, two 
0.50-inch upper turret guns "'ith 400 rpg, two 0.50-inch tail guns \\ith 600 rpg, and two 0.50-inch waist 
guns with 200 rpg were to be earned. A second strafer option involved the addition of four guns mounted 
in blisters on the side of the fuselage, for a total of no less than 18 guns. As a medium bomber, the solid 
nose was replaced by a transparent nose containing a bombardier, two fixed nose guns .,..;th 300 rpg and 
one flexible nose gun \\ith 300 rounds. 

The 302nd B-2511 (serial number 43-4406) was chosen as a testbed for the modifications. The new 
aircraft was powered by a pair of Pratt & Whitney R-2800-16 engines .,..;th Bendi'l: Stromberg 
carburetors. Large conical propeller spinners were used, and high-speed inlets for the carburetors were 
added at the top of the engine cowlings. The "'ing tips were square cut. E.~cept for the removal of the 
fuselage blister gun pack, the aircraft had the same armament fit (including the 75-mm cannon) as the 
B-25H. 

The fJrst flight ofNA-98X took place on !\!arch 31, 1944, test pilot Joe Barton being at the controls. He 
reported better speed and acceleration, reduced' ibration, and a higher ron rate. War emergency power 
could bring the aircraft to I 0,000 in 4.9 minutes and in 5.3 minutes at milit:uy power. A ma.'l:imum speed 
of328 mph could be achieved at sea level \\ith war emergency power. 

It was recognized that the increased power of the R-2800 engine, acting in concert with the increased 
aileron area and reduced stick forces, might make it possible to operate the aircraft in performance regimes 
where excessive bending moments could be imposed on the "'ings, maybe even leading to catastrophic 
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failure and loss of the aircraft. Consequently, during flight testing, the maximum airspeed was restricted to 
340 mph and a normal acceleration of no greater than 2.67g. · 

On April24, 1944, the NA-98X was taken up for a test flight by Maj. Perry Ritchie and Lt. Wmton Wey. 
During a low speed pass over l\.Jines Field, the aircraft disintegrated in mid-air and crashed, killing both 
pilots. An investigation showed that both outer Y.ing panels had been ripped off the aircraft during the 
low-speed pass, the plane h.ning been floy,n beyond its structural limitations by its crew. FolloY.ing the 
crash, all further work on the NA-98X project was abandoned 

1 North American B-25 Mitchell 

A North American B-2S Mitchell- Chapter 1 S: B-25H 

V North American B-25 Mitchell- Chapter 17: B-25J 

Joe Baugher jbaugher@worldnet.att.com 
Maintained by Carl Petf)piece 

.. 
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C/ I /Lt-1 
Republic XP-72 

Last re\ised March 12, 2000 

The Republic XP-72 was Alexander Kartveli's proposal for a replacement for his 
fabulously successful P-47 Thunderbolt. It was evolved in parallel \'vith the XP-69 escort 
fighter project. · 

The XP-69 was a completely new design, whereas the XP-72 was a more-or-less 
straightforward progressive development of the P-47 Thunderbolt. The XP-72 \Vas the 
first fighter to be designed around the huge 28-<:ylinger Pratt & Whitney R-4360 Wasp 
Major, the most powerful piston engine produced during World War 2. The engine was 
close-<:owled and was fan-<:aoled. The Wasp Major was to have driven a pair of 
three-bladed Aeroproducts contrarotating propellers. The wing and tail of the P-47D were 
to be retained, but the airframe was enlarged and strengthened. The turbosupercharger 
was still located aft of the cockpit as it was in the P-47, but the turbosupercharger intake 
was moved to a position just underneath the cockpit rather than in the ex1reme nose. The 
lower fuselage was modified to allow for the larger air intake for the turbosupercharger. 
The XP-72 was to have been fitted with a bubble-type canopy, similar to that used by the 
late production blocks of the P-47D. Compressibility recovery flaps were fitted. 
Armament was to consist of six \'ving-mounted 0.50-inch machine guns, and two 
1 000-pound bombs were to be carried on underwing shackles. 

The greater promise displayed by the XP-72 caused the USMF to cancel the XP-69 
project in favor of the XP-72. T\vo XP-72 prototypes were ordered on June 18, 1943. 
Serial numbers were 43-36598 and 43-36599. Some sources have these serials as being 
43-6598 and 43-6599, but these appear to be in error since they conflict with a batch of 
P-51 Mustang serials. 

XP-72 Ser No 43-36598 flew for the first time on February 2, 1944. Power was provided 
by a 3450 hp Pratt & Whitney R-4360-13 Wasp Major air-<:aoled radial engine. Since 
delivery of the planned Aeroproducts contrarotating six-bladed propeller had been 
delayed, the first XP-72 was equipped with a single four-bladed propeller as a temporary 
stop-gap measure. Nevertheless, the performance was excellent, a maximum speed of 490 
mph being reached in flight tests. The second XP-72 (43-36599) flew for the first time on 
June 26, 1944. It was fitted with the Aeroproducts contrarotating propellers, which had 
finally been delivered. Unfortunately, the second XP-72 was written off in a takeoff crash 
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early in its test flight program. 

In spite of the loss of the second prototype, the USAAF was so impressed with the ~ 
performance of the XP-72 that they ordered one hundred P-72 production variants. These .., 
P-72s were to have the R-4360-19 engine and were to be provided with an optional 
choice of four 37-mm cannon as an alternative for the six 0.50-in machine guns. It was 
anticipated that speeds in excess of 500 mph \Vould be attained. 

However, the changing character of the war created a greater need for long-range escort 
fighters than for high-speed interceptors, and the USAAF rapidly lost interest in the 
XP-72 project. The order for the one hundred P-72s was cancelled. The advent of 
jet-powered fighters which promised even more spectacular performance was 
undoubtedly also a factor. The surviving XP-72 (43-36598) is thought to have been 
scrapped at Wright Field at about the time ofV-J Day. 

Specification of Republic XP-72: 

Powerplant: One 3450 hp Pratt & Whitney R-4360-13 Wasp Major air-cooled radial 
engine. Performance: Maximum speed was 490 mph at 25,000 feet. Normal range \Vas 
1200 miles at 300 mph and maximum range was 2520 miles at 315 mph \vith two 125 
Imp. gall. drop tanks. Initial climb rate was 5280 feet per minute, and climb rate at 
25,000 feet was 3550 feet per minute. An altitude of 15,000 feet could be reached in 3.5 
minutes, 20,000 feet in 5 minutes. Service ceiling was 42,000 feet. Weights were 11,476 
pounds empty, 14,433 pounds normal loaded, 17,490 pounds maximum. Dimensions 
were wingspan 40 feet 11 inches, length 36 feet 7 inches, height 16feet 0 inches, and 
wing area 300 square feet. 

Sources: 

I. Fighters of the United States Air Force, Robert F. Dorr and David Donald, Temple 
Press Aerospace, 1980. 

2. The American Fighter, Enzo Angelucci and Peter Bowers, Orion, 1987. 

3. American Combat Planes, Third Enlarged Edition, Ray Wagner, Doubleday, 1982. 

4. War Planes of the Second World War, Fighters, Volume 4, William Green, 
Doubleday, 1964. 
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requested by the USAAF. At that time, it was decided to install the unsupercharged 
XV-770-6 engine (which offered the same power up to 12,000 feet altitude) as a 
temporary measure for initial flight test trials, pending the availability of the supercharged 
XV-770-9. 

It soon became apparent to the Bell design team that the XP-77 as originally planned 
would be seriously overweight, which if left uncorrected would result in an aircraft which 
offered no appreciable advantnge in performance over aircraft already in production. 
Consequently, the Bell engineers undertook a drastic reduction program to cut the weight 
of the aircraft down to 3000 pounds. This rework caused costs to rise and the date of 
deli,·ery of the first prototypes to be delayed. Because ofthe incessant delays and cost 
overruns, the USAAF cut the XP-77 order back to only two examples on August 3, 1943. 
The USAAF agreed that the engine was to be the V-770-7, the AAF designation for the 
Navy's V-770-6. No further consideration was given to the supercharged V-770-9. 

Since Bell was already heavily committed to the P-39, P-63, and P-59 programs, the 
company began to request more and more delays in the XP-77 program. There were 
delays in the delh·ery of the wooden \\ings from the Vidal Research Corporation 
subcontractor, and there were problems with undercarriage retraction. 

The two XP-77s were finally delivered in the spring of 1944. Serial numbers were 
43-34915 and 43-34916. The low-mounted cantilever wing had a single-spar structure 
with stressed skin. The wing and the fuselage were largely constructed of resin-bonded 
laminated wood. The tricycle landing gear was electrically-operated. The nosewheel 
retracted rearwards into the fuselage, and the main landing gear retracted inwards into 
wheel wells in the wing. The flaps were manually controlled. 

Test pilot Jack Woolams took the first XP-77 on its maiden flight on April!, 1944 (April 
Fool's Day, no doubt a portent of things to come). Test !lights showed that the 
performance was disappointing, a speed of only 330 mph at 4000 feet being attained. The 
takeoff run was excessively long, and test pilots complained that there were some 
unfavorable \ibrations at certain engine rpm because of the total lack of engine support 
,;bration-damping mounts. 

The second XP-77 went to Elgin Field for fuel consumption and operational suitability 
trials. On October 2, 19M, this aircraft crashed after getting into an inverted spin as the 
result of a botched Immelmann maneuver. The pilot was forced to parachute to safety, 
and the aircraft was destroyed. 

Flight trials continued with the first XP-77, but the USAAF was disappointed by the 
aircraft's relatively poor performance. The performance of the XP-77 was actually inferior 
to that of aircraft already in sen ice. In addition, by that time in the war, any danger of an 
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fire was rather limited, but it was assumed that the bomber's high speed would prc\'cnt any enemy fighter 
attacks except ftom the exlleme rear. 

The crew consisted of three, 'l'lith a n:nigatorlbomb-aimcr in the glazed nose section, and a pilot and 
co-pilot! gunner in a side-by-side cocl:pit 'l'lith small separate canopies. 

The first XB-42 aircraft (43-50224) was completed in ~fay of 1944. The XB-42took off for the first time 
on !l.lay 6, 1944, with test pilot Bob Brush at the controls. As a safety measure, the initial flight was 
carried out entirely mu Palm Springs Anny Air Base. The performance of the XB-42 was outstanding. 
Speed was 'l'lithin a percent of that predicted, and range and rate of climb exceeded expectations. The 
XB-42 was as fast as the Mosquito B. Mk. XVI but carried twice the maximum bomb load (8000 pounds 
versus 4000 pounds 0\'tt short ranges or a bombload of 3750 pounds versus 1000 pounds mu a range of 
1850 miles). Morcmu, the XB-42 carried a defensM: armament offour 0.50-inch macbine·guns in two 
remotely-controlled turrets whereas the Mosquito was unarmed. HOWC\ICI', the min "bug-eye" canopies of 
the XB-42 were found to interfere 'l'lith pilot!co-pilot communication, and the aircraft suffered ftom yaw, 
excessive propeller \1Dration (especially when the bomb-bay doors were open), poor harmonization of 
control forces, and ftom poor efficiency of the cooling ducts. 

The second XB-42 prototype (43-50225) flew on August 1, 1944.1t was powered by V-1710-129 
engines. Shortly after its first flight, the min bug-eye canopies were replaced 'l'lith a single canopy as was 
proposed for production versions of the aircraft. In early December of 1945, 43-50225 'l'l·as flown ftom 
Long Beach, California to Bolling Field near Washington, D.C. at an :werage speed of 433.6 mph. 
Howc:\u, on the 16th of December, the aircraft crashed near Bolling Field and was destroyed. 
Fortunately, the crew managed to parachute to safety. 

By this time, the USAAF had decided that the XB-42 would not be put into production, since the end of 
the war had made it possible to wait for the more advanced, higher-performance jet-powered bombers that 
should soon be f~coming. The SU!Vi\ing XB-42 was allocated to '\'3I'ious test purposes. 

One of these modifications resulted in the replacement of the -125 Allisons by a pair of 1375 hp Allison 
V-1710-133 engines. In addition, two 1600 lb.s.t. Westinghouse 19XB-2A axial-flow turbojets were 
installed underneath the 'l'lings. Wrth these changes, the aircraft was redesignated XB-42A, and flew for 
the first time at Muroc Dly Lake, California on !l.fay 27, 1947. A total of22 flights 'l'lith the XB-42A were 
carried out by Douglas flight test crews, accounting for a total of 17 hours in the air. A maximum speed of 
488 mph was achiC\'ed during the tests. On August 15, 1947, the XB-42A made a hard landing in the 
tail-low position, damaging the lower vertical stabilizer and lower rudder, and the aircraft was returned to 
Santa Monica late in 194 7 for modifications of the jet nacelles. 

The remainder of the XB-42 modification ptogtatn was canceled in August of 1948, and the XB-42A was 
struck off charge on June 30, 1949. It was turned 0\'tt to the National Air and Space Museum. For 
several years thereafter, it was kept at the National Air Museum Storage Facility in Park Ridge, lllinois. In 
April of 1959, the fuselage of the XB-42A was mowd to the Paul Gather restoration facility at Suitland, 
Maryland, where I assume it still remains. Has anyone seen it? 

Specification of Douglas XB-421\fumaster: 

Powerplant:. 

loCJ ;. 

Two Allison V-1710-125liquid-cooled V-12 engines, each rated at 1325 hp for takeoff and 1800 
hp war emergency. 

0810612000 I 0;07 AM 
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Lockheed XP-80A Shooting Star 

Last relised July 16, 1999 

In September 1943, even before the XP-80 had made its first flight, Lockheed had proposed 3larger and 
hea\ier L-141 vernon powered by the more powerful General Electric I-40 "\Vhittle" turbojet engine Oater 
produced by both General Electric and Allison as the J33). The USAAF was sufficiently impressed that 
they issued 3 contract for two examples under the designation XP-80A. Serials were 44-83021 and 
44-83022 . . 

The General Electric I-40 engine that powered the XP-80A had a thrust of 4000 pounds, and was fed by 
intakes relocated 3 bit further aft to 3 position just below the cockpit windshield. The XP-80A was 
significantly larger and about 25 percent he3\ier than the XP-80 prototype in order to accommodate the 
larger engine. The \\ingspan was 39 feet 0 inches, two feet greater than that of the XP-80, but \\ing area 
was reduced to 237.6 square feet by using a narrower chord. Length was increased from 32 feet 10 inches 
to 34 feet 6 inches. Height increased to 11 feet 4 inches. Weights were considerably greater than those of 
the XP-80, being 7225 pounds empty, 9600 pounds gross, and 13,780 pounds m3:~imum takeoff. The 
increased weight required 3 stronger undercarriage. Anuhunition capacity increased from 200 to 300 
rounds per gun, and internal fuel capacity increased from 285 to 485 US gallons. In contrast to the XP-80, 
the XP-80A was fitted \\ith a pressurized cod:pit 

XP-80A 44-83021 flew for the firSt time on June 10, 1944. It was followed on August 1 by XP-80A 
44-83022 44-83022 was fitted with a second seat which could cany an engineering observer. Early in the 
test program the XP-80A experienced excessively-high cocl.:pit temperatures due to a faulty cabin 
pressurization \':!hoe. This problem was easily fi.'ted, but there were more serious problems encountered 
with an unstable airflow through the intake ducts. Kelly Johnson took a ride in the rear seat of 44-83022 
in order to tiy and ftgUre out what was causing the problem. Kelly Johnson was an extremely talented 
aeronautical engineer, and he correctly diagnosed the cause as being boundary layer separation along the 
walls of the duct The problem was soh'l:d by adding a series of boundary layer bleeds along the upper 
edges of the ducts. This feature was added to all subsequent production aircraft. 

The second XP-80A became the ftrSt in the Shooting Star series to cany a 165 US-gallon drop tank 
underneath each wingtip. When carried, these tanks actually lowered rather than increased the drag. They 
could be brought home empty \\ith no penalty in aerodynamic drag. The tanks also impro\oed aileron 
effectiveness and wing loadini 

(p,.,; ')r: o-f !Zc5~111e>Yld 
The first XP-80A crashed after an engine failure on :March 20, 1945, but test pilot Tony LeVier managed 
to parachute to safety and escaped with only back injuries. The second XP-80A was later used as 3 testbed 
for the Westinghouse 134 axial-flow turbojet in support of the :\'P-90 program. 

Serial numbers: 

41-83021/83022 Lockheed XP-80A Shooting Star 

I of2 0&'041~000 6:3S PM 
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Howe\-'ef, the J36 progr:un ran into difficulties and ultimately failed to produce :tll)1hing useful. In 
September 1943, Lockheed proposed as an alternative a larger and he:l\-ier L-141 ·version, to be powered 
by a General Electric 1-40 (later produced by both General Electric and Allison as the 133). The USAAF 
was sufficiently impressed that they issued a contract for two XP-80As. Serials were 44-83021 and 
44-83022. 

A flyable Halford engine was delivered to Lockheed in mid November of 1943. The de H:l\-illand-built 
Halford H.lB turbojet had a bench thrust of3000 pounds at 10,500 ~pm and an installed thrust of2460 
pounds at 9500 Iptn. On November 17, 1943, while the H.lB engine installation in the XP-80 was 
undergoing ground testing, both intake ducts collapsed, and the ingestion of debris damaged the engine. 
While waiting a replacement engine, the ducts were strengthened. The British selflessly rushed over a 
replacement engine which had been intended for the number 2 Vampire fighter. The replacement engine 
arrived on December 28 and was promptly installed in the XP-80. The XP-80 was finally ready for its 
maiden flight. 

The first flight of the :\'1'-80 took place on January 8, 1944 \'\ith test pilot Milo Burcham at the controls. 
The frrst flight had to be cut short after only five minutes because of undercarriage retraction failure and 
the pilot's concern m.'ef boosted aileron sensimity. These problems were quickly fiXed. Subsequent test 
flights reached a top speed of 502 mph at 20,480 feet, the XP-80 becoming the frrst USAAF aircraft to 
exceed 500 mph in IC\--el flight HoWC\-'ef, the flight tests also disclosed a number of problems including 
bad stall and spin characteristics, an excessively-high stick force, unsatisfactory fuel management systems, 
and poor engine reliability and performance. At low speeds, it had a tendency to stall and roll shalply to 
the right "ith little or no warning. These problems were addressed one-by-one. The original blunt-tipped 
"ing and tail surfaces were replaced with rounded tips after the fifth flight, and shalp leading edge fillets 
were added at the "ing roots. The tailplane incidence was increased by 1 112 degrees. 

The XP-80 weighted 6287 pounds empty and 8196 pounds loaded. Dimensions were "ingspan 37 feet 0 
inches, length 32 feet 10 inches, height 10 feet 3 inches, and "ing area 240 square feet. Dwing tests, the 
XP-80 reached a top speed of 502 mph at 20,480 feet, becoming the first USAAF aircraft to exceed 500 
mph in level flight. Sen ice ceiling was 41,000 feet, and initial climb rate was 3000 feet per minute. The 
aircraft was armed with si't 0.50-inch Bro"ning l\12 machine guns \'\ith 200 rounds per gun. 

The XP-80 was eventually transferred to the 412th Fighter Group for tactical evaluation. Follo"ing that, 
the aircraft was returned to Muroc before being assigned to the AAF Training Command at Chanute Field 
in Illinois. The XP-80 sunoh-ed all of these C\-'aluation trials, and Nm.'etnber 8, 1946, it was transferred 
to the Smithsoni · • · · · 
presume that it is now sitting somewhere at the Paul Garber R !oration Facility, '!IWM~e in~ty 
of a suitable location for ils-display. 
~ 

H-83020 

Sources: 
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Lockheed XP-80 and XP.SOA 

Of all the tests conducted at !\Iuroc (later Edwards Air 
Force Base) dwing the war years, none was more 
import.mt than those which got undetway on Jan. 8, 
194-J, as a small group ofpeople assembled on the lake 
bed to witness the first flight of a new single-engine jet 
prototype. 

Brainchild of Clarence L "Kelly" Johnson, the top 
secret XP-80 (photo) had been designed and built by Lockheed's fledgling "SJ..:unk Works" in 
just J.IJ days. Test pilot Milo Burcham put on an impressive display that morning. as the 
aircraft accelerated to a speed of 490 mph and, dwing official Army Air Force (AAF) · 
acceptance tests flown by Maj. Wally Leinjust over a month later, the XP-80 became the fll'St 
American airplane to exceed 500 mph in level flight. Nicknamed "Lulu Bene• by Lockheed 
personne~ the small airplane was configured \\ith a British-built Delm.illand Halford H·IB 
centrifugal-flow turbojet which ptmided 2,460 pounds of static thrust 

The XP-80, however, was really just an aero<l)nanlic test bed for a much larger airplane, the 
XP-80A (photo) which was powered by a General Electric 1-40 centrifugal-flow turbojet 
pro\iding more than 4,000 pounds of thrust. 

With famed Lockheed test pilot Tony LeVier at the controls, this airplane completed its maiden 
flight at 1-.Iurocjust si'l: months later, on June 10, 194-J. The XP-80A achieved a top speed of 
more than 550 mph and, in operational suitability tests conducted at Muroc in late 19-H, proved 
that it could successfully attack bomber formations e\'en when outnumbered 6-to-1 by the vety 

09!l2!ZOOO 7:16PM 
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best prop-driven fighters of the day. The AAF knew it had a winner and thus the aircraft served 
as the prototype for America's first combat-worthy jet fighter, the P-80 Shooting Star. 

Delivery of production-model P-80s got under way as early as February 1945. Although it was 
not produced in sufficient quantities to enter combat before the end of World Warn, the P-80 
was capable of speeds approaching 600 mph and it was arguably the finest jet fighter in the 
world at that time. It com.incingly demonstrated just how far and how fast the United States 
had come in the three short years since the initial flight of America's fiistjet, the XP-59A 
(photo). With the d~dopment of the Shooting Star, the AAF had moved from the back of the 
pack into the forefront of the turbojet r~ulution and it was the compelling requirement to 
continue to accelerate turbojet development that, more than anj1bing else, 'l.irtually guaranteed 
that !\Iuroc would become the center of American flight research in the postwar period. . 

Flight Test Program: 
1 XP-80 and 2 XP-80As were tested at Muroc from Janu;uy 19..._. through early 1945. The 
aircraft served as concept demonstrator and prototypes for the first U.S. single- engine jet 
fighter. · 

Airframes: 
XP-80: Length : 32'10"; \V'mgspan = 37'; !\Ia~ gross weight= 8,916lbs; Empty weight= 
6,287 pounds. 

Powerplant: DeHavilland Halford H-lB pro'l.iding 2,460 pounds of static thrust. 

Ma.~ Speed= 502 mph. ~Ia~ Altitude: 41,000 feet. 

:\.'1'-80A: Length= 34'6"; \Vmgspan = 39'11 "; !\Ia~ gross weight= 13,780 lbs; Empty weight= 
7,225lbs. 

09i2212000 7:16PM 
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Lockheed YP-80A Shooting Star 
Last re\ised July 16, 1999 

Titirteen YP-80A sen ice test aircraft were ordered on r..Lm:h 10, 19-f·t Serials were -U-83023 through 
4-t-83035. They were generally identical to the XP-80A and were powered by the General Electric 1-40 
turbojet, the production model oh;hich was designated 133-GE-9 or -11. Armament was increased to si'f. 
0.50-in machine guns in the nose. 

The USAAF wanted a photographic reconnaissance aircraft with the performance of the P-80, and, on 
September 23, 19tt, they ordered that the second YP-80 (tt-83024) be completed as an unarmed 
photo-recon ship. It was assigned the designation XF-1-t, the F designation being in the pre-19t8 
F-for-photographic reconnaissance series. In converting the aircraft to XF-1-t configuration, the si'f. 
0.50-in machine guns in the nose of the YP-80A were taken out and replaced by a set of cameras. A 
l\mdow for the camera was built into the lower nose section in front of the nosewheel. The sides of the 
nose were left unblemished, unlike later P-80 reconnaissance models which had cameras on the side of the r.r 
nose ahead of the air intakes. The career of the XF-14 was rather brief-it was destroyed on December 6, - 1 
19t4 in a midair collision \\ith a Lockheed-ol\ned B-25 Mitchell during a test flight 

The fiTSt YP-80A took off on its maiden flight on September 13, 19t4, beginning the manufacturer's 
trials. The trials got off to a horrible start The third YP-80A ( -U-83025) crashed on its maiden flight on 
October 20, 19t4, killing the weU-kno\\n test pilot Milo Burcham. 

In spite of the loss of the third YP-80A, four YP-80As were deployed to Europe in order to demonstrate 
their capabilities to combat crews and to help in the development of tactics to be used against Luftwaffe jet 
fighters. YP-80As t.t-83026 and t4-83027 were shipped to England in mid-December 19-tt, but 
4-t-83026 crashed on its second flight at BUTtonwood, England, killing its pilot, Major Frederick Borsodi. 
4-f-83027 was modified by RoDs-Royce to flight test the B-41, the prototype of the Nene turbojet On 
November 14, 19t5, it was destroyed in a crash landing after an engine failure. 4-f-83028 and 44-83029 
were shipped to the Mediterranean. They actually flew some operational sorties, but they never 
encountered any enemy aircraft. Both of them fortunately managed to survive their tour of duty in 
Europe, but one of them crashed on August 2, 19t5 after returning to the USA. The other one ended its 
useful life as a pilotless drone. 

The remaining nine YP-80As were used for a ·11:uiety of purposes, including operational ev.Uuation and 
sen ice trials. The first YP-80A was specially instrumented and was used by NACA at the Ames 
Aeronautical Laboratory at Moffett Field in California for high-speed <fu.ing trials. The tenth, eleventh, 
and twelfth '\'P-80As were delivered in 19t5 to the 31st Fighter Squadron of the 412th Fighter Group jlt 
Bakersfield Municipal Airport in California for senice tests. r I 
Serial numbers: 01 {o ~t!f5 (? r-B 0 (II• c.:;,;\;::~'-' 

I I { •{ ;:!'\J 
1,_ .(,). ( 1 ( 't •. C' • J 11 ;4-83023 Lockheed YP-80A Shooting Star ('~ . I 
• -r: 0rt~ c:r'' 5'o· 
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(Ste..-:d1.'1& ::ear Run,ay Det.ween Take-Crt Fodt.ion and Intersection) 

(llr. Garrett) . ~ 
\'le, l:r. Jeronimus and I, '"'" standing on the crou strip to the t&x1. 

strip betlreen the compass rot~.,s_ 240 !..'1!1 241. He pt.11ed ua at that point. 
and 118.s barely airborne. A.t the take-ott end ot the runwa7 he run up tor 
appro:xiJ!o.atel7 thirty (:):)) seconds, stnrted rolling and rolled tor lCO to 
150 yds. men the motor started actina up. 1'1e both noticed that the engim 
aounded rough. ;.hen it got direc~ opposite ua, "' aaw vapor coming ott the 
right wing. A.a he got Mar the interaection there 118.1 & mutfied explosion 
and s:noke came out the rear. tie asw emoke as he wa11 gaining altitude and 
then ,. aaw the hatch go and "' tried to • .., h1a. We l&lf the airplane a 
the time until it dcrte in. >:e didn't know .tlether it exploded bet:~o::re~~O 
attar the crash beeauae the trees obacured our line ot nlitlh. · 

C.: Did hG a~e:n to haYe autticient p~r? el\.'~~o~ . ~' 
·A: Yes. ~..,:.\f". . C. r., 

i of "'" ~: It started to lose power soon? · ~ 0,_,'1 . 0 
A: . Ies. He lost p01n1r over the intersection, ·~~~-PJ the 

~ar was up Mien .tlite smoke appeared. " ,.-::> .~· .. 
' "... ' Q: r.hat "'-iS th., :spe.,.J atter the eXplosion? . 

A: It was a grad:::Ll clilBb; there waa no 1h&rp clilBb at 1.117 time. 

~~ How high was he? 
A: At no time over SOO tt. · He lost 'ftl7 littl.e altitude, still clidling aa 

h'!l went into his turn. 

~~ How high did he get? . 
Ar Was 300 to 1.00 !t. He mushed a couple ot. times then went into hie tum, 

tell ott, ar.d dind i!i. - · · · 

Qr Could you atoe black amoke cOIIing out nll ot the time? 
A: No. ! 

Qr Vapor? 
A: It appeared to ·us like npor wea coming t:rca' the entire length ot the 

:oight wing. That was our fir1t impresJion that it wa1 fuel. It could 
Teey possibl;y be amke or npor. He bad no trouble &oing out on the: 
~taxi runJ no engine trouble aa ,.. were "'17 clon and could-hear the 
:engine diatincU7• · 

Qa · Was the ahip airborne 11hen 7011 heard the ezplod.on? 
Ar ):ea. It aound•cl lJ.lce he had & rough engine.: 

. . 
Ql :How doe1 ·a roueh engine sound? 
Aaj 'I would aa;r that it. was misa1zl&, baektirin&, etc.- an unenn roar. 

Qr Just what is an uneYen roar? 
il.r' .tinetea<iy. Two (2) othsr BO'e took ott just betori thil that aounded r ditterent~. .. ·. 
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Joint Stat~r.-ent o! Ii.~ Garrett 
and !.!,:/, J"JI'C'n1:->u'J, (t~nt 1 d,) . REs . 
": He ·uls airl:.orr.o •hen you honrd the explosion? TR!C'fEI) 
AI Yes, about 20 tt., 

Q: ::ero tl:ere any other r.ir;:>lanoa warming up 1n tho 'ficinliy? 
A: ::o, Thoro were no other ships on tho ground lln)'llhoro around, 

Q: Did you see at• airplan., take o!t just a.'lud ot him? 
A1 There nre several, Th\"ro were two (2) 80's and another that could 

have b~en an AT-6 or ~ometh1ng, cUSSiftt"f.S~'jej€PED, .. 
(l!r, Jeronimus) TO C 6= e.ffF' . \-

RI'TY OP · \-! a V 'f 4 
Q: •iould you sa;y there waa an elQ)loA"Eort- n.tras it a ~W).th' 'h 1\s ~d 

lost power~ nY - !!.. . 
AI '!'he~ waa a. sharp elq)losion, 

"': Did t~., explosion oecur with th!> rer continuous or wu tbllro a drop? 
~~ It had a sto:ady roar :.nd had an elqllodon on top ot that, His tall 

ns directl;r mere n could aee and hear it without an,r zdatalce, 

Cu You did not hP.ar an:- drop-ott in roar and on top ot that ;you heard an 
explo11ion'i' 

A: Yus Sir, · .. nat :nade it seem dirterent to ll!e wu the tact that ar.other 
r-ro had ju't taken orr, two or them in tact, and - nro standing in 
thB aar.e place, but this one sounded to 11111 to haTe a lower e.nd hearler 
roar, 

Q: nas tl:e ship airborne ht about the same spot as the other B0 1st 
A: Ies, ~~t.. Tr..ke-otr na about tho same. It •• a nol:'llii!J. talco-ott 

to ebout the tinle ot the oxplosioa, except tor tho noise o:r tho engine ' 
and the thro11ing or this npor. · 

~: Did yo11 notice an;y black am;,ko tr0111 tho 80 1 1 that had taken ott? 
AI ' Xo, 

Q: Have you 'lVor ann exhaust 111110ke on the P-80? . · i : 
A: ~i~"~1~id~h~~i t~u~~ :'~!: ~~.~~~~~~:z/::.~eh~!! ~.1 1 

It IIOtUided like small l:ncldires,, It just 111L1n 1t a IIIIOOlh engine, ' l 

\11 Did t.e ho.v., tip te.nlcs on the airplane': 
AI l!o Sir, . The hatch was cloaed when he passed ua. 
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I was standing Just wast. or the COII!pass Ilose nt the t.~ the 
· ahlp taxied onto the runway. I nt.ched the 11irplane and everything 

about it looked and eounded normal until it r~ached t~e intersection 
or th'! runway' at which tima the plane was approx1Mtel7 50 .rt. o!r 
the eround. .At that point tt>- power unit "quit cold", immedii.tel.T 
arter 11hieh a put! or 'llt:lte Vt-,101' appeared to come out or the •t.ack. 
There "u a "dull wu.tt" sound. The ronr unit. im:rediately took hold 
again but at reduced power, lind the plane made a elow climb to a 
height or approximately 450 to soo .rt. when I I&W the hatch .till orr 
a:::1 the pl.an11 !'llloke a right tum with the right wing down and ilzm$diatel,r 
therearter saw it nos" into the ground, · 

u~ 
C. .&. Garwood 
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r wns stnndinc on the !illd and didn't. see ths shi.p start on its 
t.nke-orr but. :1tt.er ,.,_. had :;etten 1/4 way doi!TI the runwa:y, I saw him. 
!Jothing appcn~d to be abnomal o.1. that the. A.tt~r he was in the 
!olhr be wu 'M \lie o.ir ebout SO tt. I sa" s~ whit!! npor traUinJ 
behind t.he airplane. I ~tehed him tro111 then on and partieularl;y u 
soen as th~ n!.ite put! CC..."lll o?t. 

-.: ::as tho.t stUl aver' the rurma;r? 
i: !es, he was a~out ~t the end o! the tield when I tirst noticed 

the black s~oke. 
CLASSIFicATION c.\I'ICtLLED Olt. CHANOEO, 

": ;;as white s:r.oke eccing cut or the taU;:ipe? -~R~Fc.;S;)T~'DN~lf::tf'J:"F.jA(}---
A: I tl~:tr.k It no.;: !cerosene npor. TO -- --1-:n: ~~ 

·. BY AU'tfiQB.ITY OP.-.loocJl:J.Z!..L~--
ThE-t is a.u you !!!!.If cr fuel? .l·l::.. c.. . 11/}u lf-4 -
Yes, thut. is t.ll 1 just. on., little putt. F.avcJimbeil oa \If t.lo!eJ9"!r ? 
pretty :nneh or a normal take-ott. I have noti~ed his take-t~fts in 
the !l&St quite n let and this seemed vny high tor him. PA did a 
fairly !nst. climb out. o! t:l.lce-ott. Arter he y.as out onr the field, 
he start.,d into a right. turn r.nd the shir. didn't. ••11111 to b$ perform- ·• 
ing right. c.t. that. tim. That. was the tirat I noticed or anything 
being abnormal. 

~~ ~;=~, th'lre c.ny 101111 of power or e.n:r black amoket . 
A: .. t that time it looked like a loss or pOWIIrJ I don 1 t Jc;ncnr for aun. . 

\41. Couldn't you tell by the sound? 
A: ilo. Just. atter that he spilled -his hateh and from that. tilllll on it. · 

·~ pretty- c:ueh do1111 hUl. Ho dropped 11 1ling sharpl;y and just wnt 
rigl:t on in. 

~~ Did you see him get out. or the airplam? 
.lr No. Just. att.er he pulled his hatch he was in a stalling position. 

~~ His ehip tell o!t to the right. after he pulled his hatch? 
A1 Yea, maybe a.' halt a second afterwards 1 not enet.l:y steep but. att.er 

that nry sharpq. . . 
• "I How hith was he abon the ground? 

AI 700 !to 

~~ Could you see hilli &bav-e thO Holl)'WOod Hills? . 
.l1 Yes. Ha was traUing smohJ I could aee it against. the ak;r. He had 

reached ~bon tho hUla before I not.!c1d t.M· black 81110ke. J.. st.ead,r 

''"got bM ,,..mrrocrw:· P.:'fJ I .Q_. () 
~.~.~ ~ 

:rtn;i8 ~ 

1 , .. .,... . 'C, 
~ - '• • I 6 ' - • • \.1 • 
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STI.T".c;J~:r CF ECB OOGK Dl:'t:'tr ' 

{Standing Mar R,R. Tracks at South-en~'-£.;J RJCTED 
ot' Runwa7) 

After th~ &!:plane cBJ:~S up it seemed to be approachinl O.K. exc.ept 
tl-'lt 1t was slizhtl7 slower and wasn't !1'.Skin3 as much rackllt, b the 
ship wsnt. b7 I remr.rksd that the airplane looked like it 111.11 in trouble 
and the take-t:ltr did not seem normlll. and it 11111 throwing out 5!10ke llhich 
had a light brolll\ish-white· color. 1'his smoke see.111d to be coming from· 
the out.~r shell or the e~uat. It didn't aae~:~ to be a ateadJ" atreu and. 
he went into a sliding right turn ak1d41ng ddewap. Jl;r first theught 
111\S that he was teying to catch the PV-2 that took ott ahead ot hh:, He 
seemed to be cli:nbiro& at a 'ft'r7 gradual rate, All he got cnr the Celll!teey, 
at the south-end or the field, he started out in a South r:est.erl7 dil'ectica 

-e.n! h~. ce.::~w c~ ott. The airl'lane ete11111d to wobble and he went a litU, 
further on and up a little and then down at a ateep ana1e. · . 
Q: was t.hs .. e aey iniication of the engiri~ cutting out 7 ' 
As No, the roar '11811 continuousJ I '118sn1t sure he wu in trouble.· He con­

tinued to climb until the U. the canopy lett the ship. He appeared 
to settle but climbed although he did alip. 

~~ How high do you thir.k he 11&17 

A: Between three am tour hundred ft. When he releaeed his canow, I thought 
the ship liObbled, It seemed to me that the lett wing held up a little. 

Qz 1·;u that al.'Mst aL"'Illtaneota with the cariow noating ott? 
A: .:.llllost dz:mltaneou. Be did not go into hie din hmldiateq upon release 

ct the canopy. It aaemsd that the eh1p settled and then. want into a diTe. 
It was the ~ht. wing that ~ell ott. · 

Q: That. was after the c&noP7 lett? 
A: !u. 

BY AUTH01UTY 0~ 

BY J.Ec.. 
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STI..~:..l:t CF !.ill. ra::D LOOA:l 
6106 Ds!'UIT ATonua lee ; 
llorth Hol.l.)'wood 

(nitr.eas at Soens or Crseh) J)~~ 

. I .. ~TRICTlQ) 
1 W11s ottt::ding on r::y drinnl" in trent or my house, racing liut. 

I M&rd the ship coming but I could not sea it. ~ tirst thing I 
~w it ns onr the house; I raced to the !l'orth and looked direcU7 
up at it. I thought something waa wrcag because or the sound. There 
was Tapor or smoke coning out or tho tailpipe. He ns 1n a slJ.&ht 
rieht bsnk tor a mo!'lent, apparentlr tranling in a atraight line. 
The right wing tip drcpped lower end lonr. It etddenl7 dropped and 
about the Sllllle time the pilot cSJne out tM right--hand aide or the ship; 
Farachute op'!!Md, appro7..1nltel7 one-halt tull capacit7. He wu dropping 
rast and I rsn next door so that I cculd follow the night. 'Ihe no.e 
r.pp.•rently dropped and the right wing dropped ~rpendicular to the sround. 
About that ti"l!t he ca.rna out or Lhe airplane. I could not eee it tbe 
parar:hute caught. on the airplane or whether he was tree. I wu at. the 
scene in a mE-tter o: seconds and tried to tind the pUot, but the place 
was too hot. In thrf!e or tour lllinutee all the weeds had bumed ott and 
by that time seTeral people nre around, and the pilot Wll 1n the Jdddle 
or the burnsd orr ~a. Frol:l the point where the airplane hit, it appeared 
to me tt.at he was not clear or the ship. He was about 150 rt. abo-fe rq 
heed when h'l passed OT'!r. He;nnt over. the domestic ponr line and crsahed 

• 

· approxil!latel,y under the hish power line. I don't ~ CMfiiiLI.UMCHAMOm: 

•, 

. ·, 
< 

' 

I 

Q: Did h11 have power and speed? TO CT.£D : 
A.: Al:.o•1t landine speed. I don't say h11 had powezay AUTHORITY op 1 I 
Qz Han you ha.d eX).orience with the sound o: tl·.e ~7 ~ lf. . DATP. Jt ~ Cf ,. r 
Az I worked at Cxnard. with the P-59 ·and am familiar with the sound or . • 

jet eneines. 
! 

"= '!;here would you say he had JMrlrnum altitude? 
'A: 1 don't know b~cause nsion wa1 blocked b7 the bouse. He w&l in a low 

bl>nk \'lh.,n he paseed cnr rq houae. • 

Qz i':as it just a =r.all wiap or 11h1te (smoke) or did it look bia?. 
Az One P-00 had gone cmtr a tew minutes before which I noticed lett a 

.;, 
A: 

Cil 

A& 

•• AI 

slicht wisp, but thi• was bicler. It vaporize~ l1ka tuel and I 
noticed some substance coming !rem the lett wing • 

!ell us more &bout. t'··• eound; you aaid it di:!n't 3cund riC!t. . 
I couHn't' tell "'7 wll, blt just at the time I thought it didn't 
eeund the 1ame 11 a normal night. 

Did you notice anr cutting ott ot the sound; did 7ou eyer hear one go 
t.hat low be!ore? 
Iea, soa.etimn, but not c;uite that low. 1 ':'7 "'! ,.. .. , 

• " f .,..• ' I ' 

Did it lcok 11J<e it wee under cmtrol uAtU the pilot jW~ped? -/) -' 
A. couple or aecondl before the pilot came out the rl&ht win& dropped. 
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S7t.'r:::EilT CF I!R. D:t: W ACSCN 

Dupature 
(en dut:r in ths I.cekheed Tcnr) 

I eew him w~n ~ started out. It seemed like a no~ take-orr 
•mtil !>e brc.ke ground nt llhich ti:N I saw white smoke. The 1111l0ke cut 
out at th., runway interaection, but it smoked agdn aa he went OTer tho 
tracks tot tho south-end or the rield. Then he lost altitude but U · 
appeared his po"~r c&Jre back in am it lookad ID.e he gaYe it t.hrot.Ue, 
and I uw more lihito smoke then I saw hill climb. Ho got up and. jWit •• 
he ahrted to climb he banked rrett:r steep. ! tiguro he got up about 
soo n. The hatch new up and he continued upward. It looked &I though 
it stalled out, !ell over on one wing ani mAde about a h&lr turn on the 
way dom. I saw it go l-ehind the trees. I rigured. his maximum altitude 
between 7~ and eoo rt. 

Q:· ~."hero did the 'l:hite 11moko come rrom? 
A: Just. as he broke ground; rro:n the tail cone. 
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": -:;"as it ru.,t vapor? ; .... ; 
A: I've ne~r seen a:17 take-orr like that.; I havo neYer seen white :smoke 

coru. cut on take-orr, but I have seen black 11110lce. 1be tear Will up 
anti he had ·partial napa. I derWto]Jr hsard tho power cut and COI!IIt 

ba:k in. I w:1.11 inside the Tow-er with the windowa open so that I could 
beth so., Gn1 he~r the"plane. 
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A.: 

'c: 
.i.: 

Q: 
. A.: 

i.i.: 
AI ,, 
A: 

"• A.: 

P.m• much ti.o:e between tho poWir cut-out and men it C:LI:III in? 
Cne or ma~ two seconds. It derinihl:r cut-orr and c&ms ~ck in. 

Cen ycu est!Jr~"\te his speed in tho tum? 
I don'~ know; it ap~>red to be normal noreorltss • 

j 
r· 
;, 
;. 

' t ~ r _} 
r . 

Froa your ro~iticn in the ..-nW,r -r.T.ere did ycu !irat. hear tho th1n.s? i . /i 
i':ell, !·h~rr it vdlen it gets past the Fire Station. I cUI hear it ~ 
roar. tD :; 

cusslriC:rAT~~c:A,RNCi_Y..f'PwO,_. ~o • ,· ' 
Ho" ...a:os the roar? B r _., L __ L. ~V_ ~ 
Continunl Et 3.11 tims. TO ~(',. Qfr't' ;_ .? 
Are 7tU derinito about t~e pol'l'tr chop-of!? IIY AUT1f2RITY 0 lk A,~ ~\ '.' 
I am. ..). \:.. C.. DAte ' :r· 

IIY • 

l,'hP.t kind or srlll:e when the JXIW'!r chopped ott? 
Just after it lett the rur.wa7, it was slllOking but at the intereect.iClft 
the aMCike ~;.uit. It wsa always white smoke, no black smoke at t.r11 tblw. 

t. .. 

Q: r.here did the ship break :round? .. A: JU3t a little bit p~st the Fire Station. 

Qa Did the clilr.b look nonal? 
A: A little ster-p right at rirst. 

Qa A.tter the eng!ile·cut out, did he continue to climb? 
A: Yes. 

!2?Jor.r. 
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1.<: You watched hi.l!l ~11 th~ t.im? 

,..., -J ~ ;,\..) 

RESTRICTED 
. A.: Yea, z:r.:i o.t th') top or niaht he was nll abon th Hollywood HUb. 

t;&: Did it :.p~ar to stall? 
.t..: 1es, and tlnn turned U.'l and turnsd to the right. 

~~ Cn his "-ay do~ did you notics U' th'lre was much decreaes 1n the speed? 
A: !!s ....as her.dsd np 3nd it sortor stalled :.nd fell in; looked lik., almost 

strait:ht. 

~~ !lid it look like a stall? 
A: Yes it did. 

C.: Df.:i ;rou '"" hi.l!l get out? 
.l: uo. 
"I .i.bout how lone .art"!r the h3tch cams orr did it stall? 
A.: Three to Four seconds. 

Q: Could you tell ldlether ths flaps were extended or not? 
A: It look'!d as tho'.lgh they were down. 

fu~. 

1 ?.., ... ~,...,. 
•· "• • ~ •41 l.,., I I 
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_REsTRICTED 
I we.s VIHh !.::lJor Bonz ~t. tl!a Ure ha entered t.hs cockpit. and I 

hooked on the tract.cr :trid towed h1l1l out to the end ot Building 332 
wher~ he plueged 1n the rectifier and atart.ed t.he power unit. The 
ship made P. "nice shrt" and I p.1rt1cularl:r nohd t~t it was not. a 
"hot start". i.!ter the rilot had start.~d the ene;1ne, I £Ot on the 
ri;!ht wine and rode out to the taxi strip where the ttactor w:1a un­
hook~d !:"!:'-:: ~he ::.irplane &nd I rema1n'd at. t.hil spet t.nd watched the 
take-':~!!. i'r~noll:lly, Ec.n.i., had inquire..! as to whether there was an 
outside air temp~rat.ure g~e on the ~hip, ~hich waa the onlr question 
Lltat. he asked. io'hlle the ship was at the tlorth-end ot the :runwa7, I 
could not. tell whether there W&S anyt~ing unusual 3bout the sound ot 
the 11neine in view of the fact thllt lhe ship W&ll racing ms and there 
W1tr<l Other ir.lerferi:tg SCuncUo iihen it passed IDS £Oing down f.M rUll11117, 
it sc.ur:ded "t.:ood" until it e.rriTed at the intors~ction ot the runway•, 
when I se.w a putt ot white sroke. There waa no tire in eTidence nor 
did I hear any unusual noise. I cannot s~ where the putt ot white 
smoke came !rem except that it. appeared to be at the re&r ot the ship. 
It ia rr;y opinion that the ship reached an altitude or bet••n .500 and 
SOO rt.. when he made a right. bank, the willgs aeeued to nutter, and the 
ship nosed down to the right. 

1?~--~~r .. .; . ' ' REsTRICTED 
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'· WAR DEPARTMENT 
ARMY AIR FORCES 

MATI:RIID. CIENTitlt 
orr~ca 01' ™• A••Y A•• P'OitCU ft..,.aananv• 

LOCKHEED AIRCRAFT CORPORAnON 

CTED 

Subject: .U..reratt .lce11!Cit to Sldp P-1!0, 
U7 lfo. 44-8~ (llt,. l.O'n.) 

FollowiDc S. ID atraet ~ tha aet1al 1teu take tzoc. tha 
lJI~'• tlicht repoz to book I· 

1. 

2. 

'· 
4. 

'· 
6. 

7 • 

,. .... 
1 I • .. -. r ~ 
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Lett aprinc-lo.4.S elnator tab laoka Ole&l"'DDe. 
(llepc:lrte4-741-45 1214 cleare4 7-rt-1.5 liT Iupeet.or 42.) 

Ho .. clallpe DOt n-tdqtliid ~ ahip. 
(Cleared b7 Iswpectcr .g.) 

Bolta not ateUed forwud IIIC1De auppozto ~ Solnt 
cap. (Cleare4 7.:rl liT IDipector 42.) 

i 

l'llielq• tut .-p plate bolta 1.tU f'cel. (bporW 
7•25, cleare4 7-26 liT Iaapeotor 42.) · . 
I-16 tllel ~ reUat nl:n 111 41ft tlap area 1111talle4 
baekwarda. (Cleancl 7-26 1'7lJ!iplctor 42.) 

Ri&ht hd fuel t.rautc ~.,. leeb. (Cl111'14 7-rt liT 
Iupector .t.2 •) 

Oplll11it.DI11 bale Cll aft 1114 ~ paah•pall. tube. (Cleancl. 
liT lJiipletor .1,2. Jfo date.) 

Jotea 'l'bia 1D!icatea 111Rtt1&1111t thre.4 ...,_t ~ 
tlle throttle ziaSII-..,.---~ "='D. . 
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Pftge 2 ' ' CQ~:]tJiJ£t~l~~-
SubJ. Ship ll'1 44·SS0.48 .Aec!c!ut D 
Datu S·S-45 RESTRICT£ 

8. Spue n.aher anc! two ac:rna cae loose Ju nut 
OD ac::aotrol paah-PJll tube beh'"' cockplt tria. 
(Cleared 74.7 b7 Iupec:tar -'2.) 

9. llnator r..op mt ocatrol tUck ill oockplt hu l/4 
inch IIPo (Cleancl •01 II 11• OD 74.7 IUI4 bcnlcht 
ott b7 Ia.pector -'2.) 

10. Lett hazd ~ tnnatar ftln llake4 c!urfzlc JAIIill' 
l'11D. (Riportecl OD 74-7, olMn4 7•'SJ b7 IPpeotor 
-'2.) 

u. l'balleaJt at liB" zrat c:a lJJie to rl&tat ot 117-su• 
ftln. (Reopol"Wd 7-:n, o:t.rec! 7•30 'b7 Iupeotor 
~.) .§ 

0 

12. Bazowbio rwm4 anc! nplaee4 witll 11ft lL.-owtzoie. ~ 
· Munltactwer • .,.,,... W lo. 6. (Pmcrll4 7•'SJ fi 
anc! illllpiiCte4 1'-'7 b7 Iupeotor ~.) g _.,.,, 

13. OotcDCl" r.-ou4, teat.! c:a beach, re .. t IUI4 aNl..a§ 
0D belCh aJII! l'dutllle4 ill airpl.ule IJ-7.;-'5 ll7 S ~L-'1 
IPpectcr .4!!.) a 

14. Pi~ tllrM4114 ftttlDc o •on:MUcm. ill the att. cd ~ 
ot lliamal lhut-otr ftln looM. (BtporW 8-51 · ~ 
oleared 8-7.) i1 

- .... -· ---- . g 
Pilot' a aquawka OD nnt l'roc!1lot1c:a ni&ht u Z'W)10Z'ite4;!11 

Pilot Jlq •••~1 

1. -..41 latt. ra!c!er. (Ban to h::~l4 lett l'Q54er to kMp 
a1rp1aDe atra!cht·) . 

2. .AilerOD tUck .will DOt atq o..,t.aroc!. 

Jotez .&ttatialia call114 to prn1ou It• ro. 9 
which p~~aibl7 will han ao. beaiz1c c:a Wa aqaawk 
but ca which DO nwart wu aooc.pliahell. 

' 
l!uwetrle bata11114 ca the a1rp1aDe at tile U.. ct tile 

eruh waa ill the cric:fn.X at.ate of Mttizll u noei'l"'ll trca tlle TIDc!a:r'• 
tact.orJ'. lo ac!Jaata•ta or taJoper1Dc W liMa be to WI buowtrlo 
at Wa rac111t7. 1 

OoTIZ'DCII' 1arialle4 ca the ~ at tlle U.. ct tile cruJi 
hac! bHD reoftcl IIZI:I! beDGJa.tftta4, IIM1114 IUI4 re-1Dit.a11e4 ill &OOCII'llaJice 
with lutruct1c:aa u neel'l"'ll here tar the proper HtU!Ic ot W• 1mt. 
Iupeotlc:a repoZ"tt ca &he•• two lt.. '" AftUable at Uda c..~oe tw 
turt.her •cnt1DT • 
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~ • 'l'!ll! fUel !'f!lt.ell Nlfunotloned ll&!lln dUrlJ!C the e&eon1 tl!iht ted~. 
Th., wtr: ~n.k= e~!ed ::Or.!pletal7 1n 15 111nut6a. the pllot. not!eed 
that 1'\l.81 n~ be~ pumpe4 out or the tu.el.q. tank. 'nte tanks were 
ret'lllPd et'~r len!~ am a tuel s:ret.e11 cbeclc ne sa. The eyate11 
opent..ed nor!lll!ll7J I.e., the 1'u8elace tank d!d not Oftrllolt with the 
·~ tenk plll!IPII on. The atucJ:: noat 1'11ln eY!den~ was Jured loose 
on l.AM~. This ehip haa the new ateel noat oaa. or allllller d1a1111ter. 
1'11" reeeon ror tbe Mlrunctionlnc or the 1'!l].,.. 'll'lls ZlOt deterl:dned. 

RESIDS C!1 ACC!U:JtlT!D SERVICE T!STS lOR 4--19-45 

SUi .. Dllr11'1i the take-oN' or the last tliiht, the sonrZlOr dlll!lp!d the •lli1n• 
coU. The pllot had onlJ' gone about 100 7Uda1 eo he did not pt into 
a!!7 trouble. The. I-16 p1mp switch and 11aht were on but the pmrp W.a 
not rmm'-n:. 'l'be pw11p ltrelt we11 trozen and had caused the D)tor to 
burn O'J~. Thb ~ ha'te been a eontrlbutflo,: taetor to the tdlure or the 
re'll!'rpe eurrent re~ 1D a predcua tl!aht. 'l'be KOftriiOl' ns 11tuclc opeli 
(aln nlve epr~ broke) and 'll'llll replaoM by a.E. 

R!SUIIE,OF AO::Eu:R.ATED a:RVICZ n:>rs POll 5-,_45 

2J.i .. t.o. an:1 land~ teats nre nm on the last tl!Pt. On the titth 
t&.b-ot'r at 11!00 rp:r, the ~ ~t eold at ~·. the pllot 
quleltl,r pulllped th., eesr dowu 17 the 4!11M!r&ell07 81l'te• a!'~(! latlded on 
tM lake. Darlq the approaob, he I!!OYed the tbrotUa forward and aaw 
white llliOka (raw tue1) coa1lli QUt or the tall. The tire •arn!ni ~bt 
came on for uYeral !leeollds. llhen the encine quit, the I-16 auxil!ar7 
pump n11 on. The tnllela~te tank nlt.ch waa on and the tank had 190 
sallollllo Th8 •In~ tanks were eiiJ)Q'. Tile tuel 117ltaii-wae th~ 
ehecbd after the lan!lrlto 'fbe li-16 J!1D1P nD DOrJalln tbll tuaelac­
tanlc pump ran 01 1r. 1 and the &otwrDCr and b&roMtria ware Oolto 'l'be pllot 
reported that he checked all n!tcbee batore the talceort. He bald the 
brake11 to 11500 Z'JII• 'l'be tire addentl7 want out due to a ~~m~tnt&r7 
etarntlon (If tue1 to the barnere. Tile cauae ot the atarntlon hill ZlOt 
been det.endned. The pUot llade no attempt to atart in the air because 
he war: !O buq. the el'lil!le waa ~.and tor a check up. O.Dintor na 
round to be eoiiJ)lete~ t:unwc! out. 

U:Znt PROQBZSS R!Peet - 1'-so.L, 1015 - 8-6-45 
I 

The !nrlt'r tota lnle 1111 steel alr •hroud on the s,raCUH and .&lllaon qlne 
1a ftr1 peor~ attecbed and creclra a!t.er onlJ' a tn hotira ot tl7illt ,.u. 
to YJ.bration. Tile baftle DOt Onl.T cracka bat pie0118 break Otf IJllt:CO into 
t!te bearizle eoolinl tan wbA.re tbe7 are broha into plecea poselh17 sllllll 
enough to dasp the bearq. '1'h1a ebroud wlll laat lci!C enou&h tr:tr 
prodnetlon to dellnr airpl.lnee-bat a tew houra later, it will. probah17 
crack, and the e~lna wlll baw to be replaced. !hie llitutloll ~rlata on 
all new e~f.nell, aDd 1t not:OOl'ftcted 1Ded1a~tel7 wlll probe~ rem~ 1D 

!~";.".} ~ ~~ndderahle lc18 ot fl7lnc:tJ-80 O.:LASSimoi4NC£LLEDOil'CHA, Ot • 

~ ... ; 9 . . TO _~_>RrcrEp.-
·.j· ~~i~~tHIS IS .l cmmm rnm:. ~~· . ftV AI1THO~tTY OP c (,. AIT I" \-. ' . ____ .,...;;;;;;: lfiilili~d&n 4 _ t t·Sno J 'f a.. mtd,J,.(t:;=:J 'I 1 

-~ JOFEs, 1a • ., .llr corps · · . 1 

;or.,z~,_~"!?~~. ,..._.r._,.~L"".:"";V""\.-""~ !:""·~-... ""'\:.-:-; ~"'~""?~ .. -:_.~~i~tr~-:.~ ~ '"1 .•• -~";; ':"
1
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FOLLOWI~~ STALL TESTS TO BE RU~ 0~ SUBJECT PRODUCTION 
AIRCRAFT COMPLETE VITH LEADING EDGE TANKS CKA ALL TANKS TO 
BE FULL OF FUEL COLO~ 

STALLS TO BE ACCOKPLISKED IN THE FOLLOVIMQ NANMEI COLO~ 

/1/ MIMIKUK POV£R SETTING • A DtFINITE ALTITUDE TO 
BE KAIMTAIIIED AS THE AIR::RA;r SPEED IS LOST UNTIL 
TKE STALL IS ACCOKPLISKED PD 

121 STALL TO BE ACCOMPLISHED VITK FLAPS AND LAHDIMG 
·GEAR RETRACTED PD 

/3/ THE SAHE STALLS IEPEATED VITK I:EAR IETIACTED 
AND 7' PER CENT FLAPS PD 

/4/ THE SAKE STALLS IEPEATED VITK DROP TANKS IN 
STALL AND FULL OF FUEL PD 

IT IS RECOKHEHDED THAT EXTREME ACCURACY BE HAINTAIMED 
SO THAT NO LOSS OR !:Aitf OF ALTITUDE l'AJCES PLACE UNTIL AIICRAFT . 
STALLS PD 

STALL TESTS BE RUN.OM UNCOORDINATED TURNS OF 20 DECREES· 
AND -0 DEGREES WITH FLAPS AND I:EAK UP CHA AND I:EAR OP VITH 

·. ',: ; 
~--· .. ~-

fj 
. 
~ 
I 

• 
·' 
.I • • • , 
t 
• 1· 

:.i 

.. 
. :." .. 
·~ • 

· 7' PER CENT FLAPS PD 

D£TERHIME POWER REQUIRED TO MAINTAIN FLIGKT VITH I:EAR 
UP AND 7' PER CENT FLAPS PD 

IT IS REQUESTED THAT AUTKORITY 81: I:RAHTU TO FLY 
PRODUCTIO~ AIRPLAM~.CHA.SERilL.NUM8tiS--A,~!502l AHD-'4•5,039 

• ..... ·-······ 
A IEPLY ST FONE WILL BE I:REATLT APPRECIATED PD 

CE 

L•!NC•!0•8•2!0 VJ3•038•AC•2521 P!O•A. ···!50-! LAC 1071 •J33•9 
A 0707'7 9 AUC 19'' ENGINE NO 7'1 1•1' 11'00 RPK .1•1' . 
18 POIMT' INCH ENGINE NO 7'5 1•15 .I•1C. 11,00 RPM .. • 11'00 RPH 
11700 RPH 7' PER CENT 20 DEGREES AND -O.IECIEES. 7' PEil CPT . 
7' PER CENT -4·8,027 ---8,039 PD 

EHD 
CE .. 
•• 
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HEADQUARTERS ARMY AIR FORCES 

OF"FICE OF" F"L YING SAFETY , 

rtnHG SJFETY cr·ncm•s RKN:Rr or 

1 1. DATX Alro nn or J.CCUlDra 

: 

:_- ;:':.­., . 
( 
• 
l 
f 

•. 

1 
• 
' 

I ' .. 
" I 

2. LCCATil'~ OF. ACCIDI!Ira On• aile tn1 ot Looldlnd .ur· 1'eralnal, &lrb&nk, Oallf. 

3, AIRaL\FT TYP.B, V:OilEL, SERIES A!lD SEB.UL EtlllBIIla P-80J.•JID, .ACSI 44-85048, · 
. . .. . 

• 4, .URCUFr I!OVS SU1'ICN AliD alOA!Iz.&.fi(l{a Locltbeed .Alr 1'.ndna], &u'banlt . 

5, RtSUL1'S ro AIRau.Ha lll.alnter;rated and barned atter oontao1: with r;rC~W~d, 
. 

:e. msroRT OF .liRCU11' A!ID monr::sa .liroratt ..... a Dew production model which 
·, had lll&de one .production t .. t flt&)lt ot 45 mlmte1 duration, • . . ' 

Ellgineea Znc1ne wa• au l.lli1ou-buUt J·3S instilled nn. 
' . . ·)· .... , 
• ,. ·•I'J:-:<""!J': 

7, E'IL01'1S lf.n."X, HCKI STAtiO: Uil ORO.ll!IUtiOlh Jae&,,Jttohard I, Xajor, .Ur 
·-,rpa, ATSCol attached to the• .lnly Fl1&ht'otn'oe at Lockheed .Uroratt 

~ . 
u Operatiolll ON'lc... ":.· .. 

1 

8. PIL01' InSTCRYa V~jor BorlC had nade elneu tllcht• 1D P-80 alrer1t1: totallDC 
~ hc:::-1 15 ::1cstu. Entin pllot hlltory 81lft1chnt:l1 w•ll knC!W!l to 
make 11e~1a; !iere ur.neceuary. 

8,•••11. Not applica~le • 

12. lc:stL!"J ro amft ~ Pilot • l!ajor Richard I. Bcac - Fabl 

. '13. 
. . 

nA.UAncr. OF iVIiirsa On a _..r;u•t 19&5 •t 1420 (.&pprodaate17), )!ajor BoDe 
took ort ou. 'a routine Arrl1 aoceptanoe tl1cht 111 a proc!uctioa P·SOA·liD 
airorafto .llmoat t.sedlatel1 after brealci~ C"Ound the aircraft be,aD 
to lo .. rower. The pilot be,au a ollabiD& turn 1hortl7 atter orolllDC 
th' tee a azid a lllllllfDt later- jettlacaed the oaDopJ' at au altitude · 
81tit"Ste4 bJ' IIIOit witnellet to be 400 t .. t, Three or four 1e0ond1 

·• later. the a1roratt dlpie4 tharr11 aDd c!on'_ qUite lteeplf into tht 
r,raun:t where 1 t broke U!l 'badly allcl bal'lled. 'llajOI' B~ wa1 out ot the 
coclcpi t befere the cr~1h but .hh paracmate dld not open. 

i . . . : 

1<. IlfT3SfiO.lTICll •• J!ajOI' !on& hac! attended the jet ~DJ1Dt 'r01111d 
l 1ohool at Btl'·zw~dluo a!ld •• 'lYe a thilroach ooolc;lit ta1llar1~ .1 ut1on and_ en••ax-etn; by .&nay P•n=el at ~oe F11pt 1'11t Sa••· 

· 1 II' mo.dt o111 &lnuh tllcht at Kuroo 'bator• retarulnc to the 
I Lockheed m1 na~t two tl1r;htl ....,. .. , dt11Tfl'1 tli&JIU to Lane ·RE.srrun....._ 

.:... \ . 
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P-60 Acc,Lockheed Air Tarminal, C&lit, 6 Augaat 1g46, (Cont 1d) 

. ' 

b. ::ajcr Ben!: had mlldt a total at alntn P-80 tlightl, ten in July 
and e~~ in ~u~at. The tl1&hta aTera~ed ZS mlcut •• tach tor a total 
or -1 hour• ani lf: mir.utee, · : ' 

a, Subjsct alrcr•tt wu a aonnn.tlocal production 11ae ?.SOA·lLO 11'1th 
no exp~rimen.tsl or teat equipment aboard, 'lt bad aade only one p~wrtcul 
tli~ht, Tbia tirat production tllgbt waa partorsad by Teteran. Locthaad 
Test !ilot ~ay aeskiften, wbo baa a wealth .ct T&ried flying ezperi~n.ce 
tot~linc 1~,000 hours ani 11 ragardtd 11 one ot ablalt teat pilot• in 
the budneu, l'r. !:nld111en atateti that the aircraft .... Tery ol•n and 
hs~ enly two ~inor •squawka"• the control· atick wa1 alightly ott canter 
an:l th.o rudder trim noadad alight a4juatzaen.t. Jo uaond production 
rUr;ht by lockheed p81'10D.'!Iel 'ftl de•od DeOIIIU'To 

r d, Due to a lbcrtage of fuel goTarnorl, the CCTirDOr W&l remOTid aft6r 
~the first flight and in.atalled on anoth~r aircraft. Subjeot.~iraratt 

u pOJJJred with an .Ulhon. built jet un.lt which had. b~en. del1Terad 
o;ulpped nth a G& :tf9073185 tual gonrn.or, Attar thia r;onrn.cr had 

hsen. "lo~nod" to another aircraft it waa replaced 11'1th a 0~ ~-iOlB016. 
This latter is an eatlior tyPe and had been dlaapprcTad byAlliacn in 
ita $pacial In.atruoticn 3ulletin. J-5 dated 21 June 1946, tor ~~e reaacna 
that 1t shewed tandonclea to •da.,•,too eaaily ani had a habit ot at1ck• 
int: in a by-pau ccnUtion., i 

I 
a, Throughout tb~ r"lcent h1atcry at th1 l•lO, now knawn u the J-33 
ant:lne. tha rAj or _caull ct trouble lias b"'n the. tuel-ayat•• On tha 
ground, during taka-ott \Dd durlnc flight the unit hal frequently lcat 
power or stepped aa.pletely and iD ltTeral ca••• no ezplanat1cn wa1 
ner tound. The enclne aaply •topped and, when atarted ap!D, ran 
~ertectly. Fortunately moat or thtttailurtt iD the air ~ourred a~ 
~'Urea Fllcht tut ball where an ag{n.e tallura en tan-crt waa not 
aerioul due to the broad ezpanat ot ~lab bed nalbble, . 

t. P·BO ta~e-ctt rpm ia 11,600 an.d,tht gCTerncr 11 11t to aa1ntaln a 
maxiM~ ct 11,700 rpm. Thst ia, it'btcin.a to br·~aac tuel at thia 
settin:;. 

~· ether pUctl at the factory at.tac! that lt. wat l'ajor BOlli'• 
:'J'&ctin to obtain tabl-ctt rp111 or 11,1500 before reltaainc brant tar 
the talce-atr run, and that. be aade no throttle reducUon untU nll 
airborne, thua darend1~ tully on tht r;oT•rDcr, Due to raa ettect, lac 
ln &cTernor action, and alight T&riat1on in adjuatment, a oona1dtrable 
1n.oraua in rP. wUl talc• place, ae nuch u 1500 rp.. Thill wbtll the 
lCYeracr catchu up it will by-pall oona1dtrable htl. Shc11alc! it tlliQ 
atlck in tha by-pu• podtiOD u the OJ ... 90180115 hat bttn tDon to de, 
1t would atane tht normal tuel •ratn. ~jar Bcn.c had ac!lllttec! n•c· 
lecUnt; to u11 "the 1·18 narcency tud p,.p· ea te"Ttral tllchtt, 

h, Aoccrdi~ to the ~ott reliable witntlltt, the aubjtot aircraft 
dlc! not a.toh tire, ezplodt or d1alntegrato in the air, 
. . ' 
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1. Bsti,...tu ot u:dmtllll altitude reached nried trCIIt ZOO • 800 
teet. The ~•jority ·~reed on 400 teet ha.tTer. 

j. llaXilllllr.l rpeod reached ,.., r.rob&bly not acre than 145 aph. It 
waa· therefore im!?onibla tor the pilot to tria the airpl.alle tor. 1 e.,..l 
flight 1n or~er to bail cut, aa back preeiUre muet be maintained on 
tt:.e stick at ''""d' bela. 190-200 ml)h w1 tb the forward CO in ettect 
at talce-otf. The drcratt went into a d1Te thr11 or toUl' aeoonde 
atter the canopy waa jettleoned, or apparently 11 loon •• the pilot 
rel•~•ed the control• to ~et out. 

. 
k. Tho! de~ree to which the IUbject aircraft am particularly lh 
accessory tecticn broke up in the crash hat aade definite conoluaicae 
ditticult to reach. RowtTer, an exteneiYe iDYetti&ation headed by. 
C. L. John•on, lockheed'• Chiet Reeearch Encineer, it still under 
way. All key men on ~r. JohDecn•• atart and lpecial repre•entat1Tel 
trrna Allhon and General Blectr!o are dtTCtinc their tull till• ocnducti~ 
·a'detalltd •~riel ot teeta an~ exr.eriaentl to get at the cauae ct thie 
aecicl~r.t. l'he ~erdgned hu arr1J11ecl to be kept intcr:ud ot their 
reoulte. 

], Attach~d are coniea ot witneae etatemente, fhot~ra?he, &Ld oo~le1 
or Lockha~d intor-otfice correapoadence 1n:Uetat1ns to t0111e degree the 
problema pr.uentad by the P-80 tuel ayet•. 

15. Probable Cauaet. Los• ot~ower due·to an ••·yet undetermined tuel 1y1t .. 
maltunctl.on. 

'16, AIU!n PJPLRSt 

Incl 1 • Stat .. ant ot Kr. Ike Itatcton 
Incl 2 - Statement ot Howard .1, )Cc!lealy 
Incl 3 - Statement ot c. Ko Garwood 
Incl 4 - Reaume or ~ccelerated StrTlce Ttltl tor &-2-4& 
Incl & • Settl~• ot B4rCNetr1oa and OoYer~o• oa P-!0 

Alrplane 
Incl e - Fhoto ct craah 

., 
/) ·.7 . ~~-r.f,c:J~ c..awmrr,. BTII'! · 
Cll)taln, Air Corp• 
PlTiD& S.tety Ottlcer 

· 1~~~:.: .. 1::1:.:. ·tiE..u 
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HEADQUARTERS 

AIR MATERIEL COMMAND 
ttl UPIY ADOIItl IOtM 
COMMVNIC.& nO'f AND IN-
VIICI'I TO AntNTION cr ltE51!!lC'!ED 
fOUOW .. OffiCI ITif.JOl~ 

TS:ICdJUR: lll!rl: ed 

WltOKf rtflD, DA TT0N. OKlO 
-.1rt'\1,1tn 

-~~y._. .... ._ __ _ 

• 

......... ,." ........ 

SUBJECT: 

TO: 

!!:ljor .Urcra!t Accident Report 
A."E' Fom lU · 
.Urcratt No. Wl-65046 

Chief, ny1ng S:l.fety Branch, A.C/J3-J 
L:l.'l(:ley Field, V1rt:1.nla 

1. Tho !ollO'IIing inforn.ation 1s ·forwarded in co:spl1mce with J.l? 
tetter lh. 62-211 paragraphs 4 and S, d:lted 12 December 194Sa 

a. The subject report was receLvOd by this Headquarters, 
21 J~~l&r.Y 1947. 

b. 'I'ypea P-BoA-1-ID. 

c. Place of A.ccidenta Blrbank1 Call!onda1 2 UUes West. 

d. Dato or Aecid11nta 6 Aacust. 194S. 

e. Operator: Richard I. l!ong, 'llajor, Air Corps. 

r. Alth011f;h thh. Headquarters cannot ciTe a definite annar 
as to the factor causing the craoh of i'-00 llo. 411-85046, the following 
1nfomat1on h sub:litted: ' 

(1) A. review of the accident, the report, and aspacial}Jr 
::xhtt.i.t "V", indicates that discrepancios llo. 2, 4, S, 6, O, 101 11 and 1U 
could po:~1bly have been attributing !actors to the observance by wit.­
ne::::e:: or fael vapor comlr.g from Yarlous parts or the aircra!t preceding 
tho crash. A.lthcu&h the reference remarks indicate that the discrepancies 
were cleru-:xl by I~ctor No. 42, it does net indicate th&t the discrep­
:mc1.;:~ wero remod.led. I! Itm No. S Willi not connected, this could· have 
bePn the fnctor cllllsinc the accident as no fuel wruld cat to the engine 
under ~ercency condition~. 

(2) n8roronce 1s made to D:hib!.. t "11", subj&cta "R~t or 
Acceler!lt."'l !l4>rv1ca Tests," "Wherein it was definU.oly 1nd1catad that the 
!\lel syst~ was not !anct1cn1ng properly. '!h&se t.asts indicate that the 
cccrr;ency I-16 !\1&1 pucp was a factor in encin& stoppage on a prmous 
fllr.!lt l\lld thia could possibly have oc=~ a."ld bltlln the prodnc:1ni factor 
or the ~1bject accident. 
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Subj~ct: !:ajor Aircraft Accident Report, AJoY ror::: 14, AC ::o. 44-C$o48. •=: Chief, Flyinc Sa!oty Branch, AC/AS-J. Larr_ley Field, Vi.l""'.,ir.i!!.. 

()) A!ter the accident, it was detomined that Ule stop-. 
cock dcsl.r.n 'lfl1ll a possible !actor !or the ned den~,· in Ulat ·I!. differential 
pres!'llre in the stop-cock valve or a breakage or the stop-cock l..1.nk:!o;e 
'::"'".lld pernit u ... !!top-cock valve tn close, cocpletely shutting orr tuel 
!roc, t.ho ent.:ine. A atop-cock dosicn ch&r(;e was il::nediately incCil"pornted 
in production onctnes and the retro!IC'tive change was l!lllde !or aircraft 
ln service. -

(4) Another contributing !actor to the accident may have 
boon caused by the washer on Ule positioning stud or the lO'If pressure 
fuel !lltor enterin& the r.laln tuel· pump, causing brea.kage or the gears 
or seizure of the pump, thus partially or completely starving the engine 
or fuel. Technical Order Ol-75FJA-2F-U has ai.nce b~n published to 
correct the possibility or thla washer being a contributing ractcr to 
nccl.dents or this nature. 

(5) The dUI:Iping of the covemor could possibly have caused 
n n:un!!-out, if the emer&eney tuel aystBII was not 1'\lnctioninc ·properly, 
ns indicated in ltel'l llo. 5 in P.xh1 b1 t "V". The A.AF -a experiencing 
cxcosslvo r.ovemor trouble at tho time or ~.Jbjsct accident. 

£• ill Co:l.Cerned personnel or AJtC i.Jimediately investigated the 
accident and all possible corrective action was taken at that tiroe. 

- 2-

a,.;~~7,.c.c·:£' 
':fALTER F. KUTScm:RA 
Lt. Colonel, Air Corpe 
Ad::dn1strnt1ve Assistant 
JW.ntenance Division 
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0 '1 I I 2/ l!b 
Northrop P-79 B 

Last re\ised September 19, 1999 

The Northrop XP-79 originated in 1942 as an idea by John K. Northrop for a high-speed 
flying \\ing fighter aircraft powered by a rocket engine. Near-sonic speeds were 
emisaged. The idea was somewhat similar to that which eventually produced the 
Messerschmitt Me 163 rocket-powered interceptor in Germany. 

The Northrop fighter project was to be powered by a 2000 pound thrust Aerojet rocket 
engine, \\ith takeoff assisted by a pair of I 000 pound thrust rocket boosters which would 
be dropped after takeoff. Northrop proposed that this airplane be flo\\n by a pilot lying 
prone in the cockpit, since it was hoped that this would reduce strain on the pilot during 
\iolent maneuver and would present a minimum silhouette to enemy gunners. 

In January of 1943, the USAAF issued a contract for three prototypes under the 
designation XP-79. The availability of jet engines led to a decision in March to use two 
Westinghouse 19-B turbojets in the third prototype, which was redesignated XP-79B. 

Since the layout of the fighter was so radical, it was thought that test glider prototypes be 
built to verify the validity of the concept. One of these was designated MX-324, and was 
fitted \\ith a fixed tricycle landing gear. The MX-324 was towed into the air by a P-38 on 
July 5, 1944, and became the first American-built rocket-powered aircraft to fly. 

Delays in the development of the Aerojet rocket engine caused the USAAF to cancel the 
two XP-79s, lea\ing only the XP-79B. The serial number of the XP-79B was 43-52437. 
The XP-79B was finally ready for flight testing in the summer of 1945. The pilot lay 
prone in an unpressurized cockpit situated between the two turbojets. The flying wing 
was of semimonocoque construction and was built largely of magnesium in order to save 
weight. Instead of conventional ailerons, the ,,;ng had air intakes at the tips for lateral 
control. in much the same manner as the XP-56. The aircraft was equipped with a pair of 
vertical tails, presaging the MiG-25 and the F-15. The retractable landing gear consisted 
of four wheels, two each in tandem. 

1l1e XP-79B was to use a rather unusual technique for destroying enemy aircraft. 1l1e 
\\ing leading edge was reinforced so that it could slice off the \\ings or tails of enemy 
aircraft by ramming them! And ifthat didn't work. the XP-79B was equipped \\ith a 

08.'0412000 6:42PM 
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more conventional armament of four 0.50-inch machine guns in the wing leading edge. 

The XP-79B was transferred to Muroc Dry Lake in June of 1945. Flight testing was 
delayed by problems with bursting tires during ground taxiing trials. On September 12, 
1945, test pilot Harry Crosby finally took the XP-79B up in the air for the first time. It 
flew all right for about fifteen minutes, but the plane then suddenly went into a spin from 
which it proved impossible to recover. Crosby attempted to parachute to safety, but his 
chute failed to open and he was killed. The XP-79B impacted in the desert and was 
destroyed in the resulting fire. Magnesium burns very nicely. :-). 

Although the mishap that cost Harry Crosby his life could have been corrected, the 
USAAF decided to abandon the project. 

Specification of the XP-79B: 

. , 

Powered by a pair of 1365 lb. st. Westinghouse 19B turbojets. Wingspan was 28 feet, 
length 14 feet, and height was 7 feet. Wing area was 278 square feet. Gross weight was 
8669 pounds. Estimated performance included a maximum speed of 547 mph at 20,000 
feet, an initial climb rate of 4000 feet, a sen ice ceiling of 40,000 feet, and a range of993 
miles. The proposed armament of four 0.50-in machine guns was never fitted. 

Sources: 

1. American Combat Planes, Ray Wagner, Third Enlarged Edition, Doubleday, 1982. 

1. The American Fighter, Enzo Angelucci and Peter Bowers, Orion Books, 1987. 

·' 
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someone must have recognized the absurdity of that idea, because the XP-79B order 
also stipulated that the fighter should accommodate four .50-cah'ber Bro\\ning machine 
guns outboard of the jet engines. Neither the guns nor the cockpit prcssurizltion S)'Stern 
(:lllo\\ing the pilot to function at 40,000 feet) were destined to be inst:llled in the plane. 

Painted white overall, and given the serial number 43-32437, the prototype XP-79B was 
cm'l:fed "ith canvas and trucked to the 1\Iuroc Dry l...:lke testing facility. Its fmt b:tiing 
tests were conducted in June 1945-during which its tires burst on several occasions. 

Fmally, on September 12, 1945, Hany Crosby prepared to take the XP-79B up for its 
maiden flight-and almost ran into disaster before he got off the ground. As the plane 
accelerated do\\n the runway, an Anny firetruck pulled out directly in its path. Crosby 
chopped the throttle but then applied power again as the truck got out of his way. 

Taking off\\ithout further incident, Crosby climbed to 10,000 feet During the nex115 
minutes, he flew back and forth <n'et' the field, testing the exotic plane's ability to turn. 
Things suddenly went mung during one such tum, and degenerated into a nose-do\\n 
spin. After a brave but futile effort, Crosby fmaDy judged it impossible to regain control 
of the plane. Jettisoning the escape hatch, he tried to leap clear-only to be struck by the 
wildly roTating "ing. Crosby fell to his death, his parachute unopened The XP-79B 
slammed into the desert floor and exploded in a white-hot flare of magnesium that 
consumed the entire plane. 

Northrop's engineers determined that the control problem that had cost H:my Crosby his 
life could be corrected, but the USAAF decided to abandon the XP-79B project. World 
Warn was <n"er, the Lockheed P-80 Shooting Star was entering production, and other, 
more conventional jet designs were showing greater promise than the fl}ing-ram 
concept. 

The techniques in\'Oived in the production of the XP-79B would later help in the 
development and mass production of the ultimate realization of Jack Northrop's 
fl}ing-\\ing dream-his giant B-35 and B-49 bombers. Judged on its o\\n merits as a 
fighter, however, the Fl}ing Ram was a preposterous idea from the outset-a waste of 
time, money and effort, as well as the life of one of America's finest test pilots. 

OSlJ0/2000 7:16PM 



Jack Northrop's XP-79B jet fighter looked unusual,  
but its method of attack was even more bizarre. 

By Jon Guttman 

In the late stages of World War II, American bomber formations over Germany were 
occasionally attacked by a small, rocket-powered interceptor, the Messerschmitt Me-163 
Komet. Fast as the Me-163s were, however, they were usually more spectacular than 
effective. Nevertheless, American aircrews must have marveled at the technology behind 
such an advanced-looking weapon--unaware that since 1942, something similar had been 
secretly under development in their own country.  

The fighter that eventually became the Northrop XP-79B had an astonishing parallel 
development to the Me-163. It began in 1942 as a rocket-powered flying wing, but, in 
contrast to the Me-163, the American design was later adapted for jet power. Another 
difference between the XP-79B and its distant German cousin lay in their methods of 
attack. The Me-163 was meant to defend a faltering Third Reich with wing-mounted 
30mm cannons or unguided rockets. The XP-79B's main means of downing its 
adversaries is best expressed in its nickname--Flying Ram.  

 

John K. ("Jack") Northrop designed numerous advanced aircraft of conventional 
configuration, but he was fascinated by the flying-wing concept. He believed that such a 
pure airfoil surface would have the most efficient lifting capabilities. Also, the absence of 
a fuselage and tail unit would mean less drag to affect overall performance--as well as 
lower production costs. Shortly after designing Lockheed's famed Vega series of 



monoplanes, Northrop formed a small company of his own, the Avion Corporation in 
Burbank, Calif. His first Flying Wing made a successful maiden flight from Burbank 
Airport in 1929. It was originally powered by a single tractor-mounted engine, and tail 
surfaces mounted on twin booms aft of the wing increased controllability. Northrop's 
creation was modified to pusher-engine configuration before undergoing further flight 
testing at Muroc Dry Lake, Calif. Avion was renamed the Northrop Aircraft Corporation 
that same year and became part of United Aircraft and Transport Corporation, an early 
superconglomerate that also included Boeing.  

During the Great Depression of the 1930s, Northrop temporarily shelved his flying-wing 
dream to create some solid moneymakers, like the record-breaking Alpha, Beta, Gamma 
and Delta series of high-speed mail planes, and military designs such as the BT-1 and A-
17. Then in 1939, Northrop broke away from United to form a completely independent 
firm, Northrop Aircraft Inc., and relocated to Hawthorne, Calif. He obtained subcontracts 
to manufacture other companies' aircraft before gaining his first new contract for a design 
of his own--an order from Norway for 24 N-3PB seaplane patrol bombers.  

Northrop felt confident enough to resume his flying-wing experiments in 1940. His next 
attempt, the N-1M, was the genuine article, dispensing with the boom-mounted 
tailplanes. It first took to the air on July 3 with Vance Breese at the controls. Breese 
reported that the N-1M handled well and seemed to require less horsepower than a 
conventional aircraft to achieve the performance he wrung out of it. The N-1M originally 
was powered by twin 65-hp Lycoming engines driving pusher propellers, but it 
underwent several changes in power plant and wingtip configuration in the course of 
more than 200 flights. Fortunately, the historic N-1M was preserved, and it is now on 
display at the National Air and Space Museum.  

Northrop continued to experiment with flying wings like the N-9M and JB-1 during 
World War II. He also produced a fighter, the XP-56 Black Bullet (see "Aerial Oddities" 
in the May 1991 issue). This was a pusher-engine canard design that was almost all wing. 
(There was a tailless fuselage of sorts, from which dorsal and ventral vertical control 
surfaces protruded.) The XP-56 proved to be a failure, but that was compensated for by 
the brilliant success of Northrop's more conventional twin-engine, twin-boom night 
fighter, the P-61 Black Widow.  

Northrop's flying-wing concept took a dramatic step forward in 1942, when he convinced 
the U.S. Army Air Forces (USAAF) that he could build a fighter that could reach the 
speed of sound. Beneath the USAAF-classified wraps, "Project 12," as the design was 
designated, was a rocket-powered flying wing with a wingspan of only 32 feet. The pilot 
was to fly it in a prone position, the rationale being that such a posture would make him 
less vulnerable to G-forces and raise his "blackout threshold" beyond normal human 
limits.  

The first experimental vehicle under Project 12 was the MX-324, a glider that was to be 
followed by a powered version called the MX-334. A simple steel tube and wood affair 
with faired, fixed landing gear, the MX-324 had a wire-braced vertical fin that looked as 



if it had been added as an afterthought--which, in fact, it had been, since it could be and 
later was removed. In one of the most undignified methods ever devised for getting into 
an airplane, the pilot had to clamber up on the trailing edge of the wing and slither on his 
stomach through a triangular hatch. After some unsuccessful attempts to use an 
automobile to tow the MX-324 skyward, it was towed into the air behind a Lockheed P-
38 Lightning.  

During an early flight, the MX-324's test pilot, prewar racing pilot Harry Crosby, 
encountered trouble when turbulence behind the P-38 towplane flipped the glider upside 
down. The MX-324 went into a spin. Even when it suddenly came out of the spin, it was 
still inverted and descending in ever-tightening circles.  

Crosby jettisoned the two-part hatch-canopy, climbed out on the wing and kicked free. 
After his parachute opened, however, he saw the runaway glider coming right at him. As 
luck would have it, the wayward wing narrowly missed Crosby and came down in the 
desert a short distance from where he came to earth. Little could Crosby have suspected 
that he would find himself in a similar situation in a similar airplane two years later...with 
a far less happy landing.  

The MX-334 took to the air in October 1943 for some unpowered testing while the 
Aerojet Corporation completed its XCAL-200 rocket engine, which was to be powered 
by monoethyaniline fuel, oxidized by red fuming nitric acid. The MX-334 made its first 
flight with the new engine on June 23, 1944, and fulfilled Northrop's promise to the 
USAAF. Although capable of only 3.5 minutes of powered flight, it was the first 
American rocket-powered aircraft to fly.  

Despite the effort put into the secret project, the USAAF ultimately concluded that the 
rocket-powered MX-334 was a dead end. Much research data had been culled from it, 
however, and Northrop had a spinoff of Project 12 in the offing that the USAAF regarded 
as being militarily far more feasible--the XP-79.  

Essentially, the XP-79 was an interceptor that would bring down its opponents by 
ramming them in flight. During the early months of the German invasion of Russia in 
1941 and 1942, Russian fighter pilots had frequently resorted to various taran, or midair 
ramming techniques. There was no real need for American fighter pilots to resort to such 
tactics, however, and the USAAF officer who came up with the idea for the ram fighter 
may be grateful that his identity is lost to history. In any case, in January 1943, Northrop 
was awarded a contract to build three XP-79 Flying Ram prototypes, each of which was 
to be powered by an Aerojet rocket engine with 2,000 pounds of thrust.  

A plague of developmental problems with the proposed Aerojet engine, and the 
unlikelihood of its being able to keep the plane airborne for more than 30 minutes, led the 
USAAF to cancel its order for the rockets and for two of the XP-79s that were to be 
powered by them. The Army did, however, consent to completion of the third prototype, 
which used two Westinghouse 19B axial-flow jet engines with 1,345 pounds of thrust 



each. The jet-engine revision, designated the XP-79B, weighed 5,840 pounds empty and 
8,669 pounds with a full operational load.  

Like its rocket-powered precursor, the jet-powered XP-79B was essentially a wing, with 
the pilot lying on his stomach between the two jet engines. His head protruded into an 
acrylic-plastic windshield fitted with an armor glass section. An overhead hatch gave him 
entry to and, if necessary, a hasty exit from the cabin.  

As radical as the XP-79's all-wing configuration looked, its structure was equally 
unusual. The airframe was made of heavy-gauge magnesium. The leading-edge skin was 
three-fourths of an inch thick; reinforcing steel armor plate of one-fourth-inch thickness 
was heliarc-welded at a 45-degree angle just inside the wing's leading edge. The 
wingspan was 38 feet, with a wing area of 278 square feet. Overall, the XP-79 was 14 
feet long and 7 feet high.  

Upon receiving reports of approaching enemy bombers, the XP-79B was intended to take 
off with the aid of JATO (jet-assisted takeoff) packs at an estimated rate of 25,000 feet in 
4.7 minutes. Reaching an altitude of 40,000 feet, the Flying Ram would then dive into the 
formation of enemy aircraft at an estimated speed of up to 547 mph and clip their wing or 
tail surfaces with its own reinforced wings. Even among the USAAF brass, someone 
must have recognized the absurdity of that idea, because the XP-79B order also stipulated 
that the fighter should accommodate four .50-caliber Browning machine guns outboard of 
the jet engines. Neither the guns nor the cockpit pressurization system (allowing the pilot 
to function at 40,000 feet) were destined to be installed in the plane.  

Painted white overall, and given the serial number 43-32437, the prototype XP-79B was 
covered with canvas and trucked to the Muroc Dry Lake testing facility. Its first taxiing 
tests were conducted in June 1945--during which its tires burst on several occasions.  

Finally, on September 12, 1945, Harry Crosby prepared to take the XP-79B up for its 
maiden flight--and almost ran into disaster before he got off the ground. As the plane 
accelerated down the runway, an Army firetruck pulled out directly in its path. Crosby 
chopped the throttle but then applied power again as the truck got out of his way.  

Taking off without further incident, Crosby climbed to 10,000 feet. During the next 15 
minutes, he flew back and forth over the field, testing the exotic plane's ability to turn. 
Things suddenly went wrong during one such turn, and degenerated into a nose-down 
spin. After a brave but futile effort, Crosby finally judged it impossible to regain control 
of the plane. Jettisoning the escape hatch, he tried to leap clear--only to be struck by the 
wildly gyrating wing. Crosby fell to his death, his parachute unopened. The XP-79B 
slammed into the desert floor and exploded in a white-hot flare of magnesium that 
consumed the entire plane.  

Northrop's engineers determined that the control problem that had cost Harry Crosby his 
life could be corrected, but the USAAF decided to abandon the XP-79B project. World 



War II was over, the Lockheed P-80 Shooting Star was entering production, and other, 
more conventional jet designs were showing greater promise than the flying-ram concept.  

The techniques involved in the production of the XP-79B would later help in the 
development and mass production of the ultimate realization of Jack Northrop's flying-
wing dream--his giant B-35 and B-49 bombers. Judged on its own merits as a fighter, 
however, the Flying Ram was a preposterous idea from the outset--a waste of time, 
money and effort, as well as the life of one of America's finest test pilots.  
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Aircrall accidclt ~on 23.04.1~6 Vickers 491 \~ lA 1-ttp:/lavialion-safcty .nd/database/1 ~6/460423-0.Itm 

~~~~~ :lt;;About ASrl ••• \··, ,·<dJ 

I of! 

Date: 23.04.1946 

Type: V1ckers 491 Viking 1A 

Operator: Vickers-Armstrongs Ltd 

Registration: G-AGOK 

Cln: 1/101 

Year built 

Crew: 

Passengers: 

Total: 

Location: 

Phase: 

Nature: 

Flight 
Remarks: 

1945 

0 fatalities /4 on board 

0 fatalities I 0 on board 

0 fatalities /4 on board 

Effingham (UK) 

Test 

- (Fiightnumber) 

Accident description 

The Viking aircraft took off from Wisley Airfield at 17.05h for a testflight 
regarding single engine performance for the Certificate of Airworthiness. It 
climbed to 1000ft. After 5 minutes the no.2 engine was stopped and the 
propeller feathered. A steady 15Q.200ft/min was started. After 4 mins the 
no.1 engine cut out, came on again and cut out completely. The no.1 engine 
could not be restarted in time and a forced belly landing was made. 
PROBABLE CAUSE: 'The sudden failure of the port power plant coupled with 
the inability to restart the starboard engine in the height available. The reason 
for the power plant failure cannot be definitely stated, but was almost 
certainly due to the cutting off of the fuel supply." 

Source: (also check out sources used for every accident) 

Copyrigtt 0 199&-~ Harro Rarter I Fabian Lujan 
Aviation Safety Netwo<1<; updated t9 March 2000 

07123/2000 8:22 PM 
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Aircraft accidcrt description M.07.1946 Bristoll70 Freigltcr 2A lttpJ/avialion-safcty .nct/da!abasell94 f>/4 60704..() .Inn 

I of I 

AviationSafetyNetwork 
.·.·.-::::.~:YG:-~--::~X:~.;t~hZ"¥tattth;t~~1.;.:_€A¥SU:·&i 

•• • • •• • • •• • •• • • • •• • Accident Doscrlptlon 

07/tJ'-/ /~6 

-Accident description 

Date: 04.07.1946 

Type: Bnstol 110 Freighter 2A 

Operator: Bristol Aeroplane Camp 

Registration: G-AHJB 

C/n: 12734 

Year built: 

Crew: 0 fatalities /5 on board 

Passengers: 0 fatalities I 0 on board 

Total: 0 fatalities /5 on board 

Location: 

Phase: 

Nature: 

Flight 

Remarks: 

Aracaju; 198km E off (Brazi~ 

Cruise 

Delivery 

Bathurst- Natal (Fiightnumber) 

While on a delivery flight to Argentina fuel shortage forced the crew to ditch 
the plane. The crewmembers were rescued by an American Steamer. 
PROBABLE CAUSE: "A powerplant failure resulting from shortage of fuel due 
to faulty navigation." 

Source: (also check out sources used for every accident) 

EN.ECT.W 

~ 0 199$.= Ham> Ranter I Fabian Lujan 
Aviation Safoty Networ!<; updated 19 Marth 2000 

[di>daimer) 

0712312000 8:29PM 



Airlnft accidat dcsaiption23.11.1~7 Bristol170 Freig!t.cr lA Mp:/lavi>tion-safcty .nd/dalabascll~7/471123.0.hlm 

I of! 

~~.~~~~~~t::~£:mt • 
• • • • • • • • • • • • • • • • • • • Accldont DoscrlpUon ~ 

}1a'Pftl·~~~;:~Ji 
f.!<rAccJdenf~pbfiS'f.• 

Accident description 

~<;J .. • . ~ - '":· ~-~-
S";};JI,ec!~ent ~e~ials~j Date: 

Type: 
23.11.1947 
Bnstol170 Fre!ghter 1A 

Bristol Aeroplane Comp 

G-AIMC 

Operator: 

Registration: 

Cln: 
Year built 

Crew: 

12793 

0 fatalities 15 on board 

F'F'1lblicaUonsc--c,rf<j: --Passengers: 

ij~~~-:i~~~9~ Total: 

0 fatalities I 0 on board 

f~'···Statlti!ICII'i''''"'"~\;r; Location: ~.il4 - . ~--··· ... : ,;.- J~ 

0 fatalities /5 on board 

Wau (Papua New Guinea) 

Landing Phase: 

Nature: Demonstration 

Flight - Wau (Rightnumber) 
Remarks: 
The Bristol landed uphill on the inclined Wau runway. At the end of the 
landing run the brake cable failed, causing the aircraft to run backwards, 
ending up In a ditch. 

Source: 
['vV AAS] + [PEAPL) + [fCARoGB) 

Copopiglt 0 1996-::000 Harro Ranter I Fabian l$n 
Aviation Safety Networ1<; updated 12 March 2000 

07/l312000 8:30PM 
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,,,,_,-~ • . :.· •.•.• • ~: '.· .. i ~: o. "! . • i. ~ :' : I• : ' ' . ~ . • ' .... 
'ThiS first flight of a G-74 occured on September 5th, 1945. The first C-74, 
42-65402~ was 'airborne just two months after after it rolled ofT the assembly 

line. The 1 hour and 35 minute flight was from Long Beach Municipal Airport 
and the crew reported the aircraft handled "with characteristic ease". 

t /•'~-·-·_ , ..... ,. ;-.-.~;.<; ~.. 1- •.•• '· ···- •••• : •• ~ • • • . ,_ , •. 

. . I ' -~- ,1'• t•;. i. ··'"!i ~: •' ~ . . . ' •• - ! ~ • . . • , • _ •• ' •. . ' ' . - . 

The Globemast~r's engines ,V'e~e 'equipped with full-feathering, reversible 
Curtiss electric propellers. They shortened the aircraft's landing role and saved 

' ' brake. weli'r~_They also enabled. the airplane to back up for positioning on the 
-• •· i•' 'I, t'',' • •\ •.• -··· 1 '• •- ·· ' ' n'( , .• •• , • •; 
, ·- .- • '" p •• • _· # • # • • .. _ground. · · · · ·. -· ~·:·,· :·: · 
:.·,:-_ ·;~·~:- .. ~ .ll ;·_ ·-·. ~:~ J•·.·:,.,~:;.~ .. ·.-. ·· ... ··. ,.· --;;·•._~ .. ·~ -.;·~-----~ :-•. :;·~· 

:. ;,:··lit 'ari ~erody~amic se'ns~; the airpland was remarkably efficient Douglas 
. ; . engin'eer.i chose _:dull spa~ fl~p'arrangeiDerit consisting or split flaps under the 
' .. •_; 'fuselage center section~·doubiC.:slotted inboard wing flaps;'a'nd complicated 
·• .. : trijliC:.slotied 'flaperons'oilthe outboard seCtions' which served 'as both flaps 

and ailerons. Low drag airfoil section's were used to cover the 16 protruding 
. flap hinges, giving the aircraft a distinctive 'toothed' look. 

.. ' ' J';·• ·-~ '. :J .. , ·\: "' t .- •.. ;~ .· ... · i ·~- .:.~: ··.i;' '-~ -.~ ;;:; 

Th.e' ai.rcraft-hid unusual 'bug-eye' ~aitopies \vhicli'\vere'cliosen more for safety 
. ,' ttiari aerodynamics: They allo\ved the pilots i nearly unobstructc~d 360~degree 
' .. :-=.·: vie-\va'rtni'nd the aireraft.cThe crew was provided.,vith'quarfers; though 

' ''compact. The' engineer's station was behind the copiiot; the radio operator was 
·. :' !itationed behind the pilot and the navigator was statioried'behind hiiD!Atoilet, 

buffet and sleepinjpjuarters were also pro\·ided for a relief crew. 

The landing gear was patterned after that used on the C-54 (DC-4) but 
expanded in size to withstand greater' tolerances. Hydraulic pressure was only 
applied to gear after take off in order to retract the gear. Extending the gear 

· ' ., ·was done by gravity 'alone with the gear lever simply releasing an 'up' latch 
· · and letting the gear free-fall. Hydraulic gear extension was available iri case of 

· ' emergencies and there was ev.en a passageway provided so the crew could 
• ;~:.: ·· ·' · ·. · ~ccess each_e~gine_nacelle and ~anual_l~ lower the_~~ar~·-.: ·· .. ', 

i"' • -' 

.. . :· . 
,Air Force Service and Operations: 
. ···. ··-~···: r{':,c;.:, ... . · .~:- .•... ,: • I 

'. 

Of tlib' 14 G.lobeniasters built,' 12 were delivered between October 1945 and 
" ., '' ' ' '· ' April1947.; · -·< · .. , .:.-: '· .. : · : 

03109/2001 7:« PM 



C-74 GJobrmastcr 
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Of these 14, the second builtcrasheddlJring flight testing in August 1946. The 
fourth was diverted to a static test article at Wright Field, Ohio and virtually 

.:. · : every component was tested .to destruction bc~veenAugust l946.and 
. : : ,,, ·'-' November.1948. This.was done inorder, to determine the individual. 

, :. · :·:;,. • "· 1i '· .1:.;' . component's ability to withstand 'desigg io;ds •. : : ·; ;. 1 ; .• :; 
' . ' ~ .. 
' ... - . . '' ' 

. The ~C~7!'1 squadr~n' ~as activated al(J.ng with the 'C-74 Project' in September 
-. -- . . •. ------ --- -- ..... ~-l ~ •• ··--·· -· --· - •. --

1946. They were attached to the 554th.AAF Base Unit located in Memphis, 
Tennessee. The 554th was a part of the .Air Transport Command. CoL George 

S. Cassady was put in tharge-oftbe project andl\laj. Lorris Moomaw 
.,; ·. ;·, , ... , ::··i. ·' Jemp!_lrarily ~o-~.I,Da~~~~.tJ!e_~e:'Y.~!lua~ro~hJ::- ::, ,.,: : 

: . • , t: -· : • ' :; . ~ . I ' .: .-·' \; '- ~. I . ,- ; .,1 ! ' ; . ' .• ~ : ,· • . -; :· . ~: -' ; : ,- I ' . ~. . .· • : . : .. . . 1: ! :.; _, :. ;: -. :.. ~ ~ ;: ~ . J.; - •. , ~ .t -~ ~ .. : ; -

;_r; 'Jhe -~~74 ,Sq~ad~o~·~ .~issi!l!l ~~~ ~~r~ef(J1~;,1)Jo _es~l!l~-~ a ~_ight ll~_ogram 
which would accumulate 300 hours of service time on the Globemaster's 
original R-4360-27 engines bi the shortest possible time; 2) to gather and 

.·;:-record all technical data from tests performed on •he C-74; and 3).to train 
: -. • - - • • •. - . • •• • • . • • • • ' '·- •• ' ... ' l • • . . • . • • . • • • • '. ' 

; ; ; ·,sufficient crew members and aircraft mechanics with which ~o conduct these 
- · •. , ·. -r·,. '-• .. ,,,,-,,, ••••oo•· ,'•• • 0 i•,~•o 0., 

' tcs~ •. l:he.R.~J60.~ngine.w~s.earmar~~d for.t~e,B~JS al!~ ~~~~6 so Air:_l\l.atcrial 
. , ; ,Command :w,as espedally .anxious-~~ se.~ ~he . .r~sults ()f t~.e ~qu_adr,o~·~ .u~~. pf the 
... : ..... , •. .,, . .• . . .. .. t· • .. aircraft.... • · .-
-. •.·to.l:. :. 1.) ""' t}•• • t,, &. 1"'u •. ·.·to •. -~ .... ·.t·.:·.i:i • . :: .:. ; .. 1,1 ... r::-t:_..~;~ ~ ... 1n; 

,,._ .. .' ·~- .. l~~c~:,<t' ·..::~ ~~~;; •• •;( ;· l;; • -;i •_.,• ·•";' , .. · ·:~;! •• ~~· 
Original qualifications for a perspective C-74 pilot required 2,000 hours total 

. , . , · . milita_ry ~yil)g time; 250 :ltqurs IJrs~ .pil~t .time .()!1 ~~e .C:~~. ~29, .~a: f1~~-; ,500 
.. , , · .hours. of night flying; .~n.d. 7~ h9~~ ~fi~strjm~nt ~i!De. J~~s.e. ~yere -~~!~al 

" qu~lif!cat!o~s ~~~P .t~o11glt. ~~was a'ckno~~e"g~~ ~~at ."the ,a.i~~raft ~ /~Ctually 
... , · easier ~o fly ~~an ,the ,C7~~ ao.d .the P.i~ot and. ~.f?pilot ~ax~ e~~n)ess to ~o:". Due 
. , .. , to .the complexity of the flight engineer's job, only t~~ ~os~ q~~;~lifie~.men.5verc 

, -._ , . ;· ,; , , . ·; ,,. , . , . consjdere,d,f~r t_h~ .~ssign_~~.llt. . :... ;·.<! ,. .. 

<:\,• :·~-- .~U:·: ~- -~ c:•. u1 : . .~~ • ~ --·-~ ··- ·: i,;;:·,_;~. ·,-: -~/ .. _,,._. ;:;:~>r .... ~ ·:.~-~; 

,-,·•:.· ,-r ;· -:,.·o::.-.·:!'1-; ·;·! 1 :, •· ;::: •• ~· •• ····~ :1947:: :;~,;.:~);:~:, J ~-.( •• : !~ .. Lr •. ;tJ 

. • •• ·.• ..... ,;. •_·.· •, • ,',· .. , ' •• • ', •••• •, •• ' ' ', • "t '. 'I. . ' • ·I . • . - , ' ~ . ' • . ·'I , .. • •• ,. • l l'o o,J,' •' • 'I '•, • ,'J~f. ;,_. .: ;: ~~·:.,t;•:: 

,, , Operations in -1947 included two wec:kly .trips from Morris'!n ,Field to Alb rook 
~" . ·;.Field, Panama using Rio.llato as an alternate field. J~e ~quadronl~asnow 

; :based at Morrison Field, West Palm Beach, Florida after. the 554thAAF Base 
Unit was deactivated i~ the Fall of 1946.-This w~ts pr~sumably due to the fact 
_thatthc -:unways at Memphis were not stressed to take the large gross weight 
·· -- ---·-- ·- -- " ; .. · '_ .. _, "·-··= ·ortheC-74:--.; ·-~"- .. ·"" '-- ... -.. ,_ '·· ·;.~ 

~:,q:_;z;~:-.:~-::·~: :;, ·~··:: ··~ ,. .. ) ~. ~-.. _ : ·<:·-
In March, a Globemastcr was flown to Pope Field, North Carolina for 

h.: }nspcction 11nd flight _te~t_ing.by t~e_:rroop Carric.r,Command. to _f:Ict.ermine the 
airplane's adaptability as a troop carrier. The aircraft was flown for 17 hours 

. . ' 
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edge angles of fabric-<:avered control surfaces vary in flight with the pressure differential 
across the fabric (Mathews. 1944). A Douglas C-74transportwaslost in 1946 when elevator 
fabric: bulging between ribs inueascd tmlingedge angle. causing pitch oscillation.• that 
!role off the win~: tips. C-74 elevators were metal covered afb:r that. · 

Understanding the role of trailing edge angle in aerodynamic hinge moments opened 
the way for its use as another method of control force managemenL Beveled control 
surfaces. in which the trailing edge angle is made amiuarily large. is such an application 
(Figure .5.8). Beveled control •urfaces. a British invention of World War II vintage. wnrl< 
file b:llancing tabs for small control surface angles. Tile beveled edge control worts quite 
v.-ell for moderate bevel angles. As applied to the ,North Americ:m P-5 I Mustang. be\-eled 
aileron< almosl doubled the available rate of roll at high air.<peed.'- where high control forces 
limit the a•llilable amount of aileron deflection. But large bevel angles. around 30 ckgJ-ees. 
acted too well at high Mach numhen, causing overbalance and unacceptable limit cycle 
oscillations (Figure 5.9). Beveled controls have survived into recent times; they are used, 
for example, on the ailerons of the GrummaniGulfslream AA-5 Tiger and on some Mooney 
airplanes. 

5.9 Corded Controls 

Corded controls.' apparently invented in Britain. are thin cylinders. such a.• actual 
cord. fastened to control surfac-es just ahead of the trailing edge. They are used on one or both 
<ides of a control surfac-e. In a sense. corded controls are the inverse of beveled controls. 
Bevels on !ftc control surface side that projects into the wind produc-e relative negative 
JR<sures near the beVel that balanc-e the control aerodynamically, reducing operating force, 
.,11ere3s cords on the control surface side that projects into !he wind cre.-.te local positive 
pn:ssures on the surface just ahead of the cord. This increa.'iCS control oper•ting f<>n:e. 

col-ds on both sides of. con!rolsurfat"C are used to eliminate at·rndynamic owrhalan<"C. 
On one side !hey act as a fhed trim tab. Very light control ron...,. have been achicwd by 
cut and try by starting with aerodynamkally merl>alanced surfaces. cau'<Cd by dcliber•tcly . 
over..ized overhang balances. Quite long cords correct the merbalance. providing stable 
cootrol forces. In the cut and try process the t'Ords are trimmed back in increments until 
the forces have been lightened to the pilot's or designer's satisfaction. 

5.10 Spoiler Ailerons 

Spoiler ailerons project upward from the upper surfac-e of one wing. reducing lin 
on tho! wing and thus producing a rolling moment (Figure 5.10). Spoiler ailerons are onen 
the woe surfaces used symmetrically to reduc-e lift and increase drag on large jet airplanes 
for rapid dc<cents and to assist braking on runways. Spoiler ailerons are generally used 
either to free wing trailing edges for full-span landing flaps or to minimize wing twist due to 
aileron action on very flexible wings. Ordinary hinged-flap and slot-lip spoiler ailerons in 
lhesc applications have no panicular int=st as regards control fon:e minimization. Hinge 
moments are high; brute hydraulic force is used to open them against the airstream. 

However, retractable arc and plug spoiler aileron• are designed for very low hinge 
moment! and operating forces. Although aerodynamic pressures on the curved surfaces of 
lhesc ailc:mns are high. !he lines of action of these pre..-u,..,. are directed through the hinge . 
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64 5 I Managing Control Forrts 

The first OC-2s had a very unde•irnble ch3!11<~eristic in that, even in smooth 
air, they would develop a dirtc:tional o:<eill>tion. In rough air this characteristic 
was worse; and air sicknC'SS was aMmon complaint. .•• It wa.' noticed. by 
watching the rudder in flight, that during the hunting the rudder moved back and 
forth keeping time with the o:<eillatiom of the airplane. 

.. It is common knowled~ that the control surfaces were laid out along airfoil lines. 
B<"CaU"' of thi< fact, the rt:arward portion or the vertical Mlrfacc, or the rudder, 
had curved sides. II was thought thai these cui'\'Cd sides were cau•ing lhe tmuble 
because of separation of the air from lhe surface of the rudder befon: n:aching 
the trailing edge. In other word~ rherc wa'ii a re-gion in which the rudder could 
move iUtd not hit · .. solid .. air. thu., causing the movement from side to side:.. The 
\:"Unarure w8s incrCased toward' the tr.tiling edge Of the rudder in ,;uch a way 3-'' 
10 reduce the supposedly "dead" area ..•• The change thai we made to the ruddu 
...,.. dcfinia:ly in the wrong direction. for the airplane <...:iii:W>:I severely. . •. 
After trying several combinations on both clevatnr.; and ruddu, we finally tried 
a rud<kr with stnight sides instead of those which wvuld nonnally =ult from 
the u.~c or airroil sections for the vertical surfaces. We were rclic"'cd when the 
oscillatiom disappcart:d entirely upon the u"' of this type of ruddL-r . 

The Douglas group had stumbled onto the solution to the oscillation or snaking problem­
reduction of the rudder Hoating tendency through reduction of trailing edge angle. Flat-sided 
control surfaces have reduced trailing ed!;e angles compared with control surfaces th"1 fin 

. nul the airfoil contour. We nC!\\1 understand the role of contmlsurface trailing edge angle on 
hinge moments. The wing's boundary layer is thinned o'n the contml surface's windward 
sic.le (the wing surfac-e from which the control protrudes). Conversely, the wing's boundary 
layer thickens on the control surface's leeward sic.le, where the control surface has moved 
away from the flow. Otherwise stated, for small downward control surface angles or positive 
111ing angles of attack the. wing's boundary layer is thinned on the control surface bottom 
and thickened on the control's upper surfuce. · 

The effect of this differential boundary layer action for down control angles or positive 
wing angles of attack is to cau."' tl1e flow to adhere more closely to the lower control surface 
side than to the upper side. In following the iower surface contour the flow curves toward 
the trailing edge. This cur.-e creates local suction. just as an upw:lrd-deflected tab would 
do.: In contra.<!, the relatively thickened upper surface boundary layer causes the flow to 
ignore the upper surface curvatunc. The absence of a flow curve around the upper surface 
completes the analogy to the effect of an upward-deflected tab. The technical jargon for 
this effect is that large control surface trailing edge angles create positive values of the 
derivatives c,. and c,,, the floating and restoring derivatives, respoctively. 

· - · The dynamic mechanism for unstable lateral-directional oscillations with a free rudder 
. became lutown on both sides of the Atlantic a little-after the DOuglas OC-2 ex.,.,rience. · -­
Unstable yaw oscillations were calculated in Britain for a rudder that floated into the wind 
(Bryant and Gandy, 1939). This was confirmed in two NACA studirs (Jones and Cohen, 
1941; Greenberg and Stcmtield, 1943). The aerodynamic connection between trailing edge 
angle and control surface hinge moment. including the floating t~ndency, completed the 
story (Jones and Ames, 1942). 

. • Following the success of the Hat-sided rudder in correcting yaw •naking n<eillations on 
the Douglas DC-2, flat-<ided control surfaces bc:camt: standard design practice on Douglas 
airplanes. William H. Cook credits GeorgeS. Schairer with introducing flat-sided control . 

: surfaces at Boeing. where they were used first on the B-17E and B-29 airplanes. Trailing 
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BellXP-83 
Last relised October 16, 1999 

One of the primary weaknesses of early jet fighters was their voracious appetite for fuel, 
resulting in a short range and a limited endurance as compared to conventional 
piston-engined fighters. In March of 1944, the Bell Aircraft Corporation was asked by the 
USAAF to construct a jet fighter with extended radius to overcome some of these 
limitations. A Letter Contract for two prototypes was issued on March 29, 1944. The 
designation XP-83 was assigned. 

Bell had actually been working on an interceptor design since March of 1943 under the 
company designation of Model 40. In April, in response to the USMFs requirement. the 
Model 40 was reconfigured as a long-range escort fighter. The Bell Model 40 retained the 
basic overall configuration of the earlier P-59A Airacomet. the first US jet-propelled 
aircraft. Twin General Electric I-40 (J33) turbojets were installed in housings underneath 
the \\ing roots, adjacent to the fuselage. This arrangement had the advantage in that no 
appreciable asymmetric forces were exerted if one engine went out. In addition, no 
fuselage space was occupied by engines, lea\ing internal fuselage capacity free for fuel 
tankage and armament. 

The rather large and bu!J...-y fuselage was of all-metal semimonocoque construction. A 
fully-retractable tricycle undercarriage was fitted. Internal fuel capacity was a capacious 
1150 US gall. In addition, a pair of250 US gall drop tanks could be carried. The ailerons 
were hydraulically-operated, and the flaps were electrically-controlled. A pressurized 
cabin was provided. The cockpit had a small, low canopy with a very sloping '\indscreen. 
The proposed armament was to be six 0.50-in machine guns with 300 rpg, all guns being 
mounted in the nose. However, alternative armament schemes of four 20-mm or 37-mm 
cannon and even a battery of20 (!I!) 0.50-in machine guns were also considered. 

A USAAF contract for two XP-83 prototypes was awarded on July 2 I, I 944, confirming 
the Letter Contract of March. Serials were 44-84990 and 44-94991. Only seven months 
after the awarding of the contract, the first prototype (44-84990) was flo\\n on February 
25, 1945 by chief Bell test pilot Jack Woolams. The aircraft proved to be underpowered 
and somewhat unstable. The close proximity of the turbojets was found to have the 
unintended side effect of allowing the hot jet exhaust gases to buckle the tailplane during 
run-ups on the ground unless fire trucks were standing by to spray cooling water on the 
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rear fuselage. 

The second prototype (44-84991) flew on October 19, 1945.lt had a slightly different 
bubble canopy and a somewhat longer nose to accommodate a heavier armament of six 
0.60-inch Tl7E3 machine guns. This aircraft was used in gunnery tests at Wright Field in 
Ohio. 

The tail plane overheating problem was cured by modifying the tailpipes so that they 
angled outwards. Wind tunnel tests showed that an 18-inch e}.1ension of the vertical tail 
would cure the stability problems, but it is not certain whether or not this modification 
was actually carried out. 

The performance-of the XP-83 was--rather disappointing; and no series production was --­
ordered. Apart from its range, the XP-83 offered no significant advantages over the 
Lockheed P-80 Shooting Star which was already in production, and further work on the 
XP-83 project was abandoned. 

Following the abandonment of work on the XP-83, the two prototypes were used for a 
short time as test beds for other development work. The first XP-83 was used in a ramjet 
engine test program, in which a pair of experimental ramjets were slung under the wings. 
It was intended that the aircraft would be able to fly on ramjet power only, once sufficient 
flying speed was obtained. A hatch was cut in the belly to provide entry into the aft -
fuselage, and an engineer's station was provided in-the fuselage behind the pilot. 
However, on September 14, 1946,just as the test program was beginning, one of the 
ramjets caught fire during a test flight, forcing pilot Chalmers Goodlin and engineer 
Charles Fay to parachute to safety. The XP-83 was destroyed in the ensuing crash. 

The second XP~83 survived until1947, at which time it was scrapped. 

Specification of the XP-83: 

Two 4000-lb.st. General Electric J33-GE-5 centrifugally-fed turbojets. Performance: 
Maximum speed was 522 mph at 15,660 feet. Range on internal fuel was 1730 miles at 
30,000 feet. With two 250-lmp.gall drop tanks, range was 2050 miles. Initial climb rate 
was 5650 feet per minute, and an altitude of30,000 feet could be reached in 11.5 
minutes. Service ceiling was 45,000 feet. Weights \vere 14,105 pounds empty, 24,090 
pounds loaded, 27,500 pounds maximum. Dimensions were wingspan 53 feet 0 inches, 
length 44 feet 10 inches, height 15 feet 3 inches, \ving area 431 square feet. 

Sources: 

1. Fighters of the United States Air Force, Robert F. Dorr and David Donald, Temple 
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' quiclJy.lfthe landing was notmal, the drogue chute could be left attached while the main braking chute 

was deployed. 

Following the end of the landing roll, both the landing and braking chutes were jettisoned at the end of the 
runway before the B-47 ta.--cied in. The chutes were recovered and repacked by the ground crews. 

TI1ere were problems v.ith the ejection seat equipment The ejector seats were removed after an XB-4 7 
accident in which the pilot was killed. As a substitute, an additional escape hatch and bail-out spoiler were 
prmided underneath the nose. 

Deliveries of the B-47 A to the USAF beo.,an in December of 1950. The B-47 A entered sen. ice in l\lay of 
1951 v.ith the 306th Bombardment w·mg (Medium) based at l\facDill AFB in Florida. The 306th was 
intended to act as a training outfit to prepare future B-47 crews. None of the B-47As ever saw any 
operational duty.l\Iost of the B-47As were unarmed and were initially almost v.ithout -..;tat electronic 
components. Only four of the ten had the K-2 bombing na-..igation system. The tail arman~ent of two 
0.50-inch machine guns was tested v.ith an A-2 frre control system on 49-1906 and with an A-5 fire 
control system on 49-1908. Some of the B-47As stayed with the Air Pro-..ing Command. 

Serials of ~7 A: 

49-1900/1909 Boeing B-47A Stratojet - Model 450-10-9 c/n 
450001/450010 

Specification of Boeing ~7 A Stratojet: 

Powerplant: 
Si'{ General Electric 147-GE-11 turbojets, rated at 5200 lb.s.t. each. 

Performance: 
1\Ia.--cimum speed 600 mph at 8800 feet. Sen ice ceiling 38,000 feet Combat ceiling 44,300 feet 
Initial climb rate 3375 feet per minute. Combat radius 1550 miles. Range 2650 miles with 10,000 
pound bombload. Feny range 4000 miles. Takeoff ground run 6000 feet at sea level. 

Dimensions: 
\Vmgspan 116 feet 0 inches, length 106 feet 9 inches, height 27 feet 8 inches, \\ing area 1428 
square feet. 

Weights: 
73,240 pounds empty, 106,060 pounds normal loaded, 157,000 pounds ma.--cimum takeoff. 

Annament: 
Two 0.50-inch machine guns in tail turret (not actually fitted). Normal bombload 10,000 pounds. 
Up to 16 1000-pound bombs or one 22,000 pound bomb could be carried. 

1 DoeingB-47 Stratojet 

,A, Boeing B-17 Stratojet - Chapter 1: XB-4 7 

V' Boeing B-17 Stratojet- Chapter 3: B-tm 

Joe Baugher jbaugher@worldnet.att.com 
Maintained by Carl Pettypiece 
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Martin 210 

XBTM-1, AM-1 Mauler Navy Attack Plane 

After differentiating between torpedo and dive bombers during the 1930's, the Navy decided in 1943 to 
go back to the "three-purpose plane" category used for the TIM and T4M back in the twenties. The new 
"Bomber-Torpedo" (BD planes, however, would be single seaters. Experience had shown that pilots 
could aim bombs or torpedoes and even navigate \vith radio aids, while powerful new piston engines 
(and later jets) provided enough speed to forgo a rear gunner. Development of the new type was 
assigned to several traditional Navy suppliers- Douglas, Grumman, Curtiss, and Martin - and to 

-newcomer Kaiser Fleenvings, operating in the old Keystone plant in Bristol, Pennsylvania. After 
considering a liquid-cooled engine, Martin decided to po'ver its ently with the larger of the two 
"monster" radials, Pratt and Whitney's four-row, 28-cylinder R-4360 "corncob. • A contract was signed in 
]anllaJY 1944 for two prototype XBTM-I's. Martin dubbed the plane "Mauler.• 

With work on the B-26 ending, Martin's engineering department was able to move fast A mockup was 
ready within a month and the first Mauler flying in August Looking ahead to desperate battles off the 
Japanese coast, the Navy ordered 750 of them on ]anllaJY 15, 1945. But then problems arose. The sheer 
size of the plane and engine made the Mauler difficulfforthe pilot to control; a complicated 
hydraulic-assist system had to be-added A number of other items had to be redesigned, including the 
propeller spinner, wing dihedral, and dorsal fin. The torque of the big engine was so strong that it was 
decided to compensate by offsetting it two degrees to the right of the plane's centerline. 

Redesign lasted until early 1947, by which time the order had been cut to only 99 planes, now 
designated AM-1 in the Navy's new attack classification. By this time the rival Douglas AD-I Skyraider, 
which used the somewhat smaller and simpler IS-cylinder Wright R-3350 engine, was entering 
squadron service. The Mauler, meanwhile, encountered still more problems in its carrier trials. The 
planes' tails vibrated violently after hooking arrestor wires; in one landing the whole rear section of the 
fuselage ripped off. Eventually a "roller hook" that dissipated sideways stress when engaging the wires 
was designed to solve the problem, but another year was lost 

In March 1948 • Able Mabels" entered service with four attack squadrons, mostly aboard the new USS -
Midway. In May, the Navy ordered another fifty planes. As these emerged in 1949 Martin test pilot O.E. 
"Pat" Tibbs began flying them with remarkable loads. In April 1949 he took up a Mauler carrying three 
2,200-pound torpedoes, twelve 500-pound bombs, and 800 rounds of ammunition for the wing-mounted 
20-mm cannons. The payload of 10,648 pounds set an unofficial record for single-engine planes. With 
the fleet, though, the Maulers proved difficult to land safely aboard even the Midway's 986-foot flight 
deck. One squadron commander nicknamed his AM's as "Awful Monsters." Although unable to match 
the Mauler's weight records, the Douglas" Able Dogs" were easier to fly and maintain; they were to 
serve on into the 1960's. In 1950 the Maulers were reassigned to naval reserve squadrons flying from 
inland concrete runways. 

Eighteen Maulers were delivered as electronic-countermeasures planes, AM-I Q's. An electronics 
operator sat uncomfortably in a windowless compartment behind the pilot, equipped with black boxes 
and a chaff chute. AM-1 Q's served mostly with Composite Squadron Four, based at Atlantic City, from 
which they were detached to other units. The last active-duty Mauler was in service \vith VC-4 in 
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Any consideration of the XB-47 and XB-48 would be deferred until after they had flown. If either the 
XB-47 or XB-48 turned out to be markedly superior to the plane that was then being produced, then that 
aircraft would be purchased and the currently-produced version would be phased out. This is indeed what 
happened when the XB-47 appeared 

The USAAF concluded that the Convair XB-46 would likely be inferior in performance to the XB-45, 
and that its thin, graceful fuselage would not be able to hold all the required radar equipment. Since the 
configuration of the XB-45 did not depart significantly from that of proven aircraft already in senice and 
hence presented fewer risks, on August 2, 1946, the USAAF announced that they were going to endorse 
the immediate production of the B-45. A contract for 96 B-t5As (North American NA-14 7) was signed 
on January 20, 1947. 

The XB-45 was a shoulder-winged monoplane powered by four Allison-built General Electric 135-A-t 
turbojets paired side-by-side in large nacelles underneath each wing. The tailplane had a large dihedral 
angle in order to clear the jet exhaust. The crew consisted of two pilots sitting in tandem underneath a 
transparent canopy, a bombardier in a transparent nose, and a gunner sitting in the e:dreme tail. The three 
forward crew members entered the aircraft by means of a large door on the left-hand side of the nose, 
\'ith the tail gunner h~ing his own door in the right fuselage underneath the tailplane. The main landing 
gear was mounted just inboard of the engine nacelles, and retracted inward into wells in the wing roots. 

The flfSI XB-45 took off on its maiden flight on March 17, 1947 from 1\Iuroc Army Air Field, piloted by 
George Krebs. On that fm;t flight, the aircraft had to be floy,n under severe speed restrictions, since the 
landing gear doors would not close properly. It was the first American four-jet bomber to fly. 

Three XB-t5s were built. Each of the three XB-tSs was instrumented for a different specialized phase of 
the program. Near the beginning of the test flight program, one of the XB-tSs crashed, killing two of 
North American's test pilots. A total of 131 flights were carried out by the sunning two aircraft before 
they were turned over to the USAF. 

The USAF accepted one of the XB-tSs on July 30, 1948, the other on A~"'lSt 31. Initially, they did not 
have cabin pressurization, but this was later added. In June of 1949, one of the XB-45s was damaged 
beyond repair in an accident. The remaining XB-45 had only a limited testing value due to an initial 
shortage in gm:emment-fumished equipment. A USAF flight test crew delivered the plane to the 
Wright-Patterson AFB in Ohio, where equipment was installed for bombing tests at 1\Iuroc AFB in 
California, but very few tests were actually carried out because of excessive maintenance requirements. On 
1\ilay IS, 1950 the aircraft was transferred to the Air Training Command to sen-e as a ground trainer. 

Serials: 

45-59n9t59481 North American XB-45 Tornado 

Specification of North American XB-45 Tornado: 

Powerpbnt: 
Four Allison 135-A-7 turbojets, rated at 4000 lb.s.t. each. 

Perfonnance: 
Maximum speed 483 mph at 30,000 feet, 516 mph at 14,000 feet, 494 mph at sealevel. Senice 
ceiling 37,600 feet. Initial climb rate 2070 feet per minute. An altitude of30,000 feet could be 
attained in 19 minutes. 2236 miles range with 8350 pounds of bombs, 1700 miles range with 
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Martin 219 

P4M-1 Mercator Patrol Plane 

Nineteen forty-four was a fertile year for Martin's engineers. With earlier projects like the B-26 and 
Baltimore winding down, and the unwanted B-35 shifted back to Northrop, they had time and energy to 
launch no fewer than six new designs: the XB-48, AM-1 Mauler, 2-0-2 airliner, XPBM-SA amphibian, 
JRM Mars, and Model219 P4M-1 patrol plane for the Navy, dubbed the "Mercator." The Mercator 
shared several features with its Martin contemporaries. Like the Mars and Mauler it was powered by the 
Pratt and Whitney R-4360 "corncob" engine, which was becoming a Martin specialty. So was the high 
tail fin also seen in the 2-0-2 and XB-48. Like the XB-48, the Mercator had jets engines, two AllisOn 
J33's mounted beneath the big radials in the same nacelles. 

The intended mission was long-range maritime patrol. Experience in World War II had shown the Navy 
that this need not be limited to flying boats: faster landplanes like the Lockheed PV-1 Ventura, PV-2 
Harpoon, and Consolidated PB4 Y Liberator and Privateer had been useful as well. In 1944, the old 
"Patrol" category was revived and applied to purpose-built landplanes that would combine the size and 
armament of four-engine planes with the economy and range of two-engine ones. Besides two XP4M-1 
Mercators, the Navy ordered another prototype, the XP2V -1 Neptune from Lockheed. 

As had been the case with the Mauler and Skyraider, Martin's competitor offered an older, less 
complicated plane. Like the Skyraider, the Neptune used Wright R-3350 engines. Lockheed had begun 
work on its design work as far back as 1941, and the Neptune \vas already a year into flight testing 
before the Mercator first took off in September 1946. The same month, a modified P2V called the 
"Truculent Turtle" covered a record 11,236 miles nonstop. 

The Mercator offered several advantages, however. A third larger than the Neptune, it was also 100 mph 
faster when the jets were used. Combining two different types of powerplant in the same plane, 
however, proved difficult Both piston and jet engines were adjusted to bum a highly volatile common 
fuel; when an XP4M-l's main fuel line burst on a test flight in August 1947, fumes killed a Martin flight 
test engineer and injured two others. 

The Navy chose the cheaper, more reliable Neptune as its regular patrol plane; it was to continue in 
service even longer than the Skyraider. But the Mercator was not a completely lost opportunity for 
Martin- nineteen \vere ordered in 1947 and 1948. Most were delivered to Patrol Squadron 21, stationed 
at Patuxent River Naval Air Station in Maryland and later Port Lyautey in Morocco. Fast and heavily 
armed with nose and tail tUrrets with 20mm cannons and a 2SOCE Martin deck turret with twin .SO's, 
Mercators were better suited to bombing and mine-laying missions in hostile airspace than to 
antisubmarine patrol. BegiMing in 195 I, they \vere specifically modified for electronic reconnaissance 
as P4M-1 Q's. Serving with a variety of small, secret units, their tail numbers sometimes disguised, 
Mercators \vere sent out to monitor radar and radio signals along the coasts of the Soviet Union and its 
allies. Long patrol missions were conducted at night, the planes loaded with electronic black boxes and 
crewed by 14 pilots, operators, and guMers. Occasionally they met with opposition. There were rumors 
of a hostile attack after a Moroccan-based Mercator crashed in the eastern Mediterranean in February 
1952. Another Mercator was definitely shot down by Chinese fighters near Shanghai in 1956. Still 

.. another fought otT attacks by two North Korean MiG-17's in 1959, the tail guMer being wounded in 
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Accident description 

Date: 23.08.1947 

Type: Avro 689 Tudor 2 
Operator: Ministry of Supply 

Registration: G-AGSU 

C/n: 1235 

Year built 1946 

Crew: 4 fatalities /6 on board 

Passengers: 0 fatalities I 0 on board 

Total: 4 fatalities /6 on board 

Location: Shirfold Farm (UK) 

Phase: 

Nature: 

Flight 

Remarks: 

Initial Climb 

Test 

- (Flightnumber) 

Avro Tudor G-AGSU took off for a testflight and climbed to 50-80ft The right 
hand wingtip then struck the ground until the aircraft crashed into trees, 
ending up in a pond. PROBABLE CAUSE: Incorrect assembly of the aileron 
control circuit 

source: 

C<lpyriglt 0 1996-:000 Ham! Rarter I Fabian 1J4an 
Aviation Safely Netwc<1<; updated 12 Man:ll 2000 
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October ofl947. The maiden flight took place from Bethpage on November 21, 1947, 
test pilot Com in H. "Cort. .. -y" Meyer being at the controls. The landing took place at 
Idlewild Airport (now the John F. Kennedy International Airport), since the runway at 
Bethpage was thought to be too short to risk a first landing of a jet-powered aircraft. The 
second XF9F-2 prototype (BuNo 122477) flew five days later. 

Neither XF9F-2 prototype was fitted with armament nor was it fitted \\ith an ejector seat 
The wings folded upward hydraulically. A single tailhook retracted into the rear fuselage 
underneath the jet exhaust Internal fuel capacity was 597 US gallons. 

During company and Navy trials, the two XF9F-2 prototypes were found to snake 
markedly at all speeds and were longitudinally unstable at all speeds. The snaking 
problem was addressed by increasing the area of the fin and rudder, and the longitudinal 
instability problem was attacked by adding bailles to the fuel tanks. One ofthe 
prototypes shed its tail section during an arrested landing at Patuxent River, Maryland, 
which required some strengthening of the rear fuselage. 

In February of 1948, non-jettisonable fuel tanks were added to the wingtips of the first 
prototype. This feature became standard with the 13th production aircraft, and 
non-jettisonable wingtip fuel tanks were to be a feature of the Panther through its entire 
production run. 

Since the Navy was fearful that the Taylor Turbine Corporation might not be able to 
deliver sufficient numbers of engines in a timely fashion, the Navy encouraged Taylor to 
negotiate an agreement whereby the Nene manufacturing license would be transferred to 
a more-established engine manufacturing company. This was done as requested, and the 
Nene license was purchased from Taylor by Pratt & Whitney. 

Sources: 

L United States Navy Aircraft Since 1911, Gordon Swanborough and Peter M. 
Bowers, Naval Institute Press, 1990. 

2. The American Fighter, Enzo Angelucci and Peter Bowers, Orion, 1987. 

3. Grumman Aircraft Since 1929, Rene J. Francillon, Naval Institute Press, 1989. 

4. American Combat Planes, 3rd Enlarged Edition, Ray Wagner, Doubleday, 1982. 
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Since the XP-85 was to be launched and recovered from a retractable trapeze underneath 
its parent bomber, no conventional landing gear was fitted. A retractable hook was fitted 
to the fuselage in front of the cockpit. During recovery, the XP-85 would approach its 
parent bomber from underneath, and the hook would gently engage the trapeze. Once 
securely attached, the aircraft would be pulled up into the belly of the bomber. If an 
emergency landing were necessary, the aircraft was provided with a retractable steel skid 
underneath the fuselage, and the wingtips were protected by steel runners. 

Since no B-36 could be spared as yet for the project, a Bell-Atlanta-built Boeing 
B-29B-65-BA (Ser No 44-84111) was specially modified for use as the mothership in the 
initial testing. Redesignated EB-29B, it was fitted with a special launch-and-recovery 
trapeze that would be used for the first test flights of the XP-85. 

In June 1948, the XP-85 was redesignated XF-85 when the USAF replaced the prefix P 
for Pursuit by F for Fighter. 

The first prototype XF-85 (46-523) was damaged at Moffett Field, California during 
\vind tunnel testing, so it was the second aircraft ( 46-524) that was used for the initial 
flight trials. These began on August 23, 1948. Initially, the XF-85 made captive flights 
suspended beneath the EB-29B at 20,000 feet above Muroc Dry Lake (later Edwards 
AFB). The first free flight came on August 28. The test pilot detached his XF-85 from the 
EB-29B and flew free for 15 minutes while he evaluated the handling properties of the 
new fighter. However, when it came time to re-hook, he ran into trouble. The XF-85 was 
caught in violent air turbulence underneatlt the parent aircraft. After ten minutes of futile 
attempts to hook onto the trapeze, the XF-85 was slammed up against tlte trapeze and the 

·canopy was shattered. Fortunately, the pilot was uninjured and he managed to make an. 
emergency landing on the dry lake bed below. 

Following repairs, 46-524 made three flights on October 14 and 1 S of 1948. Three 
successful recoveries were made, although each one oftltem was a rather harrowing 
experience for all concerned. However, on the fifth flight, more trouble was encountered. 
The removal of the temporary fairing around the base of the hook resulted in severe 
turbulence and loss of directional stability, forcing the pilot to make another emergency 
landing. Vertical surfaces were added to the wingtips in an attempt to improve directional 
stability while flying in the turbulent air underneath the EB-29B. However, this did not 
help very much, and the six1h XF-85 flight ended in yet another emergency landing on 
the lakebed. The same fate awaited 46-523 on AprilS, 1949, when it made its first and 
only flight. 

In spite of the problems encountered with recovery, the XF-85 handled quite well in 
ordinary flight. Its test pilot commented favorably on the stability, control, and spin 
reco\·ery characteristics. Estimated maximum speed was 648 mph at sea level and 581 
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mph at 35,000 feet. Initial climb was estimated to be 12,500 feet/min, and sen·ice ceiling 
was estimated at 48,000 feet. I don't think that the annament of four 0.50-cal machine 
guns was ever fitted. 

However, the Air Force reluctantly concluded that since the recovery operation \Vas so 
difficult a job for even experienced test pilots, it would probably be far beyond the 
capabilities of the average squadron pilot. In addition, it was projected that tl1e 
perfonnance of the XF-85 would likely be inferior to that of foreign interceptors that 
would soon enter sen-ice. Furthennore, a budget crunch in the autumn of 1949 led to a 
severe shortage offunds for developmental projects. Consequently, the Air Force 
tenninated the XF-85 program on October 24, 1949. 

I have never found any references which state that the XP-85 ever made any flights from 
a B-36 mothership. · 

Although the XF-85 Goblin was ultimately unsuccessfu~ it did provide some valuable 
data that was of use in the 1950s when the Republic RF-84F Thunderflash 
reconnaissance aircraft was adapted for launch and recovery beneath a B-36 bomber. 

XF-85 Ser No 46-523 is currently on display at the Wright-Patterson Air Force Base 
Museum. I saw it there in May oflast year. It is indeed one tiny airplane! 524 is on 
display at the Strategic Air Command Museum in Omaha, Nebraska. 

References: 

1. McDonnell Douglas Aircraft Since 1920, Volume II, Rene J. Francillon, Naval 
Institute Press, 1990. 

2. The American Fighter, Enzo Angelucci and Peter Bowers, Orion Books, 1987. · 
. ' 
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Just as the mediocre MiG-9 31ld the outst31lding.ll.fiG-15 turned the Smiet d~'i!)'l I lf r 
te31ll ofMikoy311311d GUI'C\ich into one of the great success stories of the jet age, 
so did the unsuccessfu121R 31ld first-rate 29A Tunnan sire a proud line of fighting 
Saabs, with IWTies like Lansen, Draken 31ld Viggen. 

France, recovering from a devastating Genn31l occupation, was underst31ld3bly late 
in entering the jet age, although the Ratcau finn had been experimenting with jet 
turbines as early as 1939. During the occupation, the Societe Nationale de 
Constn1ctions Aeronautiques de Sud-Ouest (SNCASO) began cl31ldcstinely to 
design a jet test-bed called the SO 6000 Triton. \Vmd tunnel tests with models were 
conducted in 19-W, 311d foDol'ting the h'beration, construction offive prototypes 
beg31l early in 1945. 

Seating two crewmen side by side within a corpulent fuselage, the S0-6000 was to 
have been powered by a Rateau SRA-1 axial-flow engine with 16-stage cmitpiessor 
31ld two-stage turbine embod}ing the bypass principle. At the time the airplme was 
completed, however, the SRA-1 was still not fuDy developed, so the modified 
prototype, S0-6000J No.I, used a Genn311-built 1,984-lb.s.t. Junkers Jumo 
004B-2 engine when it made its first flight on Nm'enlber 11, 1946. Subsequent 
Triton prototypes were built around the British RoDs-Royce Nene engines 311d were 
designated S0-6000N. The fourth airplme in the series C1'3Shed in 1949, but much 
was le3111ed from the Tritons, 31ld S0-6000N No. 3 sunives at the }.fusee de /'Air 
et I'Espace at le Bourget. 

The only operational French combat jet aircraft to fly before 1950 was the product 
of Marcel Bloch, a World War I pilot who had m31lufactured aircraft prior to 
World War ll 31ld had spent the war in a Nazi prison C3111p. Bloch sunived his 
capmity, then suddenly cb31lged his religion from Judaism to Catholicism and 
ch31lged his IWTie to Marcel Dassault. In 1946, he embarked on a private ·venture to · 
rebuild his aircraft finn 311d, on Jtme 29, 1948, succeeded in obtaining a French · 
government grant to build three prototypes of a new jet fighter dcsi'i!)'l. 

On February 29, 1949, Dassault's straight-winged creation, the l\.10.450 Ouragan 
("Hurricane") took to the air, 31ld promptly earned a contract for 150 more. As l'tith 
McDmmeD, .!I. fiG 31ld Saab, Dassault's first jet was to be the forerunner of a 
d) nasty of great aircraft, such as the Mystere 31ld the Mirage. 

A second noted French designer would create a jet fighter in the 1940s, but not for 
France. Emile Dewoitine lent his aeronautical e:1:perience to the Fabrica Militar de 
A\iones (ThfA) to produce Argentina's first indigenously-built turbojet-powered 
aircraft, the LAe.27 Pulqui ("Arrow"). Powered by a RoDs Royce Derwent S 
engine generating 3,600 lb. of thrust, the aU-metal, straight-winged Pulqui was 
armed with four 20mm cannons 31ld was intended as a single-seat interceptor 
capable of operating froin short, rustic rtmways. The prototype was first . 
flight-tested on August 9, 1947, but its ma:'{imum speed of 4471'1lph 31ld initial 
climb rate of 4,921 feet per minute were far below international standards of the 
time. As a result of that disappOinting perfOI'm31lce, ThiA ab31ldoned further 
development of the Pulqui jet fighter, turning its attention to the production of less 
sophisticated but more economically feasible aircraft types. · 
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jet technology faster th.m anyone had expected, but it also gave the So\iets a fighter 
that could outperform an)1hing in the West except for the F-86 Sabre. During the 
fighting over Korea between 1950 and 1953, the ?\fiG proved capable of 
outmaneuvering and outclirnbing the Sabre, while the Sabre could outdive the MiG. 
In combat, however, the l\fiG-15 revealed one fatal weakness-an wtStable gun 
platfonn, especially in a dive, where it had a tendency to snake. Smiet pilots who 
flew the !l. fiG-15 over Korea found that to be a serious handicap, which was even 
more grievous for its less experienced North Korean and Chinese pilots. The 
problem was recognized by the !l.fiG team, which remedied it by lengthening the 
fuselage and completely redesigning the \\ing to create the MiG-17, one of the. 
outstanding jet fighters of the 1950s-and even of the 1960s. This was only the 
beginning for Mikoyan and Gllre'ich, whose wartime products had pfe\iously been 
known only for their mediocrity. The jet age was to make MiG a household word. 

The So\iet Yak-15 and its progeny were almost unique in the history of jet aviation, 
but not quite. Sweden also tried, \\ith less success, to enter the jet age by adapting a 
jet engine to a piston-engine airframe. Recognizing the unprecedented challenge 
that the Cold War would present to her policy of strict neutrality, Sweden embarked 
on a crash program to modernize her air defenses. On November 9, 1945, the 
Swedish government instructed the Svenska Aeroplan Ante Bolaget (Saab) to adapt 
its twin-boom, piston-engine 21A fighter to use the British de Imilland Goblin 
turbojet The result, the Saab 2lR, retained some 50 percent of the 21A's original 
design when its prototype took off on March I 0, 194 7, y,ith Ake Sunde at the 
controls. 

Although its confi,ouration resembled the de Imilland Vampire's, the Saab 21R's 
handling characteristics did not Its ma-cimum speed of 497 mph, which was about 
100 mph faster th.m the 21A's, coincided v.ith the stress factors for which the 21A 
had been aerod)narnically intended, and pilots who exceeded that speed found the 
controls to be excessively hea\y. An additional problem was the plane's fuel 
capacity, because it allowed a fl)ing time of only 40 minutes. By the time the first 
Saab 21R entered senice early in 1950, its production order had been halved from 
120 to 60. 

In October 1945, the Saab design team had tentatively laid out Project R-1001 for a 
pod-and-boom turbojet fighter whose corpulent appearance led the team's leader, 
Lars Brising, to dub it the Tunnan ("Barrel"). At the end of the year, the project 
was affected by two new developments. First, it was learned that de Imilland was 
working on a more powerful engine th.m the Goblin, called the Ghost Second, a 
Saab engineer came back from a \isit to Sv.it:rerland v.ith a wealth of Lufta-affe 
reports on its experiments with y,ing sweepback. 

By January 1946, a fe\ised design incorporating the Ghost engine and a 25-degree 
wing sweepback had been finalized, and the flfSt prototype, designated the Saab 29, 
was flov.n by British test pilot Wmg Cmdr. A.R Moore, RAF, on September 1, 
1948. Such was the Swedish government's sense of urgency that large-scale 
production was requested before the new fighter was flight tested, and the first Saab 
29A was delivered to fighter squadron Fl3 just 32 months later, on :May 10, 1951. 
Fortunately, despite its hasty gestation, the 29 proved to be an excellent airplane. 
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Accldent description 

Date: 06.0!1.1949 

Type: Bristol 170 F•eighler '31 

Operator: Bristol Aeroplane Comp 

Registration: G-AIFF 

ctn: 12766 

Year built 

Crew: 7 fatalities /7 on board 

Passengers: 0 fatalities /7 on board 

Total: 7 fatalities I on board 

Location: Portland Lighthouse; 26km off (UK) 

Phase: 

Nature: 

Flight 
Remarks: 

Cruise 

Test 

Filton - (Fiightnumber) 

The Bristol170 aircraft was operated by the Bristol company to perform some 
tests to obtain engine and propeller data under specific climbing conditions. 
The aircraft departed Filton at 10.03h. At 11.10h the commander of a 
surfaced submarine saw the aircraft crash into the sea. A large object, 
thought to be part of the wing was seen fluttering down separately. 
PROBABLE CAUSE: "The accident was the result of a structural failure in the 
air, the cause of which is unknOYm." 

Source: 

Copyrigtt 0 1S9S.::OOO Harro Rarter I Fabian Lujan 
Avlllion Safely Ne!worlc; updated 22 February ::000 

'""''•"-") 
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Accident description 

Date: 
Type: 
Operator: 
Registration: 
Cln: 
Year built: 
Crew: 
Passengers: 
Total: 
Location: 
Phase: 
Nature: 
Flight: 
Remarks: 

21.03.1950 
Bristol 170 Freighter 21 
Bristol Aeroplane Company 
G-AHJJ 
12742 

1 fatalities 11 on board 
3 fatalities I 3 on board 
4 fatalities I 4 on board 
Cowbridge; nr (UK) 
Cruise 
Test 
Rlton - (Aightnumber ) 

Bristol 170 Freighter 21 had just been converted from Mk. 2A to 
Mk. 21 and was on its 2nd test flight for the Certificate of 
Airworthiness renewal. Some 34mins past departure the aircraft 
entered a spin, crashing out of control. PROBABLE CAUSE: "The 
accident is a result of a structural failure of the fuselage stem frame 
to which the fin is attached and must be attributed to the 
application on the fin and rudder of a load greater than the design 
ultimate load. Calculations suggest that the cause of this 
overloading was excessive rudder movement at a speed greater · 
than 120kts EAS." 

Source: 

Copyright ~ 1996·2000 Harro Ranter I Fabian Lujan 
Aviation Safety Network; upda~ 31lanuary 2000 
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Following the cancellation of the B-49 project, the Air Force still decided to fund the 
conversion of the tenth YB-35 (42-102376) as a testbed for an unarmed, long-range 
photographic reconnaissance aircraft. The designation YRB-49A was assigned to the 
conversion, with the company designation being Model NS-41. It was powered by four 
5000 lb.s.t. Allison 135-A-19 engines mounted in the wings, two on each side, plus two 
more J35s suspended in pods below the \Ving leading edge. Thr crew was six-pilot, 
copilot, flight engineer, photo navigator, radar navigator, and photo technician. 
Photographic equipment was installed in the tail cone bay just below the center section. 

Northrop received a letter contract on June 12, 1948 for preliminary engineering work 
leading perhaps to an eventual production contract for 30 aircraft. This contract was 
signed on August 12, 1948. The Air Force believed that the nation would benefit from the 
pooling ofNorthrop's engineering skill and Convair's experience in quantity production of 
large aircraft, and the contract stipulated that only one of the aircraft was to be built by 
Northrop, with the remaining 29 to be built by Convair at its government-leased plant in 
Fort Worth, Texas. 

However, it soon became apparent that the proposed six-jet RB-49A would be much 
slower than the B-47, and the Air Force Board recommended immediate termination of 
the RB-49A This \Vas done formally in late December of 1948. The funds that had been 
allocated to the RB-49A were then re-allocated to more B-36s. The cancellation became 
official in mid-January of 1949, and Northrop was directed to stop all work on the project 
except for completion and test of a single YRB-49A as part of a proof-of concept research 
and development program. 

The YRB-49A took off on its first test flight on May 4, 1950. Its first flight was from 
Ha,,1horne to Edwards AFB. Tests were conducted at Edwards AFB for a period of time. 
On August I 0, 1950, during its tenth test flight, the cockpit canopy blew off: tearing 
away the pilot's o:-..')!gen mask and injuring him slightly. Fortunately, the flight engineer 
was able to supply enough emergency m.:ygen to the pilot so that he was able to land the 
aircraft safely. 

In early 1952, the YRB-49A was flmm to Northrop's Ontario International Airport 
facility for the installation of a de\ ice that would improve the stability. However, at this 
time the Air Force had cut off fi1rther funding for the YRB-49A project, and the aircraft 
remained sitting out in the open in dead storage for a period of time. It was finally 
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Over twenty months of flight testing was carried out. Northrop test pilots flew the first 
YB-49 for almost 200 hours, accumulated in some 120 flights. Air Force pilots completed 
about 70 hours of flight time in the first YB-49, totaled in some 20 flights. The second - -
YB-49 carried out some 24 flights \Vith Northrop crews for a total of about 50 hours. The 
Air Force crews flew the second YB-49 five times for about 13 hours. A maximum speed 
of 520 mph was achieved, and a service ceiling of 42,000 feet was attained. A normal 
10,000 pound bomb load could be carried for an estimated 4000 miles on 6700 gallons of 
fuel, less than half the range of the piston-engined B-35. In spite of the added rudders 
and wing fences, the YB-49 design still encountered some stability problems which were 
never fully corrected. 

On Apri126, 1948, the first YB-49 achieved a milestone of sorts, the aircraft staying up 
in the air for 9 hours, 6 hours of which were above 40,000 feet. This is believed to have 
set an unofficial record for that period. 

On May 28, 1948, the second YB-49 (42-102368) was turned over to the USAF. Only a 
few days later, tragedy struck. On the morning of June 5, 1948, 42-102368 crashed just 
north ofMuroc Dry Lake. The pilot. Air Force Capt. Glenn Edwards, and all four other 
members of the crew were killed. Wlmt caused the crash is not kno\\n, but it was 
suspected that Capt Edwards managed to surpass the "red line" speed of the aircraft 
while descending from 40,000 feet. causing the outer w·ing panels to be shed and the 
aircraft to disintegrate in midair. Muroc AFB was renamed Edwards AFB on December 
5, 1949 in honor of the late Capt. Glenn Edwards. 

In spite of the crash, the Air Force still had sufficient confidence in the YB-49 that they. 
continued with plans for the conversion of nine ofthe remaining eleven YB-35 airframes 
to a basically similar RB-35B strategic reconnaissance configuration with 8 jet engines, 
with another airframe to be used as a static test vehicle. In addition, orders were placed 
for 30 new RB-49s to be built from scratch. 

Many deficiencies turned up in the second series oftests. The 135 turbojets of the YB-49 
were ell.iremely thirsty for fuel, and the jet-powered YB-49 had only half the range of the 
YB-35 that preceded it. The test pilots complained that the aircraft was ell.iremely 
unstable and difficult to fly. They also maintained that the YB-49 was completely 
unsuitable as a bombing platform- it could not hold a steady course or a constant 
airspeed and altitude, and that here was a persistent rocking motion in yaw, which tended 
to upset the bomb sights. In comparison with the B-29, the YB-49 had a much poorer 
circular average error and range error during bombing trials. In retrospect, many oftl1e 
stability problems with the flying wing may have been insoluble with the technology 
available in the late 1940s, requiring the fly-by-\\ire technology that was developed much 
later for their solution. 
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By 1948, progress in range extension by other projects had reached the level that the 
YB-49 was now considered as being a medium bomber rather than a heavy bomber. This 
put it in competition with the XB-46, XB-47, and XB-48 projects, where the XB-35 had . 
been considered as a B-36 competitor. 

On January4, 1949, the Air Force ordered Northrop to fly42-102367 from Muroc AFB 
to Washington DC for a military air display at Andrews AFB. It departed Muroc on 
February 9, 1949, and when it landed at Andrews it had set a new transcontinental speed 
record of 4 hours and 20 minutes for the 2258-mile flight, averaging 511.2 mph. The 
pilot \vas Major Robert Cardenas, who had replaced the late Capt Glen Edwards as chief 
of flight test on the Northrop flying wing test program. Northrop test pilot Max Stanley 
was also on board. During the display at Andre\vs AFB, President Harry T roman 
inspected the YB-49 and was impressed. 

On the way back to California, 42-102367 stopped off at Wright Field in Da)1on so that 
the Air Force could take a look at the new plane. On February 23, the .YB-49 took ofTto 
return to Muroc, but during the flight three of the 135 engines on the left and one on the 
right side caught fire, forcing an emergency landing at Winslo\v, Arizona. There were 
hints of sabotage, since it was later determined that the cause of the engine fires was that 
the turbine oil reserves had not been filled in any of the 135 engines during refuelling at 
Wright Field. The FBI was called in to investigate, but a blanket of security was thrown 
over the entire affair and the incident was all but forgotten. 

. -· --

By October of 1948, the YB-49 was clearly a doomed program. Nevertheless, testing 
continued, and there was always a remote possibility that its problems might be cured. 
However, the accidents and stability problems continued. On April26, 1949, a fire 
occurred in one ofthe aircraft's engine bays, forcing $19,000 worth of repairs. The 
handwriting was now on the wall- the contract for 30 new RB-49A aircraft was canceled 
in April of 1949. In November of 1949, the conversion of existing YB-35 airframes to 
YB-35B configuration was also cancelled. 

On March 15, 1950, the cancellation of the entire YB-49 program became official. On 
that very same day, the first YB-49 ( 42-1 02367) got itself involved in a ground taxiing 
accident at Edwards AFB. There were no fatalities, but crewmen were injured and the 
aircraft was totally destroyed by fire. Excessive shimmy of the nosewheel fol!O\ved by 
total gear collapse were blamed for the mishap. 

The movie •war of the Worlds• filmed between 1952 and 1953 used stock footage of 
one of the YB-49s. In the movie, it was the plane which delivered a nuclear bomb onto 
the attacking Martian force. Many people confuse this plane with the B-2 stealth comber, 
which was designed much later. 
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!.ndne 

Ty~e: J)5·k5, Al5 

~ariel No •. 

lo 5001556 
') Cnt" ._., 
-• .,wv•-.J 

). 5001179 
4· 500107 
,, 500120 
6. 5·:>0165 
1· 5005)7 
d. 500tJ55 

Tine ot Accident 
Gross v;et!;ht 

117,1.72 21.1 '.\.D. 
Od:2) 

CONFIG':JR..,'IIOII C!b~:;i~ t.l<t:i LALT ~LIGH'l 

1. .Fuel LO'Id1ng 

T!lnlt 
Gnllons 

2. Tt:-e pren:JUrc~: 

:iose Y.hael 

M"'tn ?,heels 

2 
1::01 

47H 

6~~ 

3 
1)21 

... 

:lP>T !.,Uiholi:..lT t:!V.~_.;:.t~_y.::.'L.!.!J:?f; 

1. None, 

Stnn!ARY Ol 1\tnl~ ;..;lJ 01.1" ~>,I.:!!:£ 

7 
250 

c:l 
250 

A tll&e-orr w'l·::! 'be1n.~ r.111.ie wt:•• a ror,o;nr.i c.~. loudtn~ to denon• 
strnte nor.e-v.I:Pr:l l U't-o:·r. Toc~n1·iue to be used wa11 to eet tr1m 
to prov1dP. 7.•!ro !\U<'t.. f'lrce "~ "' ~il"er! or 1.251o>L (epprox. 1)0 mph 
tAB) w1th rllli'!' full up, "''d "ftcr utt,.1n1n,; tnlt"l!i•Of1' power, relf!••se 
brn"o:~ rsnd hol.! ~..,c,. O'l control c~l·r.'\ Just o:"l' or the stope. The 
ptlot w'ln to n~tu the 1nd1:'ltc.i ~1rs~eed "'t whtco tho nose wheel 
left t!l" ~ro•mr!. ;._ "!lo: o::o:J.jl':1 c rc :o:-:1 'llo'88 to ;,e started oar ore 
the noso v.heel lc!t ~he ~round end sto~~ed ettor the nose wheel 
returned to the ~ruJ.'Ir!. Two t,x1 run::1 were pl~tnned. The acctdent 
occurred on tt.e nr:;· t •t1 :-•:a. "he pilot re~ort.:d t!:l'\t t!lo noae 
•heel 1o1rt t~tt ... o·;· "t l 1J4 ·t~;>~· 11!1! 11nd po~.er 'i'l!l! not cut untll 
the <~1r;»lnne !1"'.: ~~ •o-l••r'lt'!.i to ,.~.out 11~ ~:~p!:l 1-sa. The acctdent 
occurreC: !!!'to:' t1:•, : t !"e v.!le"l Tcturnell to t!le ..;round 1\1111 a1ra,.eed 

h~d deere"~~~ to Ar.~: )l m~!l l'\1!. 



• • • • • 
Kajar Schleehl ID the tirat two reports oa the YB 49, it na recorded that the 

ateer1llg a;ratea na objecUoll&ble. It 1a atlll objectionable am 
aMIIld be cb&npd mS aod1t1ed. 

llaj ulcoanU1 In ~ ct 70rrl' trrrns on the liD ct 1800 cl1d 7011 at art3 tiM appl.J' 
aq braklla to eitb_. the outboud or 1nboarc1 wbeeU 

• 
Kajar Schl.eeb1 I doa't raember, but I beUeft•that the bUd braas were uaed 

wh1.ch are aupposecl to gi.,. ~"·' '!:::":!d:lg. 

C&pt. l'alblr• ll'u there 1n 7our opinion ~operation 1n the lut tn tl}&bta, 
drrrlng the aeries ct tlighta which 7011 recentl.J' -.de, that reaulted 
1n atres11llg the no .. gear to tbll. point wbert it aigllt result 1n 
aisalJ.&alent or onratrtningf 

Jlajor Schle.tlhl Yes, on tbll 143rd flight I eacountered ftr7 .. nre nose wheel 
ah11n;r, 1rhich na reported to tbll contractor. 

llaj ulcounis1 Do 7011 r ... lllbar the fornrd C.G.f 

Jlajor Schl.Hh1 The tor.n.rd e.G. was apprgz.blltel.J' 22. 

llaj ulcounis1 There 1a 1n tbl record a statellent that on one ot the prtcecl1ng 
fliehtl 1n a post. tUght aeeting 7011 had ~ilad lforthrop Kngi.DMr 
peraonnel that 7011 cluirtd the no .. wheel uaabl.J' to be cMDgecl 
becaaae ct tire. scuttinc or otbsr nidence ot operation 'Elich 
aight. artect a&fet;r ct tUr;hte. 1'111 7011 cement on tbl circU~Utances7 

Jlaj ar Schlethl I requested Kortbrnp peraomel to check the nose wbetl a;ratea 
thor011ihl7 btcsuee tbl nose wheel got caught clrrrinc a taxi run. 
IIDINnr, I do not reel th1ll condition na Dtarl.J' aa .. vere u the 
ah1u;T eacolllltered on a later tl1ght.o 

The Me~tinc adjourned at 1630. 

/. . 

l. -£:1t, ...... 4 

~OIDA!f 
lit Lieutenant, tJS.\r 
R"eorder 



.. 
•• • • 
Ltcol lk'ancatos Can 7011 explain tM bl~ to 7ovr back'l 

llajor Schleehs It 1a posdble that. tlw Br-own recorder direct.~ behlnd tlw 
pllot's seat cae loose cni3p4Ct am hlt tlw pllot.•a .. at·. The 
seat was broklllno 

Ltcol Br-ancatos ifas the back NSt ot t.he seat made ot lllltaU 

Major Scbleehs It was. 

Ltcol !rancatos H~ could the ~~--~ :-::wrJ.or hit. 7ou in the b&ck'l 

ll&jor Scbleeh1 I don tt. kn~. 

Ltcol Brancato1 'lho was to 70ur ri&ht1' 

llajor Schl~hJ Capt Warfield 

Ltcol Brancatos 'lrho was betnen ,-ou1' 

Major Schlll'lbJ llo one. Capt French wu on the r3.6bt. ot Capt. Yartield. 

Ltcol lk'ancatos Wa.s be in a prooe position? 

K&Jor Scbleehs Verr close to prooe. I ilugine either prone or JcnnUng. 

Ltcol Br-ancatos Was that part. or his aiss1on7 ' . 

II&Jor Schleaht y ... 

Ltcol lk'ancatot Was be facing forward, or to tlw rear7 

llajor Scbleeh1 !IS wu !acinc forward aid to tha rear. 

Lt.Col be &nil It. hall been deter:alned tba t. 7ovr gross n~ht. tor t.aklll~t wu 
approxilutel,- 1171000 lbs1 'll'h1cb 1a cons1deraii]T leas than t.he 
designed groes night. ot 1101000 lbao Cona1deri.ng ~ tact., 11 
1t. still ;rour opinion that. the locat.ion ot a torward C.G. could 

· · ban created t.be senre shillrV cord1Uon or t.be nose wbllel7 

llajor Schleehl That was a poss1bU1t.,-. 

Lt:ol bcani1 In other words, the forward e.G.:: ould han created t.btl sb111:r;T 
co,.:Ht1on enn though ;rour .:ross nilht. wu relat.1Y•l7 lOire 

Kaj or Schlnhl Yu. 

Ltcol Ascan11 •ould 7011. care to un 8117 r.-rklll at. thia t.1M for aub8eq1101nt. 
tranuit.t.al to the contractor in tt>e Y!.)· or rnork, or red .. Jtn 
ot the pre .. nt. at. .. ring a7'tas. 
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LtCol lseanis Did 7011 uperilace at. IJIT tiM while t.ui1J2& the a1rcra!t. 11d.ddq 

or the no1e wblelf 

ll&Jor Schleehs liner while t.u11nco HonTir, darizle l&zdillp, it 1.1 a OCIIIIICIIl 
oeearreact. 

LtCollscanis Art 7011 w1111ng to upr111 an opinion em t.bl po .. 1bU1t.7 tbat. the 
poorer anUable to t.ht pUot. throU&h the noll wbMl 1tearq 
I)'S tea 1.1 1Uft1e1tnt to create a condit.ioD wbieh would caue the 
ltrliOtaraJ. l.iJiitatJ.all ot ~be noe• ~u ~o be cendecii 

llajcr Schleehs Tbat ~uld depend on tbl config'IIZ'aUon ot tlw airr.ratt. Ita c.o. 
podtion ancl groe1 -ight TerJ great]7 attect tlw ponr an1lable 
to tbl pllot. tor ltftring parpoe11. 

LtCollscanis Did 7011r taxi r~m~ consbt. ent.irel;r ct noll wblel utt-ctt•, cr d1cl 
thsy i.ll'folve .. paration tr.::. the groUDS ot the entire aircrattf 

- • Kajar SChltthl Thil particular t.e1t. i.ll'fol'ftd CZil,y ra111n& t.bll 1101e wheel. 

LtColAacanis 11'ere t.bl ern .. IIbera ldrt.~ecl either 'ft7 to tuten their aateq 
belU and shoulder harness 1ince t.lw aircraft wu equipped rlt.h 
IIICb it.nlf 

J&ajcr SchlHbl Tbl7 wue not. adrtaecl to tuten their ntet)r belt.lo lkiwtter, · 
wbicb wu ueual, tbl7 were ulr::ed 1t t.bl7 nre read7 before the . 
brakes were releutld. 

LtCol lscanit Since t.hil taxi run coastitut.ecl a Jlilsion peculiu to tueht. test. 
prograu And ODII 11h1ch 1a not. I'IO%'II&1.1;r encOIIDt.ered 1n nc:rul tl;rinc, 
woulcl JOU reconand as a tatun procaclure that aU ern -ber• 
proparl;r 1ecure t.bem.sebes while tax11'111111 are being JUde. 

llajor SchlMbr I certeinl;r woul.cl recCIIIIM!¥1 that aU crew ,. .. ben eecure tblla­
s.,lVOJs <!aring tad tests and 1n add1t1cm wur crash halllet.s. -··-··· . .,.. 

LtCol lran.:atos .lt. t.1w point ot iapact, or1ll 7ou pleasa tell ua what happenacl to 
JOUJ wlat. bloe 70U n:perienced, and wbere7 

Slajor Sehleabs .lt the point ot 1apact, rq rieht 1n1 wu r1g1cll)- bol.clin& t.be 
whedl and rqlega were prenlne the loorer part ot rq bocl7. That 1a 
all I r•!Cber. 

Lt.Col lrancatos 'lbat. object bit ,.au on thoJ lwad7 

lle~or Schl .. IO!:r I feel tb&t somathlng cll:l4 fr0111 tbe N&r ot ·t.lw a1rcratt. 
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cap\ lr&lbra State ;rour hll -· rank, arcan1s&t.1ou, &DIS nlat.1omh1p to the 
&iroratt. whioh oru'-4. 

lfajor Schltths Rua•elll. Schl.HII. Kajar, 1.1, 8b3Sl, pilot, l'ri&llt-P&twraoo 
l1r Foret Baat, Bladqurt.era l1r Jlater1tl Cam&Dd, Flicht. teat. 
Db1.a10D, 

tt.Col l.lcanis •• have 70111' ortici.al atatemeat., llajor SchlH~ 1a t.htn, at t.h1.l 
t.• ID7f.!Wig in adclit.ioD to 7011r at.at.fttllt. that. 7"'1 ~ l1b 
to ccutribut.t so that. w ean =!v• at t» -t. l.ocical oonclua1on 
of wb!t ;::.; · ud ~~~~ -~ Cld &1M t.'lld.- -a' ~ ~ 
rec-Ddat1oDI to aaD in fut.urt Cll' ll.Ular Cl3tl7 

Major Schltehs '11::1 ari&iNl. atatneat. with the nc~ellllat.1on .tll1 hole!•. 
Honnr, I would 11.11» to aagce•t that lortbrop pcotora tad. te1t.1 
in the CIDf.er or C!"&'ri.t7 both With &DIS without the DOlt Whetl 
atterill.g tngactd• .U tar u th11 accidtat. 11 coDCerntd, I haft 
DOthill.l 1110n to add, 

tt.Col .Licanis 'l'h!.a 11 not the tint. ~1tDCt 7C1l haft bad worar .. .tl..J1III 
o o - • th11oa1z1ll,&Dt 11 CODCenltcl7 

Kajar Schlte!u 'l'hat 11 corncte 

tt.Col I.IC&Dis can 701l •tate 011. how 1W1.7 prt'ri.Oill occu1oca 70u nn preatut. at. 
th11 attt1ou to tl7 t.he !B 497 - -

Jlajc:r Scbltths I wu htn on out other occu1on to tl7 the !B 49, 

tt.Col l.lcanis Dllrill.l the ot.hU' period that ;rou tliW th11 part1culi.r aircratt., 
did 70il enoouut.er ltftrt •llilaa7 or the nOit whttl clarill.l lzt:f 
p&rt.1oular fli&ht.' 

llajor Schl .. bs •• did 110t tDCOilDttr lzt:f ·~at IIllo I baTe htd a total of 
· approx1Mt.tl7 fittetu fli&hte in the !B 49• &DIS 1n oal7 two did we 

haft 1zt:f uoet wheel ·~· Both or t.holt occurred Oil t» tornrd 
c.o. which wu the oAl7 tiM w wert in tllat couti&aratioD. -· - -

---tteoUEc&iliio"llr:o·n.ts;ii-;t"ri;tbrilp ra11td the pou1b1lltT that ~iatel7 
prior \o the t.u1 run a nolet. t111'11. u:r haft httn &eC'aapl "hid, 
Tbtrt WU no MntiOD or it. in 70flr lt&t.tlltut aud it 11 not iut.eDdtcl 
to deteraiut who •ball bt crit1o11ed at thil t•, but it wll1 haft 
a direct bearing p011ibl7 OD the C&Uit or the Dott Whttl fallurte 
Can 701l atat.e at th11 t.1M whether a Tioleut turn wu accaaplilbtclf 

KaJar Scbleths Vtr7 det1Dittl7 uot, Upou lt&Till.c the epron &DIS gettill.l 011 t.bt 
drT lab, a tllrll. to the lett or 900wu udt wb1cb .... IICil"8a1 turn • 
... wwn ad'Y11ed b7 the tortr that that portion or the l W&l\l WU DOt 

· ua ed. 'J'he turn wu alowe<l dOinl &DIS I aadt a 180° desne t~~r~~. &DIS 
t.axitcl back, .~.&aiD a DCIB&1 tuna wu aoca.plhhed, 

1 
4TTJ.CICII:fl' #1. 
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llr'· ToU'Igl 

• • 
Tuo Proj'!lct !ngine'!r re'l\lested COIIIPlete inspection or 
nose wt111el atrut and attaching structure. 'lbb co!ld1t1on 
as innsticatACI b)' COIIpal17 1n.spoctors1 J11selt and !lr. 
!.lc3r1.:1e and production Hchanics. (naa~s unknown) • 

.lfl1' oth'Jr ·1U'lst1ons7 !lr. To:mo; is t.'lers anything )'OU 
wou!d lik!! to contribute in the way or N&~estion.s or 
r<!coss~niltio!llll or si:iple raatt.,r or tact atat8111enh7 

No. 

T!M ""etin: ·adjo\U"ned at 15)0. 

'I'h~ ilonl"'l proc,.eded to Base !los pi tal to 1nterr1sw •xaj. Schlssho 
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llro Young: 
(Cont.) 

Lto Col. 4scanit 

Capt. 'Willlcert 

llro Young: 

Ct~pt. ilalkt!rt 

Kr. Younea 

Lt. Colo Ascania 

Capt. llalkert 

llro Youngl 

Capt. 'lralkert 

<lr. Youngl 

Lt. Col. 4scan1t 

Kr. Youns;t 

Capt. ·,hlJc,rt 

llr. !oun.:: 

Capt. Val ker 1 

• • 
ot proJect enclneer and co~7 inspection. 

Any other question? 

llro Youne, tollowin: the night preceeding the taxi test 
which reiUlted 1n the accident, na a111teD&nce action 
necessar;r on the nose gear? 

'fhe asaembl7, after nieht lid& whf,.h -::: :llaht prior to 
the an~~!-!::~, AS ok•cS !Dr taxio The nidJt WOuld haTI 
taken place the da7 before the crash exeept that weath'!r 
conditions were not pandtt1ng. 'Ihe airplane was then 
pra-nightecS tor th" following 1110ming '111 th the noi'IISl 
servicing as tor norsal tught. There ns DO •echanical 
naintenance other than pre-ni(hte 

llhsn had the nose wheel last been replaced? 

I bel1en last one or two niglltllo 

'fhat is 1111rficient. 

llbat was the reason tor the last replacel!lent or the nose 
wheel anembl)"7 

VaJor Schleeh reque~tad replaceJIIIIDt ot nose wheel assed:ll7 
after night lL2 due to axcessiw loads and l&Jing onr or 
tire 1n hia taxi. Actuallr there was no ndbl~t d&Mge 
to the wheel assembl;ro 

How was this action requested tro. aintenancfl personnel? 

At the post-!light lll!leting after tucht 1112 llajor Schleeh 
stated he did not want to list tbe no~e wheal condition 
as a pUot squawk but he recO!IIIIended replacnsnt to the 
Project Encineer, llro J. F1sbero _· 

l'fas that on the bids or his nsual post-night inspection 
or the nose wheel? 

!loo He arriYad at t··at troll the losd he plit on it durinc 
his tarlo 

This oecurrl!'d prior to night 1L3? 

Hoo 

DieS ;rou inspect. the nose wh~l aasembl;r atter replace~t? 

8 
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Capt • .,.alk~rr 

lo'ro Het:r:dr 

Lt. Colo Ascanir 

• • 
In :rour opinion would a aide load on the nose wheel or 
sufficient. aagnituda t.o da~~ace the non 'llbeel tire to 
the exf.ent that 1t 'II'Ould l'e'luire replacn&~~t, spring or 
de!on the nora whe11l strut to the extent that a 
thorough inspection would be required 11etore operation 
ot the a1r.»la nd 

::: caMot answer that question but can obtlin the llnswer 
~ ~.;!.~~:-4-=: ~===l :.t ~::""'.!::-::;. I c~:t :::Y::. 
it Iince I do not know the relative etrencth or the 
nr1ous ptrta 1Dvolnd 1D auch a dde load. 

Any 110re questions? 

The next witneu, llro YOUIII, ns called. 

Capt. ifallcer r 

llr. Youncr 

Lto r.olo Ascanir 

ur. Toungr 

Lt. Colo ·Ascanh 

llr. Youngr 

Lto Colo Ascanir 

ltro Toungr 

Lt. Colo A~c3nit 

Lt. Colo Ascanit 

Vr. Youncr 

llro Tou•o& will :rou stlte :rour tull na•• and position. 

Robert 11'. Young, Project Inspect.or in charce ot YB-b9o 
I conducted t.he pre-nicht inspection or airplane prior 
to tald.o 

Ot!icial status, please. 

Project Inspector tor YB-L9 tor llorthrop .Urcra.n. Inc. 

It has been stlted prertousl)' that excesshe shisl)' had 
occurred on YH9 on a good I!Ullber or occasions. · Do · 
:rour ort1c1al !01'111S bear that. out? 

This 111 right. Q1 nUIII!Irous occasions the pUot in his 
test report 'or night would squawk about a sb1Jmq on 
landing. 

I am referring to all tlight test. reports. 

: am reterr1r.g t.o all night teat reports which I haft 
on tile. · 

Could :rou state the snertt:r or sh111D17 on an:r specitic 
occasions or WO'Jld it appear to be at the sue ralati'N 
l'!vel in each case. 

In th:tt r &II not a n:rL'II ll!lmber or aircra.n. I a11 not one 
to B&)'o 

Is th~re an:r o!t1c1al record or back la ah exhtinc in 
nosn wt:Ml a:rste~t prior to thb last night when the 
aircraft -~ clamac~7 

At tt ... 100 hour tn!"pplction all points which ehowed evidence 
or lo~t 2otion were ch~ckRd and corrected to th11 satlstact1on 
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Lt. Colo bc&nil 

Jfaj • Askounis 1 

Mr. Hetzela 

llro Het:r.ela 

'. 

Lt. Col. A:c!lnh 

llr. Hetzela 

lst Lt. Cole~nt 

• • 
There are no i1'1111catioll8 in t.he pilot •a atatoent that 
a Yiolent tum was -.de just prior to tan runo Bcrnnr, 
it is possible that the pilot •1 han un1ntentionall7 
0!111 tted anr in!Ol'SltiOD on that •ttero For the purpose 
o! !Urt.her aidinz the contractor in ammc at. the 110st 
logicsl concluaion !or the cause o! nose wheel !allure, 
this Board w1ll attellf!t. to obt.aiD that 1n!ormat1on and 
makt'l 1t available to the contractor. 

Do rou !eel that the fiexibilit7 ot as long a nose 'flheel 
strut &II 11 in installed in XB-h9 .,. hiiYe anr bearing 
on the taUure ol the noee wheel durinz thia taxi ran? 

It 1s -:r per~onal op1Dion that this is a pouib111tr 
ins"'ucb u the llhillllq dampener dellicn ie based on a 
rigid strut, and with a nenble strut, there ill al•:r• 
a pouibUitr ot teeding larger loads into the ehf"'Q' 
dampener than were contemplated in the dedcno 

In an Wonal d1acusa1on with maintenance and inspection 
persoM"'l o! Northrop there 'IRS the state11111nt -.de that 
11011111 back laeh had existed in t.he nose gear asenblr• 
It cannot. be stated whether this coi'II11Uon existed at the 
tillle ot accident, but. asS1llling that there llllgbt be back 
lam 1n t.he noee wheel ear brace or associated ltructure, 
would that in rour opinion, t"'l'IC!. to increase t.he tendencr 
tor the nose wheel to eh1JIIr;J1' 

It there is back laah 1n anr ot t.':le ~-sa Wbeel.l!Jikage 
1 t 110uld tend to induce ehi"'Q'. To date, we do not know 
how IIIUch back lash N7 han arlsted at the tiJis ot this 
taxi run. iJtt do lalow, honnr, that at the 200 hour 
inspection ot this airplane the entire nose wheel sechani .. 
'flhich had been Nbjected to 118Taral reported ca1111 ot 
shillllq ns disasselllbled and inspected. 

Would that include 1111gnafiux? 

I do not know. Verrl1ttle pla7 ns !ound, blt the parts 
'flbich contributed to that pla7 were replaced. 'lbe llir-. 
plane had nown appro:dlutelr 67 houra since that 
1n!5"ct1on and it 1a asswaecl that the pla7 ns approldaatetr 
67/200ths ot what it was at the ti.llle ot inspection. 

Do ;you think that the terrain onr 11b1cb the aircra!t. 
tllxied to the lalce or. t.'le runw&7 could han damaced the 
nose ge2r? 

I doubt t:at it could with a lar~e 'flheel"diameter eucb as 
the Onfl on thP Ill-1.9. 
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!lro HetzPl t 
{Cant) 

Lt. Col. ARcanit 

)lr. Hetselt 

Lt. rol. A~ca!'lil 

• •• 
and tllllinc loads to eucb an erlllnt tblt equawlal .. re 
then reeeiTed on these itezas. In other words, it did 
not eees to be possible to obtain dampener adjultment 
which were satid'actol')" from all three •tandpoint8, that 
ia shi.oml;r dampener, tonne loads and atNrilll: loads. 
'Ihe de taUs or these adjul!t1lt'llllts, I a11 not too 1'b111ar 
nth, but they wre lll&de 1n each cue by the delligr.inc 
OMr.utacturer rro• the liortbrop EngineeriD£ Depazot.,nt 
with frequent conlllll.tations n_tb the depener -.nuhcturer. 

'lhe exaadnation of aircraft toJ'III• ~".'~-!:: ~t et.:eq 
wurpen:i.ng ot nosot 'llheel ws a problell which caused an 
appreciable uount or d1tricult7 1n the put. Na7 I 
ask 7ou at this time 11Mtl:~r :JIIU are 1n a pod tion to 
recDm~end that, prior to actual fiight of &II)' 11silar 
articles ot aircraft, tastl be conducted to deterlll.ne 
whether the present llbiJIIm;r dupener 11 adequata tw aU 
conditions, t1f' whether a ll&jor redesign ehould be 
recommended? 

I would h&Te to anner that t;Uestion 1n two pert&. Fint, 
as an orticial representatin ot Northrop, the part& 
which taUed durin:: thie accident either 1n1t1aU7 or 
as a relllll.t or llbiaq, are being rede!icned and ~U7 
•trengthened tor Ule IRB-Ii9B airplanrh 1t present it 
is plamed to fl7 the IRB-49B 111. th a restricted ere•• 
weight and a restricted CoC!• trnel to dilll.nbb the 
possibilitr ot nose gear !aUure in case of such an 
accident. Second171 it is 'r/ personal recomendation 
that a tow rig test be cond-.1ct~ Yith a siaUar eear 
and dallpener to giTa intormat.ian not onl7 relattn to 
this proble11 but inr01'11&t1on &!'plicable to other air­
crett at eillilar eise. Tbb test 111 known to be an 
expens!Te one and the tin&l decision nll undoubtldl7 
rest with th11 Air }'orce as to the dollar nlue ot such 
a test. 'lb11re •1 be other recOIIllll!lndatiollll as a relllll. t or 
inTftstigatian now being conducted at Northrop. 

110 70U haTe a01 turther r'ICOir.ll!ndatiODS Or addi tion&l 
shte"'l!nts that 10u would like to contribute at this 
timo? 

I have no reeocm~tions. I might ask a question that 
1 han in lll.ndo As I said before, I u not tr)'inc to 
avert &D7 responsibilit:y on the part of. lforthrop, since 
the aircrett was ~inc operw.ted well within the richt 
11ndtationa. On the other hand, we would like to lmalr 
it a rw.thsr Tiolent tarn wes 1111d., durinc U:e taxi run 
juet prior to 11ninr up with the runwa7'1 

s 
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lllr. Retssls 

Lt. Col. Ascanit 

Vr. ll!!tssls 

? 
Lt. Colo Ascanit 

!lro lletsslt 

C~&pt.- Horntr 

Capt. l:'..orvats 

:l!r. l!etzolr 

• • 
Uy perso:l&l. opinion stter inspection or the track made 
'b1 th• nose wheel on tM de,.rt. is that the accident 
was caused 'b1 a shiu;r, and that ths broke:t coJil)Onents 
nre a result rather than a csuse or accident. 

Do 1011 think the tornrd Co!lo loeat:fon at the time ot this 
accident in allJ11!.1 created an axceniTe amount or sh~ 
on nose wheel? 

I would like to anSW"r that question in t::ra. steps. 
Firat, ahi.y 1.~ sl=Y• caused or accentuated 'b1 h1&h 
loe.aing or a nose wheel due to torward c.o. location at 
light night or interMdiate location at hea"7 wisht. 
Second, the load on the non wh'lll in this ease was 
cons1darabl7 leu t.ha:l the load tor which the ah1.m;r 
dampenar was desif111ed• Third, the center or graT1t7 or 
the airplane na tornrd or the 11111.t eatablbhed b7 
Northrop. · This atateMnt. should in no _,. be considered 
to reduce the respondb1l1t7 ot Northrop llrcntt IDe., 
since the load_, atU1 well within the design limit. 

llhat was tl}e gross· net weight? 

I do not han the e:ract figures with ss. 

Do 1011 hno ths llWib.,r or nose wh'!el shiJ.aey in the P&st 
on that aircraft, ea7 at lent $-107 

.. 
I do not know the e::ract nWIIber but thsre had been recurre:tt 
no:!fl whool ehlmm1sso 

Assuming that )'OU haYS quite a bit or dampener trouble, ' 
was tho situation inTOatipted b7 the proper agencies or 
was the onl7 action ~pl~cementa or new dampener? 

In Ntswer to the last part ot :your question there _, no 
action taken oth.,r than s:!Jiple nplJice!'!Snt or daspener. 
In answer to th" question as a whole, I w~ld haft to 
gbn a ecr.~ewhat length7 answer in the original concept 
or this design. The contractor proposed a tow rig test 
or this no,. gear, I beline, to hne been conducted b7 
ths dampener eng1neer, which would abo have been appropriate 
to other larce atrcratt. Thil pro~,. na cancelled as 
a rssul t or data avaihble, but due to weight am de den 
the dampener tor this abe aircraft 1a based upon extra­
polation ot data troll other unite am not upon teat daUo 
During ths recurrent teat casu or shiln;r the orlf'fce 
adjuat~~~~nt on the eh~ dupe.wr has in general b'"n 
reducf!d after each reported cue or shiiiQ', elWna tin.: th" 
ehl~ but at the sa11" tllle increasing the st..erinc load• 
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'llro "!ieii3le:rs 
(Cont.) 

Capt. 11'alk8rs 

i.t.. Col. ~sca!l1: 

• • 
On the wrj to the crash the .halstant Chiet aa DOt1l1eiS 
b7 the tower that there nre ll1lt occupants Aid olll:rl1n 
accounted tor. 'lherstore all eqai,.ent ns used in an 
ettort to control the tire 1.11 the area where peno:mel 
wa-.lld normsll:r be tou."ld • 

That prom tortunah tor preserrlnc the DOss wheel tor 
fUrther i~stigation. 

I was later 1nstruct3d to 1an all ot that particular 
·~•ction posdbls. I sent to tiorth W tor extra equiptMnt. 

An7thing tar•..her? 

llo. 

Th11 Mxt witnus, Ur. Hetzel ot Northrop was called. 

Capt. lfalksrs 

.llr. Hetzel t 

Lt. Colo A.scanis 

llr. Hetzalt 

Pleas11 state rour tull n&llla and position. 

Hetzel, R. E. P., Chief ot flicht Test tor Northrop .Ur­
cra!'t Inc., ani Chairun ot Urcratt 1cc1dent InnstigatiniJ: 
Bollrdo O!t1c1all:rlocated at Hawthorne Field, Hawthome, 
c~urorru.a. 

llr. Hetzol, can rou provide this Boazd with an:r additional 
tacts be:rond that alread:r obtl1.'1ed trora atlteraents ot the 
craw and otherwitn8sses so that we can better arriYe at 
a reasonable conclusion as to ~~· cause or accident? 

Since I ara not aware what the oth'!r witnesses ma:r han 
st.~ted, rq state11ent ma:r go onr grouni which has alread:r 
been cOYeredo At present, there is a detailed inspection 
ot the non gear parts heine coniucted at Northrop b;r 
Northrop engineeri.:lg pe rso:mlll with the asdstance ot 
manutactursrs• representatbes, particalarl:r Ooodre&r and 
HO'Jda1lle. The 0oodJ4U' C01Qan:r 1a conducting inspection 
b11cause they ar11 the sur-plier ot nose gear tire ani tube 
which were in'l':ll .~ in thia accident. ~he Houdaille 
reprosent&tiYe is present since there is some question as to 
whether the sh1Ja:1 da~~pener was operating prol'!lrl;r. 'lbia 
i!'lspection h being coniucted to detl!raine to the beet 
ot our knowledge, Wlether the priluey taUure was a 
11Bt11rhl tdlur'! ot eo11e co11ponent ot nose gear or whether 
th'! pristey ra11W"a ns Mlt'mction or inlldeq•I&CY ot 
nose wh4el llhinn;r da11penero · 

.,re :rou personally in a position at this tlae to upreaa 
an opinion? 

3 



Lt. Colo Asean1t 

!ao He!ISle"Jt 

llaj o .l.skouni S I 

llro ileosleyt 

•• • 
It ia det1n1te]J' rq opinion. The airplane, at the paint 
ot contact w1 th the grow¥1, ns 2. 7 ll!.las tr011 the station. 
lfi t:l a stand-'b7, the equipmllt 'WO'Jld not han been aore · 
than 1/2 mUe an:ro I u certain that the tire c011l.d 
han bHn put out 1t a stand-b)' ns ude. 

'Ihe pilot atatas, Uro Hnsle;r, that when he lett the plane 
he tui'Md around and loolred back anc! the lett 81de na 
cOIIpl.ete]J' IIIITiloped b:r flues. ll'as that ;rour obsernt1onT 

At the ti11e ho l11tt the plane w were quite an:ra tro11 1t. 
I wouldn't make an '!ltt"±...r:. to e.)& .. ur with 1to When crash 
trucks arrind thero wre two nct1ona ot the plane 
epproxi.!ll&tel:r 2.)-.30 teet apart and both eections wre 
about !iO% e:mtloped in fire. 

!.1&7 I ull: ;ron, what 11 ;rour op1n1on on the ad~CT ot firs 
fighting equipMnt tor thil installation, con1idering ita 
maey peculiar requ1ra.,.nts including the lake bed? 

Not suttichnto 

I would 1111:e to know it it 1s ;rour per:!!On&l op1n1on that 
we han inadequate a110unt ot equ1p!lent or whether it is 
the rolling speed or equiPMnt7 

I would ban to sa:r it 1s neither. .lt the t11111 ot thil 
cram the 1nadequac:r was due to -personnel• . tyo· or. the 
tracks Bbould ban had eenn 1111111 each. '1'be:r actuall:r 
had tiYe on 0118 and thr.,. on the otbero 'lbe third track 
should han bad fiYe men but had onl:r tbreeo 'I'h8 tourth 
track did not lean the atat1on due to the tact. that. onl:r 
0118 un is assigned and he ns det.aUed to the 110tor pool 
to check Yehicle trip tict.te J there tore, thia truck did 
not. rnch the ecene ot crash tor ap;~roxl•tel:r 20 lll.nutee 
att..r the crash occurred. 

!Ailj. bkounist Is th"" an inadequacy ot rolllnc epeed it per!IOnnel were 
thero to Mn the equipa.,ntT 

llro He,.sle;rt No Sir. Eltu1Pment is adequato but personnel 1s inadeq~te. 

Lt. Col. Asca:tlt · Are there aey tllrther questions troll Jloard7 

Maj. Askounl~t It :rou bsd bftln at. acen8 ot craah at tilllll ot accident bow 
•n:r 155 or l!iO trucks woultl han b88n needed? 

:lro He11~e11 ·Two ltj0 11J ona 1S5J and one llOo 

'=•pt. l'l~lk~rl Did An:fOM direct or euaaat that :rou concentrate :rour 
equlp,ont on th4 no~• whae17 

Kr. H•~l171 No directiona were &1Yen with regarde to the no•• wheal. 

2 
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• • • 
The Aircrd't. lccidPnt Innsticating Board, appointed b)" Special 

Ordar IS6, Headquarter•, Edwards Air Force Base, Vuroc, Call!ornia, 
dated 22 !larch 19'SO, connned at. 1))0 on 21 ll&rch 19SO in the Conference 
Roo11, Edwards Air :rare" Pase, lofuroc, Clll.1torn1a. 

lhabers pressnt ware1 

Lto Colo John Brancato 
Lt. Col. Fred J. lscani 
lo!aj. Frslllc A. Conan7 
!!:j. C~ot. ;._.lwwa.la 
Capt. Willla11 J. Hornt. 
Capt. WUlla!l J.o Walker 
Capt. Jues Wo A:Urn _ 
lst. Lt.o 'IUliall R. Colell&n 

lle!lbars absant warat 

Capt. Franklin !!o Bnard 

The 11eet.f~ ns called to order b)" the President and the Innstigattnc 
O~!icar brb!ed the board on the purpose or m~eting and brought each 
~r up to date on accO!Ipli:~hed innstigation. All witnesses appeal'ine 
bottora the board were read the provisions o! J.F Rag. 62-111. 

Tbe tirst witness called was llro RnaleTo 

Capt. Walkar1 

llro HeiiiSll)'l 

State ;JOur tull na11111 and position. 

Ellis Eo He!ISle:J, Fire Chiet, Edwards Air Force Base, 
Uuroc, Calitorniao 

Lt. Colo Ascanlt 

Lto Col. A!e&nil 

Lto Colo l~c2ni1 ., 

A~UC!f.IF.:f1 11.4 

Is thera an,.thing that :JOU would llka to enlarce upon 
except that. which 1s included in )'Our at.atellll!nt. on Fora 'S-47 

No. 

!.!17 I aalc :JOU1 llro Hamsle7 1 wh:J there was no tlra equipment 
atsnding b)" enn though •..u1 testa were being conducted? 

The onl7 answsr I Mn is that the 11111n in charge or the 
crash st.ation were not called upon to uke a atlnd-b:Jo 
When the aircr~n taxied an7 trora atarting point thaT 
had no ida& where it ns going. I 110uld ••7 thla 1 that. 
in ~ opinion or to ~ knowledge rather, no t .. t. that I 
recall, has been Mde on that aircratt without a 1t.and-b7o 

r. it :JOUr opinion that aU, or ths ll&jor portion, ot the 
a1rcrd't CO'Jld han b<Mn su~Jd had t1ra ti~htlng equiprMnt 
be10n at3nd1ng b7 on thot lake? 
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OQ 16 l!arch 1950, the n-49 a1roratt ~67 :... .. achedu1.4 tor a hlp lpeed ... 
taxi teat to deter:line th" noae.lUt' ott· •pMdla Ill. «4er to deteraiAe 
. tho exact mCIJIIent at whlch the 1101e whHl lett the uow14, I· 1taUo111cl · · ' · 
royult at the bonl;ar4ler'• atatiOD 'trcn wblch it wu poulble to oblern ... 
the non wheel at all twa dur1D~;:the ~un.· .l90J(,1~.waa applted'·to •· · .. :., 
the lllrpl&De alld we bepDo:OUI" roll durfBC·wh14ft _tiM the DOle wheel ao:t:ed · · · 
normally, and eMyth1Dg appeare41oo"be' .. 1:htactory ..... _., .·: .. -~.!... :.· • · ._-. 

,••• .. ~·,·.:_ .. _·: .·-::.··: .. _ ... ~·:.::>-·l~_-.~ . ... ·: .: ..... ::--_ ... _; .. 
: •·• 'Uitatlle to detendJie the draped• :becau1t I ooUldD't ,..tch· the·.· . '·-' -
m.ter and the nole wheel at the - tille; but'arttr'&tta1D1Dc evttldct,~· · -: 

~ .. ·alr•peed, the nese YhMlwu lUted ott_t~ gDU:Id.· J.tthat tiae I r-·· _; , 
ported to Captaill 'IVthld e.ncl Kr. Haunr that' thil' .heel been .. clonlo The- -:·:~ · 
no3e wbeelwaa'helcl ott the grOU:ld!1'or. appr~teq_tiie.aeoOD&b ~~"·-~.\' . 

,. Will then lonred ctr-1)' gen,l)', .to the·1urtace ot the 1a'l::to .Poll~.•- · 
· •'!·.·'contact ot the non 11beel rith'thelltia;· enr)'th111&.appearecl.to be ntb-.·, 

:·~ £actor)' aDd l!ajor SCihleeh appeared,to hue 'cc.plete· control ot the air- :; ~\. :,., 
· .;. plane. !!owner, about teu~eoondl'.la~, .thenoae;nMl\'Mi;Sn 1;o ah!Jii:r.-.,:,, -- "'• . 
. i extresely vi.olent~.- S1Dce tht,'boli,bl.rdfAriil poa1t1cift.dou'not lien a·. :. ·· .· 
··:: :- -watetY'belt,· I s-.11ah17· tried to: 1110-ve· tO the rear or· the airplane,:. but· : .,.: . 
' at thil time the ta11ure or the DOle ,ear oocured· encl.'%..,..,.. "thrOIIII 1'.--rcl ·-

·u""'-':_::. ~ .. into the oxtr...,e . .t'orward part'ot the alrplane:eo that%··- unable,toi·· !: .. .._;;. · . 
·:. a'tate r.:ethar the nose ""•el-tlr• bt.w·out,·. or not •. I .U~tlle lan·-.a·:·::.-::-.· 

·. ,.}_ to l'l'lY<S the airplane, aaailte4 throttr;b the pilot'• CI.I!Cp)''whioh·hacl '!.em.· · · 
. /""':··: •. .'re1eaud, by Captain -:rartield, who retained to the atr~lane . .and lle.~P•<f; . -~ • 

:-:' · ·me throur;h the canopy. : . . · · \ . · · 
_ ...... ·. ' . \ " ' 

- ••• • 0. . . . 
' . 

Captain Philip J!• French, UC02J. 
•• t • -.. ..:· •. ""'~- ... -·. 

' 

\ . 
.• .:.. <II 

' ... • 

!IOTI1 the above lt&t.....,nt ,., _,1-ven b)' Captain Frer.ch b the pr,.eDOe 
· ot lat Lt. !!ex 1. Stmer. Jr~ Md lo!b• Dett:r J. Pier•on, who han 

. - ·- .. .. 
~ ,.,. . 

\ " 
\. 

· d[;lled Ill ritnenu.· Captain )'rr.~ch waa unable to lip hia atat- ·· .. 
l!lll:lt bec,.)lle <>f a brolcen ri~;ht wrist. · · · 

, ,.. • ) .t 
·.. · ~I - . - ... . l 

. , ·; .,... c· ~ ., - . 
Jl'l~'- .i?· '/A .f. _.·· -~~~ ; ~~:tJ-~---i i!:Lvv,, -~ ~ . · -· · '> · , ·r ......... >a il:. s·tM~ ~,It Lt,t.1JJ' fte 1 =!Ienon, s eaograp.,.. 

..... ... 
l 
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. . -· . ,. \ ' . . .• ' . 
· ·.I. it/s~:t'wiliiam H Cwmin£}:"'!1• s/li 15015418 • ...U s.natr1ictor FlJ.c;ht 

!::lginaer. on TB-49 s/1 42-12367 on 15 l1aroh on a .taxi test.. run.:. lfo . · 
at&rtecl up and taxied out onto the lake'and lined lip. tor.' the" run. The: 
JlajOl" uked tor 1oo;r pcnrer ani!. Sgt llocme op~~ th1 tllrcttlet. : .Ul · · · , · 
en&inea c&~:~e up DO!'lll&ll)' and erirytht:~:. checked ·'oke :· . the Cl report. wu ·. • 
ginn to the pilot and he calle"d •roll~ •• The ai,rpla:ut ·atar:tei-'rolllng~ · · .,. 
a:1cl the :~oee ~-- ap;• ponr'liU'-1-educld ani! 'the 'no1e tattled 'baako 11'e · 
rolled aOM'cUatance ucl I_telt·the no•l!.:~•heel atari:.t:., ~~;.· .A\~ci:. :· 

·happened betore ud_I -::·~.:.l~....,a.:·n ttal't~:inoz:eut.nc aM becaae 
~~~-: ::.:; .·.·.ao aeTIII'e ·thai:· I·o011ldD•t 'read the BI:IEine inatru:ae:~ta.-:uter the"ald.l:r 
J! · >. • ·' becu• aeTere there wu a loud 'Pop ancl-•I 1-..t.d,t!:l.e iapreu1on tll&t the·. l 

. ··_·· "!rplt.."'l -norit4 ._to the risht• .:. tha ther• ~-· l01:d nolle and coat'ul101l0 • ' . 

-~- the cal-in 'W'Ill tUlecl with duat IID4 I 'IIIli .thrO!Ili". torw.rd. After the •h1.RIT·· 
atarteci I had nOTed tro:t rv a'taildill, podtlon at the:tU;ht.ncbieere;> : 

. back and halt aat on the :~aTigatora nat •. I- wu· thrCIWil _tanrci the b<lllbar- < 
diera seat. ll)' head h1t 1amethbg &Dd I n.a atunned. l looked at the · 
pilo';•a· canopy and the utrod011e lllld thout}lt "the)' were bcth".in. plaoe,· '· 

. I then saw a hole ill the tloor.ju.itt att o~ tlie."tor'llllrd. e1cape hatCh ·11114 ' ' 
.• -: moftd toward it~· ·I ,ot:·out' .i~· it ar.d m0Te4 ~4 the trant or the ·-. 
· • · a1rple~e. 'l'he left part or the'.w1D&; 'W'Ill brolcen ott and en tire ••. Both 

parta or tt,e airplane. aeflllled tci cbe reating en the main 'll'heela· lAd the · • .' 
lnd1:1g edge • .' I IIOTed. away rroia ·the airplane looked back .and .... capt . .. : 

' Tiar!'iel<i pullinc Capt Fr1111ch wt'throuz:h the pUota hatch.·' Jlajor·Schleeh ' 
• . wu -lldllj; around. lad dittloulty ltand1.zic and !lgt l!OCile ...... helping hil:l. .. 

. I rallllher that tomebody was call1nc tor l!&uaer and Capt tfartiold ttarted · .-, 
back ill the •1rplane, but cu11 back when lolr l!tluaer ... , seen Ml!lning a~. · . 
To the bast of 1tq llllftor)' thia 18· a. true account ·or what happened.; . 

. '· . ' -

A TRUl!: COP'! I 

·!~!!1!17~· 
•. C..!,lta in.- USAF 

i 
o; 

A TrACil!DNr 15 

··-·· ..... ---·----:-·-···- ····- --··-

•' . · .. . . . • . .. 
·' . 
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I, the u:~.ierlip~ed~_v/p,t ltioh&rd P,Poane J~ III.lSOUTlZ, 3050th ·. 
AJ.:c Support llqdn, wu actilll; t'lit;ht llllt;iueer duriDc & taxi te1t 1ll n-411 
s:l 31!7 on 15 l!ar so, ife tuhd out. era 1 thiug .,.... ·ncnal at· -q etaticn. 
i1e taxied out o11tc the_lalci bed and prepared·tor the :nmo liro Hauur, 
flight test enetneer uked ~he pUot to .. , up the·teat oo11dit10Mo The 
pilot told tl:e crew to get i-•1!7-t'or the :nm, u4 ·c.ue4 tor 1~ power.· 
I cheoke4 rq belt to eee that it ftl. t'&etened. I diet not Ull 1houlder 
harue11o I· t!l.en applied pmni",~t~ 100% rja. •IOW)t!if.q 'ftl OI ud·- • .. 
st&l"tei to roll.- . The 11.011 ~.,,. whHl 'ftl 111'te4 ort 0 the co-pilot 
cloud the.throttlea to.tiUio. and all -·,•'!'." -~,_..'!k·tl.' •:~ !');! •. ~ 
were rolling a10tt,; and the'il"o8e~:.,..heel' etvted to''•hhrV•. I bad cper• . 
iO!lC-.,4 ;him!~;( bot'cre, a:1d a\ the bec!.ming tli.u· did not .... ~ wor1e .. 
than !t had before •• It built up W1tU the ent~e airplane et&rted· to , 
sl)alce. 'fl:cl"e '11"11.1 & lou4 llOlle lilce & tire or dr bOttle uploding~ then 
the 11oae dropred ~o~~d.., I wu· thrown·~ctnr4, '113' tneea o11111e up and hit 
the pllllelo I lHned. t't':"ftr4 and pal~Hol'y .. lled'the throtUe•; but could 
not moTe them. the u&t ~n·ft)" ud le~ ••• -I don•t rei .. ml>er W11'utea­
in!; Ill)" belt. the t'ir•t thing I d14 'II'U tty to ti'lld •·hob •. I ,..,.. two· 
!l.olea, but one looked to 111all to get -"'~t. there 'II'U & :!IDle &head ot' •• 
thrU the plexiglu•.; but.thwe.'RI •-bod7 in the bole. I·tha 1n that" 
the canopy n1 h&lr ·ott an4 'the· pilot n1 gettilli; ail to. I dci!l 1t kDC1W 
whether I oret out &t'ter l.lajor Bchleeh or Capt ll't.rt'ield, ,but I did go out 
the canopy opening, I telt··-a clelire to :nm but.it ••-d I oouldn't lllllke 
111111oh 1peed. I looked &round to ne 'llbo -~~ out e.ncl lt.W three· ot.'ter people. 
Th" right side cf the airplaDe wae on 1t1·nou e.nd the -•lll wheel, the ,~ 
leadi:l& ed;;e ,..,.. ·= the grOWlcl ~o~~d the trailing edge wu •ticltins up. : 
Capt nt-tield pullecl Capt French out. ll'e oouldnt tinct ·the oiTilim ilaled­
iatell'• Capt nutielcl atarted back: i:lto t.'te airplane, but when Vajor Scbleeh 
tell, he ••w J.\r Ht.unr rwmillg in the other diroctiD:l c4 •• all called 
Capt Wart'ield to come bt.oko : The' right aide or the &irpla.ne wu not burn• 
in.; &t this tiloeo It· started bcrnillg al>out & minute later~ We all ol.ared 
the sirplane u IOCID. u we oouldo' thil, .to the :tie•t · ot ~ me:•t<•f7 ia ·a 
true accou.'lt ot whllt haprene:t• 

A ':'mYE CCP!' 1 

/a/ Richard P l!oone Jr 
11/!gt U012712 

·····- ...... 
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. . 
s :r A. r J: Jl J: ll :r . . ··- . ··: • • • · ..• ·. . .•. , 

""""'~·-···· .. i. : . . ;:··::. ---;-::·;·:::~~. ·~: _·:.;.;_~~;~::::; .". -~----: 
. J.t oezo 011. 15 March 1950, ,. take-O:l' .nm -. .• d.e ca the n-4~ 

airplane USAF l!lo. 42-102387. to deterame'the 11.a.ae11hMllltt-otl' jpeed 
with the alrplai:e loaded 1D a l'orwaJ7d. C(lo: .The JIUl'POie .. l!,to:·obtalll' · 
elentor cODtr'ol pmrer 1nl'or-.t1on •• The·alrplaDella~ 'bMu. load.ed·to 
ni,ooo pound.l von night at a CG 'poilU= ·or 21;.~ IUC With hizdhc ·, 

. ·' .. 

g~tar dCIIIIl and. tuied out 011 the dT7 lake. Wl til la:ld.hg m4 tr'la l'lapa . , ... 
in the sero poa1 ti011a0 1()0,(. ~otl' pow~ ~ · appli~·.u•;thit tilleoo :: :~·· ' " 
otl' Z"Ull a au~ ... .U.;:.·I wu ~nate« -rt'the t111t e~iD .. rla •tatioa, . 

..,..~~--~!.: · behinrl the·pllotopacol. ill the tall not101l with u.fet7 bel.t::.taa.~..;:.:; .. ; .. ·· · 
bail • atety hanlea a not ns•"" j: ' · • • - ;· ;; - • "~ •. ·• "". • ' .. • "' · ':. · · ..... 

..... · -: · .. ·-. -:··.~.~. ;~r;-_1 .. ·,·-·~-~~~~--·. ~: "'-': : ......... _:~ ..... :.~_·.-·.:_ . . ~".·· 
. • .1. photographic reocrd. Ill' th~ ~ti' Mill wu 1tart..l. upou a call·_' . .'. 

tra.llajcr Sc!:!oeh IJYIILO.the.!Jlterphr.,e; at'u•alrapeed.~ot iappra:d.-tel)'. ·- ': 
TO 1lph ·wr ~AI- the ioae whMl."'_l1tted ott at approis..tel,Z 81-J!Ph·.I.U,; · ·: ' 

• captalll rrmh:oaUti4.cnat tbat~tatarMtlqli. Onr-. the' h~~me•'trllll a. ,_ .. 
. . proue poalticjah.U. ct'the~bCabard.i.r••·:atat1aa.'. the ahilai!.o reaoh~. -•. : 

-:.'~ .. i;=--- t. qee4 or 1051!1pb·:US With:non whetl orr:the·p-OUJI4,.blltore~tho'poww··' ·. 
· · · wu cut back &lid the Don ~ei nttl..S'baelt oato the CJ'OIIlld•• The nci.. •. ~- •. ', 

.:::.:~~1 touched 4011D at apPr~tel7 95 ~.W.&IId.it.K~ &tatted.',~":'.;· . 
. · to.All~ &t a1l'ut•rate ot.·otoUlat1oa •. ·The upl1tll4e 111oreued· •· 

!t./il~'j;;·;!'"rip1d.l;r and Capt. 'Freach called out onr the 1Dterphcm81 thai~ the, 11010 '·' .. 
whMl. n.a lb~illg badl;ro , The &1rplaDe nbrated. aD4 ahoo:t,. uri. ·&f'ter' 
th uo .. ••ar pn n;r, notli4 lilto the.'VCN!Iil• .. The ahook f)t _illlpMt·· . · ..• .. 
wu 11odera tely. leTM'e, . and. the .a1rp_lane altidded. ·rcu&:lt17 to e. atop, . . .. ,_ c· 
aupl'orte4 b;V. the •ill lal141!1&: ,Lear ud noaeo The airplane wu a till' · . 
headed in a aouth d1rect101S betlreeD"the two rumray&o Both rq aatet:r .· · .: 
belt &lid oeat held, alth~ I.'autterlll aenral lliaol' leg and hal1d Ollta 
and brul1o1 after atr~ leBO or the equipaent located at that atatloa; :. 
durillr; tho impaet, lldd., and rq eooape. I ... ahielded b-ora the. inltr'u• " 
-tl\tiCD COI1trol panel hetcre 'tie b;r 71¥ rltht hand.. -~ · · . ·' .• 

. .. .: •.• :. ..·.,.~ •. ~~ ~:· ...... ~ ~ .:·: ..... ~ ' ·t 

.,.~ . .ltter the·alrplue cue to a ·atop, I rdeaaed. J!tif aatety belt &lid 
··,-·-:; atoo4 on· tl•• bottCIIS hatch 111•the · tuaela'e taU aectioa located balCIW · · 

\ 

cd to t.,e l'-'rt or the teat BD£1Dev•• atati011o: I r•le .. ed thll ..,.,..,.7 
hateh Jott11Cil1lenr, turn..t t:le latoh, ud klckd the l:A-<;ch out 'an:l d111111 · .. 
~dow tho airplane. I the11 "e4 'dcwn tra:a the cpa11 hatch,' .tall111' allo1111.; · . 
oitllt teet to the VOUI1d• I could. hear the cgiD" atill rWIZiinC. th011p 

\could 111e nothing thrnul:)l the olouril of c!ust. I atertK J"UUIIl1!1g back, 
'away trca the tail or the alrpll.lle ad after 100 1'Mt. throup the ol011ril 
~r du.&t ahoot t.,e atrplt.!2e0 I o011lc! '" and hear the en&ill .. aboft th• · 
\uat o.nrl tl:.e alrplan<t 1r. a noae d01m attitude, atlll aupported b;r th• . 

b &Mr• J.tter I had run ab011t 300 teet, I could. ••e tl,...1 o0111ing troa 
1ectlo11 ot the airplane 'llhere the lett will, b&4 ptll't~. trca the cabin 
lQilo I then joillod tlv> other r!TII cre:r member• """ bad .. caped troa 
tract er.d. !ly that tlme, tile tlamu ha4 1pree.rl throuP~out the eenter 
ion or u •• atrpla:e. . . ' . . . 
' ' 

9-\ ..... -· 41~ .... l'~ ~. 
~ IW1S1R, Jre 0"' 
Flitht teot DiYlsioa 
l!eo.dqWU'tera 1 .we 
ll'rlr;ht-Pattenm JJ'Il 

' 
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•• 
1. That an 111Test1gat.ion be conducted b7 the apf'r'Oprlate Head-

quarters, A!.C act.h1t;r to detel"ldne th'l ad'dsab111t:r or redesigning 1-J 
the s!Wn:r da!lpener tor the nose whotel or tbis particular t;rpe ot a1r­
cntto 

2. UntU sucb tille as th• ~'!!!ic c..l..ae CIC the excesshe nose .EJ 
wl>'"'!'l :.'".!:e.y b denn1tel:r eatabliab~ 1t 11 rec0!11Hnd8d the a1rcratt "'\ 
be rsst.rlctod to nights with • llid c.a. location. 

)o Based on Findings 4 and S abon, 1t h reco~asnded that the ~ 
enUre nose gear asse:obl;r be inspected at epecilled 1nternls to J 
detel"ldne 1nteg'r1t:r or uterlal. 

4. It 1a reco~r~ended that 1neotar as 1t 1B practicable all 7 
protecth'! equipment an11'lble to crew me:abers be ut1111ed when test& 
ot th1s nat•Jre are~ being conducted. 

So lt 1• recomended that when an;y test a1rcra!t 1s being }\. 
operat'td. on Rodgers Dr7 Lake bed that fire~ tight1ng equipment be 'I 
providod as n11sr as po~s1ble on stand-b;r bas1ao 

A 'M'l'li:JK.IT illo 
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~ Tol .. II '•U• 'Nl 31 &JO I ..... 41 ... • me*" 
~ptac tom 'be ..sa•frn4t 

0• A 61pll_. eqr et 1l3ld JWU• et ~ IU&tl' '- be •n t 
pUa11e4 'be prnided. htr ~ fW ..... 1. 

4. A aW7 'be .a. te """ Ill• tbl llrlH'IIIlU1rt et ~ 
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'ISO a.. 
l!lula L\r dtd 19 ~ 48 tr OSU', I!QbJI J'atal. Aat' Acc141D\ 111't'OlT1. 
~ Ba. 42-102368 

Bq AHC, Wri~\-nlUen=· Air 7oree llaH, n.,tca. Qllo, 7 Q:to'ba' 1948 

1'01 'lh" Inllpi!Ctor Cenenal, 71nt HaclODt l1SU', 71el4 ortlce fll 
'fhe Alr lD~p~tQtor, Tn&ll7 A1r I'Dral !ue, JllaptcAa, nl"'lnJ• 

1. b follovl~ llltonaU.cm J'111Z'41D« the reo "'Uou 
ll8de ln ~ 4, balia c m•aauaa. are lubCUe!a 

a. A. J*)er ~'· w.a 1IM4 darizw an ~ l'biH I flJ.Aht · 
. te.tlnr; acncapU m.d b)' tbe OODtrllotor. b pol107 ~ nqulrtJW \M 
contractor to ut111~:a a pacer aircraft 1411 be aon\111184 4urlJtc tda:ri 
fll,;ht beta IBd.e b7 CCIIlt~ pencmDil. ~ alrcftn vlU be 
~durin,; Hue U ~t teatl~~,t idwa;;u a tnt t. acaalc!ered to 
be atnmlll' blardoull • 

b. !be reo• MtlOil 001X1ftii1Jic the 11M ~ IWdlo 0 n!-
aatlcm '!Mtwwn craaD1 )AhiOIIZWl a&ld tJw aln:raf\ IDIISftplJIC t•t h 
concUn'ed ln. eZid will be followed ln future Hlue I fllcht t..U1111 
b7 Uw aoattwetor. · .&. Nlo IKnl1 torliiC ltaUOG w1 th ream!er J:N 1tMa 
Mtablllbed for tbe FP"" ~ .,111\orl.IIC all J:aazo4oaa '"'- ctulilll 
HaN II tli«bt. tHUJIC. . . 

a.- A. d.apllcate caw ot \he fllch\ '""• p1M tor .U 
tll«ht will be ntalDeel )J tbl OpeaUou otflce ~ tbl ocet!'llator- ---
ln tutan HaH l f11&1lt kat.lJIC • .&. dlapUaate cow ot \he '"' 
oard. h pJ"'"ficlal tbl croallll ndlo 110111 tor11111 )A2"880mm1 tor J'bUe ll 
tllcht. t.eatliiCo 

4. !bl aonU.Otor J:N ,taat ncAilto17 aoaplet.ed. llil e:n-lw 
eerl• at tlll:bt• to obtala data for tbl pupoee ~~the . 
control toroea ot the D-l'3 tnA aiJ'cnltt. !heM data are ...., la 
\be Jli'OC••• ~ be1J!c "''' -. a&ld apoll OGIIJI1eUoa. '1411 be u..a laa 
oonneotloa vlth ~~~~~the -xn!?J_ aJ 1'7 laa .. alrallft eo u 
\o obtaln ccatrol torcee ln the D-lfiJ e -,atUle to \hoM flllar&e 
oou•antl~ tJpe alrant\. • 
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11\ IDd. 7 Co\ liS 

con\~dor U.\ oowsuallcm vrlllklM ~ oa U. lowt" v1DC 
eurfaee lldD am 1\rue\ure at\ af bo\h zah la:ld!JW e-n wh8ll \he 
alrplaM-.. 'oaded to f:I'OII wlchtl app•&.::Mac u. ~a al.lowbte. 
'1'be ltNCture li:Tolnd 'IIU 1ecolldar7 strw:tuzoe ODl7 am vrlllkla 
Wkt.r hi~ C:OIIIf"le1Cil load"" collddared M~Bl. '1'N aont~ 
1'l1rther 1tate1 Ua\ a clo• 1Dipec\lonwe ..U at \he U• \he 
vrlnkln wrw DOted aDdU.\ DO dale- to Jri•J7 1\JUGtan,.. 
obaernd. It 11 DOt beUn-84 \!a\ the lk1Jl 'hnc1r11DC ccDd1Uoa 
dhcuaaed llareln ,.., " !actor lD U. C!'Bih at \M'IUhJec\ .u,r.t• 
I1ZIC1 1t laa bewn utablllhed Ula\ \he aacld&\ lmolnd pos1Uft 
laid !actor CCildl\10118 ra\blr Ula \be Jllll&\lft load ~cb ora.! 
t.hell mllklol. Farthrlr, then Yl8 DO l'flliftlce ill the Cftlh at 
:u:t etruetural. dlUlc:ul\7 1n the T1c1111t7 at Satlcm 215 Wlioh 1a 
thll lnboord alda at' the ~IIC ~ bft7. 'lh1• •t1re porlloa Dt 
the &li'Cn!J't 11 bellft'ed to~ 1\nlck the r;zoaDd u a ullit. · 

!. '1'bl coD\ractor bu 'bMil ~ted to 1111t1ata a~ 
OD the f'Ufll 1l.olb1~ probl• 1D the~ alraraft. !be lallor&\oJ7 
Ht-u.p ·~n-Ull( ... tn'C!ll fuel tanJc 1=tallat10D of' tba alr­
cra!\ bna llocn OOilltNCtiC1 and I!IIICftl'lrJ Con"'CU'n ac\lOD v1U be 
d.ltendne.t· after c:o-plet10D of' \horou,;ll tnte. 

10!1 m OCJIM"ntm G1.li:P.U.I 
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~h =:!.. ~~--.,l{r.=~~::,.' .. :.U 

11a. r.acrs • 

... ftOeiwd II\ oaos mr etcUnc tlln an 11NI'&l\ w 
enahed and ,... bandnc ... po1m 12 lld1ae Jllr ot MINe 
APBe ~ . 

•• n. ll1ch\ wu propad,r ohuet at ~. (llbib1\a 1 _. I) 

be n. rd.n1on WA to 1Mb+ \!Ia f'ollw1nlt (Bdd.b1\ l) 

(1) nat ,.net pbue I Wa\ ~\11biah liS ld in~ a obMt 
oUab \o 111n1oe ~ er M a.o,ooo ten. · 
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d:l\1dna'•·· (MfMt .) . 
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1l. tr. alrcl"'.n OIWI•IIDecl to 4la1Jakcr&k 1a fii&b' •• rrU..a lr • 
u. weoJaca pa\tena. (lzhlltlt 7, P~C~l&, ttr. ae•n•) j 

1. VnOacl .. aU.. for a 411\aMe ot l.lllllea oa a brii'IC ot,. I If 
tr. \be •la polat ot s.,act. (lshlltU 7, ,_.. IJ, Mr. U.) · 

1r. There ""' DO oonolualft nUIDDe of •Zidu !albin. (lzhi'bU 71 . 
pace II, ~. !aka) · .·-

1. !be mo .. paUma ~xt '11 n to S'f ]:II'OC!ue4 P'·t·te Ia tM 
teUowtac celllftl edna OGDtrol IISJ'fue •klae t.alilu'll flap eldae 
part of OM atabllhor, lot\ Ga\lcal'd. n.p, atrla&ln ot wr1la :p-• elnollt, •lac Upe, •DC!M oo11n, po~' ol ~~~pan. (Jml)lt 

•· 'l'he alrcmt\ Wll a~11U7 tzaftl1Jtc 111111%all,r lla u ••krl7 " 
wol\erl7 cllnaUoa. (Dbcualoa. ~ 15&) 

a. !he foUowl.ac wbb wen la ula..._ at U. '* ot &be aulas 

,. en. cr u. ten baaA n,.. ten ett w1~ a •OIJW ,.._ .n1aa .....a 
\be DOH et U.. alro!an. (Jbhl'blt ') . 

•• '!be ~ball of u. left .... n4ia' .. f....a .......... lh 
da~ lbik &114 •• aWl atotn'rll M U. wSDc JIIMl• (Mt)lt ') 

l'o fbe ...,., ball of tile len ... r ··- ...... , .. , ..... u. riac 
'lp ra-1 ' r .. U. ~letle ~· lui nMII' .. etlU at .. sl II 
.. lu wSJrc ttp )Mil. (IIIIDtt 7, ,... 5. Mr. !aMI) . 
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t. The bill' an4 tlapa 'lllt"e up at the U.t at the cruh. (bhlblt 7,· 
pa[e S, Ira Bat11) . . 

u. TM tria tlapt 'lla'e in the neutral po11t1cm. (!:dllblt T, pap S, 
!~. ~at .. ) 

To The greateat 1n1 tl&l etru.otuZ'al failure ooc\IITI<S at, or 1n the 
vlclDltr ot the traillnc 14p or the wiDs• (B::d!iblt T, pe.p _s, 
'lr• Rarrin~n) 

... 
x. 

Y• 

&o 

aa. 

b~. 

co. 

••• 
tt. 

U• 

Tllllre were approxL~tely ;ooo gallcne ot tuel reu.lDlnr; at the tiu 
ol.' ·ullt accident. (l':xhlbit 4) - . 

lhe fuol tanlcl on the YB-41J W. aircraft haTI no b&ttlea inetalW. 
(~xMbit 4) 

\ pllot 7bo had landed Ju•t prior to the tli~t or the TB-tiJ ""' 
ported the air to be POOtho (~blt 4) . 

Tho wing llota were toun4 to be in the opn podtlon. (llxh1b1' T, 
~abe S, Capt. cetbl) 

:ncA. wind tunnel teab haTI aha1111 that a rlylnr,; wtns aodel wlll 
tllllble either when aupended ln a abtd'lrte tail 4om podt1en 11" 
•hen pitched into the tannll ln a QabUq !llrtlcm. (bhlblt T, 
,a;n 5 and ~. Capt. Wethe) ' 

Thewei~t ot the air .. an at tbl ti•.ot the aool4ed nwl4e4·the 
rooo-11414 atall welchto- (ll::dd'lll' 4) 

l'he oopllot, prlor te the Moldenil, ba4 atated the flllGIIlac ocm• 
oel'l11nc ttalll or a Tli-UI -.hn &Jpi'OMhiJll a ..... ett nan, the 
noll or the aii'Cl'a!'tl ha4 a tta.!mq tit ollllb, the ntot W 11o be 
pu.be4 toi"'IV4 to :oateran th11 te.« .. q 11Zl4 ..,. eontftl teroe• 
were pre1ent when •tall1nc the aircraft. lfo n.Jll !1114 .._ a'­
~tH la tbl nbJen air .. _att prior 1lo tb11 nldlt• (hldbl' T) 

lo pacer &lr .. att ba4 _been nq"~W.W _. w.a JII"'Tl"" to M~ "'UJ7 
tbl Ta-.e. (lxhlblt 4) · · 

• 
' 

• 
I 
I . I 

" I 

I 
I. 
I 
I 



; W Sa -I -.....,., ... •·•• 4.~ a 

13. msc·~stcta 
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t.o R•prellut&tiT .. ~t ~ Flfln& SatetJ D1Tidon, FO'tU, GTiTid a' 
"'uroo Arl aa 1 .rune li4to 

!;, ~l%'11 daye ,..ere ·~nb at t;~ 11- o! the aaoidnt lnftlt1~t1nt: 
';!!, r'rf"Cb C~ • 

c. "h 11 J:r.e l'l4~ a t:.oet1..,~ oono.rnln.~ the tincUnr;e or the ftZ'iou. 
'.:-:-:~-~~·-~:.'.;~~ 1 l'•'racr.ln'll -.aa hul4. i'rasont ""ro :J.r l"urce per• 
:;o:--,el i.~cl:d!.r r; i:otll •111 tar;r and o1T111an rr- A:IC, llortbrop Air• 
~r~ Corpora~laa psr1~el, Allleon ~~.,e peraonnel, ~d the rep­
r:- ::c· ~·.t.~iVO!l I) ... tll8 rl~ri!l:; J&.!'t)~ :l~vlaion, F0-:'.'1. (n.chlbit T) 

l. Co:1~cr::1::~ t.'la dlt.)ntlo:l ot fli;;ht ot the subject alrcratt, 111 11 
t..,H~,-.,.1 '.;\~'. !::,. oour~n ,....,~ ~-.eral.l;r trors t.l•• eu~ to the ,..,t. 
r::- ~~" ~~llo:tJC: reuo::.1 

(1 ~ ::.0 r-rc=~.::_:e, CO UIICi\<1~,1;~ »1. t:1 V.:"y lit:ht portiOn I or IJd.ll . 
n..,d ~"l'!nJ:ub: in ~t:r •lM&l!.-y und part weight, -• 10attered 
fr'!:s ~!-.o '!'! to t!le ::r-; 0:1 a !<A;7ret1o l,.ad!Jig ot 2300 • . , . 

(2) I'; !s =-= tl:-.at the 1n1tlal •tru.ltural failure or the air• 
o:rfl!'':; oo=cncod at aol!lcJ altltl.lllo belCI'If 1&,000 teot JelL• ret­
oro"lc'l t~o aeoond rad1o report troa the pilo11o The wiad trea 
s.ooo to Hi,OOO rut Ta:'!ed troll 100" to 1000 u4 trc. 111 w 
!ill rt)bo (l%hiblt 70 pa;;e 11. tiro Llen) Ooa•IC(Ueltlf• it the 
"I rerA!'~ :J&d bean trD.vo1::a; troa t.lle oorth, 111\ltl\ or ... n 
al-<!n atr•rctural tl:.!l\ll'e l:e:an an entlrel,r ditterw11 wubp-

· - ['Cltbr!l· wuld .r.a·te 'been 18t.&bl1ahe4. Parts •ul4 haft M4 ito 
!l'lm: tn !l..'l outerl;r d!rcaUan ror approx:laatel:f tbree 111.le1o 
'lr thon pu-tl:, ~ le!'t o~o~t'board flap -. hr\lwr tl-. a 
"'l!lt> 1'1'~ the ::!.1:=. paint or !.q&at. 'th11 n.p 11 rela111TW17 
hn17 L"ld 11 O! a CO':L.~£UI'atian not ealldUOlft 1lo nidz'o . 
tl'<!refore, lt 11 bell..,..d that the au'bjeot fi&9 hll te ..nh 
ln pnctlcally a. atzoal~t line 'ld.t.h 'Nr7 Ut\le, lt M:T• 
&li~W. U1o, othc' parta. uoh u 11r1ncw•• whlah wul• 
hllft TW'"J little cll.S. te.n.ole.:1c-;. _.. taua4 rlll'tbw .... tha 
the flap. AuuaJ.ng tlw abaft to be 10• 111 aq be Olllol"'-' 
~r.at 1n orar rcr the r11peot1n pv-ta to haTW l.nW ia tWr 
relat1TO poll t!onc, atructural talllll'e -11 baft oe4 u 
the alreratt .... n)'ln.: in a ,. .. terl-7 dlreotlea. 

•• Four po11lb1Utle1 pr .. et ~d:n1 as to ~ laUlal -.. et 
Uw atruatural Nlurea 

(1) That the pilot wu oan4uat111c aq.etnMl ,._ '-'- -..· 
oertabt eurrao .. ra~or eo.:~pane11 11at1aa1 ~ troll the 
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aircraft there1IJ oaualllc 1" to twable tor_,.4 a'beln 1 te lat.ral 
axile Th11 f01'11111't "-\le, cltrlDC the period wblle the aircraft 
dill •intai:ad a tJ'Mt cleal of horiaontal -~ IdeM oan• ~ 
oelnbl7 haft e&UI .. the n.,. &114 ndda'a to tear eft &114 fttroe 
open r11pectlnl7 b the .:mer pr .. arlbe4 in paracnpha Up, q 
a:a4 r. Tha •artaoe1 acV'or 11ntona 'ldlloh woul4 be reqtdre4 to 
tear tro: u-.e aircraft liS ordc' to cauae r-4 tullhlllsc woul4 
be the ebTO:l.l ccV'r.r ths wine tlplo It either ot the abo" b&4 
lnlttall7 torn ett tbl alrOI'aft m4, re•.-1nc the tact that 
the tllr;!zt .... troa eut to ••t, tbiT woll14 haft beeit tollll4 at 
tbl It en4 ot the wreata&e pat.!l l:aatell4 ot at the sn ec4 aloee to 
tbe main polnt ot lllpoto on.retore lt ia teU that the a'boft 
'f!lll.7 be tlleoun.t. 

(Z) Tbat tbl lllclM OOIIpr'lllttrl ~ haft tllrcnlll 1NolciU t'--11J claag­
hl& or ll"n1'11ll eo.,lete17 the oontrol oa'blea. Ineswao'b u ·the 
alraratt hu two aeparaile OOiltrol I) It 1 tM &!left polll'bllltr · 
beoo•• re:.oh plua t'be tact tha" n""DAtlCIIl ot 1:be cc'aea h• · 
Tla1e4 110 lnc!1oat1CIIl et tallure ill nts~~t. 'nda tlllaj -:r tller .. 
tore be cllloounteto · • 

(I) One ot tbl 1lbl7 pe .. i'bllltlel la thd \be pllet _. pertllrll1q 
tbe poww •talla ..aUne4 1D parl.p'&pll tn, 11114 u the all'eraft 
-• 1n U:MII ot the •s'- aate 1"-ll we1c'bt, the follcrwS.IIC 
ocourred1 

(a) The 111114111.,- et the MM to OOiltla• M ellab '112d.1• appnaobo 

(a) 

(4) 

(e) 

(f) 

Cc) 
(b) 

lnc a •tall u•erted l"-•lt• · 

Znft'M nLpt ... ··--·~~• .. •· 
~ar4 n., lllla __ ... to -... fit• ... 
Ou ot the •talr1UHI'1 &114 ~ let\ tnbo~ tore en. 
IM riiiLllra ...,.. r.eet .,... ---...... . 

n. alror&ft • •• te ~ ,..*-• a11eat ita latenl · 
Wlo 
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/ 

I 
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opme4 'betore pertCIC'Id.Dc lcnr .,.,, attlll u tJw t1,. 
nall wt otJ.nlM. 1'he 'lilac alet. ,.., t.-. lB the 
optl'l ptli ""· ~ lt M1114 llft be ~ ~ 
w not tM ,uet ., r.t the llot. with a Tln lxlwar4 
pertond.lsc atalla tor the t.UnlDc reuau ~ 1171• 
te"• operate the alota, m eleotaoieel 1178"- 1114 a 
11y4raul1o -:rsta. 1!hm both ot the11o 11"- beocme, 
tttr 8A7 huoa.. lBOpt!'at1Tt tJw alote _.. 10 -•t:run.4 
u to auto.tioallr op~~~. 1l!!m the 'lbctl,. tere ott. 
co th lj'ltelu wera 111:"041atol.rren~erec! 1..'\openthe ec! 
~hu r.loh opaDtd ot tlwlr cna aco_Ol"do 

( -i) r. fourth ud abo l1ktl7 ponlb111t"J is that, .inallllloh •• the 
lWt -•lnW' loe4 taotw1 ot podt1n I 011 •4 ne;;at1ft 
loiS G'a U'l l'll&t1TI11 .-11 teP 11ft moratt ot th11 deli£11• 
1 t 1s hl1 :n.! -.hat durt:1r. a power pout well: tho pilot ~ 
!tan t:rctec!ed ~he allQII'able q~ed per'lli t"llld tor a tptoitlt4 
altltud• 1 :m4 in ordll" t., 4ureu• apee4, llladvert.ntlr ap­
rlled Pxc~s•1v• control .ave=ant. ~w to the oharaoterlitlol 
ot thb airCil"att, 11cht to praotioally llt~pblt -trol 
tnroe• ,..re Flllllt uc! tnllllft oont!'ll .,~, ooulc! ha-ft 
oaUit4 •terltl tall,... ot h 01atro1 nrfat1 aa4 alrl'l , 
reault1n~ ta t11111111BI• It 11 ill 'be MW (lb:hlMt a) that 
nnre at!B bnekl!nc at St.at1DD 115 ...... dan "' ,._ the 
atroratt ._. loa4t4 blaTll7o In th11 ou. tJw m_.at11 wu 
low4 to eo:c or Ita a.11.,1<1 ,. ••• wtldz' 11114 u 11 bt111T14 
that tM au'bjeot blaokUnp; of' 1ld11 wu prnallllt c!llrin.: the 
te•t phue or thl• tUf:bt, tt 11 telt that the .,Uoati.• 
or •r erll11he n tttroe 'IIIN14 .... r.u- er tile an '111nc 

~-- nett on d: Std:i.;:l· na •. 1'hh wn1• tent to lBihaoe tM 1•1 ·· 
of na,. 1114 Blrt'OIII thereby utabllllWl& tlla'blill& ebRan.r­
ht•.o• o! the a.!rezoatt, whioh !'111Ultt4 111. ta1111!'1 tt tM wlDc­
ttpa ed .the aubet,ulllt cruho 

r. The 'Yc!"thl'op Aireraft Cot pontlllll hal • .,... .. ftbjtot the 111Bc­
t1ptl ot ~'he IUbJeet trpe a.!reratt to r.n.tD t.na tr. 111atloa TH 
('lti:M bit I) wut w •• In order t. ~tea i4Dt the JIIIH1 'btU\)" tt .tq 
exce•• ..a"' btlBc 111 ••• ~We ..... ta ...uu-. 
the Jorthrop caaopazv hat •&rH4, Jll'ftWac 1Ulta1&11,.... .,. 
anUa'ble, to nbjeot the wlft~lpl to deatrw'lft w.t1 tw U. 
pui"ppit ot 4aw.lll1nr: tbt o taroea n ..... .,. tilt OCM INilh taUure 
u that ftper'ltnot4 lB tbt ftl)jtot &tddlllt. 

Jtell .. Yhile 1lS ·~ .. ot ita ~ •ate 

(I) :urrao. •kill ee aoetl te tlaa' trn tt. .alB ata ....... •• u the 
hftl' ot a ,.... ,.lzlt lliHk wt lflill • llill"N ta hw 1 ' 
Ofttrll t_._ were applSecl, 

-~ ~~.'-!.=~· _.. _._- , ~---.@iS Ill! ------ ---. s 

' 
" 

I 

•I 
.:~ 
• :< ..• 
'a 

.. 
.• I 

; 

., 
., 



I 

I 
I 

' 

111. 

. 
I 

r 

• 

"• . '!"h•t. • ~- airoraf~ ,,. requ1re4 1la aooa ;-:ar all &1roratt whioh 
•z, ll"dtrr,e!.!lr; 1'<' 'ph"• tut wrko 

bo ;h&l "ttlM oo-.le&t.lWI 'betas., l:f'Oia14 pei'I0111'Cl AZUl t.ll alroratt 
•~d17!':0lD:: teata ho ~ "Dta1De4o · 

1 

Oo ,iw,t 10 4~11oa\.e OOYf of tJI&\ portloD of the filr)lt to be &o­
<:O!lillhbed ~ prorl4e4 ft:Ir &rOUil4 pei'ICIIUIUlo 

do ThAt ~ 1tl1~ 'he .-de to deter..1De the JnuabU1t7 of ~f'11nl 
·;he con~~'- rortfle o:1 tu eubjuo\ 11:7Je atroratt in or~r that 
"',..1 111.11 .,re clcnl: · aUulate the OOil1:ro1 f'Ciroee of ooa.,_Uozl. 
n1 :&Ill t1·= ;;1na urorLf't • 1 

o. ·:bat the cu.ue or tlw elda buokllDI at ltat101l IllS ba detend.De4 
=:d c~o:ti~ a~t!.0:1 '~ t&l:imo 

r. ."bAt • atu,Jy be ~ t.o detaln!Ue 'lbet.btr fuel tak battlue ehou14 
be 1:uta11e4 to pr~~ rap14 .-~at: ot the M'lter ot :'T•rlty 
.. hm t.be alrorat~ 11 ~1&004 1A other tba utraldtt and lnoel fil'"o 

STATUI:::T or :::m:T.M'AL at I!:FtltATI~I • 

ao Iaaalllloh. 1.1 the pllot wu ll:l11u• 1a the eruh, lt ,.., l:zponlbla 
:o :~btai.A a •tat;-'; of ro~tal re;;srcUnc pllot.: "'"''ll"• 

JO.If'l :7. J'lltlt.lll 
ColoAel, tn.U" 
Chlet, rlJU• Satet7 l>hUloa 
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14 July 1943 

SUIJECT1 I!irC'm::t lion on Prl'ventativ~ .\ctinn Taken Py 
tr>'fer Ec:h~bn in C,.'\:;e of !.ireraft .\eeident, 

TOt C-=an1!.n.:; Off I c~r 
!kpartr.l'nt of thP. Air Force 
r·;,,lo-1 Cfl'J.ce nf t~e A1.r Inspector 
J~'\ng'.P:: t.\r !"orrP 'lase, J:!a:nptnn, V1 rcinia 
.H!r11 Fl.ytn:; Safet:r !liv1.!!inn 

' 
1. ~n~ ::tt•~c~~d cnrr~spondenee on the following ~~C ae~id•nt ia 

f'~r.tar•l<"l in r.o.,.~lhnee wit'l i.F' L'!tter 1,2-21, 12 Deceo~~"t-er 1~1,51 

·-:.~ .. ·~~ Y~1.9 Cl ~·l"';,. ..... : ... n ~ ............. ' •• ............. 1 
r- '!'l~.., •·--··· • .., ... , .• "''"' .... 

!''l!r.~r: L2-10'?!~ . · 
D"\te1 5 J•me 19~ -1 o ~......._-
Pl:lre nf .\r.ddent.: ·.~Jror Ar Jhse,[;r.-il.tf.Om~:i ~· . .I- Vf.:.t 
rr .. r~l,r: !laniel H. Forbes, Jr., B~J~- <-- ..,./~ ~ 

:>, ':hl:o ,rne., h11"' l:voen advi-,'!d by thl' Proj~;fte,.r, n t;r.:>", 
t.h:1t. the C'>ntmr.tnr has r~·rt.,.wed th" atrcs:; anal;r::ia or th., wine s..,ct1on 
whl,.h !':ttl":J o-:1 detl)rr:in'!"d th3t •tltir.:ate failure would oec11r at lh~ c's 
t 211:~,_and_l,..nnu preparin;; an "'"l:~.n .. ..,rin:: propnsal.nnl!.-.cost esti!:late. for 
!'ll.rl .. ntl-m nn•l "'."ttir. test!.n::: of a wi.'lt;; "'"""1 "rom l"tAtin'l lm OlltMard, 

~. "!'!··~ :!,, 1 Yr-49 has 1>-:!n rebtrned t" the Contractor !'lr extensive 
tPSls t)(' t"O."ltJ'oll fO:"Ce!l 3!1d !'or th,. installatt.,..n Of !ltr::tin 1:3!:eS in the 
re.;l "" w'tf re t..r.e t''lihre o~coJrrE'd on the !{o, 2 airplane. It is als:~ r.on­
U.npl.:t t.i'<l t.in t a "'t'rf' c.,r:~prehPn:olve stall prn~ram will be conplt'te<l by th,. 
c-,n•.rad..,r 1s ;1'1nt,. pri"lr to rf'swnin.::; Phase II testin3 by the P'l!.:;ht Te'!t 
Dbisi~n. 

L. ~, izht Tl>~t Division this h'!'&d'liJartl'rs plans to u~e _chase atrcrart. 
wh'!~ a p::trlir.-tlar !li:;'lt is cpnsidererl to be of-a h3Zird0'111 n::ttur-., and,-
t., ar!·ll t1.,n, a e-·wJ "t.'l t• "" ra<J1 o is heine installf'd for the ~•rp:~s.., or 
montt.'lrln~ e:~ch ,r dl hll::::t~"''!l nt~:ht t-st.'l with a recordin~. 

Inc11 
Ltr rr Hq !!tree 
15 June w/lat 

I 

!1.1jor, liSA!' 
Cht .. r, ~nc .safety 
Ba'!to Serttr...,s 
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B/ta 
. . .• • .· ~UuntiuHllU\ ·· . t ., •. ,. 

·rr Pru. 1.(. t.cel~11t Eoa'd, aubja Ureratt }ecld.,..i;1 15 .hiDe 48 • 

KBCO 1111. Yft!, 
HI'JDC".AR'l'TJIS IIIDtCX: U! FOliO M~, ~~urac, Calltonlfa1 17 Jmte 19U, 

TOt Cci..lllllll CIIMnJ., Ur later!el C:C..nd, l;rfrllt-J"att.r.ae lbo Foree"!ue . 
O.)"toll, Ohf.Oo· ·- ., . 
lo The l1111loelld Aeet•ent Pepot't A.lF ,_ lfo, 14 18 &p)&'ou.a, 

1 . ' ' 

2, Du. to thtt d•tb of au oeeup!lta tlle .-ua. of the ~t.rlel taU11ro i \'. 
earmot be t!eUralft.d at thb U.., ImntlptlOil u t.o poedbWt:7 of atno- · 
tural trealal .. a b bdnlt carried • bT th11 Northrop A'ril.tl• CCMJIU:f 1Jt oloM ' '· 
eoereuU• ritls the J:uroa Ur Fcroe :Base Teehnteal f~ lll'fialeu u4 
the Air Jlaterlel c.,......s rupt Tnt Dlrulea. Jo 4ladpUn&TJ' aetiea oa &J17 
aupa u!l01'7 ))l!rlom!lll h nPee81&J7 u DO yf.o.iaU.OM of ftlatiq !Mb twUOM 
triii'O nldl'ftto 

3o Caref'ul ataq of tbe l'f'pclrt taU. to ahow tllat llJI7 cost4 ... Uoa laa 
,... dftD to the poealbU!t)' or h:'drtullc-coatrol taUD:re ••• peaalblo ·~·· 
'J'ht. !las been actf.oned to the ~rtf.N eoDCI!J'M4 •1:14 U811:l'8DH laa bee 11.,. 
t~t thla poelf.bf.ll\7 rill bl' at!e a attar of at\1!7 alazlr with htaro arteria 
t.o arrf.n at the poelf.ble eauae of thte aecldeat. 

4, 1 eo.tttee b bell!( appolJrted,to ...t. with repr .. ctatl~ ot 'ftl"f.«m 
alrcratt e•JQI .. alii! Fllrbt Ted D1T111on ptnonne~ to atu!;r .. tw. that •7 · 
'be 1:11Std trlthout Tf.olatlq aeeurlt;:r to ~ e1osal7 tollw tt-.e JZ'Oen•• of fll&bt 
teata to u,,. Pnt! tt-.at aequ!ret! 1Dtor.U011 reaultlnc troo. au;r teet Jh&Z .. ~ 
DOt btt lollt •• a result ot a eraabe 

So 'J'heo reec.endatl .. ot the Aecld.ut lloar4 r~ aaa~ 
~ alJ'eratt f171nc alone wlt!J IMW trpe alreratt 'IDitU all pile•• of dnelop- ~ -~ . ~ 
-t 11 cwpbtedt h I!OISCUrTe4 1JI and f.t h f'tlrtheor riiCo-eftL!e4 that •eU• 
be takn, d A f.r llatl!l'lel C D4 lnwl1 to pi"''Y14e thtt IHO .. Iar7 alreratt aD4 
Jlii'80illlal to aeocaplla!l tllll w. · 
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ltr ... r. A.;· 1-l.•n.;/:·f.; 
l.lri :n. 
l~r' ... .,. 
Vi-~·'' • 
l!r." c. 
rr•'C, 
l!r'o· s. 
''"~. o • 
~·r._; :;. 
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AJ I'CI'1lft j"·roj 'it1, Soill'!!.'!l!l .. t 

. : ~: ~~;:.:!':. 
l'r •. n. I.· UJII' · ~·· .c; . 

i. ~ l(J\·.··· 
Captain ... all:er ·nt ulcll!' to:' ,~1Jr:::~;:~~;iji~~~~~~!! rOW'!!"~ f) Slit. IS 1nVt'lltlP.lt.lOft ~~~' ~h! ;II'''J.I l':lofl ... 

r-~tdrl ~h£.1 Ulr t!r~t:~~;ro~: 
t.he eoene or the cruh .w n cUdn•t 
the&"eo Tha t·n~inM WIN .br~ 
r.rterniJon a.'ld weruline•l•upjill 
tt.e cru:h. ··e &l"i' u.w L"l tlie: 
tt't d~r:1.uUI)n chVt!Jera .....,.,,;;-..-•;.,..., 
_...,.a-at, t.heaot are 11C>U1 

u~ ttl 1~ the omt,lrw;~ "" rli 
~~J ~ rut..&nl '"'" :~r:l.8n'.ecti 

· aJ~l&n' ... nh onc~i·o:o ~WC<: ~:!r~=~~~:~~ 
c:o telden.bl" !'orce, ~ll.vr.h 
orr tile •r.cenoey ~ l&r ea, .... , 
or the et\!',ir.•, a•·i!' th•re ............. nltt•r• 
thu wt. Ttl• r11bt. hc:.rid:li!·~Stil•~t~Ou1~·:-
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• •• _!.! ""J .. ~~-- · •• ·- .. r~~~~~-~;·.,..&.·""V. · .. c-~~-~~~~';~·-~-\o~t4 ..... {.~·.,.t·J~· -_r...<f• 

tt~ ~It. ~;Cortcern idtti4~1Q·A..Oiio.':laut•fllllh;: · · ~U 
.~Htil'lg ~ fB./,9 flot·-~iOliiJ!!/'' .:'1',-::"·,.:~t ... .fiT". '·". ' . 

' ., ;-.' '· (' . 
~. t.e t.:1able e:..t.lwlr . b:f 

pi t.olt1nt Mt.at.l~:~n en- by 
t.a1lr~om ~:>~~ltinn •. ·. '"" """=;_ 

.. &'t'<lal twr.bl.,. r1··.a .t.h tdd•ne• or. 
,I , " , ..•.•.. , 

u .. ,. St. ~;.pr.-in ·l'fa11nnablt to•aa.,... 
.. . •.. ,.·.~abh out. ,,: &nJ otall <~t.her Uaa;a 
d'.J ··h''-'~'1!1ll.al1 n"l co"\~llll.pls~ed :ln ·theif11ltlt.t]lllli•• 

•. t_, ,_ ;r··..t- : . ..- . ·; ·-: -~ :\ ~tf t~~-~~ .. ~~!,.J. \J'.:.-t:::.~-~~' w:·}/;:~·· r~-::.;:;:;.·~·~.::~ 
t,t the pe'nt. l)r a\a11!lD~ile.a·IIOii~:taa•)h;M~ .. -.}~i::'J.i;! 

•J.•w•n '"OJiidl!l "'11),, .. • l. ·'·. r r I' ·~' 
~ f~- .. • ... -· 

F1bl.1 11 c .. nHII Jill""- ·.~~·;~. 1 .. ,.:~r...:';;•;:.:~.:.,r....-. 
· ,·'f~;J .:r, lv'AutllorltYtf,. .... a,:;;:;: 

.. ,., •.. 1 !!:• Lh111 ~'IL\t 1 1 \be 1>81 1t. it, '1',~ .. .• _ .... -; ..... -··~. --- ~. ' . ... 'I· .. -;. 
.~ • . f,t_/ .•. 

. , .. ·lr~i'rr.tnat.o'la tt. ~'ftill~ 
:.wen iapl'eulii! 'b7 tha -.unt. ·orrUM' 
t;,tnd. p&r~1"ulat'l;' .naJIII. ·. n 1101114 be 

~ w1,,.,,~ ;• tdt.b tl·a tla~ dOttec!, a:illaaa 1\ _. 
l&ht:, a ooM1t.1on in 11bloh t.!:e't~Wtr 

.. Sri& ectr.e b..ecaina the 1~1n~t .-~,..and 
-~,;·~' on t.he at.at.-nte ••• bJ .JonhNp. ~1· 

~~·•· t'"!•a I'; 1e rtetsr.~~al7 ~\~~ :~:'·tk,li~l~4··1~~ifl.{i!!Jl'f\i~(l 
: th6 actuator:~ ••u11d t.o be 1n • ·olo-.1 ro•1t.1011; •;; 1)Sa'ftalleJt••\•A.;i~·;:~ 

.. . "', pl'U)'iJMt.el.J Mlltrd1 (CU' 'llp1 lind fLIJ!e 1:p.;·,:_. . . . . . . . . . 
'· ; ~. ,:.J-~ .· . . ..,, . . -, . i ( 'tf.~ 
, ·-,rp; ~in lett!.' I would,;Uku to ·ad4 ane tt.w.:~; 

·/·;:,.;.t)~:.Irp t.ne> waa ICNnrt at. .\nvc.at.~Uon ., .. 
"',;~·}\ott:" tact. t.h•&t \.be1t10111d ~ ....,:ii.u..,~w·-.;~ .... 1.fft1!it!'fr\;.,.'J;Si , , .. -~;.~u:~. or •int. Up lail..n"e. · ~tb;~allllre~ot,ll;b.ll .. Jhtl'*' · .-,o:\'..ib 

-., :·:_ii p,..•r bJ D""&!di!A wlf\t ~Spa ,ottj·_ \1• •lot.• •W.'-'DG u .. u,.,.~,)· ?l~ 
· :. ~{ 1e ~·o. ~~~~·ln! thJt. wCNl4 ote u.. na ... -.. ~~·""":..ri•&._ ...-.,;t 
-. ,' ~~-.dueLed b7 .,,.,. contrtc:t-lr l'!lftUlt -t.MI toUwta«a·~Oa-:tn.·••t:;qs:i~ 

,·.·'1:•~ 1ndieste.d ~t. a:~ 1l~ltude ot;a~ndaat.lli!IOjGDO't .. \,,..:\11ia' .1:Ji 
· ~- ·phn• ,... sra1n •nlled~d 11 noae up plt.cll·at.Ut.-~it,•~•J";•:r, · 

. ·i .... de~tr .. onrt ~h·• pit.'" •"it.ude can d"'" t.o "~et,:s ..... &Juh•~.··;~ij'; 
' ' ~cney. Thb e\.&ll wu at. 2'l,OOO t•-"• lftd:a~~~~'[.11.' '· '~i{!~ 

.. ,, 
' ' \.· -~ 
~- .. :~. 

•."1· 

t .. ~ -re loelin the ebll. . · . i • ';""·';:·<·· .··i··"·•· 
'·;··~ f;'' ' ... ~· .' .:· .. :·:·:~:;;;:: .. '!\.' .\';~~ . ."~~;-_._·:· 
· .. ·: &:r· 14!!1• I' ~· ""'l• of ._.t.UaaW•t.titiNtl ;t<: ~;:,:i_ 

~~ - ;·~ - : ' ·--'~ _. i:~·:·to~··-\' .:.~·-.1 ~·:···;}: .. :'~'· . .':: 
Captain !'ethel :1\ 18 riOt.: indicated .. :UI18 ~ ,ttUUfefj 
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tt.r •rc T.tl~b· Jt. lli7 Conc•f'!!t c!ahd 10 
:te3t.!ra3 on TB-49 flo. 42·1~36t'. , .: 
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J'! w!.n.!.!.!: It n1 rht, IL 'IIOU1.d derand ·\&rcm~:u.• 
'It." ka111nP, ejl!ut a:-e .,..,r1 tl 1lle7 lti'IICt.un 
111t.ta r•kjn, ao H. :c PJAiblo. 'l'hart ta· no trldcne• 
or t,'•·• ot:un·. ~. 

)'•J~ ~·1!!!!!!!!.~1 ll"'ttllh:· 
r.~1 ro t.'aar ln t.u:r.ble. 

u I ·. 
' 

l.ir, l''•er111 l ton llf'ln ~he1fDI, ueur-d~ Ule Oblt'Mterifttoii·IN~--~~,f; 
w~"'i'Moul•l n: 111'J tllllld ,.t. Cllt ln .. epln, dthv.ih\-~·-·rxoplr~t~' 
o.,,., •·.nJ t.J,., ndzo or tit~ :J;l!.n 11 YeQ niS&I'lJ 1ft the 800kl1U~lllelfo'•:_ 

. ' . ·~ ·,. 
j I '• ' 

~ili!!' TM \tJ1J':l!1~1. retllll't b7 JfAC' illdlca\ecl ;u.e G•ea,:&M~tue~•• 
~"ii•' r.rprexill!'lt.el¥ 1 .. 3 ~·1ch 1 lt the dl'Jllan• wtn \MUM f....-111 
r.)•tl :I ptol.'\bl.J t.e enou,t> to 1~111 tl:e oriltt, ;;·. · 

i .• : ... -~ . ~ 

~'!b: .. f!~"!'.:";~l Y:ht. 4b1 ut. the 1atet.7 beltl! ·'nil Jilo\'i .. ',11\Ul·~~,: 
t\IC't.uJ, !tt ct.l'al' ,c_•,h, r.e MTtr l'll&ctltd do.-a·~.--1116;\k 8afft7J 
boU. ln i."lL..t llp.\r;,_ :1stwr.~ the lUll eharaoterbUOII.t'· J ,belit"N·tl!1!1, ~ 
H lol•l •t t. 1 ~ant r'l&!'" ~~~"'• .fn \IDblin~, 
t·r 3 ~ J • ,n '! •~n(.c ;:o.:'. 

:.:r. • t•.r.1 t~ .. are rc·l!oct.:!.n' r~rt• ot ·-··- -·-.:-...... a. • t,r,. ~~"" t.het" .l'•'d enourJ> oel'eolll4 
f'lrt 1 °111~ t.l• II. it /ll)t. CO:;p~llte,J 

!-:~ .. !l!'!.t'!.t~: r.ec1n!' r.r cl.an a\llb. , 
a J<" t 'lO. c.c.:: reo..t, In c:'.•nn atall; t.tle noee _ 
t,,, OL\olt.r cr l'tall, <\ll heUr.r. on t'le~rUck lert.,·.•Thlr• ... 110 
c r .. ,.t.ro"l cn t.ho aJrrbuu 1'rnr. the a\le;l:, .'n\01 d.rphne·t.t.a ~ed to 
I)H ,,,, r'(INl.:r t.e1!a'"l! Ue li'U 0 •1th the noao droJI!lir.r..dott\ a1n ft'S':., .... ~. --· 
t Jo-.o.J-, oa· 1.1 'l.~et. Jt. llttetr.ftd alo•, I ucd non-.al et.all'NOO;wq; JII'O-''·.;:.·.:;-'r.\:i.,,.t. 
c:e! ,.... t"or, :.r:t ut.ico< ~.nd on~ollit.t r.llei'DNio '- roU.cl ' ' aboa'' llhV .y;. 
r.ef r J .. : t l: l'~emJ t.ht: M:IO WU r<l1nt.fld 1iSOWI\ qu1te & W83'l ·1lflln '\he tfe\ ··:i,' :t1:1'·'r-;;~ 
c:. ~-.., .... eJo. o •• 1 h• .. ~ici< .. ,.<! 7gu tdt JOU! could a tar\ &<J 1"111 ou,, ... ·· .'··:;:;:_; 

I I . . ' ' ' •.•. : ...... ~~,. •. !,r. ... :··Ji'.):Y 

.;I.~:O~L~1:n ~~· .:'h·lf: t.h•J r.oae cue bel0n t.b& hori&ail 1 . w. tbiN ·a :fti., · · 
~·-·I;·. l1t:., UC'Jfor:~ . • ' . •' •' . ,· ·, .. 

~·!:..~ h!'?.!:~t~.£.1 I eau1 ~ r.s.,y exactl.J abcnat. \lid. 
4h•. ,.,·ollfiQ, but l d.m' t. :e:all t.be atUtvde. 

_,_ 

... ' \ :.{ . .-.~~ ·-~ 
:r.., looldnc *'-a\'· ·n: 1··.,~.,.~ . . ' \.1: ""'I"" ,, .. , ·'· .·.,· .. ~-· .. ~ ' ~-.. .,.c:.-..... 

~-

' 

~'-=~~; \/ ·.·1 · ··"!f. ·:'.-' ,;;;!~Jd,~~::(~~;;~~~rif;);.JL~i<;;:~l..,_ ... -.. .... ··--- -- ... .. ... . . ~·!?~~,~~~~~ l&ai 
-·--··- •: '. • ". 0.."\·~ " \ --· --t...:.-~:..;..l...t- ,, ~ ...... ! ~~.£~ lo. 



() 
..... 

·' I ~ 

ltr t? Y.'h,u It r.: celle.1n !c!~t'wYo;lii' · 
:aaeeu,. on Yl:l-49 wo.• t.a-1~,684. ·;.,./ :·~;1 ; •. 
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;I 

j i: 

:'?--. I ~- ' '~ '.'j·,:.~•l,i~.,· _;· ,:· 

'' .•or C 1111111 Till ruJon 11 +tf.&\·.f"lWa ._,._ ... ~tl';ii .. "i'fii'E;~;\:~f~J,: 
Ji,:a r"fl1n,~ -;"1~Met1'1cnl!7 and\a1aUa1110111Ji,~,...,,, ... ~,...J"*aii~~~.~1 

JUU J'6C3'H:niT. ·Did ,7ou rtoc.Tft':t'af!ldbl~k~·~~~ ~.;<j:i ~;,~.~~>ht::bii'i·•~~·s·v.-, 
• ' ' '.·l /~J_'!~_~;:-~·-:,-.~·t. 

• ·.-.·.· llr. 'Bret.chert t:11, tlowl:f 1 ·•; .•. ,,, -, .. ·. , .•. 
;·.- ------ . !·._.~ : ,\-''·-'-·" 

; ' . . . . . ',jl 
, ' ' l!l.J!!!:.~!!!'.!!!}!ll •:i•olt \:JII )'01.11' DlNJ'Hd? : 

,..J /i \: , __ .. 
··. 1 · lW! etchert 

: 1·.· . ' 

A• I -l'lll::f'lt'i:lott'1 180 IIF-fa• ' ,. 

-wu· tsrd~oraaa ~am tJJnk1:,r.-cr-'~ pDa'alilw\i.li" · ·· · 
, rcroni~ tol!Witnf tt.o 11u·e ;l&t.ten •• Prtct•e.-., .. u &IM, 
;. f<l'l~· Utlll't'l UtrCJt.e with rupeC\'\o ~- cletDt'n~·Jt 

.. ot t.~1u pUot. hu\11& exet:cdeil.M ;fOI'C .. tt."·wlltlj;~ 
: .. lnt.ar .. ·sted in e~afld at. ~~ o:,r.cea ciCIII!Io ~: -t,· ··i~'\'t""'.l•"Y 1 
' • ' • ' ' ' 'l. 1!' ' ')(. , ) ..... ; t\f. 

'· , t.r1_'l'-•nl•t• rcrr..srd ·~·•d •i ·.:.a, in .x.:...~. Oi\JJID/~C.i\ia\'f4. t.tltl}s.:' 
. ~ '. tru co-:p!fot. l .t1dn' t ';h1.rJr lt wu 111 deep aUUaiU'<il·-..~ 

·.·}' of roll. tt. d1~n't. eetm ttMittral, or ea••.-lor!alan. · · 
'· .. ' . . . ' ' ' ' .... ,; 

:r.y, ~~r !.lsrr:lenua None cr th, b~,· •a l ·.-.. . 
. 'lt- ~1DI d loee thtlr ha&.~ ln .cer~t.••. ______ _ 
·,·;,~endu, .r¥1 e:lo ThtO' WII'U llllt.·en:lt.alal.e,}:.IMH 
::.of t:tJllrM, to coruot c;uioltlJo •. · mtethel', at .. 
·· 11e:1t. Coree at. \h• tl=o,, it t~DI214 be ro.,l~·\o'.-2 

. · .• :to er:etotd 11m1 t. lo111 tact.on! : . .-. < .. Otasetnc!tlon 
•' ,' • ~ - . ' l 

r:'h ·~~1,t.&r.J!ll n T'OUl·i t4h oona1d~ 
1: pu'l' to do H.. 

2.: '~tr• :(~1 At. lAO, 1t. 11ould Clfl~ ~:,; ~~~liM!t;;~;;~(·'. 
~-/ •t.1c:'<-dorleet.1on to ahrL tht a1rplanet to..,. "tile~ '~'*''11 

l'!l'frifol, .~·. ·)'CU 'IIOJld hl'/9 at t!All :SJ)Otdo · ' · I .) .• ,,: •• :·.': 
......... ' ··.. ·····~·~~-'-"'•· 

";;:~ .·:.~··· Collin•• ~ultl H bo pc~l~ to~ s-;;.'~i-~iau. '!ltUl':atlii'i.'t[ 
1•.: I _. ·~ I'" I , ! '·~ ', i:/ t.J·.~:;~.-·J.~ <l·,'t! } 

. t'r, l'ntnh•r• 8t.1ck fur-en an ft17 11ft.\· Ill :the-~, t.~, 
· · r~t:-;~.... fl'OII tatlrtnr \o c01~~. ·~·~J:f ~~~\~luaa,ar:·'.~':-· 
. Uie-rier'iii7li-t.hJ"C'tJ8bout. the whole ..-ayao -.t.be·at\11 ·~-~ . 
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