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204 141 Futl Slosh, Detp Stall, and Morr 

Thming to the fuel shift problem In airplanes, a notable case occum:d on the Douglas 
A4D Sky hawk during early test Hights. The A4D'• ultra-simple fuel system ha• unly I'MI 
lllnks,the fu_...,lage lllnk, which had sloshing.prohlem< before a baffle wasln<llllled,anda 
single integral wing fuel lllnk. which runs from wing tip to wing tip. The wing rih1 proviik 
excellent· slosh baffling, but prolonged lateral acceleration can transfer panial wing furl 

. acrms the airplane's centerline. 
A4D wing fuel shift shows up as spiral inslllhility, which can be easily comttrd by t1r 

ailerons (Figure 14.3). However, the early A4D airplan,. had a single, or nonmlundoot. 
aileron hydraulic system. When aileron hydraulics malfunctioned at a high Mach rnnnbtr 

_during an early test flight. the airplane and pilot Jallle3 Verdin were lost. The painfulal<llt 
was learned. Production A4D (now A-4) airplanes retain the single integral wing fuel bnl, 
bur dual, independent aileron power systems now guard against loss in lateral control&. 
to fuel shifL 

Another fuel shift Incident from the •arne time period occurred at Wright FieM ina Nor.ll 
American YF-100 being !lown by Captai~ H. Z. Hopkins: He tonk off for a shon functi...r 
check of the 27S-gallon external fueltariks. Only SO gallons were loaded into c:!Ch t:mk; 
lllkcoiT acceleration shifted this load aft. Fuel was being burned from the forwan! fU<t~ 
lank, adding to the aft shift in center of gravity. The center of gravity apparently lhiftrd~' 

.behind the maneuver point. the point at which pull stick f= are required forpnsitl"' hi ' 
factorS. The airplane went through a rapid sequence of positive and negative llllU1ttl\'el1 . 

:The external lank fuel somehow shifted forward, and the >tructurally damaged airplane.., 
brought back under control and landed 

' 

14.2 . Deep Stnll · 
I. 

Deep &tall requii'Cli u •table longitudinal trim point beyond the slllll. In addition. II 
deep slllll the combination oflongitudinaltrim and control are either insufficient to OO!Crbe 
airplane down to an unstnlletl attitude or control power is so marginal that ra:ovcry talts 
place slowly or requires unusual mea.,ures, such a.• rolling or sideslipping the airplant or · 
rocking the airplane in pitch. Deep stall was first discovered in Right on the British Ai!tnft 
Corporation's Trident and RAC-111 jet transports, the latter leading to a Hight test cruh ia 
196S. The details of the BAC-111 crash were widely di<-...,minated,lending to new !tries 
of wind runnel tests of airplanes then under development. such as the McDonnell Dou1l• 
DC-9. There were subsequent accidents in which deep .sbll was •uspccted. notably 011llr 
Boeing 727, a jet that resemble.qhe RAC-111. . . 
·- There Is an underlying cause for dc'C'p' stall iri airplanes with horizontal tails mounttd 
on top of the vertical tail in the T position. The wing trailing voncx •ystem i•II<JJ1NIIy 
rolled up into concentrated vonices by the time it reaches the horizonllll lllil. In unstallof 
Right the rolled-up vonices are generally behind the wing hJI", quite a bit outboard ofllr 
horizontal tail span. This weakens the downwash at the horizontal uil, which is a !IOUI1:r 

of no"' up pitching moment ' 
In airplanes prone to deep stall the outboard wing panels stall first when angle of attlc\i 

increa.'iCd. In effect, new wing tips are formed at the tips ofthe unstalled wing portillll Th: 
rolled-up trniling vortices are now quite close in span to the horizontal tail. If the horillJII>I 
tail is in theT location, at the top of the vertical tail. the rolled up vortices at high angles of 
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Figure 14.3 Calculated effect of fuel •hifi in the Dou~l•• M Skylulwk'a winB tip-lo-wing tip 
winl! lank. With half wing fuel. a rudder Uck lihift11 the futl. a:iving eppnrenl !ripir:d in!oolo.bilirY. 

'The blink un21e ,.._,....,... olowly with time. (From Abzug, Douglo• Rept ES 29551, 1959.) . ' 
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11.91 Trun.wni<· Pitrhup 169 

i 
The speed record flights were made by test pilot Roben 0. Rahn at very low altitutlcs 

0\'CI' a measured course at Edwards Air Foree Ba.e in California; The low altitudes at 
whkh the <~lmpre<Oibility trim change occurred exaggerntcd it! efTc-cL At Mach I and at 
iCalevel,the F4D-I changed load factor or I( by about I.S fur each degree change in angle 
of attack. At the highe~t speed attained, Rahn used a pull foree to overcome the nose-down 
trim change. At the end of the runs, turning to return to the course, speed dropped ofT and 
1 push fon:c wa.• required. This of c"Oursc was contrary to the usual pull control foi'Cel< 
~uircd in turns. ' 

When the F4D-I was lilted with a higher-powered engine, the JS7-P-2, Rahn flew the 
new vm;ion to maximum speed at low altitude. The airplane reached a Mach number of 
0.98. while 500 feet over the oc-ean. This time Rahn used the F4D's trim surfaces in the 
nr.e-up direction to overcome the diving tendency ncar Mach I. Thi• provided more precise 
P"th control at that tremendous speed cl05C to the water. llowever,'when Rahn cut ofT the; 

' lfterbumer to deedcratc the airplane, the nose-up trim ""'ling produced an uncontrollable 
.. pullap tu 9.1 1(, The airplane was over-stressed and badly buckled. but landable. 

Flight test! of a well-instrumented Nonh American F-86 Sabre provide an unusually good 
look at the trnnsonie trim change problem (Anderson and Bray. 1955). The measurements 
show marked inc-rea.-es in longitudinal static stability and decrea...,. in elevator control power 
as MilCh number increases fmm 0.94to 0.97. The record of a dive pullout (Figure 11.12) 
shows a lrim change when the F-86trove"'ed the same Mach number rnnge, slowing down 
in 1 dive pullout. 1 

The transonic trim change problem was experienced also with the Nonh American F-100 
Super Sabre. although less drnmatically. In unpublished correspondence Paull!. Anderson 
~-ails these events: 

I 
The finil L'umplainl wa~ that the .u.iJtllanc could nnt be trimmed ht ~rui~ "'~ctl. 
Much time and eiTmt wuoc Apcnt rcdc,.igning: ond l1if!hl lc'iling. muc.litil.:utiurh lu 
the lrim "ystcm (with no lmpmvemt!nl) unlil we finally ra.,lrni7C'tl ~·hat \\'as 
happcnin~. The an!lwC'r, of couNC", w:t.'\ to fn"t.ltmt~k Ma~.-h numhl·r h' lhc Oithl 
cnntrol friystcm... i 
1'1 iur tn tha~ lhe slope of sl<lbilizer position versus opec<~ was nlled >talic lon
~iludirud slabilit). When the aerodynamic center shirl(wilh Mach number! was 
em .. "OOntered Mnne people !Nlid \hatlhe airplane \\'ll.i statically un.onable, when il 
was llt.1ually more stable than before. We finally chan¥cd the name of otahilia:r 
position ve"u' •peed to Speed Stability and the (!Rlhlem went away. 

Mach trim compensators us separate systems continued to be features of trnnsonic air
plane• for many years, up to the advent of integrated fly-l>y-wirc control systems. As an 
rumple of one of the older separate Mach trim compensators, the Boeing 707 transpon 
''"an automatic Mach trimmer that puts in 2 degrees of nose-up stabilizer trim stoning at 
Mach number 0.82. In modem integr•tcd fly-by-wire control systems Mach trim change 
compensation is just one of lhe many stability augmentation progrnms in a flight <'Ontrol 
computer. 

11.9 Transonic Pitrhup 

Tr•nsonic high llllgle uf allack pitchup is an instability c11used by reversal of the 
aormal. stable wing-fuselage pitching moment variation with angle ofattack. In the normal, 

I 
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tJ2/zzj.5D 
under the designation YF-89. 

In March of 1949, the name "Scorpion" was officially applied to the XF-89, the 
suggestion being originally made by ground crews at Edwards who thought that the 
parked plane with its upward-curving rear fuselage and its high tail looked a lot like the 
dangerous creature with the deadly stinger in its tail. 

On July 14, 1949, the USAF made the order of 48 production F-89A aircraft officiaL 
Serials 49-2431/2478 were assigned. An additional27 aircraft were added to the contract 
on September 19, 1949. 

The second prototype (46-679) made its maiden flight on November 15, 1949. ' 
Modifications made when the airframe was almost 90 percent complete led to a change in 
designation to YF-89, as it was emisaged as being n test vehicle for the production F-89A 
fighter. The XF-89 had been painted black, but the YF-89 was finished in natural metal 
overall. · ' 

The XF-89 had been unarmed, pending the availability of the nose turret. However, the 
nose-mounted turret was eventually abandoned as being too complicated, and a more 
conventional armament of six forward-firing 20-mm Mk 24 cannon was chosen for the 
Scorpion. 

' 
! 

Since the USAF wanted the Scorpion in service right nway, production of the F-89A got 
underway immediately, even before testing of the prototypes was completed. This 
commitment to production proved to be premature. On February 22, 1950, the XF-89 
prototype crashed while making its I 02nd flight; During a high-speed low altitude run in 
front of Air Force officials, the right horizontal stabilizer peeled off, and the aircraft tore 
itself apart in midair. Pilot Charles Tucker was thrown clear during the breakup and he 
was able to parachute to safety, but flight engineer Arthur Turton was killed. The cause 
of the crash was later found to be a failure of the horizontal stabilizer due to excessive 
flutte~ 1 

The YF-89 was grounded for changes, and production of the F-89A was halted. As a 
result of the grounding, the YF-89 was extensively modified. The nose was completely 
redesigned. It was reconfigured to be more tapered and was increased in length by three 
feet. An AN/ARC-33 radar set was fitted in the nose, along with a Hughes E-1 fire 
control system. Since the XF-89 was somewhat underpowered and had poor takeoff 
characteristics, more powerful engines were fitted--Allison J35-A-2ls, rated at 5200 
lb.s.t. dry and 6800 lb.s.t with afterburners. The engine air intakes were redesigned to 
include external boundary layer bleed ramps and auxiliary pop-in doors were added to 
the nacelle sides to allow additional air to be supplied to the engine during ground 
nmups. The engineers believed that pulsating exhaust gases from the engine were 
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I 
early June of 1948. The XP-89 was powered by a pair of Allison J35-A-9/-15 engines of 
4000 lb.s.t. each. Neither the Martin nor the Northrop turrets were ready, so:the 
prototype carried no armament. The aircraft was equipped with conventional ailerons 
which drooped for takeoff and landing, adding extra lift.For rollout, the XP-89 did not 
carry its jettisonable 600-gallon ,,;ngtip tanks. It was painted gloss black overall. 

Even before the new Northrop fighter made its first flight, on June II, 1948, !the 
P-for-pursuit designation was replaced by the F-for-fighter designation, and the XP-89 
became the XF-89. 

Following a number of ground taxi and brake tests at Northrop Field, the XP~-89 was 
disassembled and trucked out to Muroc Dry Lake (later Edwards AFB). The XP-89 made 
its maiden flight there on August 16, 1948, with test pilot Fred Bretcher at the controls. 
Flight test results were generally positive, but the aircraft proved to be seriously 
underpowered. For the first 32 flights, conventional ailerons were fitted, but bn February 
I, I949 a new series of trials began with Northrop-invented "decelerons", wllich was a 
split surface that could be operated in one piece as a conventional aileron but' which could 
be opened up to serve also as an airbrake. This feature was made standard ort all 
subsequent F-89s. 

Even though the flight test crews were enthusiastic about the XF-89, the USAF ordered 
that a flyofftake place between the XF-89, the Curtiss XF-87, and the Navy's Douglas 
XF3D-I SJ...'")'knight. The Curtiss XF-87 with its side-by-side seating arrangement was 
judged to have the best cockpit arrangement, with the XF3D-1 coming in second. The 
tandem seating arrangement in the XF-89 made communication between pilot and radar 
operator difficult. Ease of maintenance was found to be the best in the XF3D7I. with the 
XP-87 coming in second. However, the evaluation tea·m judged the XF-89 as ,being the 
superior fighter and having the best development potential.· 

Since the Northrop XF-89 was judged as ha...;ng the superior potential as a fighter, on 
October I 0, 1948, the USAF officially cancelled the Curtiss XF-87 project. The failure of 
the XF-87 to win any production orders was the end of the line for the Aeropiane 
Division of Curtiss-Wright. Shortly thereafter, the Aeroplane Di...;sion of Curtiss-Wright 
declared bankntptcy, sold all of its assets to North American, and closed its doors 
forever. 

Even though the XF3D-I did not succeed in obtaining any USAF orders, it nevertheless 
did receive orders from the US Navy and the US Marine Corps, and went on to serve as 
both a land-based and carrier-based interceptor fighter for many years. 

In January of I949, President Harry Truman authorized the Air Force to make an initial 
purchase of 48 F-89As. The second XF-89 would be converted into a service test aircraft 
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The first production version of the Scorpion was the F-89A (Model N-35). Forty-eight 
F-89As had been ordered on July 14, 1949. Production of the F-89A got underway even 
while the XF-89 and YF-89 were still under test, but the crash of the XF-~9 prot~ on_ 
Febnmry 22, 1950 brought the whole program to a halt while the problems were being 
fixed. ---

' 
' 

At the time of the XF-89 accident, three F-89As were nearing completion. It was decided 
that these three machines, acting in conjunction with the YF-89A. would be the test force 
used to wring out the problems with the Scorpion. The first production F-89A was 
accepted by the USAF on September 28, 1950, foiiO\ved by the second and third 
examples a few weeks later. · 

The F-89A could be distinguished from the YF-89A by the mounting of an armament of 
six20-mm T-31 (M-24) cannon in the nose with 200 rpg. Neither the XF-89 nor the 
YF-89A had carried any armament. Underwing pylons were prmided which could carry 
sixteen rockets or up to 3200 pounds ofbombs. An A1-CM gunsight was fitted, and an 
AN/APG-33 radar \Vas mounted in the nose. 1 

The fix for the tail flutter problem was found to be the fitting of a series of external mass 
balance horns attached to the hinge area of the horizontal stabilizer/elevator. The 
configuration of the underfuselage exhaust deflector fairings was changed, and a number 
of different fairing designs were tried until a final design was adopted. The lines of the 
rear fuselage behind the jet pipes were altered to overcome some of the excessive 
turbulence that had been encountered by the YF-89A at high speeds. With these changes, 
the fail flutter problem was finally believed to be cured, and in January of 1951 
production of the F-89A was resumed. ' 

The engines of the F-89A were originally a pair of Allison J35-A-21s. After a rash of 
engine failures on early F-89As, these aircraft were reengined with Allison J35-A-21A 
turbojets, rated at 5100 lb.s.t.dry and 6800 lb.s.t with afterburning. These engines had an 
engine oil scavenging system and different kinds of afterburner eyelids, which gave 
smoother afterburner control. 

08.'04/2000 6:07 PM 
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responsible for the tail flutter problems that had \\Tecked the XF-89, and thJengine 
exhaust area was redesigned by adding deflector plates to the fuselage to dirbct the 
exhaust away from the tail. The pitot tube was moved from the vertical tail ahd installed 
in the nose. Thejettisonable 300-gallon wingtip tanks of the XF-89 were replaced by 
permanently-attached more-streamlined 300 gallon tanks. 

The heavily-modified YF-89 was redesignated YF-89A (Model N-49), and made its first 
flight on June 27, 1950, and the Scorpion flight test progmm was resumed. 

Serials: 

46-678 Northrop XP-89 Scorpion - redesignated XF-89 in 1948. 
46-679 Northrop YF-89 Scorpion 

Sources: 

1. United States Military Aircraft Since 1909, Gordon Swanborough and Peter M. 
Bowers, Smithsonian, 1989. 

2. F-89 Scorpion in Action, Aircmft Number 104, Larry Davis and Dave Menard, 
Squadron/Signal Publications, 1990. 

3. Fighters of the United States Air Force, Robert F. Dorr and David Dona d, Temple 
Press Aerospace, 1990. 

4. The American Fighter, Enzo Angelucci and Peter Bowers, Orion, 1987, 
' ' ' . . " '. '' .. .. "J . ' . . . ' 

5. American Combat Planes, Third Enlarged Edition, Ray Wagner, Doubleday, I 982. . . I 
6. Post World War II Fighters, Marcelle Size Knaack. Office of Air Force History, 

1986. 
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solved as in the case of the F-89A and B by retrofitting these early F-89Cs with the 
improved and more reliable J35-A-21A engine. ' 

Beginning with the F-89C-25-NO production block, the engine was changed yet again to 
the Allison J35-A-33 jet rated at 5400 lb.s.t. dry and 7400 lb.s.t. with afterburner. 

Finally, production blocks -35 and -40 were fitted with the Allison J35-A-33A, rated at 
5600 lb.st. dry and 7400 lb.st \'ltith afterburner. The -33A engine not only had more 
power, it also had a redesigned inlet, deicing equipment, inlet guide vanes, and 
redesigned forward engine mounts. The F-89's engines, being mounted quite low on the 
fuselage, had a tendency to scoop up nmway debris into their intakes. To cure this 
problem, retractable inlet screens were added to the -33A engine. 

' 

' 

Other problems with the Scorpion turned out to be much more serious. During 1952, 
several F-89Cs crashed due to wing stmctural failures. No less than six aircraft were lost 

~n the spring and early summer of 1952, one spectacular crash taking place in front of 
/ thousands of spectators at the International Aviation Exposition at Detroit. Tite Air Force 

was forced to ground the entire Scorpion fleet on September 22, 1952 until the cause 
could be found. 

! 

After an exhaustive series of flight tests, the problem was finally traced to a previously 
unknown effect, known as aero-elasticity. During high-G maneuvers, the wing tended to 

I twist at the tip, exerting excessive strain on the \ving attachment points and causing them 
eventually to fail. The large \vingtip fuel tanks were found to be a significant factor in 

/ exerting this twisting moment. A total of 194 F-89A, B, and C aircraft were shipped back 
to Northrop where they were fitted with stronger \vings with forged steel attachment 
points. At the same time, a small fin was added to the outboard rear of each wingtip tank, 
which reduced the aerodynamic forces on the tank that caused it to flex and twist during 

2 of4 

I 

I 
maneuvering. 

' 

Before the F-89C fleet had been fully retrofitted \vith the new stronger \ving, a total of 
fourteen months had passed and it was not until 1954 that the Scorpion force reached its 
intended level. As fast as the F-89Cs could be modified, they were flown directly to their 
operational units. With the modified wing and the improved engines, the Scorpion 
became one of the safest and most reliable combat aircraft in the USAF inventory. The 
74th Fighter Interceptor Squadron, following its transfer to Thule, Greenland in August 
of 1954 completed a full year of service with the type without a single accident of any 
kind. i 

The F-89C served \vith the 27th, 74th, and 433rd Fighter Interceptor Squadrons from 
1952 onwards. The 57th FIS, based in Iceland, the 65th and 66th FIS based in Alaska, 
and the stateside 438th FIS took delivery of the F-89C in 1953. 

I 
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>Accident Database> Accident Synopsis> 03211950 

Date of Accident: 

Airline: 

'Aircraft: 

Location: 

Registration: 

Previous Registrations: 

Flight Number: 

Fatalities: 

MSN: 

Une Number: 

. Engine Manufacturer: · · 

Engine Model: 

1 
Year of Delivery: 

Accident Description: 

Related Unks/lnformatlon: 

21 March 1950 

Bristol Co. 

Brislol170 

Cow Bridge, United Kingdom 

G-AHJJ 

Not Available 

Not Available 

4:4 
. .,. -- .. ·•· 

12742 
Not Available 

Not Available 

Not Available 

Not Available 

Crashed during test-flight. 

I 
I 
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., 
I 

I 
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Douglas XB-43 - Chapter 1 

Fisrt American Jet Bomber 

Last revised: 29May 1998 

1 Douglas XB-43 

V Douglas ).73-13- Sources 

The Douglas XD-43 wa.~ the ftrst American jet bomber. It was a development of the }.13-42 .l\fi"(Jttaster 
twin-engined bomber, with turbojet engines replacing the min inline Alli~on piston engines. 

• I 

The XD-43 had its origin back in October of 1943, when ftrSt consideration was given to fttting turbojet~ 
to the XB-42. Preliminary studies indicated that the scheme was practical, and on Jl.tarch 31, 1944 
Douglas rccm'ed a change order to the original }.13-42 contract which called for the production of two 
jet-powered versions under the designation XB-43. The USAAF wanted the }.13-43 to h:n.'e a gross 
weight of 40,000 pounds. 

Two General Electric TG-180 (later redesignated J35-GE-3) axial-flow turbojets were mounted in the 
forward fuselage bays that were previously occupied by the Allison piston engines of the XD-42. Flush 
intakes were incorporated in the upper fuselage sides immediately behind the two-seat pressurized cockpit. 
The hot gases from the engines were exhau~ted \ia long tail pipes which extended all the way do\vn the 
fuselage to side-by-side openings in the tail. Since there was no longer any rear propeller which had to be 
protected against hitting the ground, the lower ventral fm of the XB-42 could be omitted. This omission 
required that the upper vertical fm be increased in area to pro\ ide adequate lateral control. 

A~suming test~ on the prototypes to be satisfactory, plans were made for an initial production order of 50 
D-43s for the USAAF, while Douglas submitting a proposal for an C\'entual production rate of a~ many as 
200 per month. The production D-43 would h:n.'e had a com'entional canopy in place of the two small 
bug-eye canopies of the XB-42. Two versions were planned - a bomber \'erSion with a transparent nose 
and a ma.-illnum bombload of 6000 pounds and an attack version with 16 forward-fuing 0.50-inch 
machine guns with an unglazed nose and an armament of 35 5-inch rockets. Doth \'erSions were to be 
fttted with a remotely-controlled, radar-directed tail turret \\ith two 0.50-inch machine guns. 

' 

The end of the war resulted in a slowdown in the D-43 progranl, since a jet bomber wa.~ no longer 
urgently needed. In addition, late delivety of the turbojets resulted in a delay of SC\'eral additional months. 
During an engine run-up test at Clo\'er Field in October of 1945, the starboard engine shed some of its 
ftrSt-stage compressor blades, causing an instantaneous separation of all blades and damaging the engine 
casing and fuselage skin. The repairs that were required delayed the ftrSt flight by another SC\'en months. 

The ftrSt }.13-43 (44-61508) fmally took off on its maiden flight on May 17, 1946, with test pilot Bob 
Brush and engmeer Ru~ell Thaw in the cockpit. Performance was generally satisfactory, but the aircraft 
was somewhat underpowered. During flight trials, the Plexigla.~ nose cracked due to temperature changes, 
and had to be replaced by a plywood cone. 

HowC\'er, by the time of the XB-43's ftrSt flight, the USAAF had already decided against ordering the 
D-43 into production. USAAF thinking now f:n.'Ored a four-engined rather than a twin-engined 

1 or2 { z) 0&'0612000 IO:Q.l AM 
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configuration for its future jet bombers, and had already decided to order the North Amjcan B-45 
Tornado into production. The XD-43 program would still continue, but it would now be relegated to the 
status of a flying testbed. . , ' I . 
The second aircraft (44-61509) was fitted with a single canopy and was delivered to Muroc in May of 
1947. It was used there as an engine testbed. For tlti, purpose, one ofits J35s wa, replaced by a General 
Electric J47. This plane wa, kept fl)ing by cannibalizing the first XB-43, which had been damaged in an 
accident on February 1, 1951. In late 1953, the second ::\'13-43 was fmally retired. The ptane is now 
owned by the National Air and Space Museum. I presume that it is sitting in one of the hangars of the 
Paul Garber restoration facility at Suitland, Maryl:md. Has anyone seen it? 

Serials of the two XD-43s were 44-61508 and 44-61509. 

Specification of Douglas XB-43: 

Powerplant: 
Two General Electric J35-GE-3 turbojets, 4000 lb.s.t. each. 

Performance: 
!\Ia:mnum speed 515 mph at sealevel. Cruising speed 420 mph. Service ceiling 38,200 feet, 
absolute ceiling 41,800 feet, initial climb rate 24 70 feet per minute. Range 1100 miles with 8000 
pounds of bombs. Maximum range 2840 miles. 

Weights: 
21,755 pounds empty, 37,000 pounds loaded, 39,553 pounds ma~um takeoff. 

Dimensions: 
Wmgspan 71 feet 2 inches, length 51 feet 2 inches, heigl1t 24 feet 3 inches, wing area 563 square 
feet. 

Armament: 
Neither XB-43 wa, ever fitted with any armament. 

1 Dougla, XB-43 

'<1\J?' Douglas XB-43 -Sources 

Joe Baugher jbaugher@worldnet.all.com 
Maintained by Carl Pettypiece. 

• ! ,j' 
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tort 

Date: 
Type: 
Operator: 
Registration: 

Cln: 
Year built: 
Crew: 
Passengers: 
Total: 
Location: 
Phase: 
Nature: 
Flight: 
Remarks: 

10.04.1951 
Handley Page HP.82 Hermes V 

Ministry of Supply i 

G-ALEU 

HP.82/1 
1949 
0 fatalities I 5 on board 
0 fatalities I 0 on board 
0 fatalities I 5 on board 
Chilbolton (UK) 
Landing 
Test 
- (Rightnumber ) 

The Hermes V G-ALEU was on a testflight when the no.3 engine 
oversped. The propeller was feathered. The no.l and no.4 engines 
then also sudddenly failed. An emergency belly landing was carried 
out in a waterlogged field. 

Source: 

(dlsciJimer] 

Copyright~ 1996·2000 Harro Rantor I Fabian Lujan 
Aviation Safety Notwork; updated 11lanuary 2000 

o1mnooo 8:24 PM 
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I of I 

AviationSafetyNetwork 
.-.:·;,::~~!I~~;;r}'fr,~~!il-3'imf~.kf$NifrW.At!Si 

• • • • • • • • • • • • .-. • • • • • • • • • • • • • • Main Page 

Date: 
Type: 
Operator: 
Registration: 
C/n: 
Year built: 
Crew: 
Passengers: 
Total: 
Location: 
Phase: 
Nature: 
Flight: 
Remarks: 
Source: 

Accident description 
03.12.45 
Handley Page HP.68 Hermes 1 
Handley Page Ltd 
G-AGSS 
HP.6811 

1945 
fatalities I on board 

fatalities f on board 
fatalities I on board 
Kendalls Hall (UK) 

- (Flightnumber ) 

Copyright© 1996-1999 Harro Ranter 1 Fabian Lujan 
Aviation Safety Network; updated 13 August 1999 
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. ' THE. ADVANCED BELL X-ls 
BY DR. RICHARD P. HALLION el ej.P) 

ej.ujs I 
I~ /. 

Center Historian. Air Force Flight Test Center, Edwards AFB, Ca. 

Wlngapall: 
Length 
Height: 

28ft. 
35.115 ft. 
10.70 ft. 

Weight: 16,487lbs. Launch Configuration 
7,2661ba. Landing Configuration 

Engine: Reaction Motors, Inc. XLR·ll·RM-6, 6,000 lb. static thrust 
! 

In mid-November 1947, the Air Force authorized Bell to 
begin development of a oerles of odvanced X·1 airplanes, 
following this with a contract on April 2, 1948 for Bell to 
develop four aircraft under Project MX·984. Though similar 
In structure and lnternol detallo, each aircraft would receive 
a different alphabetical dealgnotlon, Le.: X·1A, X·1B, X·IC, 
and X·1D.In any case, the propooed X·1C, an armament test 
aircraft. was cancelled beause of the avallobillty of the F-86 
Sabre as a transonic weapons teat aircraft. Bell continued 
tbe development of the other three. 

They retained the wings and taUo of the earlier X·1 design. 
but had a completely different fuselage, with lncreaaed 
propellant tankage, a low-presoure turbopump fuel·feed 
oystem, and 1 stepped eemJ.bubble canopy. Unlike the XS.h. 
the advanced X·ls Incorporated a f~ghter-otyle control stick 
rather than contrul wheel They could carry 600 gallons of 
lo:rr and 1170 gallons of clllutad alcohol fuel. giving the craft an 
antlclpatad ma:rrlmum performance of Moch 2.47 at 70,000 
feet. and an engine bum time of 4.65 minutes. Tho flrat of the 
advanced X·ll comp!.ted wu the X·1D, oerlaJ 48-1366, 
which arrived at Edwards In July 1951, subsequently being 
loot In an explosion on August 22 of that year prior to launc:h . 
on a hlgiHpeed flight by teat pilot Frank K. EvereoL Fol' 
tunately, Pete Everest and the B-60 launch~ escaped 
Injury, and the flaming racket plane was jettleoned to. ex· 
plode In the deaert. The aurvfving X·1A (48-13841 did not 
take to the air untO 1953, when BeD teat pilot Jean "Skip" 
Ziegler completad a abort aeries of rontractor flights at aub
eonic apeeda. Subsequently, Zlegllor perished near Buffalo, 
N.Y.In an explosion of the Bell X·2 12 (46-67511n conditione 
remlniOCOIIt of the X·lD accident nearly two years previously, 
and the X·1A was returned to Bell for modifications to ita 
propulsion oyatom aimed at preventing euch exploolona In 
the future. It returned to Edwarda in mid-October 1953, and 
pilot Chuck Yeager now began a eeriea of flights aimed at 
achieving the X·lA'o ma:rrlmum opeed potentiaL On his flrat 
powered flight he ruched Mach 1.111, extending thla to Mach 
1.6 on his eecond. and Macb 1.9 on this third. llirfourth 
flight was one of the moot exciting In aviation history: 
Yeager ruched Mach 2.44, 1,612 mph, at l!PPro:rrimately 
74.200 feet. The X·1A then tumbled completely out of 
control from Inertial coupling, finally winding up In anlnvel' 
tad apln at 34,000 feet. Yeager, groggy, battered and aeml
conscloua, recovered to a normal opln. and then recovered 
from that Into a glide that carried him heck to Rogers Dry 
Lake. Yeager'• Mach 2.44 mark NpreoeDtad the high-water 
mark of the entire X·l program, for no X·1 alrpla118 ewr 
equaled or exceeded thla speed again. 

·During the apring and IUIII!IIer of 1954, teat pilot :A.rthur 
"Kit" Murray flew the X·1A on a •riea of higb-eltltude 
fligbta, eventually achieving a record altitude of 90,440 feet 
on August 26, 1954. Thereafter, the X·1A was deliviered to 
the NACA. for further research. The X·1B (48-13851 had 
arrived at Edwards on June 20, 1954 and flew briefly In an 
Alr Force pJiot checkout program before ltaeU being delivered 

I • 

to the NACA at Edwards for aerodynamic beating resMrcl 
During the couroe of the Air Force program, Frank Evere1 
flew the craft to Mach 2.3 on December2. 1954. SubaequentJ: 
NACA transferred the aircraft to the Langley laboratory f< 
inatrumentation inatallation. and It "'turned to Edwards I 
August 1955. By that time, the NACA had embarked on It 
flight test program with the X·1A. But on Auguat B. 1955, s 
with the X·lD and X·2 12 before it. the X·1A exploded whil.., 
being tramported to launch altitude by Itt B·29 motherthlj 
Though the explosion was a low-order one, the damage w1 
oevere enough 10 that the drop crew hod no option but t 
reluctantly jettison the ateaming craft Into the Moja\'1 
Earlier, In 19111, the X·1.:1, known as "Queenie" hod also e> 
ploded while being d•fueled following a captive fligh• · 
destroying both Queenie and Ita B-60 launch aircraft. At thl 
point a painstaking Air Force-N ACA·Bell accident h 
veotlgation team determined that the cause of aU of thes 
explooiono was detonation of Ulmer leather gaoketa durin 
preoourlzatlon of the racket planes' propulsion oystemo. Th 
gaoketa wera changed, and the eubaequent X·1 and X· 
programs were oafoly concluded. 

Following the loss of tbe X·1A, only the X·1B was left c 
the original advonced X·h. It remained flying with th 
NACA on aerodynamic hosting Investigations untU tbe eno 
of 1957, by which time the airplane had been fitted wit 
experimental reaction contrul thrusters In preparation fo 
the upcoming X·111 program. The X·1B was retired In Ma; 
1958 after NACA techniclsns diliCOVered four fatigue crack 
In Ita liquid O%}'gen tank. It Is now on exlu'blt at tho Air Fot 
ce Museum. Dayton, Ohio. · 

With the retirement of the X·lB. only one other X· 
remained flying: The ~-IE. This had started out os the Be: 
XS.112 (46-063). After grounding In 1951 beauae of fatigu 
problemo in Ita hlgb-preooure fuel oystem, the craft wa 
rebuilt with a n-low·preooure turbopump fuel feed systerr 
and a apedal4'l& thlckneso-c:hord ratio wing with an upec 
ratio of 4 developed by the Stanley Aviation Corporatlor 
The new X-1E, aa It was redesignotad, uaed a Reacti01 
Motor& LR-8 engine from the Douglas 0-558·2 Skyrocke 
program. It began Ita flrat flight research In December 195~ 
and thereafter, flown by Joseph A. Walker and Jack McKa) 
undertook a number of research flights to above Mach 2 
Following the loss of the X·2 II (46-674) In September 195E 
one proposal edsted to modify the X·1 E for Mach 3 fligb 
using wntral fins for added stability and boosted engine pel 
formance. Though evenblaDy the plane was flown with ar 
experimental fuel conaistlng of a mix of 60 percent unsym 
metrical dlmethylhydrazlne (UDMH) and 40 percen 
diethylene triamine (the fuel mix being known as U·Deta, o 
llidynel, NACA rejectad going beyond Mach 2. In Decem be 
1958, while grounded for Inspection of Ita ejection system 
cracks were discovered In Ita alcohol tank, and the decisior 
was made to retire the rraft. The X·IE Ia now on e:rrlu'bit lr 
front of the Dryden Flight Research Facility at Edwards AI 
Force Base. 
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Structure a Dept. Note lio, .Ace. 245 

Note on the at:n:ctunl failure ot 
Handley Page B8 (E ~48) V:X:.}}O 

I 
Prepared by A..T. J.lr.lond 

' .Approved by D.:r • .Tonea 

:a.J..:E:. !let: Structa/W11129/.A.T.I/1Cll. 

.Tul.y, 1952 

:!'he HaJ>illey Page SB prototype (E~4S) crashed at Sta11.1tod airfield 
on 2Ei/6/51 followi:lg atrw:tural failure in the air. :!'he pilot ..,.. l:illed, 

An exa:nination of the wreckage made at the R • .A. E. lead a to tm 
· conclusior. thet primary failure occurred in the fuselage, :l'hia failure 
was prooably due to p1tc:hina o1cillations-: 

' ' ' Ir.vestigetions. into tho oscillation~ wl-.ich bad previOUily been 
er~cur.te~d are proceeding. 

• I 
I 

(llt-Struct-lcc-2~5) bCfl!: CH l9E S~!OCIURlL 
fllLU&t OF UlHDLEY PlC~ &8 (~6/~8) ,X.l30 
(IOJ&l. lire raft :EsUU.i&io .. nt) 22 P HC 'A02 
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Structll:'ea Dept. Note No. 'Acc.245 

LIST Ol" CO!-"l't~'TS 
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1 Intro~uetion 

1.1 'l'he ·Handley' Page E~48 prototy;>e crashod at Stanste~ airtield 
following structural failure 1."1 the air on 26th Au,;ust 1951. .At the 
request of the Chief Inspector of .Acci.llents; l:inistry of Civil .Aviation, 
the R.:A.E. assisted in tho investigation of the accident and this note 
gives an account of the elUillinstion of the wreckage at the ll • .A.E. 

2 'l'he aircraft 
• 

2.1 'l'l'e aircraft I1U a prototype built to ~peciticat1on E~48 and ita 
wing was a ucale repruentation {about 1/lrd full si.r.e) of thet of the 
aircr~t being 'built by the fir:t to apsciHcation :635/46. 

i 

2.2 .A Supe""""rw "Attacker• fuselaee and engine installetion with 
certain modifications were in::orporatea in tho design. 'l'he wing was of 
an unusual plan forp k.'l..""n as "Sc1n:.it.u'' havino reducir.g neep 'back from 
root to tip. 

2.3 It ms fitted with l!oulto:~ Paul tull,y powered controls operating 
the ailerons and an all-mortr.g tailplane. Artificial • spring feel" was 
provided for the pilot and a g-restrictor bob weight wao incorporated in 
the tailplane circuit. 'l'he installation for pawe:o operation of the 
rudder had been disco=cted and direct rud~er 'l:a:o control aubatituted 
as it had beer. feurA that tho! pO'fiO!red response wao inadequate tc maintain 
directional control during take-off and lanHng. 

i 
2.1. A V-G re:order r:a: fitted in the aircraft and ths results obtawd 
two the sliiie recovered fro:: the '1/reck!.g~ are lliscussed belc'l'. 

2.5. D&ta fro~ previous flights 

.A?proxilo&te~· ~1. hours fl,yino, co::p:'isi."\i 28 flights had been 
completed at the tice of the craoh. , 

i 
On the second flight sensitivit-,1 of control in pitc:-. at approx. 

230 kts. I.A.S. was ex~erienced reoultin; i!l oocillations which becsme 
~~:ore pro:10ur.ced rlhen the pilot attm;>ted to take orthodox corrective 
action with tl:e control column. 'l'he tr.ost satist'actory method of control
ling the oscillntions rms fou.'l<l to be h:llding the stick ti:o:l,y or 
releasir~ altogethe:o (vhic~ gav~ a cond~~ion equivalent to s~ick fiXed 
\'lith a pc ... ered control system as fitted to this c.ircraft) and reducing 
pD'M!r. Further flight testa cor.fi.rl,ned t~.at ths speed c.t flhich t.'\e 
ae:-.siHvity in pitch bcc01:e ap;;>arent """ a'oout 230 kta. 

' For the sixth fliGht a short l•ngth of. light alloy ar.gle """ 
rivetee to the uppe1· aurfc.ce of the tanplane trailing ~a.;:o. It appears 
that t~J.s had the effect of raisir.g the •?•ea at which a!Mitivit;y in 
pitch was ae:eptable to about 270 kts. :&y tlu! addition in stagea or· 
varyir.g lenoths of ansle to tho u?per and lower aurtnces of tho tailplano 
the aircra!'t· was flown satis!'actorily at s;>eeds up to 450 kts. I.A.S. and 
u ~ 0.82. '! 

3 
' t 

3.1 'l'he meteorological conditiol\5 ree~rdea c.~ t!le control tower, 
st,.,...sted, at the ":be of th> crash wcra c.s tollews:-

Surface r:ina - 17 - 18 1:-ts (2100) 

Visibilit~· 
Cloud 

' - 15 T.lilU I 
- 1;8th at ,2,500 tt. 
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These collditiona were unlikely to h&ve contributed to the 
accident, 

}.2 It has been calculated that the all-up \'.'eight ar.d C or G position 
at the t~e of thf! __ accident wre within the prescribed limits. I 
3.3 The purpose· of the flig.'1t v:as to fly at apeeds up to U " o.as at 
altitudes varying .f%'0111. 20,000 ft de?m to 10,000 ft. This was ;;>ert of 

· the general programme of flight tests. A copy of the progr811Cle is given 
in .Appendix I. I 
}.4 :Froc the Stansted control t011er ;.dio log given in Appendix II, it 
is apparent that about 14 mins elapsed between take-off and the time cr 
or•sh. During this time no untoward incident Ttas reported by the pilot 
and the last verbal contact with the pilot was made a few seccnds·before 
the accident occurred. I 
;, .5 There were aeveral witnesses of the accident and the stateme"nts. 
obtai,.,d from them by the Accident Investigaticn Bra:-.ch illdicate that I 
the aircraft was in level flight or in a very shalloTt dive at JO:>derately 
high spe~d and at a lo'O' altitude when the brule-up of the a.ircraft 1 

·OCCU.."Ted. Some or the witnessea' statements illdicated that the dis integra-
: .:tion of the aircraft was preceded by a l'IUI!lber of up alld da;m pitching 1 

moveooenta. 

· 3. 6 .A co::lber 0: the airport sta!'f in endeavourir.g to photograph the 
aircraft in flight, obtai:>=~ a picture of an early stage of th" disintegra
tion. This photogra?h is reproduced in Fig.1 and shows the fus~lage (A) 
broken 1rhi1e the 'lll'i.ngs (B) Vtere still intact or, c.t least, not nidely 1 

separc.te::. 1'he enbir.e (C) may be seen just forward of the aircraft riose, 
:aoth tiu! Td.:.;;a and tail U.'\it a~peo.r to be inverted a.."'d t!-.e aU-:cving j' 
tail~la.r..e seer.IS to be at a ve~ large negative angle o~ inciden::e relative 
tc the ree: fuselage. Tl'.e break in t~ fuselage can be aeor. t~ have 'l 
occurre! a.t a aoction near the trailir..1; edge of the rlllg· 

4 · Lu:i:'..a'tier. at t~ site ' . · · 

4.1 L-:=lded in Fig.2 is 11 Flot a.'lowir.g the distribution or the wrec ge 
on th6 g:::-o.::.C. :rne falling <lrec'lalge was little e.!'fected'bl· Wind drift 
as t!'!.e a!..-:::ra!'t was on a heal!i:;; alr.J!lst directly 1..'\to 11ir.d at a very,low 
alt::.tu:le. 

4.2 The \\"::ecbge parts at the begir.ning of the trail were :f're!:l the 
fuselage ar.: engine jet pip~. :·!ext were tail unit e.nd the main plarv;a 
a~ t~.c:>. front fuselage and coek;:it. The e:1gine, as is clear .fro:u the 1 

photcb"aph 10er.tionecl in para. 3.6 (see Fig.1), was thro= for>:ards a~ 'l 
U?•rords a.:ld struck the grour.d about 3f 4 of a mila frco the head of the 
trail, bu~ .sctle distance tc the :-i~:ht. 

4.} The rea:- fuselage am ~ail .unit, inclueir.,;; the tailplane and ·rud er 
power control un::.t we~ dw:agod by firo (•lhich h:ld probably not oec.:-red 
until striking the ground as certain parts which became detached on strilc
ir.g the ground y,ere unaffechd by the fire). Hone of the other parts. or 
the 'l'lr\!ckago was affected b~· fire. · • 

4,4 The ejector a ... t rer.tair.ed with tt.> cockoit until it struclc the 
ground; th<! pilot had not c;>erated the seat, lie did not aurvive the 
crash. 

5 V-G Recorder 

5.1 The. V-G record recovered from the aircraft wreckage has b<>en e:ra::~ined 
ar.d the fnllcwill8 is an extract from an i."ltO::-r>ri:tlltion of tho record slide 
ty ttD a.A.E. section concer~e5:-

- 4--.- ··- --------;-·-· .......... ·-· .. . 
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•we have el<al:liMd th!J above record, an enlarged ph:>tograph 
or which is attached, ill an attempt to cletermine th!J acceleration 
and speed conditions dllrlng or irnltediatelJ• precedillg the accident. 

lt ~be aeen'trom the photograph (Fig.3) that the 111110killg 
or tlle reco:U glass is coarse, :esultillg in a thiclc trace, and that 
the aurl'ace cf the reco:U is covered nth scratch marks caused by 
failure of the V•g recorder tro.cillg lillkage. 

I 
'l'h!Jre are be traces cr. th!J record 11"hic indicate abnormal.l,y 

hibh accelerations and which 1t is fairly certain were recorded 
·while the instru:nent ms still aervicea':>le. 'l'hese traces are 
marked .AA and :as. 

• 1 
'l'race .AA appears to build up or down i.'"l 2•2-: oscUlations to 

a maximlliD cf 76 am a millimllll1 (dictated by the step ill the instru• 
mer.t) cf' •5g, all at about 475 c.p.h. I.A.S. 

• • i 

Trace ll3 is si: .. ilar and builds up ill at least 2 cscillations 
to the top and bottoc i.nstrucent stops, illdicaticg maxima ot' at 
least 12g ana -5g at about 525 c.p.h. I.~.s. 

lt should be poillted cut that t~.e accelerations recorded by 
tbis type or accelercmeter correspond, rith reasonable accu:"acy, 
to the •actll!.l accelerations experier.ced provided that theae aceelera• 
tior.s do not build up !'aster than is equivalent to a sinusoidal 
oscillation of about 2 or J o.p. a. As t!:<l rate o!' &!'plication is 
in::reased the :!.nst:uoe:r. progressively mag:litiea the accelention. 
• I • 

We do not consider that t~.e aepare.tion of the t:-aces by 50 
m.p.h. can be ascribed to the splittillg cf' a singl= trace by 
~~>echa!lical f&ill:l:'e in th!t ir.stnnent bit.: th!t possibility .remains 
that a a;>u."'ious chang= in pitot p:-essu:-e occurred durillg a single 
cscillation. lt ia not possible t:l state which trace was made 
f'irat.• 

6.1 or'!:<! zz:.aill features observed in th!t eXllll1ination of' the ~clcage are 
described o:> the aketch in Fig.2. 

I 

6.2 'l'l:e onlj".air failure of tl'e wir.g s~:-uctu"" c::ur:-ed in downlolld 
just :!:lb:>a::-d of' tl:e port wing joi!'t with the centre secticn. Small.portions 
of' the wing were detach!td or. ground il:;>act.' The air ~ailure is ·illll!.trated 
in Fig.4. lleitl'er the pert nor sta.-t>oara portions or the win;; dl.spla,yec1 
arry eviOerce of' hav'.ng stru::k a:;y othe:- part of the ai:-c::-aft at'ter detach• 
~'"lg. . 

'l'l>o only fo.ilures in the control circuit f'r= the power control mit 
to the aileror.s were auociated with local dalnage to the Wing atructure as 
a result o! ground ilopact. 'l'he ailerons did not travel beyond.thei:- ncr.:al 
lir.!its in the air, 'l'he starboa.'"ll aileron det...,n.d whon the wing atruc:c the 
1!:"0 una • 

I 

Both the le:>dir.g edge slats ar.d th~ landing flaps on each wi11g '17ere 
f'ou.'\d in the retracted position. 

6.J Fuselage 

Of' the rnny failu:-es i.'"l the fuselage those fcl'lmrd of the cain;>l..,., 
Y"'re identified as the result of ground in:;>act a!ter thl.s porticn had 
beceN detac!Ed rro::r: tl'e cer.tre section in the air. F~ the directiol!S 

- 5 - .. 
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I 
of tru. fr.Uures of the rivets and :oet~crews around tle periplery or the 
tus~lage at the brok~n •ectiq_n it 'Mls a11essed that the nose portion 1 

detached ·in the nose up aense. J.s there is little defomation at tbis 
section compared '•ith the 'general tlatta:-.1118 of .the centre ,section 1 

portion of the fuselage 'it see:ns probable that the nose portion detached 
. before wing r_ailur• •. :-c~rred. , . . . . . I 

The strong l1-11hap'ld t::~m (!:o.14) tlhich is pin jointed to the Wing 
at the trailing ads<: sprend laterally. The l:!llin en,sine mounting trunnions 
carried at the ~per end: of this f%'1llU! pulled out laterally the at uds 
used to secure t!le trl!nnioM to t.'>e e~im. casing and. thus released the 

engim. . . I 
Tte rear 1'U3elage together rtth tha hil .unit detac.>,.ed in the air 

as o result· of the t'U3Clega :f'o.Uu.-e, just aft of the rlng trailing edge 
(Free .14). This foilure m>.s .tormd to be due to te.il down bending. A 

•. development of the fuselsge in this area, shewing •the characteristics; or 

.. . . · . 

the flliluro on ~hie~ this assessment waa based, is giyen 1n Fig,5, I 
Both of tr.e engine tiOU!'Iting drag atrutio (provided to restrain the 

engine from moving .~orward ir. the event or a crash landing) failed in' 
tension at their attac:hme"t to th" rea: fU3olage .as a direct result of 
the fuselage failure. · · 

: · . 
~he ata:b oa.r<l air br~ broke away at its hinges, probably when 

strikir-o the g:oound, as it 'ns. fo•1nd ilt::lediately adjacent tc the rear 
fuselage en3 bc...-::1: ~ tl'.e fire T:!~c!l began in the rea: fuse lag ... · The 
directic: and l:~Allrer of !r.ilure ct: the hinges 1-"liiice.ted that the brake was 
~ tl'"' ope: posi>ior:. There ia a ca::.J. dark area et D on ~he photognph 
in Fie;.1 m-.ich is co:uiste:r.~ r.i th wi'.at or.c eight el!'P.ect .to see. it this 
brake n.s iJ: the open .position. . . . . · < . I 

:he po:-t brala!. die not detach froo: ·the Aircra.t't but the operating 
strut !e.iled u.'lder coc:;:reasion loads ona the evider.ce of interference I 
betoree:-. -::he atr\:t and tho h:le in -t.'u! !'use lag<: aide through ?hlich 1t 
.;>asses i,nMcatea that this trako also was in the open positio:>. The 
opc::ati:.,; a':n::: C('Uld not be lJai!cd 1n cor.:px'tssion whilst' the brake was 
:!.n t~ closec! p:ai t1on. . , ;: ·:. ":. ... .. I 

Tl'.e o;>eratill6 jaclr ~ recovered fro:~ tho t:reckng<:, b::.,..ver, was in 
the closed p~si~ion, 'Ihe jack body ha:i become detached from its mountin,ss 
in a !cr:r&rd <!irectio" &:ld it is possible that this moved tle brakes to 
t!:>e cper: position. . • ... , I 

The "o;>er." butte:> ir. ~he cockpit used for normal operation of th'! 
b:-akes was r.ct recovered fro:r.' the -::rccbg3 but elter.linntior. of the t>ilot's 
eo.crger.cy air bralca control in the cock;>it indicAtes that they had been 
selected cpen by th<: c::>~rgcnc;y method. · I 

Fig. 6. ahCr.rs the lever end quz:.dr:>nt of the emergency control as 
foun3. The no:z:mal (i.e. clooed) position !~ the lever is at A, ana. the 
gate does not bear any evidence of forcible movement of the lever. 'Ihia 
also applies to the slct at B ,..here non>ally there is a small oleararce 
for the lever. Fila =rkings on the sides of this slot •men vie""d un3er 
the "Cicroscope clo not s.'l.O':l' a:.:y s:nccing t:hich >1011ld be expected had the 
lever been forc:lbl,y operated in t:'IC crash. The lever could not have I 
reached the •open• position as a result of: fu~elago failure as. the 
o;>e:roting cable arr:1ngerr.er.t is sueh that tension loading (as 'W'Duld occur 
when the fuselage broke) would ter.d to ltOVe the lever to the • closed" 
position, i.e. in the· reverse direction to the nove::.ent for tru. •open• 
position. 
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6. 5 'Fir. and Rudder . . 
No eviden::e has been cbsorved on the 1' :lr. or rua.!er to aucgest that 

they nero' struck by debrio tram fonn.rd parts of the airCraft; ~he 1'1n 
.remined ir.tact but the link .connecting the nldder to '!;he push-pull ti:>d 
f'rc:::~ the pc-.er co.ntrols 1:\ the t'uselega failed ir. cCJtpreosicn i.e. ''in • 
Nna>r ccr.sistent with rudder moving heaVily to port. Scl>sequently the 
rudder rotated hard to stmoard -.nd its r.osinc fouled the shroud. '.i:llere 
is aoce evidence cf fouling betlleen til= ~op tra1liJ11; edge' of the ru3der 
anl. th! under surface of the stm'oard t3ilple.ne which suggests that the 
ruaaer was ha..'"Cl to stuboara when the rear fuselage struck the grOWld and 
bent the atmcard taUpl:l.ne downvnrds. 

1 
• 

. · .. 
''6.6 Tailclan• I 

' I 

The all-Doving tailplar.e rotate~ nose down .:bout 8t:f> and failed in 
ec~:>pression the DpJ!rati."l3 strut nhich .wa,s located in the leading edge 
'nosing or the t'in. This nooe down rotation probably occurred before 
groWld i::lpact as. impressions and acoring made b:r. til= tailplane root on 
the fin ·oido wore :~>,U c~nt'ineet to approx. 80". nose do\'lll,pos1 tion. Tnore 
\'las a aovm.vard set of the otmoara ta!.lplane. •Evidence .of accrU!g on 
the up;>er·surface shows that the set 1nust have occurred on :lnipact with 
the grour.d. !he loads tran!llllitted back through the circuit from tr.is 
impact~~ i."l the reverse ai!'ection to those necessa..-y to <=ipple tha 
tail;>la!'.o o;>erati:o; stn!t end it 13 tr.erefore probable th&t the at:ut !allure 
occurred ir.. the air IU'!d this ec::t'ir.us th&~: t~ tdlplane 'was already at 
approx. 80" ~se aawn before strlkiZlS tre ground. · · " 

6. 7 Ar.ti-a~in Q3!'aehute ' 
• I • • 

Tr.e &nti-apin po.rachute housed in a conical shaped con~!.iner to 
the reo.r of tho t'ai.."'ing at the junction ot' 1 t.'>O fin and te.Upl.e.r.!l was 
round to h:~vo atrcar.:eo and' detncho!l! frc::o the 'aircroft in the 'air. 

: . ' . 
The t:!t copper pin Which .serves as a "weak link" in the parachute 

cord lines bore .no eviden::e of heavy loadir.g nor did· the bcmb·slip type 
jett1sor.. m~c.'u>.nis::. This suggests that the jettison cecrJU".ism operated 
before t~.a ~re.chute canopy becSI:e fully i!eployed ana that both atrea::o 
L"'d jettioon operations ,.,..., initiated by the failure or tre. fuselage. 
There is no evidence or. the ·control in the' cockpit that it had (or hs4 not) 
be~ operated by the pilct. ' 

.6.8. Ur.!lercarria"" 
' I 

Beth pert ar.d sta."'board main w-.deroarrlage less ar.d doers ""re ir. 
tho .retracte<l. pcsi';ior. on striking the ground. Tl:& twin tail .wh!el ur.it 
:vo.s, ho•~ver, in the lo.vored. position. Tl".is is not considered sig:>iticant 

. as the lov:eri."'E: could ha'V'e occurre~ as a result 0: t'a!.lure 1."1 the fuselage 

.(w\>ich might prodaoe fractures in :the hydraulic line to. the under:arriago). 

6.9 .fower"'o Controls 

"., .. '·The tail plane pC'aered ccnt:-~l u."lit ;.,as retr.oved t'ro'D the airt':-ame 
ana .disr.antled. No ltechaniC3.l defect was observed and it was noted t!u>.t 
tho • cbl>.no;e-over'' ooldr.oid had :-.ct opera tea. This meant that t~ i!uplicat• 
awc:UiarJ power u.-.it tu>.'d not 'been 'orouaht intc ope:t'ation and ter.dcd to 
discount the possi'bllity of fc~lura c1' hydraulic ;r.cssure. InsP.ctilln of 
the opero.ting r:.-:: "~ acr..ls reveo.led no de!'ect. The positior. of' the rm 
was ar,pro:dr.Atel,l• neutral e.r~ sc was tr.at of' the e.rt11'1cial t'eel tr::=er • 

. 
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7 V-C record• r., orevi.ous flights 

v-·G:' ~cords. 'ba.ve been. re~eived at the R.A.E; for all flights of' 
the aircraft. These have. beer. ex.acil'led e.."ld two alidea appear to be of' 
some interest for .. t..; i>reser.t investigation. The following is an extract 
from the report iade by the :a,.A.:r:.· aection concerned:-.. . · . .. 

: "The only traces which we believe may be of aignificance 
occur on the· 2 record slides taken on the 4th and 5th August, .1951, 

·copieall:l'"which are attached·(Figs.7 and 6). It dll be oeen on I 
both records that there is an acceleratior; trace at the maxilouo 
speed attail'led. These traces appear ~o have been cau•ed by a 
pitching oscillation, possil>ly due to a gust or inadvertent. control 
stick movement followed by over correction by the pilot. The imoort
'ance ·or these traces ·lies in' their aimil.e.ri ty ... to the high speed · 
tracea on the'accide~ record. .·, 

• ' , o• , • '• ,, t ·.: •, I ; 

. .According to the Iiat~ iheeto which ..0~ supplied with the 
::records, Tieatner' condi tl.o!U:were "B~:Upy" 'ori 4th .August"1951 and 
"Slightly Bmpy• on 5th August· 1951. · . . .. . . 

. Disc::us~ior . ·= . . ·.· 

.. . · -~~r:, ·i~·U.ttle dot:Ct that th~· p:-i.rnary strectural failure.,.,.. in 
th~ rear fuselage and. that it r.as due to clown load. 

:::t sees probable, :f'rcn th• evide..:e availeble, t.!la.t ·!he breakir.g 
load o~. the fuselage :was. iJ::;>osed during pitching oscillations o:f' the 1 
aircr&!'t. ·'In the f:l:-,st place th~ stateunts o:f' rive 1..-.leper.ier.t witl'lesses 
can 'be ·~e:;>reted to mear, that the 1.1:-Craft moved up and clown or oscilla
ted t;:, :;:1 tch before 'it disi::.teg:-ated. Observations or witnesses may be 1 in 
error b~ the. stat~ments ;!.:~ this case arc unusually definite ~nd consistent 

.. 'with on~ =o!.'l.er in respe:t of' th~ o'bservation or up and do= coveaentsl 
Ot!>~r 1':'!.-t:-~sses are reported to have observed .the pitching move::ents but 
could r.:t ·be certain when they occc..-red in· relation to· the break-up. · 

. Sec-::r~l,y, 
enougl: to 'break 
im;lcsed. 

. . ··. ·. 
• • I • ' • 

the V-C recorder slide shows that oscillations, severe 
the fuselage in the canner observed in the wreclcage, were 

.. .. I 
~r~se oscillations were reco:-ded at appr:ximatel,y cor.staot speed and 

ther~!'ore probablJ' occu:-ree before the ruselase failure. \11th failure cir 
· the !'uselage and loss o:f' engin.> there w.:.uld be a complete loss or thrust 
:·and an ir.crease in crag i-tt.i.c.'> would, reduce the speed. This 'reduction 

woulc be expected to ap~ar en the recora.· Furthermore the f'ir.o have 
. esti::.ated that &in:rai't, lesa tail and engin&, would be stable in pitch 
i.r..d th!.t "any pitching oscillation of this fornard part M>uld· be well damped. 

Thirdly, during early tllghts the aircraft· had been'oilbjeCt to 
.pitching oscillation but .the sp~cd at which ,these oscillations occurred 
had been increued by the additions .or tail pls:>e tro.iling edge angle. 
lt·r:ay be· atgnifica.nt;.that .. the. airc:r.l.f't speed when the e.ccident. occurred 
(ali shown by the V-G recorder) a-as ... greater than on it.ny Fz:evious flight e.t 
veey low ·e.ltitude. This speed had, ho...,ver, been successfully exceeded 
previously e.t. ·~nsiderabl.Y ·l'.igher ,altitude. 
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' 

~ Conclusions 

The prl:o.O.rj' atructurnl failure occurred in the fusel.o.ge and ""' 
due to download. 

It aeeos probebl.o thnt the f.o.i"lure .ro.s due to pitching oacillition 
of tho aircraft. These oscillations ~ay have been of the same kina as 
these previously encountered by thio aircraft but there is no direct 
evidence on thb. 

• 
10 Fu.ooth~r work 

' 
:I'll! possibility that heatine or a.eratior. of the fluid in the ptmer 

centrols ma;y lave co:>tr~uted to pitchi:>g oscillations of the aircraft 1= 
being investigated at the firm. I 

As explained above it was fol:lld durtng the early flights that edding 
!'ngle piece~ to the hil plene treili."'g edce alleviated the oseilletior.s. 

In order to assess quantit.o.tively tho effect of angle pieces on trA 
aerod;yne::ic daoping in pitch the R.A.E. are carrying olt.: wind tunnel 
investigatior.s. ·Prelimi.."":Y results indicate, as would be expected, that 
the et~eeb are mall but further more representctive tests are to 'bo made. 

I 

The finn ere also cx•:nir.ing the stability of the aircraft tolcing 
into account the effect of tho "g' restrictor bob-M!ight, 

lios. ~ 186e2 and 18683 
lbs. 100475 to 10047~ 
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Structuns Dept. llote No, Acc.245 

APro!DIX I 

Free: Chief Designer To: Hr. Pratt 
l!r. J.tcPheU 
~. BeNll!tt 

23rd All6ust, 1951 

S/L Haze l.den 

.. 
Copy to: l!r. l!ac.'lostie 

J.:r. Joy 
llr. Hayes 

H.P. 89 l"lhht '!'est Pror.;r""""' 

F/L Broomt1e1a 
!.!r. Robinson (Insp.) 
l.!.r. Asllllorth · I 
Aerodynamics Dept. · 
~. Rosenberg, R.T.O. 
:l!r. !lorthers, .A.I.ll.(2) 

It has been agreed that the flight ;irogr""'""' necessary to prepare 
the ?..P. 88 fer participation in the S.B.A.C. Show at Fa::-:-.borough is' as 
g~·:e~ below. (!his b the progracne given in Aerodynamics llemo, of 15.8.5'1). 

I 
1 

2 

Tligh~a r.t an altitu:le cf 20,00D-25,000 !'t to bring the :l!ach f 24/8 
ntr.ber, U? to 0.85 at a r.:oderate airspeed (350 kn:>ts approxi- ' 
catel;r) !his is as 81.--eady agreed with Blsckburn'a, see ' 
para. 1,5 cf the report on !.!r. Lee's visit 31.7.51-7.8.51. ' 

. I 
'\~n it has beer. shown 'that th~ aireraf't ha.noles satistactorily 
2.~ !.l " 0.85 at ::>oeerate speeds, the I.A.S •. can be ir.creaaed in 
stages up to 550 knots, the ~ch nuober n~t being greater than 
0,85 (550 knots I.A.S. at sea level is c<oual to lh.ch r.u:nber 0.5!), 

:::=!..:'..g -::.e course c!' 'thue tes~s the aircraft will be sblled,lin 
pre?a:-a:ien for the slow t'J.:ring demonstration, and ao:oe roll• ,Will 
'be c!one. .Aeroc!yr.ar.:ics and Stress are to int'orn: Jlr, ilro=tield as 
to st::-e::i:th l.ir.:itati:ns as ::-ec;ard to this rolling. I 
It it estimated that ~l-.!1 above tests can be com;:>letea ir. three or 

f= U!" flights nt' about 35 cir.~..-t,. auration each. I 
4 lia.•r..ni ntisf'aeto::ily cem;>leted the above prograrcne, 1ir. Broom:1ela 

:rill 6: about four s.'lo::-t proeti~ flights in •~1ch ha will rehea.oose 
the a:tual routine for the S.!l.A.C. ShO'lr, 

- 10-

(sga.) C.H. Lee 
for R.s. Sta1'ford 

•. 

.. 
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Al'PEJ.:OIX II 

Date 26th Au:rust 1951 Sen·ice .A.eroarome Co!":t!"Ol Frequency 1?3.7 mels 

Station STA."lSTEAD Call Sign ST.ANSTE:> TO\VER 

• 
x Written log. 

. :U.ce i :!'o Frco J.!essage 

1.16201 
I 1630 

Quiet 
Quiet 

! 1644 Stanstea :!'ower Ch:Jck Ice Two 
Chock Ice 7 YIO Sbr.sted ~ower 

l<ay I taxi? 
You are clear to taxi to h:lldi"8 
poi.-lt on rWll'lay 23 th8 present 
regional baro:~~etric pressure 
redu=ed to mean sea level in the 
south eastern flight information 
is ~95 Jt:Ulibars ar.d th! present 
regior.al barometric pressu.~ at 
o~icial urod= level at 
Stansted is 998 millibars 

' Stanshd ~IT.'er 1 Ch:Jc Ice Tl\'0 

1 €48 Star.stoo ~or.er ! Ch:::: Ice 'h"o 
. Roger 
1 Requ~st peroission to enter 

runway nnd take off I 
' ; Ct:oc Ice :1'•10 Stnnsted ~ower You are clear to enter :runway 

and· take off the aurl'ace ll"'..nd at 
Stansted is 210 degraes 16 k."llts 

I. 1651 Ste.."Ute6 To,..,r C!'loo Ice 1'oc • Cen you let the:n know adjustmer.ts 

I 
carried out by llr. L~n are OK 

1 Cho:: :ce 'l'Tt:> I Sta;..ted ~cnr Roger' understood 
16561 Sta.-:stee :!'cmor i Choc Ice :!'l'ro · I have finished my t"l)'!.."'g 

J ' exercise would like to do low 

I ! · '!level rur. across ai:field """"' 

I direction as take off is that CK? 
C!-.oe Ice T1.·~ Star.stc5 ':'o-:te r l Yea : 

1702 Sta."'Sted ~o .. -.r jChcc :::c~ ~IC !Just' cocing reund now 
Choc !ce T-=o I Sta:-.steo I Roger 

1 1710 J 1 Quiet 
: 1715 : 1 Quiet 

I I ' 

' Ce1-tifiood plain 1&:-.gl!.lse ,·eroion of r.ritten log. 

S.T.C. S;d. T.D. Fookes. 
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-0- CtsttiPTIOW OF &ttl DOlT 

T•11 ira narrahv• '"""'• in •• nuvh dt>tail •• r-nn .. rv. •vf'n·than& th•t it •no*1'1 .. tw.ut th• atridf'fllt.. M•lr• c-ntain th•t itnlll 
r!-oorlrPd on n••rw eaoft" arl' juthh('d b)· tlul narrahvr. If firl' ••• ln,·u,wrJ an •n-•dmt. lf'tr1•'" .,. dt1ad lte ""''"aM procr~ .... 
t•.-rs talr•n to ~•••"l'"•h It-_ • • • . ------------· ··- __ ---

ED-50-', Serial 11<:>. l.7-c'r6.l de;':!rted Edwards .Ur Force ra~tt a!'. ruxis~Glel:t 1~.3S 
r::r, 22 AW<Il.Bt 19Sl vlth tho X-lD, 4P-131'6 all•r.io<:J, •-t.lch ":1:; to he role as• d at 
a;:· roxi..Ntel)< .3~1000 feet for a hi;;h altitude and high spe•.d lnv<:~t~atl<•no .lt 
a; p-:>xinately 71000 Ceet1 the pilot er.tend the t"C'clcp!L or t~.e X•lD and :nade a ct.eclc 
"r the cockpit inetru."lltntll and r.ot.iced that the prenure anrt te"'i eratures wre n,·maJ. 
'.l!tl: tho exception or the nltro~en 1ourca pre~sure vhich h•d ra ~len l<• l:':-'(1 I••&• \. era troren pressure sho.ld be 1.1'00..5'000 p.a.i.) The drC'p ,..., abo •J1.ed ,,.,c.,,se or the 
lev nitrogen source rr<~~""• ':'l:e c~ccrt 1-Uot was Alertt-d tr.At. tl.r.. fllgl.t l.'l<! '<·c:n 
~!c<rt~d and preparations vera l.eln~ l'l&de to ,let·!s,,n u,., !1..Xo n.o !'11-.>t ,,f ti.e X•lD 
~tart.c:tl to !c:~d tl.c LCX lank to 41': p.s.l. Whll·h :s tl.t :·reC.IIN r~'lll;.r,·u r .... ~ettlson-
11\lo When the LCX lank rres:uro rearl.ed 20 p.s.l., the ;·11-·t .-! ·!,,tl t:.c ;:,lvu :~.-.d 
~•r: t·d tl1e r.a'.l::c !n e:t~e tt.c -.~,.ue wab st\ck~n~. The ;·rocGUI.., valvu \1:13 then re
~;-c~:o:d to co:nr•lctu the bnk fl"Css••r17nt icn. .lt :\l:• ·•tt tho t:lllfoe t. :,·.o "" t !;t• : 1.<! lea tor 
:lH·tlle or the LCX tank ;:&tlj;e chrted to l'lOV8 'I!WAI"d l"n'lll 2C •··=·1., tliO ~oll·t heard 
IJ:.! foU. an ex;--loult•n frrn u ... Mi<l·:s~ct:c-n nC tl.e X-lD. A rapid •·xa l~- l.ioe l•ilot 

. ~-u outdo l'r<·l'l 11 e X-11"1 Int.., ~I•• ?-S'Cl1 .-.,.d 11 tuu ~ c ·n•:c bt.rr1 "'" al•· •• l:"n X•lD "•= .!ron ed rrc.r'l tho notl.er aln-r•rt. 
!.c·:C u! hllrt•t•ep S•,mri-u t·J""f"::::,:rO !S :J.ttl•l!f&(QQ to tt .. ) r.a.t1 1 ~ ·!" :!.t: l·u.dl;,• 

~-11' rt!t;ulntt r. 
:-ttu-lnt: tl.o lll\"l•St.lt::lt.ion, It- \las r.•ur.d t!:·. I '! ., L ,.c .. ::-.rf~rtJ .. r • ;, •. 1!•.•1':1:11 rln 

•:·o·h \<,UIICC'l"Cl<:l ~· rt.-o trlt·r h• L·t·I'ICt. llitla t:.c ••·.and. -:I.e !In::.-:\:; cn.:rt:d hy. 
! Cl ] cak ~n~ewt:6ro ln :he .'!t:r!.:J_ r:r. t•J• C"c..mll r :it.Ct inn ~ -.··a• !n ~! •· ~~'·:t•• 1• :l.ClitlR 
:.:, .. , J.t. f:~..:ld l1v · ;,,. hulk•.~t,1 1 ar.ih•l o cot.·~r on ll1c fa,;ul t a·U .. •·r ~ ~ .c 11· .. : . :- r-' : {! 
.lr.t vAl,Oe lta t! .. : .... ;;~ .. 1.: :u~a, 1t.. co..tld 1 u t.l.tl lls1u ~r~~a •· .... ~ c·u:u•. !~ 'l:a .r.:ol 
~a;.i( c<>Lne ro::-:;a~. 

Al ~hr.''Jt:!l t\=' t'.,nc!~..-1 Vt. (•\'l·.:t:~:r.... :.::..:.. r ... ··~·! '\..: . . I I··' • '1 ' • I .• .••• ~,' I •J.'. t ~ ll~ ! ;'IW •. ro!cr 
-.-.:-:. !~Llon :llld r1N1 :t. ta 'Ut· h;l:.,!· W! li.u 11:-.t_: .. f ··:·Jl1tli; '•'"l:'l I ... f !1.t.ll' \.::&! .l 1· alt 
'' ':.: f .ol :J) :J1 c.•. o: Ctl!fidCI.l Q\l&ll'it;.t I.CI 3llt•W ~ r.):a1 ,;~:;lihl•• •1 \;:turc (Jf :.l~:,•:a.·l 
~ .,;. :-~ir to acc:J:t~Jlnt(; In fhu cc.:uldr ~.-t.cl1(1U W•ilC:. ~·.G 1 .. :11it, .. t!, .,-..l,.:.t-1:· 1·.: ~~n t·lcr-
~=-. C:.! Dpo"lri: fi"Vt:l t:.o rlldiO f r:UI:J:II! f ft. r, .·r 1 •~::' :' :.,• loa Hl\.l.~t&•i C:.l :. 11•:--. f'1• •:'. f l.u 
-..x~..-n~Al lk'lo;(·r tUi• l~· !·lee:. 

IIECOMMilNDATION• r .. octloato J'<nmlllianlt.l ec.-14 .. tot 

:t Is '"-':to:--.r.<•Jo·!.:tl ti:Al a :1l.aJ:• he in!tlalt:d tc •!ct•r-:1,-,e "" .ll•::<•lutu~· rl),•l! 1'\·~·r 
::, S".e:", cr fuel venting Cn thill ::orin O! ~!rcr..Ct, t.;o lriiVOilt A•'<'•l"llhll<:ll ,,f: f•ael 
n;<:·L :1:1J actual -lr&ln!l\c or !'ucl vverhonrd cnt.J u ... r.oo;eb:'"• lt l:: '"'"t':' onJ-.d 

; 
• • 
I 

C .~rt: er, t.l.:at :1 ct•;d;; t-o i•-il!.aht.! f•'r ... a::iJll! Ld!: l !,,; rucl :me! h::drJa:en t.<:rl•Xl•le tonics 
&ls~l".tel;r leu !'roc!, • .. otl: 1.-. t!.a: ~lt.•:r ,.r &l•J u~.l : .. :t.alht!·m :uad In 1i.u ,.eti.l)j 
~r ;c .• 1telln11on in tl.o a lrcrart. 

"'""••"•·•• An-.•• ·-- ·----
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ENGINEERING OFFICER'S 
or AF .Urenrt Aeddentln..,l•lnllln.&qullef, :\l•lru,..tlon, or F•llu"' ar AF lll•tftid 

u n~,.. plahfl wu u 
to •'-1 It ~·rrrd, and ,-our notOmmndatioM fnr fttft"'N.,. ..-linn to Jlft''n"n\ ft'f'llf'ft'nre. Cu\"l"'' &n)'l'ft'C"nt .-rit.e--ur-
CODft'n•ln• I hill dimnalt,. ne lllllft to ..tate what pt.rt., If aa,., malntfoh&tlftHK'nl ... unc pPf'IIOhnt'1 pla)'tld In thll oecumnre. (fln .. b 
doo<rfpt ion "" ,......, oldo.) 

'!he clrcu.,otrr.ces crtPtl~ tJ,h 11cclden~ vere !U::oc~ enUre]}' .unl novn. I. se11rch 
of t!:-e vr .. cht·c rr11rr lei\ ver.- 11 t tll!, 'l".d 1 renor~ is al::ost entlrt'lt PU'!)::>Oiitlon. 

~·.'i.e fir• t'nd e%w:Jlcr1cn 11:ere "lrob.-"~bly c~uped b;.1 ,. fn.,.l }@If'~ so .. :n-r.~r" ln t.1t!".er the 
dcrat<l f1n or the cen~er oectlon r.r .. ••• If 1~ vere tl.e dcrsnl fln nrea 1~ vn• '>rol:A-l.ly 
" llne frc .• tl.•: rer.r 01' ~t.r tent lf'bd1~~t: forv•rd, If 1t vere in thl! cen~"r lf-ctlor. 
1~ vrr .,r,..l.t•H;; ln eltt.er ~!'.e 1 . .nnlole coYer on ti.O!t fuel te.nl. or t.J,e ,r,.>rure rnd .,.,n~ 
nl'l'l'o ':':.lt l•P;. vould t•llov ~ •.. lxture dcot.ol ""d eir ~o eccu:ulH" 1n\the cl'nter 
eectlon. '.1.ir •rcu·"Ulrtlon we ''r"trtl:; irnlt•d t-y 11n flec~rlcPl t'>nrk !ro."l nn •wnovn 
•cu:rce, ~:r. l'llrnir~· cr.·•••·~ ~ le" order ~:nl'.l!lon hlovl!ll; off t!.e accets donrr. •nd 
elr ru:i!l(' t•" :·-sn ,.r,.•·· 

Sine., t!.l• r lrr~··rt v•·.c t.lthl;1 <-lt'>eri:::~r.tt·l, tletRlled An~ coco•>re:·e::rl-:•• ~recc1·.:.rer 
.,ff•et••l, :t 1B. ~•t ~rc-l•·l:P tiat U.e l<rl: oeTclo.,,_d durllli: dtl ... r t"}eoff cr 

110n£t:.1r.,.· !llrt.t. 

:~o ct'rre.:t\vr er ""~reYtnt!tlv{' l'ctlor, of n nC\"'tlYr r.,.t!ll"'f cr.n cvt>n tt: .-t.r·tedi t~ 
Ur~. :. c<>ncer~rd ~rrcrt to ~.,.,rove en ;:r~!.o~• ol' :..llh•tl'.lninr eX"ft'rlr.rnt,.l 111r

cr1'1't ti'S A!vn.v~ \;Prn 1n ert~ct rr.~ ol:ould cnnt1nf1e0 

14C .. -·· llUTiliCTID (Wk .. (.11..11,.) 

i 



At ftbJ~t the e~A t~ as the indicator needle or the Lox tank gauge 
~t:l.rted t? 10ove upW'U'd trom 20 p.s.1., I heard and telt an explo:~ion trca the 
r-.1d-~oct1on or the X-1. A r~pid exit tr<Z thll X-1 vas l'l!lde and a tev seconds 
later !!ajar :tidle7 dropred the X-1. tror1 the B-$0. 

Ac I vas r.t!l:ing rv exit rron the X-1· I noticed one or tho Tr,rdro,on' 
Fororlde '"rr.ing 11r.Ms burning. I 111!1 not pos1t1TO 'llhlch one was on but reel 
eortnin t!u> t 1t vall tho TT20:! line cold varn1ng teqlorature UAAt.. l 

- ' 
I haw no 3tat.c:-.ent to l".ake as to 'lt!At caused tho explosion cr the 

riro •)::nt rollo'W'>do Evo>r,yt!ting '11!\S noJ"l".al up to the tim 0: th~ nplos1on I 
'""'- t': t.!1o e:re.,;=tion or t'le lov sou-ee rros~. : , · : 
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SubJoctl X-lD C!WlH Il:vi:STICW'IOB .. 

}!J' dutioe in connection v1t.h the drop crev or the X-lD conlieted ora 
helpin~ tho pllot. or tho X-lD into the CGckpit, aetUna hb OlQ'l:tiD equiJCeDt. 
eoD!retrd, :!ldio, c!erophona p1u:ced in, the pilots caz»JlT 1D plAce az¥1 cealed, 
then durin~ the cllmb to drop altitude acaml.r>e the plano llD4 Tllrloua corm
Uons and tor eport to the B-50 pilot. 8%V evidence or trouble.; 

In the rive mimte period U!At prococds the drop, I had to dbcozmect 
the Im;reen top orr •qutclc dhconneet• w atov, zaaswe the R2 eouree Une,. 
atov thto line, plug and secure the aece11 door, then return to the 1'11ibt 
declc or tho ll-51J re1111:11e seannln~ durl.ne the count down and drop. K;r laet 
at&Uon Vfts to b" b7 the emercenaT drop halxlle to use onJT 1n caae or el-. 
tricel tftilUJ'f' or tho bomb ahlclc1eo 

Durin-: the climb to 10,000 teet I had Ju.t. helped the pilot. into tho 
coclmi t or the X-lD. On the pr1:1a%7 aheelc or hie tllght. 1Mtrul::lents Col. 
E'ferest. noticed that. his N2 eouree preesuro had tallen to 1500 p.a.1. tl'olll 
/,85(1 Thloio end \:o at.ert«<d a oheelc to tind the cauee or tho lov eouree preesureo 
!lot havim touncl t.hn leak and in t.ho -nt.llle the tlleht hav1m been oborted 
ve lm-olod ott at. 10,000 tt. I returned to the tllght. deelc ot the B-50 
\lhl.lto Mr. Moore nnd C<L Evereet. continued t.o 'r7 and l"cate the preesurc lo111o 
Arter Mr. Moore hlld roturned, to the ll-50 tllcht. deelc he and Col. !:}wore st. con-
tinuf"'' to chock tho X-lD ae to th" .,peraUon or the JetUeon_valnlo __ ·_. __ _ 

- - . Tho fir~~ -l~cat1on- orf~ublJ tha~ I noticed vao a ~&tinct ~~pluttor-
1nr. I'OUtld. I don't. lcrov 1r thil no1'ee ccme trom an electrical lhort. or one 
or the rolletlvslvu: wrki~fatia h1l:h eyclic rate to reline ovor-preel!llrl.za
tlon or one or t.hc throe tanke.! In 1oolc1~ baclc into the bomb ~ and at 
the X-lD I noticed a Lluo haae and name at the rorvard bomb lhackle. ~ At 
thh iraetant (about ,_5 cccondll tram t.he first indication or trouble) I 
heard the round nnd felt the' concuulon or a llh4rp axploaioo, the tlallla Ulen 
t11n1t'd tron blur to rr-llov anc! tho haae or I!DIOico turned darlc ~o.ith U.e 1nd1o
llt1on or a torrhl nr: etreet. arourd t.he rorvard bomb ahlekle. \lhi.le TOlllnc 
to!' Col. t:Verert to cet out or the coclcp1t. or t..'le X-lD I backed troll the 
hullcheorl d"or nr t.hr ll-5'1 and h" popped out. or thl'l X-lD and thro~ the bulk
head .:oor andl1n ont.o the tlir.ht deck or the D-50. 

I~Jor J. L. i:tdlc)' t:Ot to t.hf' drop handlo and dropped the X-lD clear ot 
the 11-5'1. I dropped onto rq hands and Jcneee and wt.ched t.he X-lD .tall' a~. 
It rto11 •hvn ano! J.c.clr r"'m th., JJ-~.') t.hr.n heeled ovl'r on tho lett vinz and \lhile 
rallh•-: t.o th• lrrt. 1t.ft couroo belraP. 9fP orr the couree or the n-50. I Val 
able to l!e" tho ::.1!. 11ldo or t..'te X-lD. Both batt.c:r-.1 eoL~cnt doore had 

bb~o.n ott nnl I could aca names in the ro:"VVd section or the blltterT 
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eomp!\%'t.l"('nt IUld th8 art. lo~ t.anlc wll 'or the X-lD. I eoc.t.lnuod to wat~ ~c ;" ~~l;i 
!el'l un~ll !he I-lD hit ~o ca.-t.h.1n a lo~ swep to tho rlght. a.rd explode ·.~ 
into !1 yclbv n~~~:~o a.M bl!'IClc .cooke. I . f f: 
f ~; 
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Statmttnt or lYt!ftq fs Obpenatlgp; Prn~r-::Un• tJJo Cplb ~ -') . .. ~ f r:-.~; 

. . t·t 
'1'11<:' dutl"a or thn undersiCI'rd \le1'0 to a.ct aa clvlllan obeerrer ard 'aadet · :.-.·~· 
in techrdcal )'rcblcma irrvolvinr, the X.lD rceket poverplant, • veU as IWl · 1 J 
the lox top-ott contrcb lllld ald in installation o.t tho X.lD CIIDIPTo -• 

I : J . -~ 

Obserratior.ll ot ~ho 1ne1dent. vore &II .tollovsl t . i n 
I !. h 

Arter the X-lD prc-rllcht eemcl~~~: operzLtlon vas eot:~pletod the D-SO ~1 
talto-o!'r V~ll nceo~:~;~UIIhed in a mmaliii&JI•!8ro Betveen s,ooo•am 7 ,!)00' : '! 
the pilot, Col. l:lvl!rest, got into the cockpit or the X-lD and va11 aaailltecl !-. :~ 
in c!onnillt! hiD re.ce mallie: b7 Hro lilts of' 1ero Medical· I&bo lmediatel)- -·• i 

i.!::r:!'!:: 1 ~t ~~l~~c:i~!'t!:c~:t~ ~ ~:t=o~ ~h;11~that l :j 
tho DOurce pl't'B!IIU'e eau.:o indicated &ptll'Oximatel)- 1500-1600 polloio Wlch I : t 
J!"!"!IOMlly o'>ncrvodo .l.t. Ul111 Ulae the orif!lnal rllcht plAna \le1'0 .br::ediatol)- :. -! 
cancelled 11r.<l it ws decided to l:nl orr at 1o,ooo• ard t:y the lox top-orr : :s 
procedure. '!'he opontlon V!lll concluded IIUCcesatull7'1n epprcximatel)- tven~ ~- .i 
lllinut~n vith a rhl\118 plane reporting obserrationa or:Uqu14 olQ'gen ccnd.ng ·· 1 
lrcll tho ncv]Jr inetllllod all!dU111'7 lox vent valTt'o .l.t. thill time the lox top- ~ ~ 
orr hooo V'\B diueoM~te1 lrolll the X-lD and stoved ill the B-50 bomb bqo ; 1 
'nil' ncY.t plM v~c to preasurize the t'Uel tanlc to 26 p.s.l. and lox tank to · >.•; 
35 !'olloio V><l Jettl!IOn, C<'ttilll: a jettleon time reading troll the chua plane. • ' 

- Col. l':vcrest prorcedl!<l to !Jt'I!IISurhe the lox tar.lc ullin..~ the dol:le loader 
~dle valv" uHh th~t llvltchos in the prcper pollitlon. 'n!e preleuro gauge 
nrf'<llo ro::<:' to l'U~ht]Jr cr:cr 20 polloio and stopped ill a Mrmal.IIIIIUIIIel'o . At 
this tine c.,l Evr.ren~ wa otar.Urc on tho X-lD llt'at Vi tb hill head turned to 
tho rir.ht, llaJ. !Udley ws etoopfld at rq ll'tt and I vaa 11too~ at. the r!cht 
har.d !tlde or tho il-50 bcntb bay door tact~ art. .1. bricht 0~ name rimed • 
vith \lhite vapor, ::hot out or t.lte dorae.l rtn iiiiMdiatel)- torvarcl or the trent 
!III!';'C)rt hO'lk around thl! external povt'r plUJ! iJ:Dedia~ rolloved b7 &II explollive 
r~•n·t eW l nr t.o lht' cr~mpUre or eheet l!llltalo The name grev to apprcld.mllte
]Jr r!r.ht~>en inehf"a vidto. I imedllltel)- cleared the bol:lb bq door an1 turned 
to follov •:a.J. !tidley ro!'VIU'd,atol'Plng 11pprc:dmatel)- at the an edgo or tho 
11-5n MS" \.-lleel hatt'ho Haj. R1dle7, apparl!nt~ -1~ Col. Everest clear 
or the X-lD ant lr.:ldo, irl!ll'd1ato'l.7 rolr11aocl the X-lD. .l ~~pUt eeeolld botot-e 
t.-...l' rdr11.11o I turned t.o v ste'• the ttre area and Ball 1t drop &VI\Y vi th the 
nl!l:le still comln-:. lrol'! thn dornal ttn am i=edinte~ vent to the bol'lb bq 
door be:dde l'.r. filn·~le and watched it t'all until 1t hit the groun:l and ex.
r>lodcd vi th a ~ark oral'll:e niii'IO ril:ned vi th hlllck !I!!IOkeo · S!lortJ¥ therealtl!l' 
1 t vnc hidden 1'roro v lev due t.o tho D-50 turrd.ne. 
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Cto..~tl!G STATE!.Eil'f 

I-51-45 • Accident lloo 51-8·22-~ ~ . 

~10, Se.rlal lroo 48·13B8, E:dward1 ~AFS, C&lU', 2 fA~ Ill . _ 

THE ACCI!>M ! 
1. 0a 22 Aucust 1951, a B-50 &lror&tt wl th an X-10 rocket air• 

craft secured ln 1 til b01:1'b-bay was tlylu; onr Ectnrdl Alr Foroo Ilaae, 
CdU'omlft, llt an a1 tt tu:!e or approrl=ate1:r 10,000 teet. At 115:50 PS'f 

1 
I 
I 

! • • I 
i· 

a tluh fh'llll wu obsernd ln thl· Bol:lb-bay or tlie B-50 dlreot17 &boft , 
the X-10. Icmedl&tel:r there&tter tho Project Otnoer ln the B-50 re- i 
leuod the parulte drcratt. 'the ~lD then glldod dcmrnrd and ora1hed' 
three mllea south or Ectnrds Alr Foroo Ilaae and wu 00111Pletel7 4utzo:re4·; 
by tmpact and nre. • . · · ! 

l . . 

\ 
l 

2. It wu concluded th&tl l 
•• All the X•l::l t'llel b hl;;hl:r TOlatUe, npon ucaptnc troll i 

acurcc preuure llnea could haft bean or auttlolent dend ty to ore&te ! 
and exploalTe mixture. I J 1 

- -~ -·- - · b.- Eleotrlo plue;, tumhhing atand·b.) power to the T.-10, ---
could have pni'O'lded •ut'tlclent sparlc to l~;~~lto thl r;ueoua T&pora! 

t I 
Co Eleotrlcal IUid Co:l!l!!\lnlolltlon clroul ts w1 thin the X•lO, 

lncluiln~ tho radlo tranam1tter, are a pctentl&li•ouroe to lenlte 
ucapln;: =pors trom the X-1::1 tlul 'llhan nupportec! ln t.'te B-50. 

R!:CO~l:!r:IJATim:S ACTtar TAn:lf 

3. 'lone. 40 tlone. 

ST.\T~!T -- ' 
Thla oompl,tea aotlon on 1ubject lnT8atlcatlon.: 
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!lo Bir. !!e eouldn•t. aee 1t !Nil the top.: 

\las the aux1li&J7 nnt t.l)at vu just 1nstal.led, U:. 2~ 1neb 1~1 llidvq on the 
·.tlO'tU:~E~, forward o! the LCI aeeUon? . 

I Rir,ht 'Jnderne ath the LCX s~et1on, forward of the wing. 
; 
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t•• 11r. 

Could :rou !Hl 1t? 
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. 
Yea s1r. i 

I 

f 
i . ' . 

. ··Q. EYm with the tuel atreain& back alongdde the ·tuaelage fro• the ftlllt, 1a there 
· a poae1b1Uq ot a leak elaevllere 1D that 'nllt Una from ita podt1on tra~ the !uel 

. I tank to the onrboard podt10A? · 1 . 1 • t j i 

A. Yes, there iao Tbe vq the wreckage landed, there~ 11~ ot a hy tue~ tm 
·.111 t.he taU end or the a1rplce. ThnetOTe, there 1a nidence'ot tuel bari1n& pr10T 
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Ridlert 

Radart 

!nreatt 

S.Ueret 

Yeah, V. can top it orr now. 
I 

See how IIIUch better he can talk! 

., Must. be 1n that uek. ' . .. . :.1 
Pete, ve Jre readinc 7011 IIIUCb better than llhen 7011 had that Duck l!o&era ODe' 

• . • .• '·~ . •;-t ; . : a !lone of these radios are !oolproor. 

~~at's that Pete! 

Hone or these radios are foolproof. 

w. can•t read ;rou Pete. 'What's that Petet 

Can 7ou raad M riow! 

I .l little wrse. 

Do you read 1'18! Can 70U read 11111! 

we ean read 7ou rros down hire, Pete, th11l 11 .Iladal'. 

Do you read • Seller&! j 
- - - -- : --

Roger, I can read 7ou. It•e IIIUCb better without the muk. .. 
I can read 7ou better. 

Olt, tum the radar beacon orr. 

Roger. 

6oo6 - oo6, this 11 91L. 

914, this is 006. I am right at 71o1eloek to 70U Gut, 101000 teet. 
I vUl continue to tum to thl lett. 

OK, I got rou spotted. I'll loopln&o -~ c'•• 
Pete, are 70U still on radio! 

Right, or. 
Are 70u up here vhere :JOU ean a11~ 7et 1 IIU..? , 

; . ·~ 
I . ':-j 

. } ~ .. 

. :.·j 

. I 

;I 
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·f 
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·r 
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J . .. .. 
·( 

.. 

I . 
l 
I 

I am aboout --- :J&rda avq, just a aecondi I v1l1 be ion rour taU 1n 
a rllnate. I . · 
'When 7ou eat up here, check and ••• U 7011 can eee ~ cOlllinc out 
on the nnt on the Ulldern~atb art end otlthe ·.a1rplm~. i 

Bo~:er . · : l J 



, ). ,, ... ,., 
. •· l 
L 
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· Froll th8 laz 71111 ·~ · . 

I 

R,iiYllft:lh l or, 1t. v1ll .be a little lihUe 7et.. 

Clt on the r1cht 81de. 

Do 7011 ••• 1t.7 

Do 7011 see it. collinc 1111t ot the bott.otl nnU 

Tee, it. 11. 

I~ 1t. liquid ol' ras, Clll 71111 tell! 

Hu 1 t ltopJ*S 7et? 

~~~··· that. Oul? I 
I 
i 

. 
I 

J 

.· 
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'·-···r r· . ~ f. 
1 ~ 

J 

Oo ahead, OIC. 

Edvarda Tonr !rca 006, onr. I 
I 

Etlvard.s rover t.o oo6, £0 ahead,·~. ' 
' . ' 

Is that tin equi~nt. I IH ·co1nc out CD tbl lake? 11: that tor the 
X·lDr Thl drop hu been aborted. We w1l1 land with thl X•lD oo ·the 
IIOtbar llhipo I 

Roger, oo6. 

~;'l:.;:=:,IU HarlJI& quite a bit ot t'IU'bulenee around the elnator. i 
, • I 

Pete, co &bead and clo•• 701U' Yentl and pn11~11 • veJwUl. CO ahead 
&lid ~att11oa. l ; 
oo6, :are lmd!.ng OD the l W1~..,1 . { l l; • 

RocerJ • ! · ~ 
' • • 1 • • 
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Ukou."lin 

CleDenla 

~· 
Omeralr 

'rnlrl 

Sellenr 

a.oerala 

· .lakoW.r 

. Oeaeralr 

: 

!Dpr, Uumn 0 

Roger, v1ll do. 
-. 

Pete, are 7011 all richt! 

II Fete 1n the B-291 

Pete, 70'11 alri&bt! 

r• Pet• m thl s..m 

J 

I --~ 
~ ...; 
J~, 

•·! 
~ u ldvai'C!.I Tonr, u Pete 1D the :, 

y,., Pete u 1D .the a.so, o.neral.f y 
or, cood, cood, wonderN, don•t .Care • that acdD. .,, 

f I ,,..-I didD1t see hill 1.D the airplaDI. !I n~m•10 sure be ~ oat. ? 
I didDtt - bille I d.idA't 1a1o1r wllat to ~ !be airpliM u· :) 
1.D the ct.ar. U mQ- c-• to wetch·oat tor ••' 1111'11 ;!, 
be c1.rcl1Ac 1.Dto .. ell .other. ; ~~ 

'I 
J!o~t~r, General, I • c~ to tt:. 

That•• tiJII. ! 
I 

I wClal.d like 

j 

tor the -nt. 
I 

. j 
to check, tht• JJ. 

' ' r 



It•• coing down. 



Ye:s. 

oo6 to Mvarda Tover, over. 

You be on B tor !Iaker, Ou:s. 

OI, ttlnk ;rouo . 

t 914 1'roa Edvard1 Tower, OYer. 

914 to\!dv.rd:s Tover, go ahead. 

;:

3

:et .: :. B-$01

1 
· 

Roger, thank ;rou. 
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T•l1 in 11arratlft fnnn. in •• '"'"'" df't•ll •• .. ,...,.,,.,.,.. •nr~ttul'l th•t 11 •na•n abaut the ~atridf'nt.. M'•~• rntai• tlaat lt• .. 
ct..ril .. t ron rnf't'• ,.dl' are ju1flfM'CI bJ 1tu1 n•n•t•n.· If fire ••• laYolvN in M'ridmt. e•lol•irt I• drt .. l 1!1 on&•" •fkl propne all4 
.. ,.,.., • ..,.,. ta ntU.uUh il. 

Fir. anJ. a -~e-riea o~ uploaioflll resulted in the c~~truct.i.,: o;·~l IJJ airplane 
and a .pec1.ally .WitJ.ed Tt-50 u.otr:er aircraft. Tne 1•1 was allllpended fro" the B-SO 
at the ttne~f the ac~ident, which occurred ~urine the preparation for jettiaonlnc 
liquid o:z;ygen on the ground. 

Im-ing the aorninc p'l'llcedinc the exploalon, the X-l and the n:..so had per!onlle4 a 
capt.in Oicht. of appJ'OJd.mate~ one hour. The !light was to serve as a reheareal tor 
an actual power drop as well as to teat the jett1eon1ng of rocket pro~ellants and 117-
drogen peroxide, (the latter was aimulated With dJ.stilled water). Jettieon:Dg of 
fuel and llquid OJ;re;en had to be aborted due to loss. of nitrogen source pressure on 
the I•l. at lli,OOO teet, the pilot of the I•l had inlldTertently tripl'ed the hydrogen 
peroxide and fuel jettieon ewitches whlle etrugglt.ng to ta:.ten the door or the I•lo 
Since at that tilne the peroxide tank was pres• ur1zed and contained only nitl'Ogen, th1JI 
could han been the cauae of the loss or source pr111sure. A decibion was ~:~ade to ac
co~~plish a landing in the B·SO With the I•l aboard lll!d etill containing liq\lid o:z;ygen 
and fuel. The eydrogen 1•erold.de eyateDl contained distilled water !or th11 missica, 
and thia had been jettiaoned earl7 in the !llcht. 

Arter laliding, the aircraft vaa taxied to the propellant loadJ.ng area to obtain 
l'Ogen aource pressure tor the purpose of on-the-~;round jettisoning of the Uquid 

o:r;rgen and to att.npt to locate &n7 posaible leaks in the nitrogen pressUle eyst~r.~. 
Source pressure wu obtained witb no dJ.!Cicult7 and the aircratt was toved to tbe 
East end of tbe ra:1p and swung around so that it faced into the wind. A standard 
procedure !or jettieoning VIII then begunJ i.e., the area to the rear or airc1·aft vaa 
cleared, tire truck and tire~:~en wen. 1n position and an operator was in the cockpit 
of the I-1. Tbe •all-clear• signal was ginn the operator and he began the nonnal 
liquid o:z;ygen jettisoning procrdure. He pre111urized the liquid o:ryr.en tank preszrure 
regulator d011111. WltU the indicator reached the red line at 52 psi, and turned his at
tention to the liquid Olli)'gen tank pressure ~~·· This presrure waa rillinl: lllow~, 
(nonr.al lac of thia indicator ill 10 to lS psi behind the liquid Olli)'gen dome indJ.cat.or) 
and when th1JI pressure had reached approximate~ 112 psi,_ the initial explosion occ:urre~l~ 
All Witneeres qreo that the first uplodon was a dull thud or contained ., .. iP ... ''o•·""•' 
Quic~ followed b7 a •biaa• and a lllllall. cloud or white vapor ridng !rora the center 
section of the I-1. Some vi tnesaea reported lllllall. tlar.ee following this exJ>losion 

the majority reme~:~bered none. Within one to five seconds, a sharp Yiolent uplo
occurred, CCiltaininc :yellow !lame and black smoke. This was closely followed 'b7 

n•u:1eroue other explosions, Yar,in& in intensit7 tron minor onu to n:ey violent on••• 

UCOUUENDATIONS for act1oa to prennt limilor ottid<~~U: It is reco::-~er.dcd that a (1) 
C011'o conduct a co~~plete innstigation on the fuel and pressure system used in the air
craft. This investigation should be a continuation or that bein~ conducted on tne I•lD 
aircraft haYing the e:me system and should be cuaq>leted before tests are initiated on 
the I•U and I-lB. (2) Wherever pos!ible, ground operation of all aJ.rcratt. will be 
conducted with the aircraft detached r~ the mother ship. ()) The naterials used in 
the nitrogen pressure eyetem be r.etallurgic~ investigatea b.1 Bell Aircraft Corp. 

\ 

--



In •• muth drt•i1 •• nf'C'Hiary, enf7thlnath•t l• bowl\ allout tile ~fftt. ).fak• nrt.i• that ltf11"11 
Ju•till!N! br thil narntin. lf fire wa1 iDYolnd Ia acdcSmt. «1plala la drtall Itt Of'lcia and J:lr'OCfftl 1M 

Fin and a series o! exploaiollll reeulted in the destruction or an I•1 13 airplane 
and a speci~ l!lodiried a-SO mother aircraft. The I-1 vu su~~pended !J'OI'I the B-SO 
at the t~ or the accident, which occurred during the preparation tor jettiaon!nr 
liquid ~r;en on the ·grt>Ulld. 

Durille thfl morning preceding the explosion, the 1•1 and the B-50 had pertonned a 
captin !llght o! approld!natelJ' one hour. T!UI tllgllt \o"U to ::erve e a rehearsal !or 
an actual powr drop as well as to teet the jettisoning or rocket propellants and ity· 
dro1en peroxide, (the latter was simulated vith distilled vater). Jettisoninr or 
!uel and liquid cnygen had to be aborted due to loss ot nitrogen source pressure on 
the I-1. lt U,OOO feet, the pilot or the X-1 had inadvertentq tripped the llfdrogen 
peroxide and tuel jettison switches vhile struggling to fasten the door ot the X-1. 
Since at that tillle the peroxide tank vas presrurized and contained onq nitrogen, this 
could have been the cause or the loss ot source pressure. A decision was made to ac
complish a landing in the B-So vith the 1-1 aboard and stlll containing liquid OJ:R&n 
and tuel. The eydrogen peroXide eystem contained distilled water tor thU JDissim, 
and this had been jettisoned earlJ' in the fiicht• 

Arter lauding, the aircraft was taxied to the propellant loading area to obtain 
.t.l'>JLen source prea~ure ror the purpose co! on-the-ground jettisoning or the liquid 

o:qgen and to attempt to locate IZii1' pouible leake 1n the nitrogen pressure qsttm. 
Source pressure vas obtained vith no d1rticult7 and the aircraft vas 1.o*d te the 
East end cot the ral'lp and swung around 110 that it !aced into the vtnd. A sta.n4ard 
procedure for jettisconlng vu then begun; i • .,., the area to the rear or aircraft vaa 
cleared, tire truck and firemen wrt: 1n position and an operator vae 1n the cockpit 
ot the 1-1. The "all-clear• signal was given the operator and he began the no:nnal 
l1(\1lid m;yeen jettisoning procedure. He pressurized the liquid ox;ygen tank pressure 

- regulator dMe until the indicator reached t.he red line at 52 psi, and turned his at
tention to the liquid ox;ygen -tank preasure g~. --This presmre_Jiall r1Binc alovq1 
(nonr.al lag or this indicator 111 10 to lS psi behind the li(\u1d ~gen dome 1nd1cator) 
and when thlll pressure had reached ap.,roxaateq 42 pli, the initial exploiliOD occ:urrecl' 
All vitnes~es agree· that the first. explosion vas a dull thud or cont.a1ned explosion, 
culc~ followed by a •hiss• and a small clo1ld or white npor riling !ro111 the center 
section ot the X-1. tiome Witnesses rt~rted emall !lanes folloWing th11 explosion 

the aajorit7 re~~bered none. Within one to tive seconds, a sharp violent explo
occurrrd, cout.aininr. yellow nu. and black emoke. This waa cloaeq toUowd b7 

o•~itlr<>us other explosions, varyin& in intensity tror.t minor onps to very ones. 

RECOMMENDATIONS lot action to J'ftnnt elm11•r ac-cidmt•: I 
Corp. conduct a co!llplete investir,ati"n on the fuel and pressure system used 
cratt. Th1a in~sti,atiQn should be a continuation or that being conducted 
aircraft having the same ayatem and should be completed before tests are =:•t.l~...,.,., 
the I-ll and X•lB. (2) Wherever posdble, gro1lnd operation or all. u:n:Jraz"lO 
conducted v1th the aircraft detached rror.. the 111other ship. (3) The m~:Lelr~a.Lll 
the nitro~en pres~~ syatem be netallurgicallJ' investigated by Bell Aircraft 

• (!1) Pr'>\''.~ioons 
ri er a !.rr.l:i.e. 
!>"lr:b~;t. 



~;:;~~:;~ tire truckll arrl.Ted at the scene and the tire wu e:rt.inguiabed 1D appzusi- - 1 
~~ eiF:ht Jldnutes. The X·l vas tot~ demolished and the B-SO center eect10D1 ex-

the v1ng, vas burned avq. WhUe the vi.ng center aect1on vas b~ bun~ed, 1t 
. re-ained :tr.!et11r~ intact and the fUel cells did ne-t z,:pture. 

Subseq,;ent innstigat1on or the wnckage reTealed the following outstanding tactsr 
1. The llqu1d ox;ycen tank bad tailed at the rear bulkhead accen plate and 

the access plate in the bulk!:ead aeparat1!lg the tvo tank cells. l'vo liquid CD7gen 
, outlet lines had separat~d !rom the tarJc at the attaching flanges. 

2. The liquid ox;ygen tank had rece11'£'d a seTere blov on the to~ end. 
3. The 11GU1d ox;ygen tank had moved in a forward direction approx11llate~ 

• tvo inches. 
"· One part or a coil in the forward nit.rogl'n tube bundle !lad rau .. d. 
S. cne coil of the rear nitrogen tube bundle had biled. 

1 
6. nte forward end or the h7droP'en peroxide tank bad reccbcd a ver-.1 strong 

blow. 
7. The rorv:o.rd end or the Cuel tank had ruptured. 

• e • H~st inler.~e fire was in the -:enter section or the I-1. 
. • The~e, and nllr(1 othl'r !acts were exalllined by a panel consisting or both Air Force 
t ~ Bell Aircraft enr,ineers and inveat1J:.ators as well as t:y the tull Im-est1~ating Doard, 

·:but no definite conelus1~ns c~uld be reached c~ncerni~ the caase or the accident • .. 

• 

~Ased on the evidence available, one of the.toll~ng events could have constituted 
in~tial fail•l!"e, "With other obserTed conditit'ns re:r.!lt.i'l!: therefrccz 

1. :"allure or the liquid ox;y;:cn tar.k nt the rear bullct.~ed access doo:- re-
cul tinr: frcn a.'\ abn:~mal int~:rral pressure built u;::> by a che::1cal re11ct1on, explo-_ 
sive in nature. Such Pn exrlos1cn r.dr,ht haTe resulted fro~ the introducti~n or a 
sel!-i~itinc conta~n~tor into tho liq~d ox;~en tank. !he resultL'lt lliOVe~nt 
':If the li~:lld o:~;;;:cn !.a~ access l!o"r in tl>e rear&wa.rd dircction could t:ave ir.;l.,srd 
a<!'iit1~n:tl forc'!S ~n al1"'!3ctl !'11ghly stres::Jt'd nitro~en press·Jrc coils, causing then 
to brc~k and !"f':!.oeaso the nitro~en pres~.:r::. Tube rra~nts then r.I8IT have punctured 
the w:o.t,.r-'llcohol lMk, thus s:tpplyin,:: !'uel to sur> ort the ensuing fire. 

2. !he hi~!'l pressure nitr?~n ~oil ~ht have !ail~d !rom 3bno~l stresses 
resultinr, rrm a reduction in preis::ure with consequent nexing or the coils and 
tror1 a brittleness of the :-::tterii!L renalting frnm lov tl'nperatures. '!'he fracr.entc 
rf'sullin~ fl'~!ll thls pre::s•tre cxpl,k.::rion na:r have severed liquid OJ7J:e:l line:: md 
pu."!ct.Jrt'd the fuel ta.'!!:, t!,t:s : 1"0\-idin~ f'lel and or.r:rcm to !:Upport the !i::oe. The 
st .. el l'rngr..,'ll:: flyinr; :!ho:o•tt thelonplll't.l"ent cruld h3Ve ;>nc!•teed sparks to stm 
thio !111:o · 

J, Alc~~~l or ot~er fuel t e::r ~ G3VC coll~cted in the center sec:ion of 
th .. X-1, whlrh co.-.!:!nf'<l with the kn~ prc~ence or m C~xyr,en 3tnos~here 1.'\ this 
rer,i<·n, na;:,- h:lve ca~!:o!d lh!> 1n1t1.\al t-T.t>lo::r!on, r-..tpt'lring fuel a.'lO/or ~·,.en llr.e:l 
Cll" tank:J to :l\lf'!-Ort tl.e re::::ltin81 !1:-e. 

4. F•t~l ~..-:: ~V l::we ~~thered in the !J-50 bo,-,bey, for::~-; an explosive 
MixtUre With tIe ;·~=··.,•;:; O";.~cr, ki\tl".l:l to \.e rr;::O•mt 1.'\ thiS :u"Ca, and :!UIY lo:lY~ 
b<":n ir,ntttc! l·;· !!I at;,. ehe rlcit~ :::;:u-::~ tor :;o:'lt! o:>ther .~.,:1115 or. ignition to rlm
t'r:Jte a"l initir.l. t-lMl~::i<'n ~:ilh th& ~::."le re:a:lt:J notec! "~eve. 

A:-ry ~!' the r.irc L~::tcc:~s 1.' :;t.ed love a~ po~::;ible cau:.,s or toe initial. ex;:lo: t.,n 
fir-e c "tld ;;,.·:.., ! roc!uc~d 1 h-. s:~::>secpent ex;.l~!Sit~n:J anc! l::r;;e fire which d~=tro:;"d 

• l 
' 
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'" •• nouctt cJr•••l "'' ""r•••n·. rvcr;lhin&lhat I• kn,•n abcout tM ~citlmt. Mak• r.ruin that ihriU 
j~thr•fll ht th11 narrativf'. If fue wat involvrci in acridmt. «a plain in drtaU itt oriain an4 procroet~t and 

T"ni11 atrcrart. vu ruother ship for X-l /JJ, Serial )lo. 46-()(.4. While ground 

crev vu preparing to jettison liquid oqgen ft'OIII the X-l, it. exploded and burned, 

re•ulting in destruction or the B-SO. 

RECOMMENDATIONS Ia< actloa to ptncnt olmilat 0«\d<nlll 

See rec~~ndat1ons attached to Form l4 concerning I-l 131 46-064. 



Directcr, Fllrht S&!ety 
:.·-~ ... ---~ .. ____ .,.., Chiet, Investigation and 

. S&!ety Entineeriro~; 
Divis1cn 

ll Dee ~l ~·-1 
:.taj fi"itchard/ea/2221 

y 

1. rn 9 ::an::bcr 1951, a D-~0 a1rcra!t with an n-) rocket aircra!t securod in 
ta mod1!111<l bocb-bay, was parlcecl an the aa~~t end or U.. r'l!!~ a~ !e::r.1a llr i'CJr"Ce we, 

c'-'·!"'~J.J~ .!~ l!.~ :::;: a ntinor e"l'lM1an r.&a heard 1n the n-) b; thO pilot, llbo WU in 
Ot'C~tl. :Lon a~a.nd'b)' I-·oi'!ICilll81, The pilot or the n-) WU in the proc01a of ra-

:fl!DCT1nl; llquld omen tree tho \ank b:r purl;inc 1t with nitl'0£«1 cu. Illllledia~ tho 
JroAda M exit !r0111 the aircral'\ u 1natantane01111 l1aah tl.amea engall'ed both 
Scvon .J.1s~1nc~ upl011lcna .,...ro bflard subsequent to the 1n1\1.&l explcllicn. 

o :a•- •"!~"'';;,."'"' and fire 0113~ Ca:!J'letoly d811~royed the Xl.o) and llid-Gect.ian or \he 

2. I\ w:lll c onol\X!od t.ha h • 
a. As ~o n-:t fuel 1a hil:hl,y Yolatile, yapen aacartn& tree source pre•Rro 

_ _...,.,. could haw been or mllt1chnt. den~it;r to create an ~011n :1xt.ure. 

-b, l!:leat.rtcal And Ca:r.unie&ticn·c1rc1lih within the n-)1 1nclr~1in;; ~he 
J.l)jl101-Y And radlo tr:wrclttar, are a ~ct•n~1al source to 1cn1ta a:cari.ne varors trca

l-111he n-). 

c. ~'ro:~ 1..'1 un!:nC111!1 sc.w·co the inO.ambll mixture ot liquid oxygen and ale chol 
icniho.\ to creAte an e~l011ien 1n the n-:l &ire~!t. Sub1oquent. axplos!ona and fire 

;U~:SU'D)tld bdh aircr:U't. 

T3ken 

::one 

Cn 9 l:cvor.t.er 1951 ~he n-), Serial No. 4-6064, wu secured 1n the B-50 air
er1l1't No. 47-o':NB, fully loadod wit-h liquid oxygen and alcohol. llo eydrccen peroxide 

ad ·~ the ..Uc1on wall echedul.ed aa ·ae• uve• .tli~;ht. ~ n-3 ftll to %'llt&1n 
~t1~!ted to tl1o I>-SO 1n fll&ht wl'.ile i'uel ers cheeks were beln& cmducto..t. Tho take-

at lOSlr.:': :!.lld cUrl> or the ll-SO was n , with radio ccntact being maL'ltained 
the taror, 'llhen the ll-SO rc:.cbod ll31000 !oct altitude, the n-3 pilot t>ecan the 

~:~~.nirl•t rehcar::~l <:!1' !l!tht. rro-:e-lun::. J.:J thla ,.~ a ·ca;>t1ve 1'lltht, cheek cr 
il ::-.urea ;re~:•ll'c ::yst~o, c)')"cen jett1acn cyaten teat an4 JS'ellaurizat1ca u tczo 

. --
I\ L 



. 10 Diree~or, Fll;;h~ ~ret:; 11011 Chie!', InTe:Jti_on.~icn nnd 
Ro:;earc.'t ~ro~7 EngineerJ.nc 

Di.Tis!.m 

u Doc 51 .-""·1 
~'aJ M ~chard/ea./2221 

the do~cnaU..ns n.:"ld !ire 'll!l!.ch ent;u!!o.l both aircrdt, nt~ pilot or tho ~3 &tt!!r.!pt.od 
to escaro fro.:~ the D.-3 llft.ar the Wt.iSl expl03ion but Willi UTOro~ burned to,. th~ 

, au:caodinc e:tplceion5 llJid !ire. 'n1o lllert.noes c! the ota."'ldcy !ire c:-ew par!!on:18l 
prO'\"lld c! i.'l~~L-.'lble value in sup)lna:sil"ll: the ~:~~¢tude c! t.'lo lira. . . 

U, t"ron ex:Lnd.rlaUon c! the 'l:reckap, U us .found t.hn.t the entire sur1'ace3 c! 
the n-3, With t..'lo tx::epUcn c! tho nOO't etoUm, hftd boon .t'crcttul]3 dlsintecr&ted u 
a result. c! t.'le e:cploeiaw, ':he bullchoad llllpport.in;: t.ht llqu1d m;ypn t.:lnk ollll:I1St1ng 
of t.'llrt:·-e'JVe:t (J7) stand.'U'd st.tel bolts '11&4 oa:plet~ ehtarod !roa 1 ts housinco 'lho 
alacnol Unlc 'IIU completel;r dtr.!ollnheJ, ':he 8XJ>losicn1 in tur:11 hAd ri;pod aU fuel 
llnes, reiUl-~tcrs, and.inet.ru.lllont ptq;ea !roll t.h<lir n~l !'oe1t.1Ciltlo 'lht .frtnd.ble 

.. 41ak ill the ll<tuid mc;r~o-en t.a:\1:: had beon bloom !r011 Us nor=l. l'03Uion. 'lho llquid 
m:lr&en t.:lnJc re.:tl.Atar 1\14 lllclllliae boon riJlrod !rCI:I 1ts mount.in&o 'lho enUre electr1csl 

clllr.IUZ1!.::4t1on c1rcu1t. w1 thin the n-J >ms ei thor tam .t'r0111 the aircraft ar 111111tod 
t.he otll"r r.:ot:\11 ill the oa:r.~on pool c! moulded roaldue, Vpon dla-.n\llnc the 

fa;I"''1U'd portion c! the ~J, the nitrogen ~;as tube bun.lln ~ealed nii:IDrOWI ruptures, 
1'hoDCI ru;:tur":s inclieated torr1flc farce c! impa.:t. !rlltl tho adjacent. llqtdd ~~n tank, 
%he nitr<:>C""'l c:to re~o-ula\ar nln and :;-renure incli~:stor WilD :s~uolc :at. 41 peri. Air the 
tank nnd. fuul ::rys~..r.~~ dlaint.e~o-ntoJ in t.'l~ oxplce!o:n, no lena~~":~ ~OU!"CO c! icn!.Ung could 
be doter:'linn;J, Thora 11 a strong probab1 U t,- th:lt eu!C1ci11nt. quantit:r or fuel lllkod 
&llowil"ll: a ccd>us~lbl11 llli.xt.nre of l\lccnol to IICCilt"'.Jht.o in the ca."'ltor socUon or tlie- -
~). 'I!tia in t·Jm could Oll:li]J' bo icnlted b7 :1."1 11bctrtcal s;>IU"'< or' !nation, :lo , 
person.'10l 'lfl!re in ~~~~~ n-so a.1rcrsrt. dur'-"'C propce'.!d romaot:\l c! ll1uid c:.vi!ln .rrca the n-,. 

~. 'I!:e :1!rcr:ar~ !U;;.'It :-ej'crt., Air i"orco Yor:t~ I, Ust tho :>1lnt. nr tho ~3 
as a !l~ A1r::r'\!t Ct7.l;>a:V c1v1ll"~ test rilot, ILls cmroet.enco na not. quaat1one.l. 'nta 
a1rcratt. lZID;-e~t.:on sn<l l!'l&lntll:\.'lnco record, l'llrt II, Air Yorce l"arn I, 1nd1estod t..'lo 
·total tll:;;M tL-t., o!' the D-"l as Ot91l.Oo Tho turbine ;nDllj) 014l.llh. 

Subst~t!at.l~c Dn~ on lil11 in FllQnt. Safety R11o~"rch 

]J, 'I!lct !ollooring in!'or::>'Uorul dat.:l ill rot.ainBd in !ilea 

:1, ~reonnol inTest~cat!nr, tho accident.. 

b, Scho."lllt.lc roNJpocUvo drawlne o! the Xl-3 aircrll!"t;, 

c, Schn::n~tc c! the pOII"cr plAnt. 

d. D:-ll.,il"ll: c! tho ro:!{ot. motor Xl.R-11-!Ul-S, 

o. !;htll:!IO:tt cy t.'te n-J pilot - Jo~e;:-h A, C&.•.non. 

r. 5t:l.to::~ent by ~h., ll-'l project orncar- ~J.!nttlll C, I'.S:"T")', Jr • 

..... ...... . ' . 



l 

. . 
f:' ,6} •~EL -~~MMAl\'0 
~- .. _ ... __ 

................. 111M ......... 

~ Il!!"~t~r, r11t;ht Sa!"e~r ,_ Chl.er, Inve!tic&Um a."'ld 
!:c~e:u-ch Sa!'o\7 ~neerLlg 

D:l.vis1oo 
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&• :l~"lt.cl'"l<!n~ lly Boll 1lrcr3!~ Inspoctor • IU.chArd r.. Invi!. 

1> :lt.-"1\o::~Cnt lly Doll .Urcr&!t project !arcr.nan - ':11111&~:~ H. Uoans. 

1. St:lt<r.Mnt by Bell A1rcr&tto t.echnlclan- E • .&.. ~ • 

.1· :a . .,t.o!'Y.'nt by rrt~Joc~ Snj;lnoer, noc:t'llt i'r~UJ.Dt Serrl.nc 
Unlt. - 2n~ ~t. Gocrga ~. tach~rt • 

k. ::t:tt.,,.,.,t, lrJ .Us•t. t"orel!llln1 Rocket I'ro;>ellant Cn1t. -
~~"'ldall ~~ :l~uart.. 

1. ::t.~t.,::-nnt by Doll A!.rcr:l!t techn1c1:1n - '.1-.Lt.er n. ~re. 
". ;;l."ltO"l.,llt l>;y Dell JJ.rcr:..n techn1ci&n- nu..~~•l 11'. lt1.nc;lo. 

n. ::~ntP:":ont 'b~ Doll .Urc~rt t.aohn\e1!ln - lllrt.!.n A. Sn;y.lor. 

C ocn"llin3 ti on: 

'',ili\ Lt Col ~~:-ac.:h1ni -;"\ 

11' S1l JJ\tw.fl 

... .._ ........ A.IIC,._ ...... L ..... _ ......... _..._._._.........._ 
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l!DWIXS 1UD1 Br JOOEP!I A. CJ.'IliOII AT ROSPIT.lL ar BASI !0 Q• c. lWtVEr 
Ir APrtlbl.DW'tli 1EOO dl t.'VbHllo DTiJi M lCclmif 

Joe reu.rk.-4 that he vu pre11rur1s1ac the lox d01118 aDd had stopped 
when the 1.Ddicator Cll the lC% dcM CICII had reached the re( l.iDe OD the 
illdicator. The loz tank pressure wu rilillc noruJ..q duriJic tlaU loz 
doae load!nc. When the lcz dCM bdlcator reached tlla red liM O!l the lox 
llPA gqe the lox tank pressure vu &111 r111Jic 'llow]T and. at 1&2 pal the 
lllitial ntned exploalOll occurred. Joe b.....Uate]T bepn to lean the 
cockpit and he fnll that eecoll4aly exploeloll laloclced hill to the p&Tellent 
Oil hil hmda and kneel • He 1a not sure tr!lat the nbstmce 1a wbich he 
tell consisted. He felt that he wu eurro'll!lde• b7 aolten .ppeariJic metal 
parta which cloved aCII&Vhat like a a:qne11a tire. He attllllpted te est 
up but vu 'llll&ble to do 10 beeaun the tollCIIflllc aplollon• se&lled to hol4 
hill to the ground. Bill. Means and 'llalt ~en, who had been atmdi:lg ad
jacent to tba cockpit at this tiDe ot the 1llitial explosion, returned troll 
the podtlon near the tracks, pouibl,r 1&0 teet troa the airpllne, when thq 
eav Joe attempting to c:ravl an;r troa the tire. 'l'bq earned Joe to the 
pickup truck iD vhicb thq iamediatel,r droYe b1a te tba Base Hospital • 
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~!!!.!!!!!! 1J lfaYember 19Sl 

I, E • .Ao Carq, aalce the tolloving atatementr 

The B-SO and the :X-113 vent "taved to the tie dawn rv.p, apotted 
in position and preparationll nad1 tor jettilloninc lCilto Mr. Means, 
Mr. Davia, and eyseU vere standing bellide the cockpit ot the :X-1#3 
tlll.lcing to the test pilot, Mr. J o Cannon. 

Mr. Cannon started to presBUrl.ze the lCilt tanks when the uplo-
slon took place. · 

The initial explosion occurrld near the top center section juet 
Mhind the cockpit. The first 11141cat1on ot trouble vas a white 
phosphorous 81110ke 1111d immediate~ thereatter, there occurred a aeries 
ot explollionso 

Ee -'• Carq 
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12 lfCJYUber 1951 

I, Richard R. Dads, !!ell Inspector, JUke the folloving atate
:~!lltr 

I vas standing at the l.e.tt band aide of the X-1 13 opposite the 
pilot• a cabin. There vu an uount of liquid cu;rgen leaking throu&h 
the lox fU1 cheek nlTe. I would eati.Jaate thia leakage u ..,?rox
i:utel;r one quart per Jd.mlte. The lox topoff !U1 adapter vu in
stalled in the lox !111 ope111~. I o!:::er:ed a uplollioa and two 
streams of lox eoerged troa the aft section of the lox tank tbroulh 
the ruaelqe. I=:!lediatel;r after a will at .na- shot up 1nte the 
B-So bomb bq. .lt this point, I turned and ran tozvard a dirtanee 
I would eati.Jaate u thirty feet. I turned &r01111d and obsernd the 
:r-1 cockpit ennloped. 1D naes. I ran a abort distance farther, 
turned uound, and an Joe CanneD emerge through the !laMa, at 
\lhieh poiDt I vent back toward the airplane and helped. ~rs and 
}Ieana pa.t Cannon 1D the piek-ap truck. MeaM i=ediatel;r droYe 
Cannon to the hoapitll. Vith !tfera and ~~rselt on the J:'IUU11.nc 'bbard. 
There vere several explosiona during this period. 

(2 .1.. .. 9 ~~ {J •• ~.~.: 
RICH.ll!D R. DiVIS 
Bell Inspector 
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STATEK:S:IIT --------- lJ )In-ember 19Sl 

I 1 Quinton c. llarr1!7, Jr., aalce t!MJ tolloving abtementt 

TM D-SO vith the I-1 13 staved 1n tha balb bq vas towed troa the 
loading area at the vest end of the ramp to tbe jet.tiaon area at the 
east. end ot the rep vith Joe OD board ~ final check of the aource, 
the first atage, and t!MJ pero:d.de preesuri!atioa qatns. The aiJllliiiM 
vas tumed eo that t.IMJ att eDd ot the D-SO and the att. end ot the I-1 
IJ vere po1Jited toward t.l• lllke 111 a nor-..al. jettuc:s IW!IIero Kartill ~r, 
Ruaell Ringle and JV!Ielt followed the airplane dom ill the ndio CU'l7-
all. When the B-SO vu tumed ill the jettieoa poaition1 I aoticed that. 
the tire tnck had stopped at. a position vhich I considered to be too t.r 
avq tor eatet:r puJliOielo I droYe to the !ire truck and 1nlltncted the 
tnck capt&ill to brine the tire truck vithill )0 teet rr- the nose or the 
B-SO and to lq the !ire hoeee dCIIID to either aide ot the I-1, so that dur1n« 
lox jettison it vwl.d be possible to vuh the area cle.r lmder the att eectiOD 
ot the B-So. Thill vu dODe ~ateq and I parked the radio c11n7all 
appl'O%imte~. 30 :ruda ~ t~ the illtenectiOD of the B-SO v1ll& and the 
B-SO tuaelage on the l1lle biaectillg the illtereectiOD of the wing and tuae
lage. I got out of the tnclt md at.rted vaJHng direct~ tcvard the I-1 
cockpit. J.t a poillt appronutelrlS teet !1'011 the coclcpit I stopped u Joe 
gave • a signal that he vas read;r to etart jettieOD procedure. X checked 
the area &l'Ound the att end of the I-1 md the B-S0 and called the all-cle.r 
to Joe. He md Valt. ~" were d1acuaaillg the operatiODo The;r nritied 
the all-clear and nident~ bad becun their lo% tank preasurintiOD procedure. 

· J.t this time, I noticed Bill Mema 1'l1ft aro'lmd !roa theJ,ert. hand aide of the 
B-SO to the nose ot the B-SO and to the X-1 cockpit. He etuclt hia bead ill -
the cockpit and vas bllr1ng to Joe wen the 11lit1alntned upl.oaion occ'lln'ed. 
~ clance vae directed toward the area were it appe.red that thia 11lit1al 
uplosicn occurred. ~ coaceptioa of thie illitial uplosicn vas that. it vas 
ot a confined nature accolll;)anied b:r a biesillc of eecapillg gu followed a
mediate~ b;r 10% yapcr complete~ filling the !orvard bollb bq area. .l trac
tion or a second later I noticed a ;rellov name bepnning to rue up 1n the 
I-1 center section. The illterral o! ti&e !rca the 11litial uplollioa untU 
the name appeared, vas of euch & duration that IIQ" thcugbta illdicated that 
prcbab~ SCIIething had ruptured and that no turther happenillga would occur 
ct.her than the rupture. When the name appeared I tumed.and ran past the • 
tnclt nq rrm the airplme at apprcx1Jutel.7 a LS0 mel•• .ll I turned md 
ran, there vaa a 10114 and Yiclent uploaion Wich aboVered r:l~ ••tal 
parte scmevhat like a u.gneeiua tire all around Ho J.t appro:dJiat.e~ SO to 
60 ,.arda trc11 the airplane v!Ule ru.nn!.nc, and Oil t!MJ dde avq fr'OQ the truck1 

· I stepped and turned to eee a penon vtth & bume4· jacket gettillc ill the pick 
11? truck that vaa parked near the radio carr,.all •. The tnclt dron off ~di
ate~ and di .. ppeared. I retlll'Md to the f1re at thia t!.ae. The tire eqdP
~ent vaa arriYing in force and I atarted cowntinc people to deteraine Whether 
or not. ner,.cn had been 1111cceaatul in lenillc the a"a• There were unr 
subsequent ezploatcnao H~ aanr I .. net .ureo 
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I herebr certif)' th&t the liquid nitrogen in the J.!odel 

L-500 tank at Edwards Air Force Base, Edwards, Calitornia 

was anal7zed at 1030, 15 NoYember 1951. 

'l'he results or the anelraill are 99.m in puritr. At 

the time or the test, the pur1t7 or the liClllid Ol[J'gen WaS 

anal)'zed and fount' to be 99.7% pure. Arter the abon testa 

were conducted the apparatus used in anel.TZing the OJ<7gen 

and nitrogen was checked against atmospheric air and the 

reading obtained showed 2U. OJ<7(;8n in the atmospheric air. 

t;I1>11J.IIo.Jlo KELLY 
91perintendent, 
Linde Air Products 
DiYiaion or Carbide and Carbon, Corp 

1405 North l.fiasion Road 
Loa Angeles, Call!ornia 

-
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s•ATEr.ENT --------- 13 Nover-..ber 1951 

!, W1llia:11 H. ~:~ans, Project Foreman, J:lllke the following 
state;-,entt 

Arter ca;:>tiv·e nir,ht, vlth X-113 aboard, the X-1 crev ran a 
series or te::ts to dcter.nine loss or source pressure. ReS'.ll.ts or 
the above tests indicated no mall'lmctioning or tUfT valves or reg
ullltors. and that the source s:ysta vas normal. 

At approximate~ 3:3S P.M. the B-.50 vas 1110ved to the east end 
ot tho rctp to jettison liquid cn;rgen. other tuels aboard the X-1 
13 vas vater alcohol mix. There vas no ~drogen peroxide aboard. 

Arter the B-$0-6oo6 vas positioned, the B-So crew lett the air
plane. The following personnel vere around the X-1#3: Richard 
Davis!, Bell Inspector, Walter ~ers, Bell Technician, Joseph A. Can
non, ell Test Pilot (in cockpit) and the writer. 

The all-cleAr "''U given to Mro Cannon to pressurize the lox 
tank preparato:17 to jettleoning the liquid OJI;1gen. I vallced to the 
lett side or the X-1, and lmnediate~ noticed lox ep1llace1 then 
walled forward to the cabin and tried to 1:et. Mr. Cannon•• attention 
to spill the lox dOI'llt pres~:e and to Ye!lt the tanlc, as the lox till 
adapter vas 1n place. The lox tiller cap vas not on. I vas unable 
to get Cannon•s attention, so I rushed to the other side or the X-1 

· .. to lntom Cannon or rv t1nd1nr;s,. and as I vas abt~ut. to ~ 't1l(f head ... 
inside the r.ockpit. the first rrJ.!ned explosion occurred. · The writer 
immediate~ sought ss.tet;r, b)' :run:'ling a sate distance tro= the scene. 

~~?I~ 
Project Fo:reND 
Bell Aircratt Corp. 
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• • 
ST.lTIHIJT 

8 Kovuber 1951 

I, Ceorge w. M~kerl, 2nd Lt., 'JSJF, A0-2233199, Project tnpneer asai~d 
to Rocket Propellant Serrtcing Unit, make the tollawi.ng statr..entr 

Beea•J::e or the nature or the operation being performed, 1t vas felt necenuy 
to han qualUied penoMel on hand to monitor the jettisoning or the liquid o:rr• 
gen. JW.r. Stuart. and 11\TIIelt accomt>anied the aircrart 1Js order to provide such moni-. 
torilsg. 

The a1:n:ratt. vas aiMd upwind 1Js order that. the o:qgen would not. blow o-nr 
the B-SO. .l !1~ truck was on hand, but. 1n1t~ vu parked about. 150 :rards 
avrr troll the aircratt. Kr. stuart. requested that the tire truck be brought. 
clo1er to the 111rcratt and it vaa aaved within 75 teet. Hoses were unvraveled and 
bDoU«ht to either llide of tbe B-50 and a pre.sure check for water VL'I made. All 
aimeD were ou.t or tbe B-50, but 1W17 people vera atancunc around the v1llea. 
Kr. Stuart and ~sell were about 20 teet avq from the cockpit or the %•1 at a 
LSO angle to the right side. ·I heard the pUot or the %•1 aa;r that he vas coinc 
to close the vent TalTe aDd he hoped -it wtrald work. Mr. MPoana vas stanc!1nc ri&ht 
next to the eoelcp1t. Right arter the pilot taid he would close the yalve, I beard 
a pop and A hiss and this vas followed b7 a large UJOUDt or white 11110ke eMrc~ 
tro11 th! right aide or the %•1• I crabbed Kro Stuart.•a ar11 and ve started runninC 
avq troll the a1reratt. I saw Mr. Means start. running about the 111.1!18 tillle. I 
stop;>ed about lSO teet ava;r and turned around and just then a loud exploe1on occurred 
llhawi.ng :yellow n3JIIe and black IIIIIOke. I started runnSnc acm and stopped, this 
ti..,e about S'OO teet ava;r. While I vas running, numerous emaller explosions oec:-urred. 
I stopped the second tillle and saw the B-5'0 coll~;~sils&. to the ground. Firemen were 
attempting to put the tire out. 

~~~ 
2nd Lt., USAF 
Rocket Branch 



.. 
• 
> 
'I 

I ,. 

' . 

I 

~ • 

~; 
·'· 

,. 

• • 
13 'Honl!lber l9Sl 

I, Walter H. ~era, 10ake the !ollovin~ statements 

I vas at the cockpit or the X-1 13 diseullain& the jettillon pro
cedure vith cur :t'.r. Jo Cannon. HI brought. the lox tank pressure up 
to p11i1r nrr alov]T. I told Joe that I voal.d check and Nke aure 
that evcrrthin!r ·~u read;r and peraonnel were clear, then ve could 
go ahead vith our jettison procedure. 

.lt th111 time there vu a dull exploeion vbieh eee•d to below, 
juat art or the cockpit Blld rorvard ot the lox t&Dko I lo~ked out
side and art or the cockpit and heard BllOtber eharp exploalono Th1B 
vas accollli)~"'ied b7 a aheet or nae which knocked 1!18 dovn, or I stumbled. 
I nn frora the ship and ap;-roxilnate]T SO teet tro:a the ahip I turned 
and looked back. The ship vas burning turloua]T accOI:!Panied b7 a 
series or sharp explosiona. Joe vu on the ground cnvlln~ an:r tro• 
the ship. Mr. Means and m;reel! atarted the pick up truck. We ~ot 
Joe into it and with Mr. Davia ve proceeded to the Base Hoapltalo 

Source Pressure - 3000 
Time Ap:lroxinatel.J' - 1605 
Lox Tank l)ol:le • Red Lilled 
}'irat Stage Ricuhtor .;. 41S to 42!) paig 
Lox Tank Pressure - 40 to 42 psi& 
First l::xplosion ·- JJ't or tire vall, pUota• seat 
Sound - Dull, no !ire 
Second E:r;plosion - Verr sharp, accompanied b7 fiAl!leo Thill a
appeared rorvard o1' the r-.ain wheel vall and lov. It semed that 
tlme also snot through the fire vall at the pUot•a seatJ each 
side or hiM, at seat lenl. 
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:!!!!~!!!!! 15 ICiftllber 19Sl 

I, ol!obert Fe Olutead, 5/Sgt.., U 12lll63S, .lelllatant Crew Chie!1 
make the tolloving etat-ntr · 

I wu riding on tbe lett v1ng or the B-SO down to the Ea.rt end ot 
the rar.:p. Arter ve parked it, I wallced down the tuselege out the art 
1Sect1m and nllted on the ~ht hand aide or the aircraft. The tiriSt 
thing I heard sounded like a puzrp running. Then it VUI ehut down once 
tor a tew nconde and tt..m started up again. Then I sav rellcnriab 11b1te 
sparks cold.ng !rena the top or the X-1. I tunted arom.d and ran awq 
trm it. 
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·STATEMENT --------- lJ NDTeDher 1951 

I, ltU~!!ell w. Ringle, ..alee the tolloVin& statecentr 

On Fridq, (9 Rove=er 1951) I pulled the C-22 generator to the 
West Hangar and left the &enerator and tug 1n the hangar, then rode 
to the ea!!t r.:rr•:r;r area in the radio C&n7all with Q• c. Ha:TeT and 
Martin Snrdero We rouoved the B-50 to the area and contacted the 
!ire truck as to their ))cation during the lox J.ttiaon. I lett the 
radio tNck and vent onr to the piclcup tNck to get some or rq toola 
and vrencheeo I then started to walk to the X•l #3 and the B-50. 
While I vas in the 'ficinity md etill about 150 teet !ron the X-1 #3 
I heard tha initial explosion. It vu a dull thud, or sounded as 
t.'1ough it vera a contained explosion. %he !iret tire that I noticed 
clll:lll tro: the right hand center section access dooro The .tiret ex• 
plo~ion vas tolloved in a tev seconds b,r a larger and louder explosion. 
I etarted to run avq !rom the I-1 #3 me! the B-501 ~ toward the 
north side or the 1'11111111• I etopped thera md turned back. I approached 
the B-50 .trom the nortbweet and the right lwld side ot the I•l and the 
B-50. I noticed the bluish 111110ke and white hot epal'lts. This vu IIWlar 
to the moke troa tl"•e X-1 #D explosion. ETel)"th!.ng in the center section 
or the B-50 vu on tire b7 then and the nose section started to can iD. 
Additional fire equi,-ment troll the Ba!!e arrind md the tira vu under 
control and out in vhat I would Judge to be about 8 to 10 llinutes troiS 
the tir~t explosion. 
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lS NCTnber 1951 

I, llichard .&. Scheer, Pte., J'F 19430Sia9, Mechanic:, JUke the 
!ollowillp; atateMnts 

I vas on the top ot the ri&ht v1nC ot the B-So. I nl.lted ac:ron 
the top ot the vinlh then ac:ron the top ot tho !'UBelago, down through 
the art .action and out ot the ruelage. I walked 1111der the vine to 
t~e tront ot the B-50 8l.o11g the r1£bt sideo I atooc! there tor a llimJte 
or eo and then aav 7elloviab vhito sparks aDd htard a dull contained 
exploliC!IIo Then I aaw a brir;ht blue !laeh oh top ot the :1:-1 'b7 the 
Bhaeltle 1n the same spot u tho aparlcs. Then I saw what I thOU&ht vu 
Uquld OJ;Tgen co:ning out ot the airplane spreadiJic across the grolllldo 
'!'hell I sav the Bell men scattering and I did the saaeo .U I wu 1"IIDI11Jic 
avq troa the scene and wu abollt 30 teet avq1 I turned and aaw tho 
second explosion. I stopped and turned around b7 the lli«bt D !ncineer
ing Shack and sav the last e:r:plodOil that blew vp ne%7th1JICJ and the 
11-50 just seemed to squat down outo the :1:-1 • 
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ST.lTEMEIT --------- loveaber 12, 19Sl 

11 Martia J.. S~er, JUke the tollovinc statementr 

I vu standiJ2g approxiaate]T 20 7Loode avq f'~ the B-SO Oil a line 
appro:ldrlate]T 4S0 to the right. of' the ~laDe DOlle I wu not pqi!lg 
particular attention to the acti'rltiu U01IIIIi the airplane Iince I wu 
engaged 1n setti.Jl& up the loudlpealtar 1171tea 1n the radio e11"17all• I 
had tbou&ht that tt. would be untul •urine the Jettuoa operatiOile 

~ f'irst notice or the exploaion vu audio, 1n that I heari a dull 
thud. I l«Y.>ked toward the airplane and sa it bunt 1nto fima. I 
started ""'"'nr avq !roll the acene but. did g].anee onr rq &boulder a 
rev times. Each ttme I sav another exploaioD. !he ezploaions and ae• 
e0111p~1ng noes were or a ditrerent nature each tw. Tbe ear]T naea 
vere wit.e or llr:ht gr87 and the later tl.uea, a !ie17 orange. I con• 
cluded at that 110ment that the :z:-1 ruel and liquid a~Jcen bad ignited the . 
B-50 fuel. · 

Arter the e:r:plodons had ceased and the tire-t1gbt1ng equipment vu 
1n action, I moved 1n elN~tr to the scene or action. At. thia time I vas 
about 100 7ard11 !1'0111 the airplane. ~ :t.-ecl.i.ate concern vas tor Joe Can
non, Yho I had last sew 1n the :Z:-1 cockpit~ I did r.ot notice 1n7 other 
c!etaUs of' the action atter thu time eince I joined other Bell personnel 
1n t17ine to detendne the vhereaboute of' Joe Cann011. 

I do not tb1nk that fi!J' obeervat1011a can be of' &n7 help since ,q· thettght.l" 
vere or aelt-preserration and hence I did not note &n7 details. I cannot 
llaJ hov ~ explosions took place, hav long the explosions persisted, nor 
make a stat~nt conc~rninr the location or the center or the riret e:r:ploaion • 
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ST.lTIME!fT --------- lJ !foTeaber 1951 

I, Wendell r. Stuart, Cirllian, Assbtant Foreman, ilocltet Propellant. Unit, 
Rocket Branch, .wee the follavin! st.ata1111ntr 

Since the operation of jettiaoninc rocket propellante iDTolYe buards and 
possible decontmination, Lt. Meektrt and !!iTSelf vent alone to witness this op
eration and. to see that base pollciel and aatet7 reglllat10DI vere carried out, 
The B-SO and I-1 aircraft were taken to the ut.ren:e East end of the rlq) and 
nose l.eaded upwind to blov all npore a'ftT from the aircraft. It wu acl'l'18ed 
b)" ~self that the Fire llepart.Mnt COM vithiD their ranp of the aircraft and 
unreel their ht>ses and see 1! proper operation ot their equipment wu 1D order. 
Art-or thie, Mr•. CA!'on ea1d1 •Are we ready to start operat.10DI7• E'rer)'boc!T 
agreed, although at the same aoment., Lt. Mecltert and JIIYBelt both acreed we 
thought there we1·e too IIIIIV personnel 1D the area tor the operatiou. In an at
tempt to talk to Mro Q. c. Hanq about the congeatit>D of the area, he had cone 
around the nose or the B-$0 to the lett aide of the I-1, apparent~ to vibless 
a Liquid OJ;y~n leak. .lt the 11- JIOI!Ieat, I vitnened a bic cloud or white Yapor 
1n the bomb117 of the B-SO and at. the sue time, an uplosion. Lt. tleekert «rabbed 
rv Al'l1l and hollered, •Let•• ~~· I rm approx:tJqt.e~ boo teet and rt.opped, 
looked around and saw another larc• explosit>D and the collapse or the B-SOo 
Jpproxil::ate~ three or tour lllinutes lapaed and I lett the area and Yent. direct~ 
to the Branch Office. 

'WEIIDF.LL F • ST!JART · 
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The .lircratt Accident InTettigating Board, appointed by Special Order #17 1 
HPad~uartera, Edwards JJ~ Force Base, Edvards,.Callrornia, dated 24 Januar,r 19Sl1 
come:~ed at 1100 on ro Nonlllber l9Sl in the Conference Room, Edwards .lir Force 
!lue, Ed"~• Cal1!omia. 

r.~bers present weret 

Lt. Col. Walter Lo )obore, Jr. 
Lt. Col. Frank Ito ETerest. 
Major DaTid Jfo Sharp 
Major W1111pm A. Walker 
Capt.. Jmea Ao Br.rant. 
Capt. WWia R. Cole:nan 

Hembera absent verer 

Colo Fred J. Ascani 
COlo Howard Co ICnapp 

Presiding Officerr 

Lto Col. Walter L• Moore, Jr. 

1 The r.eetinr vas called to order by the Presiding Officer and a brief descrip-
f tion of the accident and inTeatigation vas giTeD by tba Accident. InTestlgatlnc 

Officer. The Presidln« Officer L~d an InTestigatin~ Officer held the !ollovin: 
d1seuss1cnr .. 

• 
Qo Please indicate what ve han done so !ar in the 1nnsti.~tation or this. a~cident. 

A. We reconred a batch of Tarious parts and frq:~enta of Tarious parts. After ve 
dlsassellbled the nose section and tail asection or the B-SO, ve re111ond the X-1. 
We took vhat ve could or the X-1 up to the hangar and conducted the rest or our 
1nnstigat1on there. About en17 other dq ve had a board ceeting or neJ7one 
concerned and discussed m~ ideas and theories. The final cecting vas beld 
1eeterdq. 

~· Indleate the damage to the engines and the parts of the B:-50 that are vorthvhlle. 

J.. Four engines are usable and so are both outer ving panels. The tall, frora the 
~ar pressurized bulkhead aft, is unle~::t."!:lla. The. center of heat. vas just 
around the center section of the I-1. 

The Board Y.elllbeu held an open dilcussloa on the lcnova facta renaled by the 
1aYestigat1on and considered Tarious theories as to the cause of the accident. 
Then, three repre: entatlns rrora !lell Aircraft Corp. were broqht 1a tor questi<onl.n«. 
The,- verer Y.r. Wlllia.'ll S:~~ith, Chief, l!ocket Section1 Quinton c. l!anq, Soonlor 
Fl~r;ht Test En.'tinePr; and Harle IIane,-, Field Teat Ol.rector, Project Enclaeer on the 
I-1 II"J. 

H ~ S T H 1 C T ~ D ----------
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!'.r. l!&rn'T gaTe a .. es\Die or the cornl.nc lliadonr 

In this veell: preceding the accident, we had planned this captiTe !light which 
ve conducted Fridq aornine. The parpose or this fiicht vas to deten:dne the jet
tison tlov pattern !roll the airrlan~. The captin tlight was cOl'llal.. We were at
tel::pting to go thrt>ugh our procedures and .made a uennal take-orr With the x-1 
aboard the B-50. The X·l had alcohol and water, llquid a:qpn and dlstUled water 
1n the peroxide qstem. 'We jettisoned our vater and conti.nued our clil:lh. Our 
schedule called !or toP-Of! procedure vhlch ve did in the noraal11anner. · En~hlllg 
vas eatis!acto:y vhen ve reached 18,000 teet and ve levered the pUot into the X-1. 
Imtedlate~ arter he vas in the airplane, he called the pres~ u 2600 pei v!l1ch 
vaa a little lOYer than ve llke to han it. One reason tor thia tlight vaa to de
termine 1! the source prese'1%'11 vu n!ticient. We lowered the door to the pUot 
and tor s011e reason, be found it iapossihle to lock in place. There vas a period or 
about tin minutes that he vas t.t71ng to latch the door. He called and eaid the 
aource pressure had dropped to 200 pei and he would like to get out. It vas impos
sible to j ettiaon the fuel and l1qu1d D2;rgen. 'We started to let dovn. Dar1Dg the 
letdown, I vent through the lox top-orr qstea again. on the vq dovn, Joe (Joseph 
C.mon, pUot or the X•l) told me he had tripped the peroxide and fuel jettison 
IWitchea With hill elbcnr but he !elt he turned thea otr immediatel7. The aonrce 
pree::ure had dropped fro• 2600 to 200 pd. We telt that this 2600 pai vas lav 
vhen he got into the airplane, hovenr 55 llinutes had pused b)- from the tille ve 
lett the pit till this tille. We reillsed that ve had a alight leak o! 100 pai per 
hour in the aft nitrogen tube bundle ubich ve !elt vaaA•t hilh enough to be concerned 
With. We Cllllle baclc down to the ground and ve preceded on a procna to dete:nrdne 
vhat caused the depletion or the source e,.stem. Ve landed the airplane stowed vith 
fuel and liquid OJQ'gen aboard. Ve loaded thia sanrce 117Stlllll b)- sta:es and checked. 
tbe sonrco pres~ b)- itself and there vae nothin& e'l'ident to ehov the large leak 
ve had experienced in tllght. We started loading at tva thirt7 or three o•clock 
and the e,.stem vas checked untU the tille ve pw~hed the airplane down to the end or 
the ramp. Then ve loaded the peroxide e,.stn and checked each a! the three eyatelf..ll. 
We round no leaks and decided to llalce another captin tllght on the next vorking 
dq. We I!Cheduled this fiight. !or Tueedq since Mond11;1 vas a holidq. We contacted 
the people here tor storage 1n the hangar, lftade plana to jettiaon liquid a:qgen and 
leaTe fuel on board. At about tour a•clock, the airplane vu towed down to the nor
mal jettiaoni.rc area. We had a !ire truck standing bJ'• The vhole jettillonl.nc pro
cedure vas normal except that ve had the X-l stUl aboard the B-50. Joe Cannon vas 
riding the X-1 on the vq down. When ve got down there, ve had the tire captain 
IIIOTe their trucks in cloeer and put the tire hoses out. Ve cleare~ the area and 
got the "Cit" sign !roa Joe in the cockpit and then he started his procedure. 

~. Let us discuss a llinute, this idea or jettisoning vith the X-1 attached to 
the nether airplane. Had we done thla before? 

.le We haTe done'thi• before. I talked to Rocket Branch about this and th117 relt 
that it was all right. Douglas Co. eeemed to thlllk it vas all right •• long 

. as ve had the tire trucks on hand. The aciYantap p:a1nood here ia that the air
·plane would alr.ad7 be loaded tor. the captiYe tl!ght which vas to occur tlr~t 
thine Tu~sdq ::~ml.ng. 

Q. ~at is the difference in vel1ht, ioad•d and unluaded? 

.lo I otUess ab.ut I' ,CVlO potlll<ls. 

- :z -
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Q. With the I-l attached to the mother ehip, do :you need source pressure to jet
tison liquid o:qgm? 

Q• Tou had not UBO!d the B-SO to jet.tban liquid axrgen orr the I-1, had 70111 

.1. No sir, it had not been done. 

Q• Ilid :you enr arriTo, at. a conclusion vey the source pressure dropped to 2600? 

.1. Ve round that there vas a mnaU leak in the att tube buncllee. It Jlleaeured 
about 011@ cubic root. 

Q. Do :you lalow where it vas?. 

A. No, ve !igured it to be just. 1n the tube bundles. There are dx sectiOI!lJ or 
coils in the art tube bundles. 

Q• Then this drop !rcn 2600 to 200 pal OCeun"O!d in a tin lldnute p!!ri.Od O! t1Jne 
atter the pUot 1nadnrt.,ntly triP('ed the tuel ~ peroxide jettison switches? 

.&. Tea, cor.bined with the leak and the !lli;r-tin lllinutes or tiae that el.zpaed 
between loadlfl!: untU altitude was r eaet"d• 

Q. Nov, getting back to the ground QP"ration 1teelt, vhat happened just be!ore 
the explosion? 

.1. The jettisoning area vas cleared and the B-50 pereonnel·vere remond !roll the 
B-$0. ·Fire hos"s vere lqed out and !irelllen ~re standinc b:r• I was about 
tveln teet !rom the cockpit. Joe looked at IIIII and said he vas read7 to start 
the procedure. I called the •aU clear• and he started the procedure. .ll.J!Iost 
irunedia~l)' arter he started hie procedure, there vas the initial can!ined 
explosion which drew ~ attention to the center section or the I-l. 

Q• Are you !aJlliliar with the procedure he was going through at this tillle? 

.1. There vas J,OOO psi 1n the source ll)'lltem. He had preTiou.sl)' loaded up at the 
pit and had the peroxide tank eerYiced about hl5 psi. He would han the batter,> 
switch and 1n~rtor on. Then, reachinc up on tbll lett Bide ot the cockpit to 
the dor.!e loadinr. nl're, he would do• load the U,uid axrgm tank recuJ,ator to 
approxilr.ately 60 psi. He would do thia alowl)'. While operating this dome load 
nl n, he would watch thil dome g:~ge and alao ..... tch tbll tank prnsure 1n the 
liquid <';tygen system start to riae. Th& regulator stopped at the red line. He 
vas watching it rise and at L2 pal, the initial explosion occurred. The explo
sion it.sel! sounded aa though something had ruptured, nothin~ Jlore. It vas a 
•thu=p• inside the airplane. There vaa considerable smoke Tapor which began ta 
rise· !roll the c<'nter section. I vasn•t too concen•ed till I aav rl .... 1tart.1ng 
ln the center aPcti "'· .. ten tlame etarted, I nn tr0111 the area. I ~:ot about 
tv .. nt.y r~~t ava;; rro:a the airplane vl:•u there vaa quite a Tio!ent exploeil'>ll 
vhi~h ehOv~r~d .-:•tal parts all arow:d. I could hear aOMthinc th•.t aound•d lUc" 

-.)-
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shrapnel. 1 person vith a burned jacket. vu ptt1Jig into a pick up truck md 
ther c!ron ort and dieappeared. BT thu tue, 1:10re tire eqo.dpl'lellt vu arriYillt;. 
Ther proceeded to put. out the tire. We wre not aure at that tble it Joe had 
been successful •n gettint; out or the cockpit. • 

Q• ~ :;eu thl11k that npor you aav vu liquid ~gen. 

A. It appeared that va:r to Jlleo 

Q. Are •111 ot you !lllldl1ar about the ·liquid ~cen tiller cap not bein( on? 

A. After the plane returned to the ground, tbe7 d1ec01111ected the llq'lid ~gen 
top-ott hose trCD the 1-1. We lett the liquid ~gen !ill adapter installed. 

Q. Do you think this c::uld haTe had eol'!lltting to do vith the initial explosion? 

Ao No, it vould not because there il a check Talft in there that praTentll liquid 
oxygen trm collinc out or that till adapter. 'l'bere vas an opening aroll%1d the 
liquid ca:r&en till ad~pter eo that Ul1 liquid ~en vhich could han leaked, 
( as vas reported b)" one of' the Vitllenn), vould nov dovn betveen the 11qu1d 
ox;:rgen tank md the tuaelage skin. It would till that area Vith ca;ygen gas. 

Qo Do :rou han Ul1 idea of' the tuel vhich caueed thil explosion? 

A. It N:1 han been the hydraulic brale line or the pacldnc lft&terlal w had in there. 

C:• D:J :rou think that the tiller C!IP not betnc on md ca;rgen being 1n that area 
vould hue &117th1ng to do vith it? 

. A.- I vould s:q no, It we are going to loot tor the sources ot Tapor tro111 the B-50 
or alcohol npors !rom the tuel tank or the I-1, I vould s:q it could be pos
sible. 

Q. Hov about a spark !rolll a radio? 

A. There again, ve vould haTe to han the tuel Tapors collected tro111 s011evhere. 
'WhPn they returned to the grom~d, they disconred vater alcohol in the throst 
chamber in the rocket en&tne that dripped, and in jettisoning, got Ill ll!llount 
ot water alcohol cor.dng out trc111 the thrust chiJ!ber, It could han run up 
along the botton or the fuselage, Hovenr, en17one assures me they teel this 
vas net possible. They noticed that the tuel l'ld run about tvo teet to a fuse
lage bend and then dripped dovn there and did not continue to run torvard. 

Q• In the fuel jettisoning that oce11rred inadnrtentl;r, did that all ~to onrboard? 

A. Theoreticall,v, it sl".ould h .. n. It should h~Te vone through the jl!!ttiscn tube 
out tloe l·~~k. It is d1!tlcult to see hov an:r amount o! fuel could hue r.otten 
up fcrvard. Vapors ec>·~ld han vc>rked their v:q toNard but nc>t to th .. ext•mt, 
l d.-n•t ~11 .. ·"'• WI.Pre t1 f'"J could han cau~ed the explo~ion. 

- 4 -
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Q, Getting b11.ek to the tube eoUs, vnat ...-as i'c>und, 

,l, 'We de~n•t knt'W r."" r:any or the tutoe coils railed at that ti-:e, nor do I .mC>V ;.rt.at 
it Vt"Jld sound lilce, The explosic>n did n~t sound as an explc>si"n should s:)und, 

~. All t.hat. lJas n~ces~ary vas i'ucl, o:x;ygen, and a spark. 

.l, 'ile felt that tne leak being 100 psi ~r hour was not sui'ficient to ca'oll!e us 
any e~nt·ern. We also i'elt. th'lt tr the tube b1!1ldle were to 1'~, it would hue 
!ailed on i'uclinr. or at a tank presscrization. · 

At this pc>int, photo~aphs depicting th~ r~trogen s~urce pressure coil bundlPe 
;.rere diecussed and the Bell representatiTes descritoed tho position and function or 
thes~ eoils, It vas then Cl~cluded that these coils could not suppl7 fuel to cause 
such an explosion. 

Q• l!ov nl:out !ire or Tapors? • 
.l. 

Q. 

.lo 

Q • 

A. 

Q. 

.lo 

(), 

Ao 

t.'Ten thout;h we had a little fire, where would the !ire cone !ron to sup;:oort. this 
i'l1el explosion? There are no !'uel lines going out. All i'ucl lines are in the 
art ~resS'.Jre ~~ator in .the art sectiOI\ all g~s lines nm tC'Ward the back. 

W:Js ~here aey indication c>! i'uel in the bO!'Iba;y? · 

r.ne ti!'le when he vas in the cockpit he claimed he sullcu JP.:l • 

:·:h,..t cysten:: or tanks in the X•l were mder pressure? 

The 1'•1~1 tank was nnt sup;oscd to be unc!er press-.uoe. Soncone had n::keC:. J·.e to 
\'ent th" tank, There ill coru'imatiTo e·;tdence th::~t 1-te knows tho tank vas Ycntcd, 

!he !l!'re and ,.f't ni trcccn tubes ~."ere preSS'.Il'i:ell. ::~be the fuel systen ·ns 
prc~suri1.•d a~d th~ liquiu ~X7r.cn ~~k and the p~roxide tar~s wore n~t. 

Tne !'"'ro:r.lrl~ ta:l!::; read "Zero". Th<".; re:o:rln~d :1t tho last rcadinc • 

r.a., ~·,•u ~~ccrt 'lin V.nt ~~ of the larger explosions occlll'rcd in the I·l? 

':'he :-:~:rt ~cYcre fire d31'1.•<;c !:1 don'l on the top of the !'ua••l:u;e. At sone tine 
or otl.~r, there was an ~:r.rl,s\')n 1n the art tube bundle. There vas a.n e:r.plo
elon in Lbe liqotid mcy~en tank are:1, Then, there VM. als., lolhat~Ter scatter"d 
He•" tul::e c.,ll fra~ents toYer the a,-ea, We !-.nov there was al'l explosion in 
tl:e 1t c;"!i:l Ol!Yt:en t a!'lk. 

Q, 'Wh:>t in th~ lia•rld ~·r;en tank vonld t.nl' explod.,d? 

A. Sor:e f~el that t11ereo ,-,lr,nt hue 1-~n conl:1..,..in~.tion in that li<rJid oxy,~en t ar.ko 
'l'h" •.ot!,t.or t.hirc ls t.~10t. oM of u .. coils in th., C:>Mlard ·tube bundle hlled, 
It l.s lllso rv l.elief !h:1t a pressure WDYe of sutficie:~t na;:nltude to caus"' 
the~" l"Y.;'lC'Si<'nS C?"ld hn-. been !·rcDento Also, two tubes nfC tho bottm "'f 
the H-:uid OX:fpen tanic "e~ blown lrols"• "he lir;uld ~x:n:en tank ttr"l! wa:J 
r.:.oY• d fC'In:~ ·nb·•ut. on"' !no:!':. 
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In t!'e n:tror.en !';St~, nboard the B-50, ve !o~ci" alMOst. a dc>uble ilar.d!:1l or 
L7:::-tt1 tl> .. t ap· eared to b~ rust.. · There is no filter into the liauid o:r;:a;en 
:::;~te:-:. ~~e t.,.:: ac>!""'- 'J! the rust c-ut or the top-orr :!)'Stem or the B-5C, te::t.ed 
it, 'l::c! it. was found to be neither explosive r:~r innar.r.:able. 

~. Did the two liquid oxygen top-orr ta.'"lks blOW? 

Q. \h3 t.t:c:re ."\:1;,' ll~id in them at the. tine or the explosion? 

-~· 

A. 

!n Y'= c>rinicn, can the por::;ibility t.h&t Svl!"o& sutslauce unknown to us was 
intrc-c!::ced into the liquid ox;-n:en, reacting in an explosion, be r-..tl.ed cr.1t 
conplete4'? 

I d"n't thln.lc that it can be ruled c>Ut cc>nplctely. That possibUity always 
exists. 

The .,ceting adjourned at 161.0 and was to rec<'nnne at 0900 the !c:>llcvl.nr, d~, 
21 :'over.:!Jcr 1':51, ::~t which tir.:a the Doard would discuss their rindin{:s :u,d if p~s-

oiblo, o<• •- ~•d•U- <o :>n••"'Z"'" ot W•""" "' •~"'""· 

WitJ.I~I ~~~ 

- . -

CAptain, •:s.4S 
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.. Englis~ E.le.ctric_ "Canberra" 
' ·· .· · .-. B-57 .Prototype · 

After the Korean Conflict began in June 1950, the USAF 
looked for a jet medium bomber to replace the aging 
Douglas B-26 "Invader" conducting night interdiction 
missions. 

That same year, in September, the USAF issued a 
requirement for a jet bomber capable of cruising at 400 
knots at 40,000. Additionally, beeause of the urgent 
need for the bomber, only existing prototype and 
lprtxlucti<m aircraft would be considered Five aircraft 

were evaluated: the North American B-45 "Tornado", North American AJ-1 "Savage", 
Martin XB-51, Avro Canada CF-100 and the English Electric Canberra. 

The B-45 was in service at the time of the evaluation, but was ultimately rejected beeause of 
poor maneuverability at low level. The AJ-1 was in service also (with the US Navy), but was 
rejected beeause it was too slow and lacked defensive armament The CF-1 00 prototype was 
too small to carry the required bomb load and \vas eliminated from the competition. 

The Martin XB-5 1 was a strong contender; it had a maximum speed of nearly 650 miles per 
hour and was highly maneuverable beeause of its small swept back wings. However, it , 
lacked sufficient combat radius, endurance and bomb capacity. 

The English Electric Canberra, initially designed in 1945, emerged as the clear favorite in 
the competition. The USAF arranged a loan of an RAF Canberra B Mk 2 (WD940) and the 
aircraft became the first jet aircraft to fly nonstop across the Atlantic Ocean without 
refueling. The flight began in Aldergrove, Northern Ireland on 21 February 195 1 and 
terminated in Gander, Newfounilland The flight \vas accomplished by a regular three man 
RAF Canberra ~and cove~ approximately 1,800 nautical miles in less than 5 hours. 

The fly-off competition was held on 26 February and by early March, the Canberra was 
selected as the winner. Because English Electric \vasn't able to supply aircraft to both the 
RAJ; and USAF quickly enough, Martin was selected as the prime contractor for · .• ~ 
construction of the aircraft under licen5ing agreements. 

. ' ... 
An iilitiat contract fo~ 250 aircraft to be built as B-57 A was signed in late March and 
included the purchase of two RAF ·canberra B Mk 2 aircraft. The second Canberra (WD940) 
was lost after it broke up during a flight test on 21 December 1951. The USAF flight test 
crew o~erstressed the wing during a test which resulted in the left outboard wing section 
breaking oft . . . , . ~ - . 

• ' .: I ·-'~ . . .. '~; . , . , . 
Despite the crash, prtxluction plans for the B-57 A proceeded and the first aircraft \vas rolled 
out of the Martin plant on 20 July 1953. The B-57A was very similar to the Canberra B Mk 
2. The most significant changes were the addition of more powerful J65 jet engines and the 
';• .. . '. 

' .... .· ··: . 
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The fly-off was held at Andrews AFD on February 26, and after a ten-minute display '1\ith Roland 
Beaumont at the controls, the Canberra was the clear f.worite. On March 2, 1951, the Air Staff directed 
that the Air l\ tat erie! Command arrange for the domestic production of the Canberra. Since Martin had a 
considerable amount of experience '1\ith the XB-51, the Baltimore-based company was the contractor 
chosen to cany out the license production of the Canberra. 

The Air Force decreed that the B-57 was to go directly into production, \\ith relatively few changes from 
the Canberra B. Mk. 2 RAF version. A March 2-t, 1951 Letter Contract (AF 33(03&)022617) was issued 
to the Martin Aircraft Company, which authorized the manufacture of250 Canberras under license. The 
USAF designation would be B-57A, \\ith the company designation being Martin Model272. It was 
anticipated that 50 planes a month would be delivered by Martin between November 1952 and October 
1953. 

The license agreement between l\tartin and English Electric was concluded on Apri13. This was the first 
foreign-designed military aircraft to be bought by the USA in 35 years, dating back to the S.E.5 and DH-t 
of World War hintage. 

On July 1, l\tartin agreed to have 60 percent of the work on the B-57 performed by subcontractors. The 
principal subcontractors were Kaiser Products of Bristol, Pennsylvania which was to build the wings and· 
special weapons bomb-bay doors, and the Hudson Motors Corporation of Detroit, Michigan which was 
responsible for the aft portions of the plane. 

The B-57 A was to be essentially identical to the Canberra B .. Mk. 2 However, the Canberra B. l\tk. 2 had 
been powered by a pair of Rolls-Royce Avon 101 turbojets, rated at 6500 lb.s.t. each, and it was agreed 
that the US version of the Canberra would be powered by two 7200 lb.s.t. Armstrong Siddeley Sapphire 
turbojets, which would be built under license by the Wright Aeronautical Corporation under the 
designation YJ65-W-1. like the B. Mk. 2, the B-57A would lack any defensive armament, rel)ing on its 
speed and maneuverability to evade interception. 

Canberra B. l\tk. 2 WD932 was allocated to Martin as its first pattern aircraft, and it was delivered to 
Baltimore in March of 1951. It was used for a series of e:densive fl)ing trials. The set of Canberra 
drawings arrived by air at the beginning of June 1951. In June, l\tartin requested a second Canberra and 
was allocated \VD9-t0. It set an official trans-Atlantic record during its delivery flight on August 31, 1951. 
The two planes WD9.f0 and WD932 acquired USAF serial numbers (51-17352 and 51-173&7 
respectively), but they were carried in the USAF inventory as Canberras, not as B-57s. 

Martin tested the first British Canberra from April to October 1951. The second British Canberra was 
flmm only four hours, and then disassembled and shipped in pieces to l\tartin's main subcontractors. 

On December 21, 1951, WD9321ost a \\ing during a .f.&g maneuver at 10,000 feet over Centenille, 
Maryland, on the Delmarva Peninsula. Both crew members ejected, but one of them was killed when his 
parachute failed to open. An investigation later showed that the cause of the accident was an incorrect use 
of the fuel load, with the forward fuselage tanks ha\ing been used fJrst, making the aircraft tail hea\y and 
causing it to be longitudinally unstable and pitch up in a tight turn, overstressing the wings. 

The fJrst production B-57 A (52-1418) was rolled out on.tanin's !\fiddle River plant on July 20, 1953, 
and took off on its first flight that same day. The first flight was an uneventful46-minute hop. The B-57 A 
was ex1emally almost identical to the Canberra B." l\tk. 2 except that the 113\igator's window was 
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repositioned aft of the cockpit on the st.lrboard side, the \'<indov.'S on the port side of the fuselage being 
deleted. In addition, the pilot tube, which on the B. Z..lk. 2 was at the center of the glazed nose cone, was 
relocated beneath and aft of the glazed nose. TI1e bomb bay was shortened and a cooling system air inl.lke 
was added underneath each engine nacelle. The cockpit canopy was sliglltly modified to afford better 
\ist"bility and to prm.ide more room for the crew, which was reduced from three to only two. A pair of 
v.ing-tip fuel tanks were pro\ided to increase the loiter time. The British clamshell-type bomb-bay doors 
were replaced by a :Martin-developed rotating bomb bay door. Originally developed for the XB-51, this 
new rotary bomb bay door rotated 180 degrees and eliminated the drag caused by an opened bomb bay 
compartment during the bomb run. 

The first B-57 A undcnvent its official Air Force flight acceptance at the :1\fiddl.: River ficld on August 20. 
TI1e first B-57 A was accepted by the Air Force that same day, but the plane was inunediately bailed back 
to Martin. USAF testing did not begin until December of 1953, when all the other B-57As were dem-ered. 

The B-57 As were used exclusive!)· as test airframes for evaluation stability and control, airframe 
structures, and for tests of systems such as Shoran bombing, na\igation and radio S)'Stems. They were not 
considered as being combat-ready. 

The second of the eigllt B-57As (52-1419) was operated by the National Oceanic and Atmospheric 
Administration (NOAA) of the US Department of Commerce out of Miami International Airport. 
Operating under the ci\ilian registration ofN1005 and fitted v.ith a large nose radome replacing the 
transparent nose-cone, it was used in the tracking of hurricanes in Project Stormfory. When it was retired 
by the NOAA, N1005 was acquired by the GorgeT. Baker A\iation School at Miami International 
Airport for flight training. 

Serials of B-57 A: 

52-1418/1425 Martin B-57A-MA 

1 Martin B-57 Canberra 

1418 transferred to NASA as 218 6-19-57 
1419 transferred to Edwards AFB for stability 

tests, later operated by NOAA as 
1110005 for weather research, acquired 
by George T. Baker Aviation School at 
Miami Airport 

1420 w/o 11-22-54 at Glenn L. Martin 
·1421 w/o 12-9-53 Bel Air, MD· 
1422 to Eglin APG for cold' hangar tests 
1423 to Wright Aeronautical Development 

Center 7-30-54 
1424 w/o 2-22-58 California 
1425 to MASDC in 1973 

V' Marlin B-57 Canberra~ Chapter 2: RB-57A Reconnaissance Version 

Joe Baughetjbaugher@worldnet.att.com 
Maintained by Carl Pelt) piece 
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B-57 Canberra Tactical Bomber 

The twin-jet Canberra was developed for the RAF in the late 1940's by English Electric, Limited. In 
1951 it was selected (in preference to the Martin XB-51 -see previous page) as a night-intruder bomber 
for service in the Korean War. The original intention was to procure Canberras directly from the British 
production line, but English Electric put RAF orders first. In the interest of speed, the Air Force ordered 
250 Canberras from Martin instead, ordering the old B-26 Plant No. 2 at Middle River re-opened for the 
purpose. They to be built "as is," without extensive modification beyond the addition of forward-firing 
wing guns and American cockpit equipment Two RAF Canberras were purchased and sent to the 
Martin factory as "dog ships. • · 

. . . 
Although there had been intense disappointment in Middle River over the cancellation of the iMovative 
XB-51, Canberra contracts were to prove both lucrative and long-lasting. Initial production, however, 
involved a number of serious delays. Conversion of British drawings and specifications to American 
standards took time. There were also problems with subcontractors. Instead of the Rolls Royce Avon 
turbojets used in British Canberras, the U.S. Air Force decided to use more powerful J65's, American 
versions of the Armstrong Siddley Sapphire, licensed to Curtiss-Wright and built by their subcontractor 
Buick. The early products of this complex collaboration frequently failed to meet Air Force standards. 
Wing panels subcontracted to Kaiser were delivered late; that subcontract eventually had to be 
cancelled. Most seriously, one of Martin's British Canberras crashed on a test flight in December 1951. 
The Martin test engineer on the flight. unable to escape from his seat inside the fuselage, was killed. 
The resulting re-evaluation of the Canberra's safety caused still more delays. The Air Force was 
sufficiently concerned to order a competing plane from Douglas in February 1952: the Navy's twin-jet 
A3D Sky\varrior which became the Air Force B-66. 

In September 1951 Martin engineers had proposed to add elements of their XB-51 design to a "Super 
· Canberra. • This would have had S\vept wings, plus aT tail, larger cockpit, Shoran navigation system, 

and rotary bomb-bay. Unwilling to accept delay, the Air Force had turned it down, only to reconsider 
v.tJC:n the prototype crashed a few weeks later. Wright Field officials demanded that thirty-one specific 
design flaws be corrected,: pointing out the the RAF had submitted a similar list to English Electric. 
Martin was authorized to install the rotary bomb-bay in all B-57's and to add the new cockpit, along with 
fuselage dive brakes and external weapons points, after the 75th plane. In compensation the total order 
was reduced from 250 to 177 planes. An immediate follow-on contract provided for a total of240 of the 
improved models: 202 B-57B bombers plus 38 dual-control B-57C trainers. 

The first Martin B-57 A, almost indistingUishable from a British Canberra, did not fly until July 1953. 
With the war in Korea just ending, only eight were delivered as bombers; 67 were built as RB-57A 
tactical recoMaissance planes. The improved B-57B's and Cs that followed differed most visibly in 
their long teardrop canopies, which offered more visibility and also easier ejection for the second 
crewman in an emergency. A Shoran navigation/bombing system and better radar were also included. 
The extra weight of the modifications reduced the Martin B-57's speed, range, and ceiling in comparison 
with the British Canberra, but they added combat capabilities. Further orders included two other models, 
the RB-5ID reconnaissance plane with longer wings for high altitude, and B-57E target tug, capable of 
streaming targets as high as 30,000 (later 48,000) feel Twenty of the former and 68 of the latter \vere 

I of~ I - 0310,12001 6:2.5 PM 



1
: osfct/Jr£ 

ii ?' 1 !;2 5/!t~t-__:_____ ----~·'--------------------!1 
I. ------~---~ 

--------,~,-------- ' l 
------f-;: ------v/3 -'L ,_ __ 

II ~ 
I' 
I I 

I i 
! I 

I: . 
! i 
'' I I 
I, ,, 
I' 
! ! 

I i 
-----~~~,-------

---- -~! -----------,--~--:----~-------

-I 

.' 
" 
; ' 
I' 

- --- -ll-----~ 
I: 
'I ----,1:-i --

lj 

II 
--l·--. 

I i ___ __ --------~ ------- ---
------ ~-~~- ---_ -- __ · 
-------n--------

~ I 
i j 

il 
-- •r- --:I , I ___ ]. ___ _ 

:I ----- _J! ______ _ 

---- ---~-----

i I _ _ __ 
•t------
; I 
II 
" - ··-- - --:I 

-~- -- :1- -

-----;r--~ ~---

; I -- -;:---,----
'' 

-------



Jl.brtin XB-SI - Clmptcr I ht!p:/.";\'\\'W .csd. uwo.a!;>ettypi'tlc:von 'baughcr _ usibOS 1-Q l.h!rnl 

7/:Z.-:r/5&. 05/tl'l/3Z.. 
eight 20-mm cannon in the nose, with 160 rpg. Up to 10,400 pounds of bombs could be canied, but the 
basic mission consisted of the delivery of 4000 pounds over a 475-mile radius. 

In 1950, foDo\'oing the beginning of the Korean War, the USAF percrn-ed a need for a night intruder 
bomber to replace the Douglas A-261nvader. The XB-51 was entered in the contest, along \\lth the North 
American B-45 Tornado and the North American AJ-1 Savage. Foreign entries included the Auo Canada 
CF-100, a min-jet aD-weather interceptor, and the English Electric Canberra. On December 15, 1950 a 
Senior Board of officers recommended that the ::\.13-51 and the Canberra had the best potential as a night 
intruder. Although a relatively large aircraft, the XB-51 was highly manem.-erable for its size. At low · 
levels, it had a very satisfactory turning radius in the speed range of280-310 lAS. Howe\-er, its low limit 
load factor of 3.67 G Se\-erely limited its capability during tactical operations, and was generally 
considered unsatisfactory. The XD-51 was nearly a hundred knots faster than the Canberra at low le\-e~ its 
ma:wnum speed ofl\lach 0.89 below 30,000 feet made interceptions of the XD-51 by aircraft such as the 
F-86 extremely difficult. Howe\-er, the endurance of the XD-51 was much poorer than that of the 
Canberra, with the Canberra being able to loiter for 2 V. hours m-er a target 780 nautical miles from its 
base. The XB-51 could loiter only one hour o"-er a target 350 nautical miles from its base. Despite the 
prospect that imprm-ed jet engines would eventually be available, there was little prospect that the range 
and endurance of the XB-51 would improve sufficiently to meet the loiter time requirement. 1n addition, it 
\Vas thought that the small outrigger wheels on the XB-51 might be troublesome at hastily-prepared 
forward air bases. 1n early 1951, a fly-off at Andrews AFB fmally settled the issue, and the Canberra was 
declared the \\inner. On l\larch 23, 1951, 250 examples of the Canberra were ordered under the 
designation n-57 A. 

The ::\.13-51 program was canceled in Nm-ember of 1951. Howe\-er, l\lartin was not aD that upset, since 
they were awarded the contract to build the B-57. 

Flight tests \\ith both prototypes continued after program cancellation. The second XB-51 (48-686) 
· crashed on May 9, 1952 during low-IC\-elaerobatics o"-er Edwards AFB, killing its pilot. The flfSt 

prototype XB-51 continued on \\ith various other test work. Extensive tests on high-speed bomb release 
were carried out, and the tail configuratiOn, variable incidence \\ing, and bicycle-type landing gear 
pro"ided much useful data. The XB-51 even starred in a mo\ie- the film Toward the Unknown starring 
\Villiam Holden in which it was assigned the spurious designation "Gilbert XF-120". The aircraft was 
totally destmycd on l\larch 25, 1956 in a crash at B~ Field, Texas. 

Specification of Martin XB-51: 

Powerplant: 
· Three General Electric 147-GE-13 turbojets, each rated at 5200 lb.s.l 

Performance: 
1\fa.mnum speed 645 mph at sea le\-el. Cruising speed 532 mph, landing speed 153 mph. Set"\ ice 
ceiling 40,500 feet. Initial climb rate 6980 feet per minute. Normal range 107S miles, ma.Wt!um 
range 1613 miles. 

Weights: 
29,58.; pounds empty, 55,923 pounds gross, 62,457 pounds ma.Wt!um. 

Dimensions: 
Wingspan 53 feet 1 inch, length 85 feet I inch, height 17 feet 4 inches, \\lng area 548 square feet. 

Armament: 
Eight 20-mm cannon \\lth total ammunition capacity of 1280 rounds. Normal bombload was four 
internal bombs of 1600 lb each or two external bombs of2000 pounds each. 1\la.WIIum bombload 
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PHOTOl 
n. ftnt :ltB-61 "' ehowD -v Illite tat prosnm with th 

• CftW m1tzy batch as- fanrard of the froat per. '1be wiDe I 
Mt at 7.6 • far tubGff ll!ld lmy!lnp, aDd the ClllteriiD 
tm&bw lntab &o ope!L '1be-art &o manxm with whit. oat 
111111 Oil.~ field. 

PHOT02 · 
'1be XB-61 ben utmz. four JATO bottlee; bur!lfq far 0111: 
U --'• pnwldlDc u •ddftlnnal 4000 lbL of thruat II 
tabdf. F1ape aDd alatll are m:teaded mel the aft par -
oatrlgtn ban alread7 retnctlld. Nota tht tbn1e f&op hhlp 
below .cJt ..m._ 

PHOTOll 
ru crillllor1lle wlq "* ''""' • bo lfiiC'"•t 1", ullilrlw:a Ml'cDftoo 
~are IDitalled ,tu.& fonranl of the aft fuaolqe atar.,. 
ban, here beiDa doeed. Also 'rialble Ia the nuar-t CftJlll 
painted oa the oater wfDc pe!IU ll!ld the loonr lll!face of tho 
forward 1101111 whlda wu applied lata Ill the proJralll. . 

PHOTO<& ' 
n. rN"'tauaMI pot"IICIIIDIII provide Kale refermce. Not. tho 
ballet falrinc Oil the ~-tall, the opeD ..,_. peel far tho 
llllmber 2 mcfDe ll!ld ita cloeed lutab. '1be llDilW8l easf:ao 
lutallatloa w~mp~tw mallltananm acceu ll!ld reducec 
~& ,.awfDc IIIOD*Ita. n. bnkfDc paraclmta II 
hoaaed Ill the falrfDc beta eeD the rudder ll!ld the at 
fue1age. Nota the lmall unlptar w!Ddow just aft IUid bela. 
the eble!cl..t cuopy. 
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- o er!tllrrm~ cr acc•cru · 
~ • ' 0 ••• ' ~ .. ( ••• • 1:1 ,., t· '• '- ,,., ... ,. •• t • '•••• • •••'\ ... 'I th •f It lrn••'A."' .t ... 'I' tt-.- • •;,• • 'l.f ·\.• • •t• ol'1 •t ... • 1t•PT-t 

. • • · ! " t•\ .,,, a.~ ... ,.rr ;'•"':rlt.- t t,;. :t.:• r.arra• .. • 1• • ···~~•• :•.\r l\•·1 an •· •: ~·r.'!. ~a~=•·" 1:. :·•,.. ., '1':•-~ a1 t J-t· (!~C •rd .... ·.: ·-····.: •.;• 

~ 9 :'.11.:! 19~2 ot. 07!/) PS'!', 1"-~1, :.~-~ " tO<'k off lr>n tA'-·•rc! .. \P ~n a LnrU••nal 
t~ P~ n lvht, e~r:>rted trJ a F-~6 t,vpe •L:·c:r~<t'to After a;>. r?ximate .;; '1o-.:nty. PO) nin·Jt.'!a 
or !"ll~ht. 1 lhP f-•1, pil?t WU reUevo•\1 of hiS d!sty &II o,aeort, anr. :"!~·,rne<J to fA;:ards 
.u·~. The 1!1-Sl ;sllot c:ontlnued hil llliaB~on for apr-roxir.at.e&,y ten :::' 1d.rute11 lc-nrer, 
-. ... :! th~n call Pel the control tower for ; C!l"l':!szlon l? l'l:ii<e lev alt.!t·:~~, ntv,n a:)eea fJ;f• 
!>)'•, tor the ;'UJ70se or obt.alnl~ IIIOt\?n pict·srer conrav,e 'l! act.i~ue~ t..t.n,. conducted 
at !.l';e Air Fon: .. l"lL:-ht. T•·st. c .. nter. ~er:isRtc:>n vas ;o:nnt .. d, &."'G ~: • .; .• Uot made hia 
Cirat ;>ass fro= vest. to ~a•t• A!t~r H.t' eeccnd and third ~ tae• a ••r.,. CO!'Il·leted,. a 
fo••rth pass, frc111 east. to vest, vaa initiated. 'Ihl• pasa va• eff•~~~d at. a a;..o:.a lover 
•.han that. or the prertnua three pan•.>, at an altitude ap_ roxirla~ .. :r equl w that or 
the hdwardt C~ntrol Tower. As the aircraft passed the vest. end o! :r.e r~~ area, the 
pilot raised the n~ae or thP. ~F-51 sll£htly, and attempted an aile~~ roli to the 
Tt.e Mll ,.ppt'ared mmal. until the aircraft t-ec&l'lll in·:erted; then ::; .. n.~e dropped 
lov the hcrilono At. this point, the aircraft a;:~peared t.o •dl•it o~t.• or tJ-,e roll, 
ir.g the ground 1n a le!t.-•ing•l0'.;1 alU::.tly no•e-dawn attitude. :-: ... cruh vas !olloved 
hy an explosion and !ire vhlch nsult~d in total demllac.J~~tnt or t::c aircraft and death 
to the pilot. 

1a a result or reviewing all the evidence preaf'nted b«ofore the .llrcratt .lccideat. 
InnaUgat1on Board, which connned on 19 '!'~ 1952, t.he tollov111g !~.iW,s are taereey 
1\0l:ni lted& 

(l) It. vas determined that no-earlier than a veek prior t.o:t~• accident., as are~ 
ault. ot ct'rrnpondence initiated by the Chief or Statr, USAF, and indorsed 1n tum b;r 
t.he COIII,andlng General, ARDC, the subject. or Fl,ylng Safety vas str.;s •·d to all pilots 
or the Flight. Teat Operat.i~na Lab, 'b7 the Chlet or t~t eection. '!'~.is ~DCet1ng1 which 
lasted approximatel;r thirty (30) 11nutea, vas at.tend~d by t.he pilot ~volved 1n auhject 
accident. As a part. ot the general t.cpic: or Flying Sa!ety1 tho =~:~:t. of ~r disci• 
pllne vas diacuaaed. . 

(2) No doubt. exlsta in the llllnda cor all ~~~embers of the .llrcn!t Aceldent. Soard, 
that. the comunlc:aUona fron the Glenu :.. ~artln eo., concerning cer~aln recoasr.sended 
restrictions on the IB-51, vas bro111;ht. to the attention ct the pil::, n~t only eight 
(II) t.o ten (10) d:ll)'a prior to t.he date or t.he accident, but again en the roorninot or the 
accident, just before take-off. Further, teat.iJ!lony en nc~rd ln.!J.Cl:t'IJ that t.h" 
or the XB-51, in a radio trarun!aaion to the escort pilot., atat .. d t!' .. tt he was '""'"""'cuo1~ 
to a rate or climb not to exceed S,OOO teet per ninut.e, there~ hi¥'-~~ indication that 
he vas familiar with subject co~"'icationa. It vas the c~nclusion or tiYer, member ot 
the !!oard, that the coDCernin& the aa1n •t.4.7• "! t.ha tual. talks 1A 

RECOUN:EHDATIOMS few atdoa to prnmt limi1u •:ridmts: 

It is reeomnended that tha ~alone ot paragraph 14d, 
60-16 t>e re-eJ!9hu1z:ed and reilf•\ed. 

.Air Force Re~r.llation 



''·c)) '%'be lcc1c!mt !card tcnmd no m.d•nce or 1-.:k ot prOJIC" np.rriaiaD ud ..ub
Uehed c:oncluainly that per~onnel 1n a position of respona1b11it7 were total.q unavare 
that a llov roll 1n cl~ae proxiJiity to the ground, had been or vu to be cont.e~lated 

' bT the pUot of the X!·Sl· It 1111\Y be added, bovenr, that 1n anticipation or subnit-
ting a requut tor rerahsion to pertom a slov rcll during tbe forthcoaing .lnled 
Forcea Ill)" Shov, the ;:Uot.· had infonully dbcuued the subject ~~~&neUTer vitb 1011111 of 
the other pilots &!!i~ed to tbe aL~ organization. It vu t=poaaible, howeTer, to ea

. tablUh, that the FUot or the Ill·Sl vu, in fact, intendin~t to execute a slov roll on 
thia IF8Cit1C fli~t.t, ~S A result. or these diacuaaiOnlo 

• (4) FroM re7ie¥'-~ all or the eyidence aT&ilable, including the action picture 
· 'f film which vas seen to;; all Accident !Icard .,..l'lb~rs, it is concluded t::at. the aircraft 
'~ vu 1D a mechanical~ ~~it able condition and that no structural failure or wrunct.ion 
• occurred prior to t!:e initial contact or the aircroft vlt.h the r.round. 
: (S) Fro111 all e\·!.d~nce "'~bmit.ted, it ill the e:mcbllion or the Aecl.dent Board, that 

·. i only the photo~;r~h•r ud~ed to photographing this rlieht, and the pilot or subject 
· ! fiight, were aware yrior to the fiight, that a elov roll, 1n all probabU1ty would be 

··• atteii!Pted on the lut high spet'd pasa or the aircraft. 
; (6) The direct c:aaae ot IIUhject accident 1B an aerobatic maneunr, described as 
1 an aUeron roll whic:!l ;;u initiated in close proxWty to the grcund, lea'ring inadequate 
t altitude in which to !'i!cover fr'OIII an innrted post lion. 
1 
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27 Kq 19S2 

1. IB·Sl, SN !;6-686A. assigned to the llr Force Flight Test Center, 
Edwards Ur Forc:e B&3'!, Cali!oml&, took ott Cl'l a local fllght at 07SJ PST, 
9 llq 1952. The purpos'! o! th~ !Ught was to pertorm a tuncUonal test 
fiight an<! to make low altl\ude pus .. , tor pl.otograph1c purpoSIUh The 
.Urcra!t crasmd en the west end ot Edwards .lFB at 081.1 PST during a slaw 
roll at loor al Utude. The pilot ot the a1rcratt was ratallT inJured and 
tm a1:c:-a!t. was destroyqd b7 impact with tm groun:l and the subsequent 

'!xploston. 

co:c us !:!!!i 
2. Jt 1a conclu~d that· 

a. The pilot :lelib<'ra.t•l,y atf.lolllpt"rl an unauthor1Z'!<i slow roll 
wt.tle 111rJdfli; a low 1\ltUurl'! pa.:!s across tm ti"ld (~'! par 7). 

I . 
b. Acrobatic II&MUV"rs ...,r .. not prescr1b'>d tor the mission betllc 

C) :;om t •~e par 12). \ 

Co Prier to the !Ught the pilot or the a1rcran had in!on~e<i 
~'"' photocrapher that he would ,.ala! a slo. roll on his fourth pa" acroaa 
t!Jo fl,.H t see pa:- 11). 

d. su.,..rvtsory P"rso•lll'"l w.,r., not aware o! tm pilo)\ 1
11 1ntent1m 

v. Jl:-w roll thA a.1r~:a!t •.111Ul a:'&"r tl•• ... :.:lt..nt -:;r.r.IU"J"oi (s,.e par 11). 
l 
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RESTRICTED 

). IT r.:; RECOO!!ND~ Tl!AT ill! CU.IILU.'DOO O~NERAL, UR RESEARI:lf AND 
DEVELO~T CClllllND1 

a. Insure that tl'lst fllgbb ar.d special purpose n1gbh are no\ 
used as a :ed1UII for unauthori~~td, dangerous m&Muvers (see pars 7 - 12) • 

• 
4. I!P.cCIII::li!ndaUon contal.nl'ld 1n paragraph J has been referred bT 

letwr te the C0111111an.iing G<!Mral, llr Re"tarcb an1 Denlop~~ent Camund 
to,. action and rep}T. 

HIS'l'O!lY OF FU1HT 
' ! 

So :B-·Sl. SH 46-686A, d~ar\ed Ed-wards Air Fof'Ce Base, at 07SJ PST 
on a d•Jal purpos• miSsion. The first r•rt or th• m1ss1on was a functional 
test rllght. The latt•r part or ~:"' tllgr.~ was to b8 low altUadl'! pUS"S 
!or a pl:otogrgpher to male'! mcrrlng pictures of thfl a1rc:ra!t 1n tUght. At 
RpproX!llla~ely 0810 PSr the pllot not1!1ed the control tower; that the tunc
HonAl t .. st !Ugh\ was sucC'!ss!ul17 ccmpleted. He then requested tower 
permission to make low altitude pass~s across the field tor photographic 
purpos"''• P~rmiu1on was grant,.d and th! XB-51 made three low al\Uude 
pa5e~s at an estimated sp.,~d of SOO knots. On the fourth pus the spe~d 
was "~tiaatl!d at 300 - 350 knots. The pass was aa.le freD east to was\ 
approximat"lT •tower high•. As the aircraft pua'!d the t01111r, a slow roll 
to s.he ri~ht was started. Dur1ng the la5t one-third of \he slow roll, the 
atr-:r,!t •.iishl'!d out• an:1 struck th! groun1 1n an appro:daa\e forl7 de&""• 
i.P!t. Wl.:lg lC'II' at.\1\uda. The aircraft d1a1ntt'grated oo i.llpact with the 
g:ourad anJ "!Xploded as the fusela,:e struck t.he ground. 

"· lnV'!~UgaUcn at the scene or tho!. cruh revealed that parts or 
tl .. ..:.rcr&ft """ stre1111 over an area or appraxiJiately two hundred 7ards 
or: ie an 1 J~e- hal! aile be;rood the rtrs t 1lllpac: ~ point. All leading edge 
:ala~~ W'!re !ound sU~h~ly !orward and to the lett or the iapact point. 
Th" sub were ratr}T intact 1n·i1ca\1ng tt .. T caao" orr oC the wing 1.mml!d1-
ate)y on a.pv.t oC the left rlng and prtor to the explos1oo. rhe hniing 
~ur ,..,J p..ru ot all erqin~l wel"'t !ot.nJ almost a haU-t~1le be7ood U11 
p<.1n~ ~r ap:>et. Clnl7 !ICI&ll parts or the wings and !usela.~" s•ctlon went 
(c;W\1 du8 to nol~nc'l ot \t:P 11Xplo,1on • 

. •. Flet· .. r~• or,,... tnr~., lcrw alUtui~ PU''"' ant u .. accidlont ...,,... 
tt_.t.,;.."l•C. t•y ,. phot.ographAr Wlllfl.c.! a ::nv1~ r~r.a.. t.•l•Phot.a. l,.ns, ant c.,!, .. r 
!l.llllo l C··~nle<1 at•J17 c,: tl,., nl.ll tn 'I'=" :110\lon 1:,clos,.d n~ llllH•m~tl·._ 

. l 

• 
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or failure c! ar:y part. ot th- C.rcratt rrior to tmpa:t. Gear and flaps 
--re 1n th• 1!;) position a~ t!:- o! i.llpact. The tila &ha-e:f that almost 
!!::led.l.ate~ a!t~r passing tho ;::!lotograph•r, who wa-3 locatotd near the 
::mtr~l \c.!'r, the nose ot t~..., aircraft was raised and the aircraft darted 
a .slow rell to Uti! righ\. -:"he nose or thfl aircraft reaained &bene the 
:.0::-i:l.on unttl a!'\~r thn a.i!":n!~ WM in'f!'rt"::L Approxia&t'!ly two-thirds 
~hro:1gh u ... ro:l Ue nose dr~:l al!ghUy. Passing thrqh the three
!aurths pos!tion or tho! ro!!, ~:-r nos~ drcpped below the horism. The 
::.a.tt'!r part o! the roll w~ s !:.ilar to a barrel roll. .la the roll r'!&ched 
a point o! sn~n•l.ghth3 coc;:~t1on~ tbo left wing struck the ground. Aa 
the lett. win~ c~led th'! r!6l:t wing slats Clllll8 ott, tolland b7 the 
::-~ht. wing. As the tusela.;• atri.ICk the ground an explodcn occurred. 
;:,.., !11m d10!tni ~ely showed ~r.~~ ~M sl"" roll was S!looth and well executed 
tc. the po!nt w!!•:-e the nos'! !r~?'!d• 1n.iicat1n,: that. the alrcratt was 
~lllg !lC!Wll t~.r<"~h the mar•"-r~r b-.f th• p11C't.. It the roll had bo!ten 
:l.!l~T-.rt'!nt!j" a:!S~d b7 a!!:.&:! .:...,:\ion in thlro aircratt, it. is Ulcely that 
-:;., IB.Illli'IUV!:" ·~"a hav" App'!L""'!:l rough ar:j JP.rky. I\ was alto notl!d 
-:hat. the pilct r old the photOi=a;>h'!r prior to thl! tllght that. he would 
•m a !!lC'W r~~l on hill !O';rt.:: pass across u .. t1eld, and the aeciden\ 
~~:urr>!'d on t~ !ourth pass. 3ued m the~to !actora U is apparent that 
the slow rcll w1s ex,.:ut.e:t '1::7 \he p1lct.. 

I 
8. !levi~• ot the Fcona 11 '111gb\ Md Balance Clearance, dbcloseci 

-:!:"~ IIAC wa, -.11 reanrarl en t&Jato!t but watun allowable Ulllih. h 
lo:al clearan:e !ona was prcp'!rly maJe out. with •Low Torer Passes• 
~n~ered 1n re:arks section. 

9o llevHw ot mllintenar.e-. :"'!cords 1neluJ1ng J.F Fora 1, Parts I and 
II, r~,-,al"d ::o discrepancies w!".ich couU hue been a factor 1n \he I 
a:c1 !•:r:t. ~ .. technical or'!•:- wa-3 not. cmplll!.i with but. was not cm
r!~ere:i t•• t... a !&~tor in t.i>! a::1dent. SCJDe d1C!ical\7 ba.:f been en
~wzat'!ced 1Jl tl>! m?l with !:>el cells collapsing. TM GleM L. llarUJI 
C'"-<lC;:L"ll', ;n a t~legra:a d!lto!:! 2~ April 17)2. rf!CCIDI!li!Med the IB-Sl be 
r~st!'lct"!•1 to :;Jo)) !eat P"r =:.r.~te rate of cllmb or dotscen\ 1 with no 
a;;.:o::'batle: .n~!l prcpo!r 1Mt::-.::s~nht1en coulJ bl! installed. !iwards 
.Lr: •r.,;tr.•~n a..-.1 llarun ..U::-:ra!t t"chnt.:al r•presen\at1T•s w~re of the 
:-;:..n:on t.t .. \t. ~:;~:1 wu: not a !a.::t:>r 11l u .. ac~1~n\. i 

). Jo f ~~~:.t fut Labor&~~!7 S:J?'"I"Vhory r•rsonne} Wei"" 1nt .. rrogatlt~ 

~~~~ !~t:~~~-~~1~:~::'" 1~~~~~:;~~~! .. ~ ~~::'~~0;l~;~w~1!~~d~~~d~~ 
. I :.y t~l' X!\.<~ 1.:1r.g the }..-z.•: F·:trc•s Day O"!•··ration on 17 lla,y 1?$;?.; 

.D-.··•r.; ~t, .. .!l~~· ... .t!lOn o! tr~ .t.:.r Sr.uw tor Arm.-·! ~ere•' !l.a_:t, :\ wu 
~.c!.: ... J t.:,.. ;;:.! wo .. :-:1 1:; • !:-;• rr.ll ;~, ~~·· !fi £;£. A :IL"'l"!''.:vor ot \h1• 
~r.l •u~:t :•, ... .:-~. l•JW a1.t:~~~ ;.."Lt.) rtC:"IJ::'• t!..- ! .. 'fli, a PJ•l 'J;) tu 
la•·r· .. ·u * .... , .. ,t ........ _. a•"l .......... ,.,.r,•l · . -· • ·~ ... .. . • • .,.. • ._.. .. .-:-.. -' .... ···"!> • .. . ..... • 
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11. Further 1n\errogat1on o! sup!!:-ri~ory p'!raOM'!l l"!!'l"!aled \hat 
a proj!et. ha.i bo!'!n @S\abll!~d t.o 11m a rtllll history or act1Y1U!!1!1 
~rfonMd by t.M Fl1gh\ Test C"nt'!ro :'he p1ct.ur-s t.akl!n or t.ho X&-Sl . 
rught. were to b9 part or t.t!s r11m h1s:ory. Prtcir to t.m XB-Sl r11gh1; 
t.h!t pilot. •as reqUI!s\'!d by tm film proJ!et. ottioer \o aah S'!T!"ral law 
alU\ude pa.sses tor photogr&;l"T PllTPCs~s. Tm pilot. \ben eon\ae\ed 1be1 

!<!lrards AF13 nigh\ Satet,- O!t1cer, w!lo wa.s acting Base Op!raUcns Orticer, 
and d1seussl'd t.ht lew alUt.ude pa.ss'!a wit.!:l hill. the pilot. did no\ men.;. 
Uon to Ue Flight. Satetr O!tieer or tr:17 ot.h'!r sllp'!rrtSOJ'7 ~rsonnel that. 
:w intended t.o am a lllaw roll during t..'le aisdcn. Jus\ prior \o t.abt
o!t tbe pho\eographer contact.•d \m pilot and briefed hill oa t.m pos1Uca 
!rca •hleh h11 would be hldng \IB p1e\uru. The pilot aeknOII'ledged and 
told \he p!:lo\ographer that. h! would do a slow roll en thlt. toart.h low i 
al\1\u:ie pass. Just. prier to mU:ing his fourth low alUt.:Jde pa.ss \he l 
;::1lot. called on Test. Frequ,.ney- and stat!.! \hat l'e would make a slow roll 
on the Mxt. pass. Ill! did not state U:at th'! slow roll Y17lld b9 made a\ 
low alUtudtoo 

12. Par4braph 9, AlT Fore'! P'llght. Ttost Center ~gulaUon 62-2, 
stat•s, •there Will be no a-:roba\1.:: fl.Tlne; a\ arrr ttme, ::nleas dul,
&'lthcr1~d b7 cmpetton\ au\hort\7 for se!>!dul'!d aerial de:aonstra\ion 
cr !n connection with app-o'l'!d !Ugh\ tto3t progra•. No AFTI'C lleg'.l1a-; 
ti?:'l. •u,.,s I""~Ul.re.,..n\ !or carpu ... -..~ with para;raph ll.d .lFR 60-16, 
w!:lch states • No pilot. will ptr!orn acr,ba\le !light un1'!sa during 
~hot eourse o! the man.,uVl!r, including tiP- entr,- and reC:CI'I''"-l"Y• \he 
atrcra~ Will at all U.llll!s remain at an a1U \uds ot lSOO tee\ abaft 
tm surro:lll.:i1ng terrain•. Inteuognhon of sup-rnsory ~rsonnel re
"P.ale.i that AFFTC ha3 no re'1u1re:..nt. for urcrat\ \:) per!ona acrobatic:a 
~t. l"" a1tH'Jdo! 1n nolation ot paragr&;l!t ll&d AFR 60-16. 

1). Tll'! pllo\ o! the &lrcratt. was a W'!ll q'.lal1t1ed t'!U pilot.. 
He was Uwo 0;>-ratiOII.ll Ot!iCI!r tor t.l'e Test. t'p<!raUon Laboratory, and 
~: .. sur.,rvucr ot other \.,st pilot.:s. HI' wu !IDillar wi\1: A1r l'orce 
&::1 .Air Fo:-:to Fllgh\ Test t:<!n•...,r Regulat1ons. !hot pilot 11.&:1 pertor~~ed 
!Uss ion' of tt-.u kind preV1ous]J' 1n tM X3 Sl and other -:,-;>e &1rcratt.. 
F.~ •a.s not. br1e!P.d tor this !light. by s~,-errtsory p<tnor.nel, as it was 
a :1cmal r<>utl.Jito aisslono T:~e pilot h.1~ a;;proxt.at'!!l1 36-:lO hours 
!:y1..,g tt- 1ndu:l1ng o'l!!r 5'00 ~.our~o 1n Jet urcnrt. Ha t.u flam ' 
!c.rl.¥ ~uular planes. such as tl'B ll-I.J -'-"'J: B ~5. lie hai approx1Jiate11 
:.; t.,.r~ 1n t~e XII-51 sinoe hU or1t:1nA! cr,.tk out 1n DeC"Aber l9Slo .. 
A ''""PlPtf!J •P~•Uoon&lr'!! for \M Ill~;, •·\~ t~u.-..d 1n his !'light record. 
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If inclosures are wT·,iraovi1 fer r.r.t attached! th~ classification 
of this corr~por.~; ~~ v.;!l b: :.;:'lc~:!:d in acco:dance with 

Pdr. 25E, AFR-205 I. . 
Fl'O( 23J!qS2) lat. lrld 

Headqual'Urs, .l1r Force ni&ht. Teet Center, !dvards Air Force Ball, 
Edvarda, Cal.Hom1a 2) Kq 1952 

'1'01 Oinctorat.e ot Flight. Sate~ Research, Otriee ot the Deput.)< In· 
epect.o\' OeniJ~l tor Technical InapeoUon and Fll&bt. llatet-7 lie• 
... rch, Nor~n .l1r Force !!an1 Call!ornia · . . , 

I 

. • ! 

.. 
; 

1, Tranedtt.ed herevit.h 1n accordance Vit.h parqraph Lea,· U ReJU• 
lat.ion 62-lla, 11 Report or Major A1reratt. .lcoident, inTolnnc D-51, 46-
6f.6, vl11ch occurred on 9 ~ 1952~· 'I . 

2, The urders1ped hu person~ redewd t.h11 Report. and concur• 
ln the !1nd1nga and rBCOI'If.endationa ot lhe .lircratt. Acoident. lmelt.ic&• 
tin& l!oard.- · The ,.ot.ion plct.ure tila (claaaitled COtiFlllEMTUL) reterrecl . 
to vit.hln the report. vaa forwarded W.r .. parat.e conr to t.he oo, »ux:, · 

ttrore, 1'.AZ7lando I . . •· .. . . 
3. .Uttoough no 'llolat.lona or Ulb t.n*"~~. be~n ~et.ect.ed d'!l inc 

p:ont.l.a before t.hb accident. and none Iince, 1t.rlnccat. ~tat.hot'• hue 
·. 1: I I ,. .•.. ·' 

• • j • 
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FTO, U'F1C, EAFB, Edwards, 

1

Cal11' ., Subjecta Major .t.ircra!t Accident, 
Xl:l-51, 46~86 (23 J'.q 52) I 

. t 
• 

been instituted to prtrYent erJ7 recurnmce. The .. Mt.l:oda include 
analp1s or ind1Y1daal pilots • histories, ueicnJ~ent ot project!! 
in accordance vith capa.b1llt1 .. exhibited 1n thole h11tor1es, con
t.inlling ana~it ot •pilot!!' Jlldpent• abilit1u, c!U-.lnation ot 
applicable diacipl.iJI.vr policies, el!Jdnat1on of po .. ible •accident 
prone• pereonnel, and re-udgnment ot dat1u wbenner the tactll 
indicate a poesible crarl.tatiollll. trend toward l.IXit)' ot fqinc dis
cipline or deterioration 1n t]T1ng Jaclpent. J 
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llncla n/c J • S • II)L'l'OIIER 
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'.!.ojo:- A1rc:ra1't Accident Imclvir.g ~Sl, Slf L6-68S.l that . 
Oeco~rred en 9 :lq,,19S2_ at l!"brards llr.1crce. J!Ue;~Edward•• · 
Cali!"emia · · ~ . . . . 1 · · r;.· · · ' .. 

.. 

. 

-----~ ,· 

.. 

. . I . . . . . ) ·. :.k . 
·c - .. ' . .. 

. 'l'Oi De~7 ~ctbr' ~ra1:tisu ;·_ ' J ~ ~; · ~~; .. " ·: .. 

r 

• Ncrtoa J.ir_ Force .Sia.ee ~ • ._ _. j • •. _ ~.. . ., : -~ 
.sa:Ca,l'~:nu-. l')(j" ·.'.: __ , ·\.:, .. _.!~.; -~·.:.:.: ..... ,..~~···/ ·t· .<··_-. f'· .-·.t· 

)' .. . .... ~ ~: 
_..UU... . ·'lr • • .... • : .-.. '• .• ·~ , c ,.,T ' ... ~ . . . . . ~· 

..... . ... . .. : :; ._ :· 
·.-. o ·~~····r:·~ ·,,·-. _t··:.'-.... ~-~.··.' _·: 

. I 1 •. RertNDCei."ude ~~~ lette;·d~ecs:h x~/l?Sz, ... ·~;j·~~: ... J 

"~cial Inna!icati::n or Kajor .Urcrart .lcCidllit.· Iinoolrlnc XB-Sl, •• , ~ 
SU h6-686A, 9 ~ 1952," "w1Ua" attach.., .• c1al aecidC!t repcirti ':, ;;: .. ~. 

• ~ ~- • •r • ·: ~ - .. ~. • ~ >: ~ .., ~. . • • ~ . . . 
. . 2.. In redewilli: the report., 1t was apparent, tbe amouneu or· 

tt:e f'itdint;S n~essitated that 1.:Ziediat.e action be taken to iDIRml . 
tl·.at accic:'ent! or slmilar nature do not occur. b a result or the · '. 
ac:c11ent., all ;..'l!lC 1nstallat1CM hne been directed io'. take the fol-
lowing action: ·. ~ . .t · • ,; •. · . .~- ! .. • -: 

"1. • • , 
. • • 1' 

(a) ~ atta~hed r~port b<t ,.,.de•a~epeclal 110bjeCt 8t. ihe:- .. 
next nr-~ Sa1'et1 !MeUDl and rreel.l d1ecuuec!.with.pllot•pers~ 

.... 

.. ... 

ml. .: . . - ;, . .. . ·:- , ' . . - .. •. h • :. "r .•.. : .t· 

__ · .. ~~- ~ ·.·: .. ··: ___ ,,·~~-':. ··. 
, (l:) .\~rcipriate· ie_uares be tmn to in~. tbat-pllota.c ·.~.. 1 •• 

tuU7 ll¥erstand the illportmce to U:t res~arch. arieS denlopunt · 
nrogrm er t.he teat ·111111oa tnd the aircraft: tquiJIIeDt .~ are. ! · • 1: • . ' . ·- . . . ~ . , ... ng. . · •. 
• "'"J. • . 

~. 

(c) Ir.sure. tl'.at tcit. !ligJ!ts are 'no\ .used as ·a •tdiu:a ·ror • 
un~thor:!:e1 dangert"'U•.aaneuYtn~•· · • · 

). It ns requested Wa Madquartere be a•lrlsed· or action taken 
en Ule reeo""l ·•!'rlationll as outli.ne-1 in Paragraphs 2a, b and· c abo.,.,. 

. . . 
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J!Q I.RDC JOXIF-J, Subjeett :lajor Ai·rcrart Accident ImOlnng.X&-lS, 
Sl I,~G86A Th:l t Oc.:urred on 9 1!a,y 1952 at Ed1rarda .Air· Force Bue, 

· Fdwarda, Cal1forr.ia ~ · " ', 

. f 

-· ' . . :~'r;- . : "" · .• _ • ' 
1,, This eO"TI&Dd ·..n1 continue. tc wage an aggresaiTe c-· ' · · 

paign to ~~e Jl!!!'80Mel errors contributiDC to aircratt. ·aecideate 
through the ::~!'dia or a:eb'ong Aircraft aeeldent.:pri!T&Iltioil'program •. _, 1' . . ..• • :. . ... ' 

~ rn; OO"'iA~ GntE!W.t ?' ··t 
: . . ' 
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, ·•-, !»>'EST R. IWII~ · h Colonel, USJP · · . l;, Asst.. Deputt' ror· Operations 
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!lq i-F:-:~ :rx :t.J.3J, SubJ• 

!DOOF-3 (2 1 y,.., 52) 

• 
Hill Acrt. Acdt, XB-51, J.h..686 

2d IM 

T01 Oireo~:r or nt~ht S'lret:r Peee..rc!:, Office ot Deroty Inspector 
~'!le:-111, 'lortnn Air F.,rce Ba!!'e, C!llit:-rnt" 

1. ~~.!. e headquarters cnncu:re in ~~e findings and r~cCI!r.endations 
cont..!nei ~:: the report. 

2. I!: re~ev1nlf the reoort, it h er!'ftl'ent t.>tat stri.llgent actlt>n 
1~ nee•~~!.."':" to prevent t'le recurrence or at..,nar type accidents. Aa 
" N!!'.:.lt o~ t>,e 11ccident, this hea:qu.~rter~ h!o~ directed thllt all 
,~x !!l!·~:!~tions t..ke the rol\ov!ng act1~nl 

a. 7>,e renort, eubjectt s~c~al Invest1g~t1on or ~A~ or 
J.•rcrd't ; ::1:!ent TnvolT111ft X?-51, S'l 1.~6, 9 May 52 1 pre!""!rei ey 
t'-e o!t'!:e ~r the Deputy Insrector Gen<!:ral, Norton Air Force 3a~e, 
Cd1for.U~, N! ,._de 11 special !!llb~eet at U:e next t1)1.ng es!ety ,.,..u~ 
~'"ld met·· i!~e~,~ed vith pilot ~reo~elo 

to. .\t-':To:-rhte measures N! tr.'<en v, tnsure tlult piloh tully 
under!~n1 t~e i~rt..nee to the ~eee•rch and develo~nt pro~ or 
t.he te~· ,..!,si"ll !lnd t'l)e llirerert. e::;ui!O'llt they are apl.o:rtn<r• 

c. Insure tlv!t test 01¢h •re 110t used as me dill ror- ':l."'SUth

~r1:ed d~~~ro~~ ~·neuvers. 

d. ':'his headquarters be ac!vhed or actlon t~en on :re::.anenda
U<>~• a' t~·~tl!,..J in t~e !1reTl.I)US sut>-!'ft•sgraphs. 

~. '!'':!~ !:eadiU/Irters v!ll. con~!:r:e tn ""it• "n "g~11•1 ... c&.,.;'ftigD 
to reob•e ~r·<"n'lel errore contritr:ti~ to ~1rcr-art eceJdenh t.'I,.O'Jgh 
ths ~ib." ef ~ ~tr.,n~f airerart ftee1dent rr"!Tentl.on progra:: • 
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T'~ ;-u:-co~e ~! !!a.1or LAt!-:op•!: !'lir.!lt in the XB-$1 was to p<!r!?:'!'l 
& tunetior.al ~<'!t n~hto Upon CO!';!letior 0~ t"-' f'unetlonlll. t'!st nt~t, in 
ord'!r to J".ak~ ,..axl.mr ·~tUtr.aUon or the a1rer'ltt, he was to aeeor.l;)llsb 
se'n!rs11ov a!tit'-1-ie, hhhspe<!d p•~'es in tront or the·toll'lr in order t.'tat 
photono~;>!dc e'-rer&~:e .,t the XB-$1 c01Jlrt be obtained tor a project aeth1.t:r 
report to be -::s~ at the nut Al!DC Co."""':tnders• Conterenc:e. Y.ajor tat.hrop 
~ not in,trJ~t~ to do any acrobatiea, L'ld " s1ov roll bad not been included 
U part o!' t"" :-:!.:9iono t!ajor tath .. op u Cblet ot th., Fllr,ht Test Bra.nelt was 
tanilhr >l!th all SOP's and J.F Regulations. 

t.:~~~d te~t pilots ot th~ ?li~M. Te~t Operations Laboratory are 
responllible to r.-,ndw:t and ny one or !'lOre te!t pror,riii!!S on various projects. 
As teat pil~t.! t.':ey are responsible to in~ :n tht sueb pro<!rar.ts are conducted 
in a sa.re I"A."l.'l~r. Further, thoy are res!'()nslble tor I!I<Xlitorinr. and coordinat.inr; 
their indtvld::'l! pro.1eets vith "aintenanea :>~i Fl!~ht. Test EnP.in~rs invol'n!do 

1'!:~ :!.'l!~r:<l~ed as Chi<!! or th" :'lid•t Test Oper:1tio"s Laboratory 
111onitono nl1 r!'C'rTlii'IS, and at .:ue" tiMes A! t..':~!"G ls 1lll1 qmstion on nt~ht 
tee!t'ltque, h• ·~ t'le rinsl word on how U!e test vill be cnndncted. Prior to 
conducttnr 3.'1;: ~e:t rror,r&l'l~, til,. pilots are re1•lired to be r,raduate:t or U!" 
Test Pllots r.~'loolo · 

~ 
I 
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1) liq 1952 

I, 'l'ho!lllll B. Cu.rtlt, CAptai.D, USA7, SerTlce lo'al:lber l?OJlA, 11ge 2B, 
alf~!!ed &a Chief, ~at O>'entioDB l3r~ch, n~ht '!'eat Operation~ Il.bor .... 

- to1:7, D!""r4• Ur rorce ::,. .. , D!varde, Wltornill, make the tollovilll; 
ltlltt:rnt: 

On 9 !lq 1952 I Vlll ;FHient for dut,.- at 'l'eet ~rRtiOIIB !rlli!Ch, ntt;ht 
'!'lilt OperaUona Iabo:rato1:7, qpro:rimat1l7 20 ai.Dutll before the ICheduled 
t~Ue-off Uae of lli-Sl fl>6-086 I r~eeind a pho111 call fro. the MoUon Picture 
UIIU I.Dquiri.Dc aa to the 1tstua of the lll-.51. I atllted that the airplane 
would t17 Slid requnted that euerd be a1t up 10 aa to obta111 ~»Uon pio
\Urel of the airpllllle duri.Dc lov 8l.U\114e hi&h 11p11d pllUea upon cozpleUon 
of the twlcUow tnt fltt;ht, ':he purpo1e of the aboYe vu to obta111 fUa 
to bt utUlzed 111 a aoYit upictillc J.J'nC acUYiUn. I 1p0lce to x.Jor 
Lathrop concerni.Dt; the abon Slid r~qua1ted he aab appro:rlaehlT 4 p&IUI 
onr the caae:raa to obtai.D the delired fUa, .U thU Uae U Vat ~~greed 
that, lD preparation of the I.Dtecded air demonltration, sub~ect paatel would 
be Uaed fro11 the poi.Dt that the a1rpl811e begaD the t17-b7 UlltU the Ume 
that the tower WI i&ltei, '1he purpDII Of thia WI to I.DIUl'e that adequate 
Ume be 8llocllhd to porUcipat1Jic aircraft duri.D& the echeduled fi7-b71 
of the air demonet:raUoc, Upon the eompleUon of the ttmcUow teat ntt;ht, 
I called l'.a,!or Ur.tl:rop on the nl{:ht Tnt radio to dtteni.De 1t he we re•A:T 
to beci.D :raaree, An a!tirmaU're anever vaa obtainad, and Ma~or lathrop 
proceeded to call reward~ tower on °Dlq0 ehamlel, 'llhlch Will the ati!.Oled 
frecou.ne,. for the paaua, A call waa made to Edward• tover at ,10 all .. 
vee~ of the field, &lid the t1111111: of the paae waa begmi 11!cedlatel7, '!!le 
flr•t peaa val followed ~7 a eecond pa11 froa eaet_to veat, !efora e~ch 
pan ""' I.DiUated, a call va1 aade to !11var4e tovar, with no fUrther calla 
be1n& cade to me, A third peal va1 cozpleted from vtlt to eaet, ~ediatelJ' 
before bet;1nn1~~t: the fourth ran MaJor Ur.throp clllled &lid 1tllted, "I vUl 
llov dow to ~0 &lid do a roll, • At that tille I WI c8lled to the telephone, 
but cacnot remaber to v!loa I tallted, I returnee. lanedlatelT to the :radio 
ap-,ro:r!.:latel7 2 minute• later Slid obaened the aire:ratt tl71nt: b7 the J:aat 
F.ant;ar 1n an illnrtae. pod Uon, I eont111ued to ob~ene the aircraft !or 
appro:rlaetelT ~o of roll, J'arther dew of the aircraft val obetrocte4 b7 
the Yeet !'.~~~~gar. ~e onl7 trMninion b7 the ntt;ht 'l'eet radio &~~e. lli-Sl 
.;68:5 other than achlowle~!.nc enter111c or the pall va1 appro:rilllltelT 10 
::oillutee before tllke-ort, at vh1ch Ul!:e I c8lled !'.lljor Ilo.tt-.rop on the :radio 
to P.lcertai.D i! he val !n:~U1ar with the latut litter conctrnlDI: !111;!1\ 
reatrlctiolll of the aircraft. It bad cot a1 7et been receiYtd b7 th11 !rRnch. 
!:ott!lcaUon thllt wch r letter e:riated had b11n recelnd bT the Ullderl~ed 
after :-!A!or Ur.throp had l.erArted for the echeduled takt-o!t, I recelnd 
&II A!!ir=&tiYe anawer, and co fUrther di1cu11ion V&l pad•• 

,{}¥~~w. 
Captai.D, t'::JJ 



., • • 
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13 Mq 19S2 

I, ~ Jo Vogel, Field Engineer vith Glenn Lo Martin CCII".F~, ~:~alee the 
tollCivlng staumeata 

On 9 r..,- l9S2, at 07SJ m, Maj. Lat.hr"P took ott to tl¥ Fo''l.r. night on 
IB-Sl, L6-6E6, &Ill! Capt. lash vas ll11nf the cbaae airplme to check gear opera
tion in night. I, at Ma,1o Lathrop's request, aloac vitb Capto 0Jrt.1a ot Flil;bt 
'fest Operat1C!Ia, stqed at r11ght Test Opera tiona vbere I could lleten and answer 
aav requesh r.ade by HaJo Lathrop. I baard MaJ• Lathrop tell Capt. lfub that he, 
Maj. Lathrop, vas golnc to drop gear. 1h1a \IU acccapliahed and C&;lto Juh report
ed enl')"thing •o.r.•. .lt 0810 PST, Ma3• Lathrop called in that r.r.r. n~ht vas 
eat1Btacto17 L'ld that he vas going to make soa high speed nns onr the t1eld • 
.lt this tilml, I called Capt. Howells, .lnistant Chief ot Ma1r.tenance, and also 
Mro ~n, 1JDe Chief ot Bomber Maintenance, 1111d 1ntOl'l8d tha that MaJo Lathrop 
had called !n am eaid FoToFo night vas ntistact-,17• Maj. Latlm'p stated he vas 
going to lUke tl:ese high speed nns at lov altitude. .lt this Uae, I lett Fllght 
Test Operat.1CINI to co on the line to ob .. rn the rune. Ma,j. Latl=p ude three 
high speed runa at lov altitudes onr the t1eldo Cb the fourth I'UII, ve obeernd 
approxblau~ 100 teet ott the vest end ot the l'WIVq, that Maj. Lathrop started 
to roll the airplme at an approldllate altitude or 100 teet. He COI'Ipleted a three
quarter roll 1'l'or.l right to lett vitb the lett v1ng Up J'llk1ng contact vitb the 
£1'0und It ONJ. l'STo An uplosion tollCIVed vhich resulted in COi!plete dilintegrat1on 
ot the alr,>lane and the death or l!aJ. Lathrop. 

I,. Ro J. Vogel, md Mro WUllaa To Starkq, GliiiiD Lo Hartin rerzo-eeuteUns, 
wre qe vit.Denu to this crash. We did not, at ~ tiM, 11 ee uv\l:.ing lean the 
aircraft unt.U atter it e- in contact vith the I)I'OIIIlde WI teel that the ~DC~Yies 
that vere take: or the run lllld passes v1ll be lilt aplanatol'7o 

on tbil roT oF • · tligbt., Ma,j • Lathrop ..-as going to cheek the aft lett hand land
~ l!e&r doC'I' Vh1ch bad c~ open on a preYloue !light. While vaiting tor the Base 
Sheet Metal SbOp to repair the door, the c:rev JUde a 90-hour ins~t!on. When a 
check or the l:v and high pressure tuel etraln•rs vas JUde, vood particbe vere 
round. 'Jpon reJIOYal ct the tual cell access doors, it vas noted that c;uite a rev 
or the vood cell braces vera broken. Coe:plete tuel cell• a.'\d brac:u were ordered 
fral the c. t. l!artin co. to ulce repair on the airplaae •. nde repair vu accom
plished and all inllpectlone praTed aatie!actor,r. 

A copy c! Telegru MS-05093 (en attached copy), ~~tnt to tha Co:nanc!irlc O!Ucer, 
.lir P'<rce FU~t Teat Center, Edvarda .lir Foree Base, vas reeeind by l!ro w. To 
starkey, o. Lo t'.artin representative stationed at Edvarda AFBo This talecra con
cerns telej'!IOI'A connreation between Kajo J. ColoP7, WAIC, and t'.ro !!r&d and Mro 
Ierahav co! t!:r Co Lo Martin Coo 11r. Starlcq in!omed Kajo Llt.hrop or thia ro;7 or 
the telegraa·u-.e d117 atter it vas rec:aiYrd and at that ti.M, Kajo Llthrt'l) did not 
knov or the telegrus or it• contents, t~.aj. Lathrop noquuted that. C'opiu or t.hia 
tele,'OJ"Itlll to. t~d bj• hill eecret.uy, Y.rs. ':!ndervood, Mrllo t'Ddei'Vt'Od made tour (li) 
cophe or t.hie trl~r.rAIII and then returnrd t.he ori~~:~al. to Mr. Starke~_./ 

. .5i?.~ .. .,/ ./. ~ 
. !&r,. J, 'I~ 

Field Engin .. r 
GlaDD t. Harti.D COIIP&r\7 
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To: · c..-~'1ding O!!icer 

~-:-::c 
!.6rards .ur Fcrca !!aae 
i~, Cal11'ornia 

Thru: ~.&!" Fl;nt Repree.,ntatl're 
~ c. Lo Hartin Compai1T 

• 

Subjr !a.tl~'"ll, t'.1el tank atqs, IB-51 llf'rial 1!6-686 · 

M!r (a) Twleon. between Ha~or J. Colopr, WJDC, and 
!'!eEsrll Mead and lterlhar o! the o. Lo !'.artin eo., Oft L-22-52. 

Contra::::- '!:eli•-nll !allure due to ueesdn negative di!!e"ntlal prersure 
betwe11 ~~f'l tanlc11 and tuel tank eavitilllo Placarded di!!erential pres11ure 
v.age ~~tUl•d to:-nrd ot control col= probabl3' not tunctit'!Wir properl3'• 
Contr•c~:::- ~Jgcestll that airplane ~ te~porari~ pl~carded to 51000 tt. per 
minute c:.!.llb o:- de11cent. I'"D"III and "stricted to no aerc>bat1n untll proper 
ir~tr~::a:~on can be ~talled. 

CCI C~l..ng General 
iiA..'"C 
·~r!;::-: Fatterson .ur Force p.ue 
~:::, Ohio 

THE CLEHN t. Y.All'l'IH OJI-!P .l!/! 

/s/ c. 1• Bell, M~r 
Serrtee and Sraree Department 
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J, LH I. :la'llrel (C1Yl11aa), .oUu plotve oe u ea la Ul• JCoUoa l'lotazoe 
S..Uoa of Ule l'Mtocr-Jillo Jnaoll, en the foUowUc etat-t, 

Oil Ule 1111n1ac of 9 Mq 19.52, J IIMI't tllat De D-51 ... cehc \o en a 
tlf.&'at, 11 J coatuttcl., au c!det u1 he la nra aau.a Oapt. OlrUe w flat 
nt fer oertala 'ldletller or aet Ule plaae •• cebc \o fl7, Capt. OlrUe tall 
Ulat 1t •• .-..'&ltcl \o f17, •• "'aU allhf alb& Gap\, Ollrth lt 1t .-It 
'M poedllle to ... , , .. .oUoa ptotv11 of the plaae lilaC fl7-_.. eldlu te 
tllo11 w W lll.rNd7 ]lllo\ocns'~•·l of anera1 eUler tnt• of plaall, fer • .oUoa 
:plotve 'llllac "'' '' 41:plot :proJeote 'llelac oealuttcl here at Qe .ur Jwroe 
ftl&'llt ~·• c.ter. oapt. ovua ..u n onlt Jlllletocrqll u, &all ewe u u.. 
ap:prozta\o w.t.-•tt u... 1 - , ... " Ule nl&'llt 11•• u11 •tae• t!le p1 .... 
•• ut qd\1 r..q \o teb off, ,. wat\14, J ww to JlaJ, IA\Uq Jut '•foH 
11.1 clla'lll4 11\1 the alrplue, J 1atro4vtcl WTIIlf aa4 \olt lab 1dlo l at aa4 
ub4 !da lt ~·· Olrtla W tallctcl \o Ua aW&t u eHac .oUn plotv11 of 
Ull ntcllt. JlaJ• IA\Utp aa14 t.llat Capt, Olrtb W wna to 11.1& N4 t.llat 
lftZ7Uilac at all rl&'llt. J thla aena lila altnt tile tlreotloa la 'llllell u wu 
Pbc \o flr 11 tllat •• cnll Jihotocr-1* tile p1aal pr.,.rlT wltlllnlt the -. 
alaiabc late u. _.,. leu. ...,, :r.~ aa14 11.1 wu celac to en fiV (It) 
:pu111 onr Ule flt141 two (2) la l&ell 4lr10tloa, aa4 oa the lad ]1&11 1 111 ... 
ce1ac to 4o a roU Jut after 11.1 Jl&lltcl tile flalt. J aa1t ,. wo-.14 'Ill nr• to 
JlaTe the - ahooUac each u .. u M4e a ,.., la the 41reotloa ._, trea 
Ule raa, ~' a4t4 cv eoanratlea. l tllu :proottcltcl 4owa to a polat •• 
tlll tul •trtp 4lraotJ.r la treat of tile ooatrol tower, J 11t ap, 11 IJ& 
1014t4 ritll calor fl~ l ]lllotocraJ*el tile alJ'111,ue u U .-te ou or two 
Jl&l'"• aa4 - •r trioe, J tracb4 tho pl.aao at 4lla't ao~ llan the 
. .. ora 1'"'' J!C• 011 the fcvth :paaa onr Ulo fll14, J p1ote4 ll.la 1q1 la tho TlW 
tllller. 1 wu usee 1.52 - leu \o cln a •r•· ol11...wp nw of Qo p1aU 
troa the poaltloa 'lUre J wu 11t ap, .AI the p1aae :puetcl enr till fl.U, J 
p1ob4 ll.la 11;1 aa4 foUon4 ll.la utll Ulo erau, aa4 fer llftl'&l ·-at· aftll'o 
a111 the _,.. •• nntac AI till plUI W 1\arht to .ab De rtU 0 J 
raolbtcl t.llat J -· lilaTlJ!C \o \11\ tho ee h& leal tna to keep the plul 1& 
til• 'flew tlaler, aa4 reallllac tu p1aM _. fl7lac lw t1 'blcla wltll, 1 t•U 
n.r~ \Jiat •••Wac •• wreac. J t!l ... , te "'"lt• u _., 111 c-ntac "Z'7 
olo .. to tll1 ~. aa4 a'Wilt the u .. Ul1 croa4 - late 'flew 1a 11r dew 
tb4u, the pl ... Ol'lllltcl. J th•a proeH4t4 b til• tnok 4on to t111 .. ,., 
of Uae .n-aola u4 M4t &441\loll&l all.ort Neall of tilt wroQact,, 

JJ (. f .. 
• •-.. r..-'1, ( 'J11..-•'l • 

LD B. 'I!CJftl 
MoUoa P1oture Cuei'UIU 
Alotocnpl&lo Jruda 



'I, 

... 

.• 
; 

. 
. ' . • . . 

·~ 

'. 

, . 
• 

. . .. , 

..• 

'\o' 

• • 
STATEMENT ---------

1S l'.q 1952 

I, And.~v ~. Smole)'naki, S/sr.t., USAF, AF•lJ2846b9, Senior Control 
Tover Cprrator on dutT at the t~ or accident or IB-51, b6-666, certit,r 
the !ollt'Vin<; state~~~ent to be true to the best of rv lcnovledgel 

At e?;::-oxbate~ Of:IJe PST, at the request of aircraft 656, I cleared 
subject aircraf't tor a lov pus !or photo purposes. .Arter cl .. ring 686 
!or thil pas~, no other radio contact vas aade betv.en the tower and air
craft. 'Oilrlng the tiM I llllintained control at tlle tower, no radio contacts, 
other tlwl that 11111ntioned abaTe, were made with 6f6, an,r other aircraft, or 
an,r grolllld etat1on1 but prior to the final two pules, I onrhtard •EuT" 
Ch:wtel, (Flight Teat Operations), requel!t 6M to !lake the puses at tower 
hetght. 

I vit~e!sed aircraft 6f6 nake the final tva passes at tover altitude, 
and abo vitnes~ed the result~ crash at oeU PST. · 
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1J MJ\1 19S2 

I, Vergil c. 01nne, Capt., USAF, 161!2L.l, llllke the following lltate•ntr 

I observed the XB-Sl, 46-686 ll:lke the tollOvlng tower 07·b:r• between 
0930 and 094S P00'1' on the IIIOrning or 9 Mq 19S2r . 

1. A' h1gh epeed pase at appl'0%1lllate'17 100 teet troll veet to east, paral
lel to the runvq. The pass vas obael'Yed !ro• the ti.JDe the aircrart pus~d the 
ve11t end or the runvq until tba aircraft puaed the control tower. I could 
not estimate the epeed on th1a pase. 

2. A h1gh speed pass rrca east to veet, parallel to the I'IUI1o"WiJ' and at 
approxinate'17 7S teet. The paes vas entered tron a left turn !raft about two 
~ilea rro~ the east end or the runva7, and vu maintain~d level until about 
one nile past tl:e v~st end of the run:.-q wh~n a sllghtl:r cliab1ng shallow tum 
to the rirht ~'' started, It is estt=ated that the airs1eed was between S00 
anrl 6l:r. knotllo 

3. A hi~h speed pass !roftv~st to east, parallel to the run•q and at 
ap;:>roximate'l7 7S teet. The pass vas entered from a sl!.r,ht),y d!rtng (10°) 
left tum abcw1t two lftilea !rCI!ll the vest end or the runva;y and vas r:aintained 
level until &Pilroxtmately one nile pallt the east end or the run.:lir when a 
r.entle, sliY,htly climbing turn to the !e!t vas started. It ie est~ed that 
the air&fl!~d vas slirhtly lover than m the ?re'rio'lll pas& and was abo•tt $(1) 
knnt~h · 

4. A ~<kratel.y Cast ,,ua !rom ea~t to west., parallel to the runw33• and 
at s;:>;:rcxi:.'at ely 7S teet. The 1 ass vas entered fi"DI'I a &hallow ll!!t turn about 
two :-:11-.:: !rom t!'>e e~trt end or the runvlir and N1nta!r!"d level •mt11 j~at in 
fror.t Of t.lae E.1st IJar.ra.ro The speed 0!1 the level portion VIS ah?•1t thre"
fon·t~S o" that nn th" previ.,.ta pas~es, or ap·:rox!:-atl!l.y 400 kn~ta. 

As tt.e a1 rcraft f.o&fis.od tt.e Z..st ;:an~ar, & ::Hr:ht P'>llu;: o~ 3b:'ll 20"' wee 
f'l.,<!e 'lnr.t "t ~h::r"t leY' J'e•.-t, tt;e a!.rcrlft h·'r.an to J"(lll to t.re r~F"ht, The n.,ce 
""r.:\.'1 to o.IM;' 's the lli:Tr~rt awroacl:ec the lnv.,rtcd pos1t1<>n ano.l tne a..:.rcr3rt 
•::s :a.,., roxl:~ote!;' lt:vel as it •. ~s~d Ulrouch ~l:e inverted posit.ie>n. The nose 
he:;o.n ta ""'" ollvhtly nnrt the aircraft b• o::m t., •rlish C>Ut• or thl! f'l)\1 as it 
:•a<.£"<1 thr-'·•:;h the three-quarter .>Oint. ':"ho a!rcraft str-lC:k tue .;r~un•J at 
o.b~•t 20" nn~-:. down :1!..:! 1n a le1"t b~ or a!Jo.t. .30°. rhe contact "ith tlle 

,~~ ·~ '·-~· ,. ~, . .,,&~ .,, ~···z·: .. ; ~ n--
.. ~c ... ,. ,·-~.::~~--c. ,::;_~r. •.J 
....... , ,,Jn, ·"·-
!.f:.:.'~..l 
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I 1 Robert. L• Northrup, l!ajor, t:S!F, 7176.&, here'b7 JUke the !"1-
loving statellll!nt concerning accident or aircra.rt D-511 46-6e6, which 
occurred m 9 ~q 19S2t -

On the nening prece<Ung the accident, r.aJ • Lathrop and I held a 
coanraaUon conceming hill part. in the anticipated .&raed Forcu llq 
ShCIII. 

Thrtl111:hout the entire converaaUon, ~aj. Lathrop l!l&de no 111e11Uon 
or his e"nte~lated !light tor the !"11~11( dq1 therefore, I had no 
kn...,led,\;f' whatsoever that he vae sched-Jlf!d to r~ t.be XB-51 on 9 ~q 
1952. 

I did aot vitness aqr portion or this !li~ht or the crash that. 
!ol~ved. 

tf/4:tltJ4jr 
RO'!ERT L. NORnllttTP 
Major, USAl"' 
7176A 
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The lircrart Accident InnsticatiOII l!oard, appointed b7 Special arden !fl7, Head

quarters, Ed""ards .Ur Force sue, Cal1lorn1a, dated 24 JanUU)' 1951, connned at 0830 
bo1lra on 19 Klir 1952 in the Dhhion COn!erence JIQCD, Edvards m, to dhC'JII the ac
cident or aircraft X~-51, L6-686, Which occurred on 9 M~ 1952. 

Members pretent were: 

COl. !!(\\lard Co JCnapp 
Lt. Colo Frank Ko Enrest 
Lt. cul. Walter L. Moore, Jr. 

I'.&J. nartd Mo Sharp 
Capt. James 1. Br,rant 

Melllbers abeentr 

Capt. Willi~ R. coleM211 

Pres!ding Officers 

Col. Fred J. Allcani 

(~ht Surgeon) 
(Chief, Flight Teat Operations Lab) 
(lest. Chier, Flight Test and DeTelopment 
D1'1'111on) 

(Cldet, lircratt Y.ainttnance Lab) 
(Fl.Jing Satet)' and 11rcra!t Accident 
InTeatigatlng Officer) 

(Chief, Flight pPerationt) 

(Chief,. Flight Te~t and Develo~nt DiYiaion) 

The neet.ing waa called to order bT the ?residing Officer and the rolloving 1nt'orrna
t1on was o:rered for the reenrdr 

• · . A 1110tion picture ril.ll or the cont1re accident, fro~ the 1Dit1at1m or the roll, un-
,.. · til contact or the aircraft vith the ground and a011e seconds thereafter, vas obtained 
- ; coincidental vith U.e original intention or obta1n1n~~: f1l11 conrage or tbie aircraft, to 
~' ; be used 1n a consolidated f1llll for the benefit or a rorthcc.ing CoiiiiUlld presentation or 
· - U:e projects t-eing conducted at the 11r FOn.'e Fli~ht Test Center. 1ll ul!lbera or the 

11reratt Acc~dent Innstigation l!oard, present on tbis date, dgn1.!1ed that thq had seen 
subject ti~ • . • .. 

I' .. It nlght be veU to ~~~entlon at this tiM, that Maj. NeU a. Lathrop, the pUot or 
XB-51, L6-6r6, had c:0111plete<t thirteen hours &11'1 forty minutes (13:110) !l.J-lnc tlae in 
this ain."r•rt, rrore than that or &fl1 other pilot. at the .Ur Force Fliltht Teat Center. 

'!. · Ot all the pilots aesl~ed to ~. Maj. Lathrop vu considered the beat qualU'ied in 

,, 

the 1~-~1. Ex~nation of Maj. Lathr~p•a records indicated that he had COMPleted the 
XB-51 quftat1onnatre. . 

1ST WITHt;s~'r ~. !!&J1"0nd J, Vogel, F!eld En~;ineer of U.e Clen."' L. !'.artin CO"'!'UIYo 
(I'L~utac:turer or X!-51', assigned to Edwards A:S. 

Q. We appre~hh ycrJl' ap· . .arinf, •·erore this Accident. ~ard, and :Uthtn:~;h the ev!den~e 
111 q•lit e indicative aa to wt.at ru;r !:ave l~d to the cau8e of this accident, we are 

. tntere~t~~ in Oht&!nln,. any and all L~O~tl~n AYa!labl~ to prPclude !'PC:U!'rPnC:e nf 
a ~ir:!lar acri~mt, First of 3~1, !•"' lt'nv have y~ t~•n auoc:hted with th!ll a1r
r:a!t, s!:~ce ~t:: 1.ncept1on? '!,)• t nat, 1 lf,>n•t I'IUII this ;;art lrcllar airc:r•ft, ! Man 
the ~.od~l 1"·'1. 



Since 1948. 
I 
In other vor..s, 
! 
te• •1l'· . 

' 1". I : ' . 

I. 

Were 7011 ·~~j quite aetin:b' ill ccnneet!on viUI the aircraft. md 1n tollovS.nr 
lt.8 putorwc:e! DJrlng the period or 70ur ueoelat.icn VS.tb thl• alrplaM, had 
7011 enr be!co.-e vit.neeeed a e1Jdlar perto:sanee, with ~ exception or the craeh, 
ot courat, tu: ur han been aecompl.!8hed b7 crt other pilot 1n t.blt aircratt.! 

.. 

~ot at tbat l:w altitude .or at. that. BpHdo • l - -· 
Could 7011 ,~.,.::-'~e one or tvo pertol'IWicel 7011 u:r han oblernd 1n tlle put,. •t.at1nc 
tact• coacer:l!::( altitude, •peed, etc? I ~ 

there were ~:-al detOonstrat.iont conc!llct.ed at. 600 teet. Speed wae kept at. lbout 
3SO, a roll r.~ed, Mle up. 

Pleue dear:-~ .. !or ue, the performance ot t.he a~rcratt throughout t.he rt'll· trta 
this point r-! rot"¥; on prerloue perro~u, did it appear t.o roll with reht.in:b' 
Uttle loss ::: 1!t1t'lde, OJ" va11 this a trr1eal 11:-v roll1t 

All t.he l'C'l:• ~=~t I watched, and eceol"ding to the pllotet comnent111 uud Tef7 little 
altitude • 

.are ,ou ra~: :.: V1th the manner 1n \tlle!l t!l!s MU was pertomed1 .l gol.'d l'l!mber or 
t.he vltnesau ~~:inat.ed the altitude at. "t!ch he care over t.he rteld to •di!lh out• ·:. 
or the roll. "ol:"ll.d you Slf1 t..":at. theee ot!:er rerfOI"!WICell r Obsernd lncluded the it 
BUill ap?anr.t •::ah Clut•, 01' not? :~.~ 

·' 
When l~j. La~::: started to roll the a!fl'lane, ! knev tMil that he would nner lll&ke . .;~ 
Ho l:!e W!oe !:.;r'.,.:c l., slo•]¥ at too 1.-v ~! &.'I altitude.. l . }; 

What !e 'fO'l:' ~r. :.:sate or hill ape!!'!! ~ rr . ' 
1 "''. l 

l 

f 
I 
~ 

o • • 40- I ...... ' 
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Ccnt!Jr.tir.p: v!t>: !'.r. V"gel•s testimol1)'a· I . . . 
Were ;.-ou Ye~· ~ll aec;-l3!l,ted 1o"!th the pU:~, !'aj. Lat. ? 
~ ! 

Tea air, '~~ :l~se. 

·I: prull:l'! ro·1 !-.. ~d nr!O'ls dlse-1eslons v!t.'l n!.:l c:.:-nC'eminC the ai.rcrdt, its ;:>er-

r~mmce, ete.! L 
:~;:·taU: V!t!l !!a~. La~rof' j~t Lro-:. the fi1ght vh . ; ended ill tUs.le ah! . 

~ f . ·, 
The onl:r ttDo ! talked vith h!a that ,dq, v .. t'M our to the··air;ll I 
vent up to tb cock;:it with hi.ll. He said he vu ~inC a r.v hich SP!"d 
passes :~r.d ~l:d th•t I stq ill contaet vith hb so I ansver arfT ~st t"'IS 
he Jdght as!c. •• l"illed out the pins, locked t....._ door, then I vent up 
711ght Tert ~t:at1C'ns • 

.lt LV tin!! ~t f'ri:>r to take-orr, did J:a:. !.:t!lrcp -nt.lLaD to 7ou, artT 
to. roll the a!~:-att? 

Nov, a.."o·Jt t;-,. :-~ce!rt o! certa!n Womat1o:1 fr<"!C the col~r·ac·tor•, tl:e Glrm • 
Martin CC'., c'~ern~~( a fuel cell d~tieienc,r 1o~~ch it 
Mcati"P. ::P-!~.:.-: rn'lltin;: ill partial =?l!::te:-'--:~ ot -ier~ 
ill1the !•tel :e~~~ as I underetand it, 70u t:a-1 :"f'Cdnd 
the .&..~c •. 

r 
Yes eir, on .&;:rll 2S, there vu a Cop)" o! tl:'t. telegrUI 
It ·recO!II...ende~ t~at no acrobatics be perror:~ed ~ that 
at S,ooo rtet ;:-er nin•tte. .1. copy vu sent to V.lDC, Maj. ~lO]rtr, 
l'.r~ Will1u Sta:<q, CUI Repreaentatin. 

! 

Could 7cr1 tell l!ll the cirelllllllt&llCes IIIIJ"I'Oll.''ldi~.;: yau.r pU1111;1C 

ld .. 

to Maj. Lath:?;? I , 
OD ~l 29, !'.r. stshey tocll: his ct:r;r' onr to !'•.!• I.a!Lftl"<<tt and dbcun.d vi hU., 
theJ di!!erent1a!. ~ressures ot tank caYities, !!&!, requested his •ec• . 
ret.&r7 to "•"' !oJr C"''les and stated that he vas not thia telef"l':rt 
vu aent to i'n.!~.urhrs. The or1cinal CCIJ':' vu t."'en to Jl.r, !)tar,.,. 

' 
I M interest .. ~ Ln c!etendnizlc the results ot L~' dilt"tLIIslcfUI )'011 lUiJ' han vith 
Maj~ Lathn"l' eo:ocem!.nz this deticiencr. !!&! ,-:'.1 d the lituatioc vl.t.h h1a? 

WbeD I got l:>au !rM tlte plant, I ukood J'.r. Staritey it he 
vitb J'.aj. Lat:.r.p md he aaid that Maj. Lathr'IY,l vu vall 

I 
Not 'just pr1.or t~t.•h-otr tor thls !Ugbt0 th."'~~! 

' 
llo sir. We tall'~ eo:"Jt what Vall brealcinc t!:le ~ncu 
letter cane, 1.!).} !hen ""en I vent back tot~ !a~to:y, ve 
vhe:i w :!lint ~;t t.N letter, 

onr thb telegna 
or it •. 

ruel cells ~~~" he 
• Met1nco ~at • 

• 

•. 

• .. 
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VU 1t 7au: opinion, or the op1n1on or Mro Starll:171 

detic1enC"11 . . . ,. 
at thla vas i a rather aerioua 

No air. · 

Did Maj. Lathrop aak 70il tor an ll%pert op1n1oa oa 

• • Jlo air. 

: \IIIQ did 7011 retum tr«. t.he tacto171 Hov ~ dqa. re 7011 bare betore tba ac
: c1dantt 
' • 

. .&. \ I c- back oa ru .. dqo and tile accident vas 0:1 Fridq 

·. Q.: Dlr1ng that tiM, jOu had no dbcusalon with !'.&jo La~! 

. Q •. Wu Mro Stuk17 bere durinC t.hat period ot tiM? 

Yea sir. 

VU he here vhe:t t.he accident occurred? 

Yea s1r. 

1)1) )'011 len~:!~~ it be bad UJ7 d1scunim v1th l'.aj. La ccmcendJII t.he seri0111MI8 

• 

;-

or th1• c~enciencrt · · ·· j · · · 1 ~ · 
We dlscuand nrr thot'O'Jghl,r, the rate or cibb . ;erent.lal prea~a, ~ lldD. ·: 
th1nc belnc pull-outs. '!hat. 111 11!17 tbe7 sent tbat.Jletter at.at1Jig that. unt.U further · : 

.. 1nat.Z'UMntatioa or the tanka could be aceo.pUahedf lacrobatica wn to be perro~ •.. 

Wu· there l.l!T atruct.ural or control dericie!IC'1 which haTe cauaed or led to the · 
cruht ~ I · I ·. 
I voald aq no, air. I obaened the entire &cdc!eat. and I don•t. think there vu ~r~~-
thlnc 1ntertcor lD the &1rplaDa at all. J · 
'%'1m2 1r11 quest. loa or a ll&ltUncUOD em be ruled ou u Llng a cause or t.hla accident i . I . 
! .. air. !'.aj. Lathrop vas Yef7 cautious and wnt. onr airplane Vlth ua quite . 
ott.ea. He uked a lot. or quuUoaa and w talked alaoat. enrr dq about. 
the perrcmunce or th11 &lrplane. 

At th1a point, Colo ll:napp1 the Medical O!t1c.r, 
i 

You atat.ed that. on the 110mlng or the dq or the •"1;;a.a•"''' 7011 talk..S to Maj. Lathrop. 'r 
D1d 7011 o'Ja~rve an,:rt.hin« that a1(ht indicate that azvthtng other than «DDd , 
paeral hralth! 

-4-
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:Tou•n betn around JW17 other !UghtaJ did be eeea pertec~17 capable and alm! 

:R• nre vu, slr. . I !l 
. , 

Mro LH a. !lnbrae, cbUian, nat!.cD picture photorrapher uai«fted to the 

Pbotogrephic 'Branch a~~~·. . t 0 -~~ • • 

'Q; Ve han 7our atate.-n~ here, Mr. Ellbree, lnd the porUon or it tha~ wlare JIOit. 
· coiiCemed vith, ie JOUr d1scuas1oft v1th !'.aj. Lathropfjuat betore be vent 1Dto the 

a1rcratt. and took ott. Ws vould 11Jce 10U to tr,r to recall, to the ben or 10Ul' 

. i 0: 

• 
! 4 ,o 

• 

' • 
' • 
o• 
'.· 
' 

·-
0 • .... 

lmovledp and abWt71 1n ae IIUch detaU u po881blel epecUlcallT v11at c:onnrea- ,. 
. tion vu held ~ween 70U and Maj. Lathrop juat prloj to h1e nlcht. \1 i:· 
.&o . 1ftlen I t1rat 11e11~ M to the plane, I nv that thq IIIJ'I bn1ng 10111 d1ttlc:ul~ t 

with cme or the enrlnea, eo I va1~ed 1n the carrr-all untU the plana ne reed;r. 1 ° 

Maj. Lathrop c- up to the plane, eo I VPIIt OYer to hlJI, told h1ll 'Wbool vu, and f' 
uked hlll 1t ea~. CUrtie bed ccmtacted h1ll reg&J"d1ni the tall:lnc or aoUon picture• ' 
ot the X'B-51 !11Rht tor a tilJI vblcb vu belnc IUde tor the A1r Force Fl1gllt. 'l'elt :· 
Center. Ha,!. Lathrop add, •ca;~t. eurtll talked to .. about 1t. and aU• &n'IJIIIMiltl :-. 
have been IUde. It. ie all rlcht. to take tlle picture•'•• I 1&1d that.. vU tlne, and 

0 
t 

uked bia 1n vblcb dlrtctlon he voald be t171nc onr :tJ!e t1eld tor the,purpoae or ~ 
detel'll1n1ng the location and d1reot1on w vere to photograph. 'fh1l VUI abolzt ten ~;: 
o•clock 1n the I!!Onllng and w didn't vmt to photor:r.Pb v1th the eun ebtnsnc 1n the i · 
lenaee. Maj. Lathrop eald, ex will l!llkl tour (b) puaee O'ltr the tielde '1'110 (2) s 
1n each d1ractlon. .lt. the end or the laet pa88 onr the tleld, I vUl!roU the .-~ 
airplane onr.• I eald that would be tiDe lind w vOIIld ban our c-ru reed;r to i! 
photograph the PUIICI over the tllldo 'l'b&tl ended ., CcaTer&atloD vlth lla,1o L&tbropo ~0: •• 

I · 
0 

I ~~ r· 
D1d he tell :rou or the direction 1n vblcb he ~d roU the a1rcratU : ~ 

I I : t 
He did not aq 1n what dlrtct1on he would roll, bat he did aq that it would be t-
jullt atter be paned the tleld. J 0 j • 

. Q• At. the tiM he ude that atateMnt to JOU1 dld 
1 

• condder thJJI to.be an 
unuaual lll&l'leunr7 I ! 

• · .la Wot unueual, becauae I had heard that. t!l@J had ttiat. be tore 1n the - airplane. 
Rot. kne>Vin~ v'tat altitude he vNld he ~tng, ncit cona1der 1t. unuualo 

I :I 
Q• In )'Our own mind, vbllt did 7011 cona1der hie al~~....,. ~ht be, tor the papcae ot 

1;1n1nc up :JrNr caner&? ·I 
1. i!r.J::d.purpose or our caner& ••• actuallT I I k

1
nov vhat. altltuda~I would ba~ 

Where d1d :rou aet up 7our canera? 

.lo I t.ad 1 t art •op ao tbal I could Ult 1t when nec:•t••ar:r• • 
Qe We all haYe IIIII the !UJI whiCh JOII took dur1nc1 

alk )'OU aOMt.hfJI« to detel"'lin• whether or not 
to • u thoo.llb 70u had the c.,.,.ra pointed to j . 



;. Q. 
)':;:·-.. 

.. .. 
• 
j. 

' •. 
'. '· 

. 
• 

CUilr& before the aircraft entered Jour new t1Dder. 

That ill correct. n 

~-,~"'· ~-~· 
II. J. . -:-r .: 

. . . 1 

• i 
~~ 
;t .. 
• 

'!ben, it 111 logical to usUM that en thu lallt pall, 7011 did DOt. piclc Up the air
craft at the begim11nc or the paaai\but bad the camera read;r,tor. the IIIDWnt'· 

1 .. l ! ~f 
1!1at 11 correct. In the preri0111 pa11u that I pbotocrapbed, ooce or tlr1ce I did 
not run the cuere, I Just tolloved:tbe aircraft. I vu t .. tiDc t!lia leDIJ it. vu 
a 152 •• le1111. I bid tb111 part1cular lena on the cuera becallW· he aaid he VOIIld 
roll the airplane at the end ot thelfield, and I knew t.bat. the 1• lena,~the 01118 .. 
ncmull:r uae, would aalte the a~laM look YflrT IIUllo · .. : · '· · 

~ I ~ • ~ ". • .... , ; 

lt lrfT tiM durin~ thil lut pue, did 7011 YU7 J01Il' c~a aD&l• traa ita original 
polition? 1 · ~, ' ~ · ' 

' i 1 • 

r .. air. I could,' or couree, see the a~l&M approac~ tJva the oppoaite d!rec• 
tion, so I could Judge pratt)' well where he vu goine to be •. 

I ~ 

Did 7011 get lrfT part or the lut pue before he cue abreut or )'t'U? 
lrfT ot hie ap;:>roach? ' 

I . ! 

' 
n:.• 7011 •pan• at any t1lu during b1a last. pus before 7011 llt.arted 7011J' c-r•? 

1 . ! ~ 
I did not epan• 1D'the true sense or the word, but I did haft to- the cuira. 

lt wat point? \ . . : :I I 
ltter the airpl.a:le pueed 1D tront ot •• .. J ; ' 
The 1D1t1al scene shOVII the cuera 1D a ta1rl:r tiDeS poaition, •hcnl1nc I10th1Dc but 

-t ,, 
~· . ' . . . ., 

I 
; . 

l 
• I 

I ; 
( j 
• 

. . ' ~ 

~ ·. " 

blue sq, and au or a auclden, the airplaM IPP&ar&• It. didn•t. IHII u tbcnlc!L· there 1 • 

vu lrfT cU~era IIIOt-llt at all until the airplane appaarecl. . '_. J · :. :. 
I • J • I 

I · . l . . . 
The airplane vu 1'l:r1nc 1D a atrai line and I did not. ha't'e the euera aet. exact],y, , · .. 
ao I had t.o YU7 a ~tt.le, vhich vo ehov clear eq. . · -~ t )' 
'lbe conversation 7011 bad vith M•.1• prior to hia enterlnc the aircraft- vu · 1. · 
thie the ~ d1ecu .. lon rou had n · had v1th bill eonceminl t],y1ng thill dnitatt? l . 

~ · t~ r: 
Yee elr. In tact, I had MTer 1tet Major before. I dicln•t lcnov tor nre who he 1· 
.... 11 . ; ~ \ .· 
In t.hill ;:rocrm rou are eonductine to l!l&ke t1l.Ju depietinl: the aetb1Ueal

1
hereia\ ~--

the .&n"''C, had 70:1 taltm &rrl or lriT a1mllar &1tuat1oc'P • ' •t {: 
i 

tee elr. , r 
Which oneaT I 

I thinlc that 11 all, air. 

' . 
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. ... I did not talk to arrr ot the pUote who had ude arrr ot the .. filghtl becaUM capt. 
•1 · 'Qzrt.la vu acting u 11a1acc ott1cer and all tbe ~tl were ude at Fll&bt ·,:! flit Ope:ratioDS. Capt. CurtS.. c- up to our Lab ~ dhcuued the brlet aehedul.e 
:-~ that he had written up vh1ch bd been apprond to ~ T11'1ou1 •~elo · · • : · 

~: ~ The !'.edical otncer 1.nquire11 · t . · · . . 
AI 7011 han Just indicated, 7011 talkec1 to KIJ• Lat.hrop on the nomine ot tbe dq 
ot the accident. .b near u :rou could tell, vu MIJ• Lathrop 1n good p~1ical 
condition? 

~ . 

r .; 
r~· ; 
' .. ' 
~ .a. He appeared to be. 

• · Qo • Alert 11entall7! 
• 
•·: 1o1ppeared to te. Roth1n( •-d ununal or lbnonaalo 

~ . . . I 
;~ . ESSr VergU Co OloreDS, Capt., tlSAF, 16e2U, A81ipd to Flldlt Test Operatioaa t ~' Flight Test Operation~ Branch, u an experille, rlldlt teet pUot_. 

(":, 
1
Q.. Ve han ;rour etatment here ccmcemlng the aceident, but 1t 11 -., understanding 

:: · that 7011 are reapouible tar ll&lnta!ninc the ru .. , in\llhleh, a.mc other thlnp, £. ; all data concerning the IB-Sl 11 included. I• that cr? 

f.:··r.f I a Unit. Securlt7 Clulitication Otticer and I do hue acce111 to tbe ute. Hov• 
~~- . ! enr, rUing Ue lntcmoation 11 not ~ reepouibWt7•1 · 

,:; .• , I han been lead to undenstand that 7011 ur baTe hed ·- dhcu811on vlth Maj. 
:~ J 1 ~throp that vculd cln 70U reuon to blllen that he vaa avan or the 1101t. recent. 
l'' 1 • correspondence concem1n( tbe re•trlctlOI\I to be placed ca tbe 11!-Slo · 
~-· I . 
~ .... on tbe attemom or the 8th ot Mq, Maj. Lathrop uked .. to get rron the .. re tbe. 
Q ' next. IIOming, t.be Fllgbt. LllUtatiOIIll or the 1!1-Sl. I did •o, aDd gaTe 1t to IWI 
,. ·" at approxl..Ntely 07)0. 'l'hll vaa a letter !rom the l-!&rt!n Co. 1 addrened to the 
': att.entica or Maj. Lathrcp. I dm•t recall lta content• uactl~. 
':·. 

}! . Q. Had 7ou eeen it prerlousq7 ... 
• • •: .1. r .. slr. 

~·: . ,..: . 
~ •. Q• COuld 7011 identity lt.a contente to correlate tb11 jo&rUcular correspondent'• vlth 
... . . t.Jw one I had 1n "ind! 

1. ·~ .&. i It h a letter oa the Plight UaitaUon1 or the 11!·51. ~ 
ij : l .. . 

~L: ~ . -1-

. .. 

·' 
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D1d 70U gin 1t to !WI the !ollov1Jic 110f'111ng, the IIOmlnc o! the 9th or Hq? 

. 1 
Tea air. ' . l' 

Qo llhlot vu 7our eonnnat1on v1th hU Vlen 70U pn h1lll the letter? · 

J 
I 

. 1 

' 
.'14· 

I 
. Q~ 

l ... ., 
1 • 
I 

. . 
I jan handed 1t to hillo I bellen be read 1t and later he banded it. back aDd I 
checlced it. baelt !nto the aate. j • 
Were 7011 'atandi.ng there 'llhlle he read iU . -
Jot aU or 1t, dr. 

Where were JOU at the U• ot the accident? 

I vu atandinc vit.h Col. frellt.iu and Mr. Tanee,., jaat. at. the corner or the parldne 
lot betwen thP &o-at and Wilt Hangan. CD the one pus, I eatbl&ted hie speed at. 
500 - 600 knota, just about a o9 JW:h IIUK>er. The next pus vu •llcht.l7 alowr 
becau .. the IIO'.IIId did not reaeh ua untU a longer period att.er the alrcratt bad 
puaed. The third pan vu about thret•!ourtha or the speed or t.h• prertoaa pua • 
I cheeked th• ~aeh no. to be about .es or .9. 

Q•j' On the I'IOrning o! the ot.h, the d&J or the accident, in Jt>ur deal.iru:a v! th Kaj. 
. .._throop 1n handin;; hill thle eorrnpondene•, did l'.a!o Lathrop's attitude and conduct. ·. . .

1

. appear to be n<>"'•l 1n eYeJ"7 rnpect? 

.Ao Tee air. · 
. -e-
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• l t I 1· t • 
I E I , 

I ' 
I 

appear to he nt%'\'0111 or worried about a:vfJdnc1 

: I 
Did :rou overhl!:t" Mr:f conversation c:onc:ernin: a:v. urnuual runeunn to be nade m 
thu night? : 

I 
• !o nr. 

.~·.. • t 
if· . I 
~i. ., ll 
.... ~ 

II~ . VmESSt MR. WUlia11 To Starke,., Field Repreaentatin ot the Glenn Lo !'.arlin Co., 
". !!alt!J!Iore, !!d., assigned to l:dwards Air rorc:e :eue. 

~· ~. l 
~:Q~ A point has arisen !rora our interviews on which ve would lUce ad:fttional Wo~tion, "l · and - understand that :you f!J63 be the individual 11bo'can enlighten us. It concema 

-~: • a certain C0!'11!!'.111icat1on which vas initiated b7 the Olenn L• Martin co., reco!'l'lending ,r . avoid:u:c~ cr tl•s t>er!'omance o! certain naneuvers on ,tbia airc:ra!'t.. Are :rou ra.."'lilinr 
.. '· , with t.h111 corTespondence? I 

k i. !es sir, I rPce1ved a cow ot ~e telegra:n. ! • 
tl 1' •.' Qo · 'When? 
t~ I 
~, . .L It vas dated the 25th or Aprll, so I V7Jld SZ7 ve received 1t tt.re" days lat.l!r, b~-
t.· ( cauee it was s ~nt Air !'.&11. I would ~~~ "" got 1t the 2l't.ho 

~ J. .I;J?ro7.UI:lt~ly ·• ve~l! or ~.,k aJ a half bet~re the accident. Did this r.one t.o :JO'l 

{!, ] directly? I 
-f'.a.a· !e!l e1r1 1t "•~ add!"ess•:d to ""'• 
·~.; l I 
,'t;_,q.. llould ;rou • Pll u& llhat you did with that eorreaj.:Oildllnce? 
~; ·t, . I . 
,;.~ It has be~n a rtle with l!ro Vo&el and r.w-selt to .:.nrom :~. !.at.hro;l o! all our 
,< I CO:Teii!'C'ndence that. ... rtainll to the dr;hne. I rece1Tf'd it at rv hC'M address . t· 01)11 evenine: attl'r 'lmrk and the nut d~, I :~!low .. d 1t to !aJ. ~t.hro~. 1t that. t~e, 

·.t:· ,, • he =~• u,,. state·r:.t ~h:o.t "" h:~.d not ae"n Uo I think 1t vas ab<>~~t. the 29th or 
i'.. . ,1;)'!"11. f! .. 1:::.<' 'lb !!ceretar-J ,aJ:e rour c~;>tes. · 

f. . I . 
· ' Qo l)td yo~ ar.rl ::a!• Latt.rc.p t.av .. a (l!sc·.:J!slon 3t tt.at. t!r.e? 

. I 

~- .1.J iM t ali: .. J It 1\·~r. 
~.QJ Ce:!l~ ~·'!'J r~1·le -.:a, t., ~he ~·~t n! y'l'l.lr :t~1lllty, ti"e c~n·~nt~ 1"1!" t~at con\·~rsat.!:tfl? 
·r l ' J{&. !!e aske ~ ,., .. \!" t.h .. <11rfere'ltial r~ss ;I"'! ,:ac .. .,l\!1 ~~ 11orl:1r.,~ ~rder t-!'1 t!O~ a1r_:>l.v.e 

and I t'l1 '11:'! t!.~t lt ·. nc. ! "''"•~J' :::~.~. 1!orn tdlir.g,:'lf' t!Jd tl:~ c!!:!er"!'>tlal 
~r.-••· ... 1ft~ ..... ~ ·-·"'!t ,_ •• r,t•- .. "•tt . y . • - .. . • • •. ,., ..... • • . u•·~ I ~ ! c!~t' n?t. n->tirf' il' \t o'Uo 

- ~ -

' 



. . ... .t .'!::;{ ·.~.·~ ,:.- ··.:-··.?-.~:<--· 

l)1d )'0'1 di:<C:I1SS aeyth 
on- the airc:ratt 1 

' ' 

' •.;;; ·' 
} 

' . 
~t~ you discae the effect or thia,de!ictencr 

. J . . 
Ve talked C"''er the tact at there wasn't M¥ particular danger and haw we had 
hap;.ened to !ind out thaf: the '!"races were broken~ t1nding particles or wood 1D 
the etr:~.!.ners. 1 · 

. . 

::iid :rou consider this de ictency as a:'IOUntiitg tc,· J.,. ~kllar. eerio-.111ness or 
Sn;lortancet · ~- . . 

'l!eing intereste~ 1n t.'le la."le1 _I L'\ in~erested r -~~ that wu.ld. go Vl'Oill• 

Qo .lt the ti.'"AI you s!loved tte telegr~ to l!ajo Lathi1111d vbile you ~re disc;:ellin& 
. it, vhat were h111 cornenia concerning the IOIIX1:ua ate or cl.irlb or descent not to 

exceed S,ooo teet per r•11Jhte, and no acrobaticn · 

Wit read it aver and l·!.ajothrop, ot CO'Jree, Wide o~ ito He said ~hat he ~ 
vat~h rro~ there on out. ! 

Q. Did he indicate to ;rou, . his attitude or co::r..e ts, whether t,e c:ns1de!'f':i thU 
to be P serious de!1ctenCJ1 J. 

.a. !le did not seen to consider 1t a serlo•111 de!1c1en • 

t:• He vu aware or the co~caUO!l and \4\at it recorlended, but all tar u :rou ob
eened, he vas r,ol..ng to r the aircraft and had "1 c~cee _to be ~amedt -

1.. Yea sir. J . · · 
Q. Had :rou had aey aub11eque connrsat1on with r.aj. Uathrop prior to the accident? 

. f 
!lo, I did not. Almst the tiMes that I would £l) to see !'.aj. Lathrop, :rou jut 
c:oulc!n tt nake contact Vi hi.nl. 

'Where were y<>U at the or the accident? 
•. 

Dl.d :rou talk -.1 th l!aj. tath."'o whUe he was stan at the airplane before he t.,ck 
ort? 

No other conversation? 

llo dr. 

Dl.d :rou know what P~trL~ ~ontained Cor tl at rlt~ht? 

&C1~·Jau.y •'ICeurr'f'd, """" you av&re or any tntentlons to roll 

,.&. llo :.1r. 

Q. t1p untU th" acr.~dent 
~ the alrcral't? 

' . 

I 

; . 

I 
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. ;;:.·; ···t 
~- .. · ~ .. -, ~ f ' 
,i~;: lfo sir, I vas· not. i 

~Q. Then, it vas a cOM;Ilete aurprlae :rou vhen the 
~. ' fi. Tee, it vas a 1111rpriee. . 
~-

~ 

j 
i 
I 

ratt rolled? 
• • . ,. 

t ~ .. 
' 

rolliJic the aircraft at 

r·r· 
t . t . 
t . ! 
i t 

t 

:,; . close pronruty to the ground? · 1 ! 
I I . r lro lliro . • . ; : t 
·~~· Bad you ner had arr:r connrsation;vi~ him conce~ ro~ ~.~at all?' 

: . '!'.t~. lo lliro • 
1 b . · 

~ . ' 

tQ. In )'our opinion, althongb the lllllllll&ge states that no acrobatic• ahoiJ1d be pertomed, ;· 
f!o voul4 a roll hue arr:r etrect on collapaillg the tnel 1 • j 
,~) :.- I 

, ::!.&• lo, 1D rv opinion, it would not. 1 . ' ' ' h~ 
>• Q. Did )'OU dil!cusa that with hiM? , .• 

1 .. ,. 

· : .. '.&• lfo air. 
~ . 
"'i 
t:;Qo This correspondence concerning the HIIU'1C1'111'ne_pl•ac•~ on the 'aircraft had been 
~f dieeusaf'd vit.h the pilot aj)proxiU :q eight (12) dq1 be!ore the 
,, accident. Do ron nr1!7 that, MroiStarlcq? 1 

• 

~ ·• i 
I 

~ Tee air. - l j 
1
~- : 

~~STR ~n:ESSa .Andrew !!. Snlolcrnalci, S/Sr;t.., usa, U'··l32~~M, Senior Control Tover 
~ · ·Operator on du ... at the tiM or accident L6-6U. 
~~· ·J l I 
~·; 

... Q. I would like to &ale yon, sergeant, it prelimin&%7 had been Nde with ·i£ you, u t.over.operator, concem1ng the prograa to be during the tllght 11! 
·:. the IB•Sl that reeul ted 1D the crallh. 

~:~ I vas briefed that the ·aircraft vaa JUldnr lov paaaes 
'l'' J Q. \lhen nre )'Oa adrl:sotd ot these c1rcWD~~tancen 

''HL lllen I c ... e up to relleYe the to-4r operator on duty 
·~ aate:q 08)S. 

' 'f,; 

&PI'roxlute:q tover ne1gnl:o) 

the 9th or l".q at aPrroz1• 

}\.~· 'lllo pu~td thla Won:~&t10D on to )'Otto •• that the au~r:art Val caine to lUke low 
. ,. paues? 
·t • . ,. 
'.J.&. A/2C r.nutho He vaa the •enlor operator on dllt.ro .. ~ ... 
:~ Do )"OU lr.n<>V 'vhere he cot that Wonut1on? 

-11-
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l 
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l· '1 t 

) I .--' 

~ I 

j ' 
lfo lir• Icm~•t aq exaetl,r1 but I 1Juc1n• t. cot it:traii!Ue Operations. 

~ . 
Do 7011 have an establla:'led sao tor controlllnc traffic during IWiell\'erll vh1ch are 
:~~:ban tboee ao~ lmoljnd 11bea eateriJII ~~tic pattern _tor a laadtng? 

Dl70UZ' 1nst.Nct1oaa, im't the ~ 1n!orut.1oa adrtalnc,.ou or the procedare to 
be followed 1lllen 111fT u11uual ...-.,.I'll an l!mllnd? 

t : ' 
Jo air, w doa•t ban an operatq proce&lre tor that. 

t ; : ; . 
You ban •-thine vh1ch •akea 7011 reapoaa1ble tor controlling tratrlc. . . 

I 
Y .. 11r. Whea an a1rcratt 11 goiag to do arrr -.ra1 ~ be bu to call 1n tor 
cleannee, aaclit c1rcwutanc .. pend.t1 be vUl be cleared. 

~ what fonl do 7011 haft those ~~Ct10DI? Are ~ J. an • SOP? 

T11e7 are 1n our SOP. 
i 

I 
I• there lrr:f particular tilDe that the aircraft I'I'IISt cill 1n tor aucb a clearance? 

. I 
Yea sir. He vcould call ~ere three (3) to ten (10) llilu out. 

I I 
Ill this rartleular accldent1 clld the pUot call 1n requutinC authorlt7 tor 11ch 
higb apeed pUI? j I . . 
Y•• air. 

You vere avan or hie locatlou at ill tt.ee1 vlth re~t. to the trattlc? 

y .. etr. 
I ' 

COUld 7011 lncllcate, to the best or ,.our lalovledge aad abU1t71 exactl,r vbat hie 
tranhWisl.on vu prior to each pul? . '" 

I vu on dut7 oal,r tor the lut tvo paasu. .at the rtret pass, be sald, "Eddrarde 
Towr, thla 11 6t'6 requ11t1n& elear&DCe tor pass trc~~ welt to eut.• Ve can h1ll 
clearance. The second tl.lle1 he said the - thlnr, acept it vu !J"Oil east to vest. 

oa vhat trequellCJ' vu tb11 trlnlllll.ls1on7 

. "Eaq• Channel. 

I• tblll 7our teat trequenCJ? 

Were 7011 11011itorlng thla test. trequellCJ' !rcn the towert 

Y•• dr. 
f 

l ·12· 

; 

• ' ' . 
' 

. f 

~ . 
• 
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\ 
'" 

) 
;. • 1- • 

' l ~ . 

• VU h1a lut t:-csd.aaion loud and c~u-? \ • 
. 

··~ 

., ··' 
I 
! . 
' 
I . 

\ 

i ' 

.. 
; i 

l 

.. 

• 
Yare there L7 c-..!!er tr&lllldssione 

. t.iM? 
1ng JUde Oil Cf1 other tJ'equiDCJ dar1JI& thn 

l . i 
I 1· · 

It he ha4 eaid ..:~:"!, would 7011 haTe bee ab~ to hear 1t. all rilbt? · 

· I•• dr. \ · I ; . l . . 
. Vera than no co._nt. heard a~ ~.~ or ~ ~j~l.ov-roll~ Jpprcxlaateq 
hcnr aazv eecoode ~ore be 1n1t1atea hill lan pue vu.h1a COIIIIBlZiication 'ritll7011 .d.,, .! I ; ; 

-: . r 

·.: lo liro 

f. 
• • 
1 
t. 
I 
\ • l 

~-
' 

,. 
i . 
r 

t 
f 
! .lpproldJu.taq tw or three llinutee, It eea.d that.: loa~ becaUH n were looking 

for b1.-. ~ I · > t 
I I I 

Could 7011 eee !:ill 'When be aade com;.cT.i with ~J, ! l 

Ro dr. COI!1n!: eut. to vest &CI'OII r~ like,\ appraxiJI&taq fbe .ne •. out, vaa the i' 
firlt ft II&V 0~ !:i:o . ~ ~ . : . i 

~ t ~ r 

II it possible t!:at he eOilld han !Ude·another tnnni .. ion before or attar hie < 
j, ·' lut pus and r.-: u;r Dot hmt hurd it? , 

.· There eOill.d haft :een another one. I ' L 
i : 

You were 1110nltt:'~!r~ "EU)'• Channel. You didn't han it turned &Ml? ~ t;• 
1.1 f'ar as rou wre eoncemed, 7ou wra t.otalli IID&vara that 8rl:f aerobatice vera 
coinc to be ~r!o:"Md ' 

F: 
f • j·. 
' .. 
' t 

Vu &II)'ODe elu !.:1 the 1.01181' vith 70U at that t!M? L 
I•• 11r. 

I aa eure that :.a vu not avare that a!lr aero!lat1c1 were to be perf'orwd. 

In li.ro I · 

In 7trrD' opinloc, ~14 the laat pall &tr,Je&l' to b~ .. ran .. the precedtnc three p&IIU! I 
! I· 

I onq lav tvo :usu and they "ell8d to be about the - lp&ed, I 

Had 7011 bftll !r.!~~d u to who vaa the pU(It or the alrcnrt? 

lo, I c1d not co11 •.• ,o 1t. vaa untll af't.er the J~!d•nt• 
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-; Q~ Did ;rou follow 1 ~ t.'u'ough -m til tiM crashT , 
'" I 't. 

I ' ! 

~ J. Y11 11r. ! f _ : 
~ Q •. BIL'l& in the towr, ;you probab]¥ had the bu\ T&Dtage point to deteraine tiM 
:- . altitude at t."'e u.. of the pass. C&D ,-~u ciTe a cood;11tilute u to bov hi&h 

,, f .. _ -·7 l f ! • 
~ . ~ -~ \ -

~~: ~~ . Be paned at arrr::W:ate]¥ ntt,- (~) feet, Ju.t. about ~eft with the towr. 

~ Q •. \ibat 11 the a;r.I"QZiJ:ate altitude otf the towr7 ; 
~ . ;_l'r• rort,--\vo (L2) or tortr•thrH (1&3) ~eet. to ~ ban or the tower. He vu Jlllt. 

V · about. laTelo • [ 

1:1. .. "'"""'' ,.,,. - s .• .,, 1102L "'"""' ,. ru. • '"' J.Ju~ ~ .. ,S J u a tllcht. teat. pllot. , ! I \ ! 
'· .. Q. Your 11&1111 11 i:l:luied in the ata t or o:.. o! the witneaa11 u t.!Mt o! the pilot. 
1 · who escorted t."'l 13-51 dur1nc the e ller portion or the tllcht. that. renlted in 

li;_, the crash. We dan1 t biTt a 1tatemen .eros ;rou, hoWTtri ve wulcf like to uk ;rou 
to·. 1011e question• c:~ncem1nc :rour uso at.ion wit.!l this aircraft. durin& the tl1cht. 

- 1.~ - Would ;rou plea•• tell Ul1 tor the rebord, t.:11 circllllt.a:icll conceiniac 11)ur e•-
~- cort.ing the 13-51 •••• taes, altituies, ~. vban )'ou lett \.be IB-51, ani where ·r :rou wre a.tter ,u lett. the IB-51. Were ~u uaicntd •pec1t1c~ t:o 11cort the 

-(" XB-Sl7 . . . - I - - - - I - 1'- \ 
f;· A. Ye11 81r, 1 vu. 1 vas aaa1cned u escort ~!!1cer of the XB-Sl. I vas briefed to 
;;,; .. cort the aircratt fr<XII take-ott to 1mtaUcate t.he acUon or th par cd to t]¥ 

•' 

' i • 
' 

' { 
;;- with the aircran at. high apMd to detel"ll1ne whether ma,-:or the ci&r, doon wuld 
.l';_ lUCk dovn in flilhto 1 VU also briefed to ltq with ~ JB-51 and 1mt1t.1eate the _ l 
·r;· axt.en11on or t.'le par at. altitude and to obsern the aoUon or the ax.b bq doon at 
!• hiCb lpledo ! took off in f-56 t)'pl a1rcra!t L"ld imeaticated the a.ircratt.! a.!ter 
~ · take-ott. The la.'ldinC cea.r appeared to fll:l:Wn proper]¥ and the: IB·Sl pUot vu 10 
Jt 1ntol"'led. The 1:;.51 vu tlovn at. an alt.it~e o! appro:dllateq 6,000 fHt &lid ac• 
t: · celarated to a l;:>totd ot approximate]¥ .9 Kacll 1!1%\ber in a. Bhallov din. He [eli Ted 
•: . fro• approrlr.ate!;r 6,000 teet. to S,OOO fHt. onr a !itteen aile tl1cht c:vree. 1 
L checked with t=:. r1lot. or the IB-Sl and tol.i h1.a that the a.irora.tt. appeared Ito be 
;: functioning prcpe::-l,r. The aircraft na the:~ novn to an alt1 tude or abo11t. 91000 • 
( feet.. The lii-5l pilot stated t.llat. the ell.-.!! vollld not. be abrupt e1nce he vu lla1 ted I r to • rate or c:i.~b or 5',000 f••t per a1nate. I I I 

• ~- Q0 He did ll'~ke t., .. : ~1'1!len \ to :ro
1 

u7 ·.· I 1 
~ I . 

,~: ~ · ru lir, over t."'e air. .lt. approrlmatel,r 2JJ lU'ii, he extendotd the cear. I 1m••· ; 
1i- ticated the lc!:::.o cear utanllon and toU t.'\1 pilot that. tTII")'thinC ·~•and nor-
-.ir aal. The lii-5l ~1~t t.nen retracted the cur a:;.i the airCraft. appeared n~=-1 vith 
;A . c•ar door1 1n ;::a:e. The IB-51 vas· t.~en aecdaratotd to approximate}¥ ~f7 ucll nm-
•. ber at 8,000 !ee: L"'d t.~e bo111b bq doort WN actuated. When the bo~:b1 ba,y dOOra VIN 

· J:: actuated~ 1 obul'\'d a •atreuer• ot •aror :>c:u:.i.">l !r::a t.hi laad1nc edce or tba door. 
:~t I not1C1itd Ule 1~51 pilot or1 t.n!•, ani ~"» ~ bay :\o)ur• wre actuat.e-11 opeed 

;l ani c~·r tc::- ~ aecond r;· . -ll- l- i ~ 
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Vhell dld JOU ~~ th~ Yapor amlll? I 

ll!len the doon ~" bll.he WU.al stage o! being ~ned. 

It appeared a;air on tbe second ~uation' 
\ 

Yea air. 

It vu -r:tazr. At that u .. , the pllot o! the IB•Slillltructed • that I iru 
relined o! u. =v u escort p~ and that I coald retum to Ednrda m. j 
em ::rou recall !'.11 exact words? l I 

. I beline be la!d, "That vUl be all, Slade•. That '• IV' ~~Del 
! 

lih&t did JOU = ~lien! 
I called the E;:n.-da TOVII' and uked thea, aince tbe7 were condllctinc not.ioa picture 
photography, 1! t!lef ware deaircNa or crt pictures or the r-66 and they said tbat 
thq would lin to have N llllke &ON ..otion picture runs put. the c.-ra U I bad 
adequate tuel. : Mde two cu:era nl!lll and landed at Edlrarda .1111. · I ' 
Did it strike ~~ u being at aU peculiar, capt. l!ash, that since ::rou ware aaaigned 
to escort Ule r-51, ::rou were relined !ro• that c!uV before !olloving ~on 
the_ vq into t:e trartic pattem betore lenin~ the aircraft! ~ 

lo air, it did ~t, beca1111e I vas udcned lr,)eciticaU::r to ob1ene the a1icrat\ 
under two co:l<!!.t:!.eMoo•• the aircraft gear utenaioa and allo the aircrattl at hicb 
speed. Hoven:, during rq briefing prior to the tlisht, I vu not told that I 
would be relltTt~ tro111 that usi~nt. ' 

Had ::rou had L"' :CO!Ift rsation with KaJ • Lathrt'p, in tllght, concerning hil further 
aetiona dar~ tMa fll&ht! · 1· 
~o lir, I did l):t, ~ept at the time or d!IIJiianl, be stated that he voul . be ill 
to the tield n=7 a'lc>rtl,r. I can•t re111111ber the exact tilDe, but it 1tnclc idnd 
that he 11u r-!.:.( to we some puaea and that 1t would be s0111e tine beto he would 
retum to the ~ue. 111at 111 the 1pecitic reason vt;r I asked U thq vante IIOUon 
picture con:-a.--. o: 117 aircraft, becauae I eatf.ll&ted he would not be in th pat.tem 
tor about ten (l:) ainutea. 

Had ::ro•J had u:: ;:~1'101111 connrnUon with Majo Lathrop concerning rc>llinl: the air
craft! 

Well, air, I e~~·t re!lelllber a 1pec1tic 1riei~ent when it vaa diac1111sed • 

Spee1tically ~ :.::~~~ecUon vith thil tllcht? 

Ye• air. I r.a= ~rbeard conYer~ation d1aeuaalng vhett.er or not hi& yart 
Air Sht>V vouloi ~ t,; : erton • I'Ollo Put I did not hear dbcuslion u to 
he 1ho11ld or L>;:-_:~ not do ao. I had heard hi: ea;:r that he wu dedroue ot 
the aircraft ::~ :~ Armed Force~ ~ Prorru. 
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, I . : 
l!ad 7011 ente~ into, or onrtward afO' coannat10ft concerning rolUJI& th18 air-!; .. 
crafi duriJI( thie fii«ht vbicb ended 1D the crub! · · l ' . : 
JODI Wbateorrer. t 

I 
.Ill durilllt thP !Ucht, tor the period ot tiM 7011 wre escorting MaJ • Lathrop, did 
be appear to ~ 1D a norul rr- of aind!t' Vae h1• beharlor or Conduct 1D nrliZICe 
v1th that Which he al1f111 po11111ed! . , . ·. 

. t • ~· . 
!II e1r, I "WOuld •11 hie ccmduct and. rr- of lllilld va• nol'llal, to the beat. ot 11f1' 
Jcnovledp. ~ . 

Were 7r:ra Oft the ground, had ·7011 alrlad;r landed when he vae ll&king h1l paa111! 

.&. Yes Biro I had landed and returned to Fll&ht Teet Opentiozw. I did not obeeZ'TI 
the accident. . 1 

Qo Where vere 70:1 at the tt. of the accident! 
I 

' ' Ao Up 1n night ':'ut Operat1onao I 11ae d1acuae1ng the F•MD prograa with lorth .&Mricaza 
tl'cho ref!o I 

.: · Qo Were 7ou 1n a poa1t10ft to onrhear radio tl'&IID111iona on the rad1o Ht 1n that 
otneet 1 

Yea air. 

Qo Did )'O'J oTerhur aro' radio trann1u1onat 

.&. llo Biro 

' 

•·· Qo 
At the tl.ne or 7our contact v1th the IB•Sl in the air, did Maj. Lathrop indicate ; 

' ., . 
.. 

' 

-:; 

aro' nalran~tlona? I 
l I . 

··Ao !lo dr. b I recall, he trana1111tted OTer I•Rq Roger Peter radio that the aircraft 
appeared to be 1n acceptable fl71ng condition. 

The r~siC!."'I ort1cer 1nterrogatl8 the ledical O!!!eer1 

' i 

Q• •col. Mapp, do 7011 veri1)' that ,.au are tho~l7 conTlnced, to the teat of 7r:rar 
Jcnovlet!ge 1 that !laj. Lat)uo(lp•a Jlental and plvdcal condition 11ae ent1rel7 nonul on the • ' 
~ or tt.e •~~~der.t?• · 

The ,. •• till!: vas adjourned at 1200 houn • 

; 

I 
' 

- ,,. - t 
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. _::.-.:·:~~_;,:·::G:r::.~X:t-:.;:.::~t·rj~~it'-2,~~-iii~f!;£{dll.f:j2J!jj 

• • • • • • • • • • • • • • • • • • • Accident Description e 
Accident description 

Date: 
Type: 
Operator: 
Registration: 
Cln: 
Year built: 
Crew: 
Passengers: 
Total: 
Location: 
Phase: 
Nature: 
Flight: 
Remarks: 

27.08.1952 
VICkers 630 VISCOUnt 
Ministry of Supply 
G-AHRF 

1 
1948 
0 fatalities I 5 on board 
0 fatalities I 0 on board 
0 fatalities I 5 on board 
Khartoum; nr (Sudan) 
Landing 
Test 
Khartoum - l'.hartoum (Flightnumber ) 

The Vickers 630 Viscount prototype aircraft was being used in 
tropical climate tests in Khartoum. Following one of these testflights 
the right hand maingear leg collapsed. It appeared that the light 
alloy machined bracket securing the right hand maingear radius rod 
to the rear spar had failed and the bolt pinning the radius rod to the 
bracket was broken. 

Source: 

Copyright© 1996-2000 Harro Ranter I Fabian Lujan 
Aviation Saf•ty N•twork; updated 4 January 2000 

(discl.•trner] 
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Structures Dept. Note No. Ace. 2l;.B 

?..."'..E. Rei": 

l!arch, 1953 

Note on an ;,ccident to tbe Boulton Paul. 120 VT 951 
De 1 b .t.i:crzf't 

?rep e.red by: 
!.pprovea by: 

S'tructures N+/11183/WB 

\1in!'riea B=tm 
D.T. Jones 

nus note &fves an e.ccou:1t of" an investigation into en e.ccid~iit to 
the Prototype :Boulton Paul Delta Li~cl't 120, VT 951. b port eleven 
broke otr in fli6ht 2ril the cause of" the detac.~ent ~as flutter involving 
~'te elevon-tcl> or the r.ing, eleven ar.d. tcl>. Ex2t1ine.tion of tr.e wreckage 
sX::vci a. lack of s tti'fness in the tcl> cont:-ol t:ech:mi=. 

LIST OF CO!i::'!:!ml 
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I::l traduction -
Circc:stsnces•of the accident 
Wreckage examination 
3.1 The port elevon 
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1;..1 ~e s'!;rength of the tcl> 
Z..5 Tcl> central mechani!51:1 . 
1;..6 Flutter investigations 
A~ed.i.el. :ceesures 
Conclt:Sior..a 

?ilo~ 1 s Report 

:Crt oui:er elev:>n, upper surface 
?o:t ir.ner elevo:'l, lc;;er surface 
C~e.se e.long the tnb 

eccidcnt 

Let!l.c~ent of tab opere.ting lever . 
7tilure of" port '!;cl> operating lever r.ttach11ent 
7cl> control circuit in the eleven (diaar~3tic) 
~viaence of excessive movement in control mech~nism (lo~er 

S:.lrl .. !!.Ce) 
.=:·tid.ence o!' excessiva move!'!1et:t i.~ control mechc.nizo. (u;>per 

sur.Lece) 
:!'ort eleven to::-qce sh!lft 
7 '!ilu.."'e of' the opere.ting lever .to tlvo-<>:<r~ devon torque shaft 
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I Structures Note No. i.cc.a.B 

1 Introduction 

On 29th :..ugust, 1952, the port eleven ~ the Boulton Paul 120 Delta 
aircraft broke off in flight. The pilot was able to fly the air=at:t for 
sa:~e t:ime after the failure, but, due to di."'ticulty in control at lOtr · 
speeds decided not to attecpt a landing. He abandoned the aircraft by 
the ejection seat 2nd escaped without serious injUIY• The aircraft cnsbed. 
a.."ld vas for the most part destroyed by fire. 

2 Ciretnstances or the 2.Ccident ' 

.,.,. 

Tests were being ::>ad.e durin& the flight to f'ind the effects of' 
sharp kicks to port and. starl>oerd on the :rud.ier bar. .:.t"ter these tests l 
h2d. been done without incident up to a speed of' 425 knots L:..s., the I 
pilot i:!cre!!-9ed speed. In a· slight dive at 450 knots (the highest speed 
reached by the aircraft) at approldmately 4:,000 f't, he heard. e. very intense 
buzz end. saw the tab indicator flicker, but felt no buffeting in the con-
trol column or rudder bar. ~e aircraft rras p·rortded trith po<1ered controls. 
llefore he "li'i>S able to decrease sp~ed. he heard. a loud bang f'r= the rear ·e::!d 
the aircraft canmenced to roll to port. By application of' aileron end. 
rudd.er the pUot succeed.ed. in regaining control a.."ld fie-;;- t= Southampton 
to llos=be Do<ltl intending to attempt a landing. However, f'ind.ing that· 
ad.er;.uate control could not be maintained. at low spee:ls, he abandoned the 
aircraft by the ejector seat. The pilot's report is given in·Lppendix I. 

3 lireckare exar.linetion 

J.1 ~e p~~t eleven 

J..ll. the port eleven cass-bc.lance ueights. eT..cept one h..:. b::oken ~ 
(Pig.1 er.e 2). The one •~eight ~>hich remained ~_s atb.ched. e.t the er.d o!' 
the outb::11; .... .-Q. eleven tip. Furthc::- i."lbo3Id. the t;eis!lts had. detached. J:,y 
teerin& oat tr.e rivet:.; still :further inboerd. and. at the in:"ler par'.: of' 
the eleven t.'"le it~ights hed detac.'led. (toeether vith so::>e of' the local skin} 
2.lld. at t!:.e in!: card. end. o!' the eleven th~y had. broken zoey together 1'1i th 
pe.~ cl' ~ t:.rque tube 3nd th~ nose ~ the eleven. 

3.2 :C."l~ ele•1on, r.hich is in to p~ts connected. by ._ unive::-sal joint, 
sepa..~ted. f::-= the tting at the five hinged. attachments. Evidence of 
d.e::;e~ :lone to the eleven by inter!'erence flith e. "lrl.ng rib sho::-s that the 
ele7&.: r,ti deflected up throu.;h a lc::-ge e."'gl.e (i.e. greater than 60°) 
;."1-.ile it W!l.!: still attached. to the TTing • 

.3·3 'Lhe eleven toh r:as cre~ed. along :!. ts 01hole length en tl'.e lower 
s.:rf'c.r.e (Fig.3). 'i'his shc--7s that the tab bed been forced doomwards 
ao;einst the ele·~on traUin;; edge. The angle· ac.ltieved. bs the tab Ylhen 

· th~ ~'-""·~><;e '"'s p::-oduced. must have been ebout 45° dov.n. 

J-4- · Tr.e tab operating lever broke !!oay frcm the tab C.~ to fracture ~ 
the tcb skin around the point of' attach::ent. (Fig.4. and. 5). S'his f'ractu.""ll 
m<.:St have occurred e.f'ter the :fo:nnr.ticn of the crease in the tab, as the 
~all detached portion of' skin wos creased. in e. manner continuous TTith the 
crease in the reoll.indcr of the tab. Fu...-the:nnore, d""'age in the fo:rm ~ a 
crack \7hich is associ::. ted \ti th the creasing con tinucs froo the fractured. 
portion of' skin ac::-oss the line ~ sepll.r<:~tion of'. the tab skin (Pig.5). 
'Ihe tab surface arou!ld. tru. f'r:>cture and. the tab rib at this point shor: 
cvB.ence oi' se•·<>re h=ering b;>· the end of' the separatbg rod.. The end. 
of' the lever sho.-:s corresponding h"""'erir.g !!larks :>.."ld. the lever is bent in 
c=pressnr... (Fig.4). 

- 2-
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3·5 Sisnif'icant evidence Tlas found. in the eleven tab operating 
cechani=. nu. tab is moved by a roi which is o~eratea·by a ba1ance 
lever controlled both manllllll,y and electrical;J,y_ lfor autanatic trl=ing) 
through screw jacks. 'ihe matmal. operation '-" 1'9r trll:mdng .only I!Zid ·is· 
done through "j:>e:k :., (Fig.6) while the a!ltana:tic eleetrlca1 operation is 
ini ti:lted by the torque applied .to the eleven. H this torque. exceeds a 
specii'ied value (23 lb :tt in this iristwce) a micro-switch is ·actuated 
and. an electric motor brings_ jack :B into phy and coves the tl!h in order 
to decrease the elevon torque. :Both ~aeks are mou:1ted side by side on 
the rlne spar and one point o1' attach:nent. o1' the jack ran to the: bal=ce 
lever acts as a 1'ulcrm: 1'or the lever "wheli ·tlie ~other-jack· ram iS" in 
operation. The connection bet..aen the manual operation jaclc and·tlz> 
ba1ance lever is mede· by an· articulated lir.k so that movement cf'·the 
balance le-ver does not tend to 1'orce the jaclcs- towards or away 1'rom each 
other. E'!"id.imce o1' excessive movement of_ the link. was 1'ound. in the 1'om 
o1' a =car on thiibilanee·.leyer (Fig.? an:1 8) •. ~suggests that the 
linke~ was not .stlt'fidenuy· rigi4. . . . •.. . . : . 

·. ·"' 

. ~ . . . .. 
The main"\7re.cka~· ~f ·the ai;.craft, tlbich vas found. at Cholderton 

Park t:.ee.r :BoscOmbe Domt, .had been badly danaged. by impact tdth the ground. 
~nd. by 1'ire. Since it .....as. icncmn that the primary 1'ailure was in the port 
eleven, examination of the ~:min· vre:"ckage ;;as confined to those 1'eatures 

. r.hich eight tli."""O'o'l" sane light on this 1'ailure. • 

3· 7 lhe p~rt el~von torque shaft was broken ·at""the fl,;_-ige" (Fig.9). 
:i:his :f'•.ilure :>L3 t'ound. to be secondary, that is inducea_by the 1'ailure. 
e1' the eleven. J' .. 1'cl.lu...., o1' the roi 1'rcm the hydraulic booster to the 
op~reting lever of the tor'l_ue tube seecs a1so to be seconde:y I!Zid due to 
imp.c-:, s.s it is a be:~;; ~o.ilure (Fig.10). . · .. · 

3.8 ~ E~erlloard el~--~n shOwed no 1'ailures similar to those of tbe 
port elEven; in pa..-ticular. there vmre no signs of' a 1'idl.u...., o1' the 
atte.cn""l!ent of tr..e tab control. to the tab and no indication o1' a crease 
in the t!!b (Fig.11 ) •• 

3·9 The 1'ailare of the pi tot tllbe is sisnif'icent~ ;··This tul?e, which • 
p::::.jec!s 1'= the .leading edge o1' J:re port .wing, rra5 broken into three 
parts. The 1'ractures. indicate that tre tube was sllbjected to repeated 
up ar.i C.o;m.benCing •. ~e.piiot reported that the tube £ailed at the time 
"l"iben the elevon broke away. 

4 Disc~ssi~ of the cause of' the accident 

4.1 The stren~th e:f' the tab 
. . 

!here can be little ·a.ollbt that t..,.,_e accident was due to 1'lutter 
either o1' the wing-eleven-tab system or the eleven tab syste::l •. The . 
detacl:ment of the eleven "mass-balance weights in the air and the manner 
in :::hich. they detscl-.ed..ind.ic~tes violent movecent of "the eleven about 
its hinge and the crease a1ong the tab shows that" the tab was forced 
violently again::t the eleven. The la.;-ge e.levon 'and bb angles attained 
11hen the 1'ailure occurred are nlso indications of. t'lutter: ·such large 
angles cannot .be attuned ur.der" steady llerodyn_sm.i"c.loods but reqirl.n:_ 
inerti3 £orces. The f'silure of the pi tot tube ShO":IS t~t bending Or 
torsio":la:l yibriJ.tion o1' tho uing also occurred. ·. · 

4. 2 It ~·been suggested thet the t'lutter may luve occurred "" a 
result of' prior detcchrnent of' the t:>b 1'rom its operating lever under 
ste:>:i.y cerod.Yn=ic loods. This suggestion c=~t be supported, however, 

. 'J . 
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as the att..chment has an ample margin ot strength under aerocl.yn=ic loads. 
A.ssuming that the. :fllll poaer of the electric motor is aP,lied· to move the 
1;ab the torque on the tab is estimated to be 162 lb :f't arid calculations 

. show that the strength of the tab, and its control rod, "is more than 
Ddequate to cany e. load 1.5 times this amount. . 

Z...3 A test done at the fim before the accident showed that "the tab . 
could dthstand the proof lolld (factor 1.0) ;;lth no signs of dl:mage, and 
a test .done after the nccident sho>red,. that the tab could also withstand 
the ,ultimate design value, that is 1.5 t:iaes the proof "lead. This test 
leaded the operating lever in tension. · · 

Z...4. The test .:as repeated to load the operating rod in canp:z:ession. 
Failure occurred at 235 lb ft (= 1.4.5 proof load) b;r ~n;clcl_in,S: !lf ~be rib 
supporting the operating lever attacl:nent. The failure >las similar to 
that in the f:reckabe"· Hogever,." the aerocl.ynllmic load. necessary to proc!uce 
this failtire at the speed r;hen the· accident occurred (450 _lcnots I •. A.S.) . 
floul.Q. correspond to a tab r.omal coefficient of en = 0.88, and this value 
cannot be ·realised, even for full· deflections in the most adverse direc~ion. 
Tne possibility of failure· by steady aerocl.yn:l:llic lead must therefore be.;• 
rejected. · · · : . · . 

. . . . . 
4-5 . Teo co~trol rnec.>t .. nisr.: .. 

The p'esence .o:r the s:nenr described cbove in the tab operating 
linkage sugt;ests a lack of stiffness in the linkage end it else seems .. 
likely tilat the lack ot stiffr..e:ss contributed to the flutter. The linkagl 
fl/!5 tested to find the lead reqaired to effect the movement necessary to 
pro:.l!ce the S!:ec.::-1 and it ~·o.s found. that a load less th3n one fifth o!·.tbe 
design lo<:e. (c:luesponding to a to.b nom!:l coefficien_t of en = 0.09 .at. tee 
speed or the accident) prodl!ced the move1:1ent. Saoe movecent ;,as produced 
at a c:nsie.erably lo::er load than this. The linkage tested :.as not signi
ficantly d~a.;d. by the crash t.::C. it 1:1ust be presw:ted that the iow stiff
ness fla& prese::; t before the accident. The stiffness was much lower than 
\':as present :::!1 the linlcage in the :f"ir.n 1s test specitlens (see· above). In 
t!:.e.t :!.:lstence no move::~ent r;as ap;>arent.until a lead.of 1.36 times the· 
desig:> lou flas applied. 

4.6 · !'1 utt~r investis:::!.tions ~. 

A thao~eticsl investig~tion into the fll!tte~ speed had been made by 
th..: ?.. • .t..E. fo~ the first protucype, the P.111 &ircraft, and that investi
g;;tion indicate:i that there t<as no risk of flutte~ ot the tdng or eleven 
at speeds up to a v~ue beyorci the design diving speed. As the P;120 air
crart h;;d tr.e sEJl!e desigr.. of r;ing, eleven and tab as the :f"irst prototype, 
it t:as ass !:.led that t.,_e P.120 aircraft he:i the s2111e flutter characteristics. 
~he first prototype had. been floo.u e.t ·speeds beyond that e.t which the 
accident occurred 1Tithout nny indication of :f"lutter. 

4.. 7 The flutter calculo.tions lwl. emitted tab considerations entirely, 
az the tab baclclash <:a.s smell (20 oin) and. the tab control ••as irreversible. 
ld'ter the accident a resonmce test 11as dcne at the fim; This :ohc11ed that 
the natural :rrequenc-.r of the bb l'las rather low (4.0 c.p.s;) and indicated 
th~t tab deflections should not be o:nitted in the calculation. 

4.. 8 The flutter calculo.tions are being repeated at the R • .\.E., taking 
into nc:cou:'lt possible movco~nt of the te.l: t.nd the natural frequencies e.s 
measured, but the result sl:>.oo-s again tl:>.:>t no flutter should occur at the 
sp~.::d v;h~n the accident occurred. :Even on the esst.:mption of " natural 
frcqt:ency of zero f"or the t:ili (the case t:i th no stiffness of the tab 
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·cimtrol; i.e-. a -loose tab) the calc.W.ations indicate_ ·only .a mild for.n of 
:!'lutte:r over the ~eed range ot 100-200 lc:lots at the eleven natural fre
que-ncy. ·However; the h=er carks on the tab show that flutter o:!' the tab 
must have occurred. '-af'tex' the detach:nent 'of the ,operating lever end the 
theoretic-al estimates with 'respect 'io a free t!lb must in this instance be 
d.iscounted • 

. . 
Attention is being given to the effect o:!' flexibility CJf the eleven 

mess bnlance attacli<nents, - In aceord.qnce ~ th TIQ:mal practice the origin-al 
calcW.ations .!ia tiot t:>ke this into _account b11t it seems possible' that this 
:!'ee.ture may affect the flutter characteristics. 

5 :·• ·-· 
•.:. 

It seeCIS unlik~ly that the associ-ation of low s'tiffness in the tab 
conl>rol«ith nutter was-f'ortuitollS ana this suggests that the remed.y lies 
in icprove:nent of tbe contT:ol mecliani.=~ As· the nutter characteristics of 
the aii-craft are not tully und.erstood., hocever, it cMnot be conclud.ed that 
this is' the sole rnedy. In adaition to en :llnprovel!limt in the me!=hani.sn, 
o;;hich consists of stiffening the l!lounti.ng a1rl removing the artiCW.ated link, 
the follo:ing :nodific:1ti.ons are being consi.d.ered. for _the P.111_ .aircraft •• 

(e.) .:.. red.uction in the tcll chord. (i'= 6.55 ins to ~-J7 ins). · 

(b) -Provisism o:!' ~ cass balmce for tt-.e tcl>. ·. 

(c) k\'inc:-ease in the inbo•rd. el,von mo.ss bale.nce from 57% to 96%-end. 
a stiffening of the mass b:Uwce· attaclu!lents. 

. ' 
6 Conclusion 

The' accid.er.t was-due to flutter of the elevon-tSb ca.nbine.tion or the 
. .r.L~g-eievon-tab ~d there are ind.ications that a lack o:!' stiffness in the 
bb control mechanisn '17as contrib11toey- to the onse-t! of: flutter. The · 
tleche.nis::~ is to be tlodified end in ad.di tion, as t~e flutter characteristics 
are not· fully understood, other oodifications recoirnnended for the e.void.erlce 
of nutter are to be eobodied • 

•. ·. • 

.-'. .:· _. 

•. 
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.. .. ... 
APPENDIX I 

Pilot 1 s Accident Renort 
... .. 

-F.120 (Delia) ·-·v·, T. 951·. 
~ . 

A. norme1 take-off was carried. 'out znd. :t~ ~att_ -climbed ·.a;way to 
5,000 ft, on a: beading of 2!>0° (u). A series of vibror;rat>h tes'ts -vas then 
carried out. . ·: . . · . . . ·: · · : : . 

:! .• 

':::hese tests 'consisted of making' shar;> kicks. on the -~-r: bar at . 
the follordng speeds:-

· Tbe~e tests ·,,ere c0t,pletea.··fo:r_: kickS both to port .end. to s~-arl;~ara.~ 
There aP"Peared. to be. no ind.ication of nu.tter or of anything other than . 
norme1··oscillations restil ting fr= kicking" the, r:tdder. . · ... : ,_ 

: . ·.. . . . .. . - . . ... : 
A gentle tuin il:IS then mad.e and a course taken up which led. over 

Southampton at 5,000 ft. .\s these tests had to-be repeated. at 450 knots 
I.Ls: on the next night, it was decided. to .increase speed from 4?5 _knots 
to 450 knots as this was;tlie''festes~ speed. 'the e.irCraft had: _ever reached •. 
Tarottle was not used to· incnese· speed, the 'aiiCratt being put,into_:a-ve:ry 
slight d.ive. At approximately 4,000 ft and. a speed. of 450 knots a very 
intense "bu::z" becl!l!le apparent and. it was noticed that. the electric tab 
ind.i-ce.tor r.as flickering. viole~tly. No iiu.."ret .,a,; fert eli _the: .. rUd.aer bar 
or the control colunn. ·. The throttle 01as closed. im:ned.iately but before the 
clive brakes could. be operated. there was a ve:ry loud bang frD:l the rear end. 
and. the !!.ircratt ccm:enced. to 'roll to port. }.i'ter canpleting two rolls 
full ste...~oa...""i rlleron ':las being use:l.. Tnis ste.rboerd aile:::un decreased 
the rate of roll but the spring feel appeared 1;:) have no effect. Full 
ste.rboa..-=. IU!der nas then e.pplied-ancl-held·for the rest of the flight. 

It "'"" :!=ed.iately noticed.- that there was no airspeed. ir.d.icating 
and. vis:.tzJ. invel!tigation th..""Ough the port windol'l sho>.ed that the pitot 
head. v:as e.t a..-:. a:;gle of epproti!:tately 45° to the line oi' i'light and. that 
the f:!:s~ foot ~ the pi tot heed. I'I&S bent back i'lush aith tr.e remaind.er 
of the t~e. 

It ilas decided at this juncture, to select manuel control, io 
re:r.o;·e the spring feel and to alter the tailplene setting. l7i th engine 
on, full sta.~oe.rd rucld.er, control colunn hard fo:rnard and 450 to star
boar:! t!'.e 'I: est tailple.ne setting was -6°. ihis e1llr.red. a slo;o; climb away 
to 12,000 ft. 

'io'l:en the aircraft had settled dorm on the climb it lias noticed th!!.t 
the rdng skin :i=ecliately i'orrcard of the outboard section oi' the port 
eleven hcl lifted. approxir.lately 4 ins. Eoscombe TO?rer r•ere i=eiliately 
infoil!led by .R/T of the damage Jmov:n and. e1so that an attempt '1'.-oulcl be made 
to retun~ to 'l:ase. The r:ire recorder= then =itched on. 

At 12,000 rt some investigation wns then carried out, it was 
cliscovered_ the.t if po.,er r.as reduced, the control colcmn moved. or star
board rud.der to:<en off the port Ring rrould il:lmediately drop. To maintain 
reasoncllly le·1el flig:1t the ele-1on desynns nere reaching betrreen 5° + (jO 
dor:n • 

.t.!'ter scme difficulty 11,000 ft r::tS obtained directly over :Bascombe 
Dc:wn •. Hei<,ht ,-ras then reduced. ve:ry grnd.ually but great difficulty was 
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1'ound. in keeping up the port .. fling. At ap~roximatel,y 6,000 1't over 
Salisbuty Plain the aircraf't became increasingl,y dii'1'icult to handle and 
it 11as decided to eject •. On jettisoning the liooa, however, the aircraf't 
appeared to settle again in level :f'light. It "as ~n possible to see 
the 1'Ull port fling and l!osccmbe Tcmer 11ere then Wormed that e.pprcxima tely 

.2 1't of' the rd.ng sur1'ace :!=ed.iatel,y ahead of the outer port eleven had 
li1'ted. ·The aircr21't by this time was prcceeding in a "fdde gradual turn 
to starl>oard and losing height. The test pad and sca:d' were tbro100 
overboard. · · .. ' 

Thoughts were then given to attempting a belly landing on Bosccmbe 
Do= airfield but this. idea flas discarded' on 'reaciiing a height of'· :rpproxi
mately 3,000 f't when, due to the .rough air at this height, violent lateral 
:oscillations occurred. 7he contrcl collr.lll t~as centralised and the :feet 
removed :f'rcm the ru:ider _pedals. :The port ving :Immediately c=enced to 

·arop m1d ejection seat action '17as il:l::!ediatel,y taken, the seat leaving the 
aircraf't rd.th apprcximatel,y 600 of' b21lk to port. . . 

Once clear of the aircraft the seat carried."out vanous tumbling 
and spinning gyrations. lly z:U.stake: the parachute rip chord was pulled 
instead. of the pilot's ·seat release harness. This 11as :Immediately 
rectii'ied, the aea:t 1'ell aw;l.y and. the parachute opened. . 

Immediately 21'ter the parachute opening ~erlc a ver.~ rough landing 
was accomplished through trees·. 
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FIG.I. PORT OUTER ELEVON. UPPER SURFACE. SHOWING . 
POINTS Of DETACHMENT Of MASS BALANCE WEIGHTS 

FIG.l. i'ORT INNEP. EL:VON, LOWER SURFACE. SHOWING 
DETACHMENT Of BALANCE WEIGHTS 

F:C.l. PORT INN~R :'L<VON. LOWE.~ SUi\f.~C<. 
::~-:-vV'':~ ;·~: :.s:~s: !.~ONG Ti-i: i'-'a • 
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FIG,4. DETACHMENT OF TAB OPERATING LEVER. 
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FIG.6. TAB CONTROL' CI~CUIT IN T~E tLEVON (DiAGRAMMATIC) 

FIG.7, EVIDENCE OF. EXCESSIVE MOVEMENT 
IN CONTROL MECHANISM (LOWER. SURFACE) 

FIG.B. EVIDENCE OF EXCESSIVE MOVEMENT 
IN CONTROL MECHANISM (UPPER SURFACE) \\ 



FIG.9, PORT. ELEVON TORQUE,SHAFT SHOWING BROKEN FLANGE . 
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McDonnell XF3H-1 Demon 
. Last re\ised December 25, 1999 

The McDonnell F3H Demon had its origin in a Request for Proposal issued by the US 
Navy Bureau of Aeronautics on May 21, 1948 for a carrier-based interceptor. In the RFP, 
the Navy was looking for a carrier-based interceptor \\ith a perfonnance equal or superior 
to that of the most advanced land-based fighters then entering service, · 

The F3H design effort at McDonnell was led by Richard Deagen. At that time, the Navy 
was pushing the Westinghouse-designed afterburning J40 turbojet as the powerplant of 
choice for its next generation of advanced warplanes. Yielding to Navy pressure, 
McDonnell departed from its previous design philosophy of using h\in-engined 
configurations and decided to adopt a single J40 as the powerplant for its entry, which 
was designated Model 58 by the company. The Model 58 called for a single-engine, 
single-seat day fighter \vith lateral air intakes and a 45-degree sweptback \Ving and tail 
surfaces. 

Eleven competitors submitted designs in response to the RFP, among them being 
McDonnell's Model 58. In December of 1948, the McDonnell design was declared the 
\\inner of the competition, and on January 3, 1949 an initial Letter oflntent was issued 
covering the initial design. The designation XF3H-1 was assigned. 

The competing Douglas design called for a delta-\\inged carrier-based aircraft. It was also 
to be powered by the J40 engine. It came in second in the competition, and was deemed 
sufficiently promising that the Navy issued a contract for nvo prototypes under the 
designation XF4D-l. 

A mockup of the XF3H-1 was inspected between July 13 and 15, 1949. Follm\ing some 
redesign in order to save weight, t\vo XF3H-1 s \Vere ordered on September 30, 1949. 

The F3H had originally been proposed strictly as a day fighter. While the XF3H-l 
prototypes were under construction, the Navy changed its mind and directed that 
production versions of the Demon be designed as general-purpose all-weather fighters. 
The designation of this production version was to be F3H-1N. 

A modified F3H-1N mocl..:up incorporating these changes was inspected in July of 1951. 
Work on the two prototypes was not affected, as they were seen simply as aerodynamic 
test vehicles rather than operational test aircraft. However, the sudden change in direction 
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did delay the Demon program significantly. 
ef1S?_ 

7/!ti/P-1 
In the summer of1951, the first XF3H-1 (BuNo 125444) \Vas finally ready for its first 
flight Since the intended 9200 lb.s.t. afterbuming Westinghouse J40-WE-8 was not yet 
available for installation, a non-afterburning 5600 lb.s.t XJ40-WE-6 was fined in its 
place. The XF3H-1 took off on its maiden flight on August 7, 1951, Robert M. Edholm 
being at the controls. The second prototype (BuNo 125445) followed in January of 1952. 

The J40 turbojet proved to be totally unreliable during flight testing. In August of 1952, 
the first prototype ·was damaged in a landing accident following an inflight engine failure. 
Both prototypes were temporarily grounded on two occasions because of engine 
problems. In addition, early flight testing turned up problems \Vith poor forward visibility, 
an excessively-slow roll rate, and inadequate lateral stability. A redesign of the nose 
section on production models cured the visibilty problem. The roll rate problem was 
cured by moving the ailerons further inboard, \Vith a corresponding decrease in the length 
and area of the trailing-edge flaps. The lateral stability was improved by remming the 
\\ing fence from each outboard wing panel. An autopilot was added. 

The second prototype was fined with a 10,500 lb.s.t afterbuming J40-WE-8 in January 
of 1953. This engine did not prove to be any more reliable than the non-afterbuming 
WE-6. This aircraft was used for preliminary evaluation tests at the Naval Air Test Center 
at Patuxent, Maryland beginning in August of1953. In October of 1953, the second 
XF3H-1 was used for initial carrier trials aboard the USS *Coral Sea* (CVA-•B). These 
trials were fairly successfuL but there were some problems \\ith low \isibility during 
carrier approach and landing. 

The first XF3H-1 was lost in a crash on March 18, 1954, following an inflight engine 
explosion. The second prototype was permanently grounded shortly thereafter. It was 
later shipped to the Naval Air Development Center at Johnsville, Pennsylvania to be used 
in barrier engagement tests. 

Serials ofXF311-1: 

125444/125445 McDonnell XF3H-l Demon 

Sources: 

1. United States Military Aircraft Since 1909, Gordon Swanborough and Peter M. 
Bowers, Smithsonian, 1989. 

2. The American Fighter, Enzo Angelucci and Peter Bowers, Orion, 1987. 
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channel. However, the facts soon became common knmvledge throughout the aviation 
community-the June 14, 1948 issue of*A,iation Week* published an article revealing 
that tl1e XP-86 had gone supersonic. 

The XP-86 could go supersonic in a dive '"ith only a moderate and manageable tendency 
to nose-up, although below 25,000 feet there was a tendency to roll which made it umvise 
to stay supersonic for very long. Production Sabres were limited to Mach 0.95 below 
25,000 feet for safety reasons because of this roll tendency. 

XP-86 number 45-59597 was officially delivered to the USAF on November 30, 1948. 
By that time, its designation had been changed to XF-86. 

Phase II flight tests (those flown by USAF pilots) began in early December ofl947 .. An 
Allison-built 135-A-5 rated at 4000 lbs of static thrust was installed for USAF tests. The 
second and third XP-86 prototypes (45-59598 and 45-59599 joined the test program in 
early 1948. There were different from the first prototype as well as being different from 
each other in several respects. Nos 1 and 2 had different fuel gauges, a stall warning 
system built into the control stick, a bypass for emergency operation of the hydraulic 
boost system, and hydraulically-actuated leading-edge slat locks. The number 3 prototype 
was the only one of the three to have fully-automatic leading-edge slats that opened at 
135 mph. Nos. 2 and 3 had SCR-695-B IFF beacons and carried the AN/ARN-6 radio 
compass set. 

For the second and third prototypes, the ventral brake was eliminated, and the two 
rear-opening side fuselage brakes were replaced by brakes which had hinges at the front 
and opened out and dmm. These air brakes were adopted for production aircraft. 

Prototype number 3 was the only one to be fitted ''ith armament. The armament of six 
0.50-inch M3 machine guns were mounted in blocks of three on either side of the 
cockpit. Ammunition bays were installed in the bottom of the fuselage underneath the 
gun bay, \\ith as many as 300 rounds per gun. ll1e guns were aimed by a Mk 18 
gyroscopic gun sight \-..ith manual ranging. · 

In June of 1948, the new US Air Force redesignated all Pursuit aircraft as Fighter aircraft, 
changing the prefix from P to F. Thus the XP-86 became the XF-86. XP-86 number one 
was officially delivered to the USAF on November 30, 1948. The three prototypes 
remained in various test and evaluation roles well into the 1950s, and were unofficially 
referred to as YP-86s. The number 1 prototype crashed in September of1952 after 
logging 241 flying hours, whereas numbers 2 and 3 were finally retired from senice in 
April of1953. 

Specifications of the XP-86: 
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Test pilot George "Wheaties" Welch took the XP-86 up into the air for the first time on 
October I, I94 7. The flight went well until it came time to lower the landing gear and 
come in for a landing. Welch found to his shock that the nose\vheel wouldn't come dmvn 
all the way. After spending forty minutes in fruitless attempts to shake tl1e nosewheel 
down into place, Welch finally brought the plane in for a nose-high landing. Fortunately, 
the impact of the main wheels jolted the nosewheel into place, and the aircraft rolled 
safely to a stop. The swept-wing XP-86 had made its first flight. 

The maximum speed of the XP-86 was over 650 mph, 75 mph faster than an)'1hing else 
in service at the time. With the bubble canopy, the pilot's field ohision was excellent. 
The noise and \ibration levels were considerably lower than those of other jet-powered 
aircraft. However, tl1e J35 engine did not produce enough thrust, and the XP-86 could 
only climb at 4000 feet per minute. However, since production P-86As were to be 
powered by the 5000 lb.s.t. General Electric J47, no one was too \vorried. 

On October I6, I947, the USAF gave final approval to the Fixed Price contract for 33 
P-86As, plus they authorized 190 P-86Bs. The P-86B was to be a strengthened P-86A for 
rough-field operations. 

There is actually a possibility that the XP-86 rather than the Bell XS-I might have been 
the first aircraft to achieve supersonic flight. During some of his early flight tests, George 
Welch reported that he had encountered some rather unusual fluctuations in his airspeed. 
and altitude indicators during high speed dives, which might mean that he had exceeded 
the speed of sound. However, at that time, North American had no way of calibrating 
airspeed indicators into the transonic range, so they were not sure just how fast Welch 
had gone. On October I4, I94 7, Chuck Yeager exceeded Mach I in the XS-1. Although 
the event was kept secret from the general public, North American test crews heard about 
this feat via the grape\ine and persuaded NACA to use its equipment to track the XP-86 
in a high-speed dive to sec if there was a possibility that tl1e XP-86 could also go 
supersonic. This test was done on October I9, five days after Yeager's flight, in which · 
George Welch was tracked at Mach 1.02. The tests were flown again on October 21 \\"ith 
the same results. Since Welch had been performing the very same flight patterns in tests 
before October I4, there is the possibility that he, not Chuck Yeager, might have been 
first to exceed the speed of sound. 

In any case, the fact that the XP-86 had exceeded the speed of sound was immediately 
classified, and remained so for several months afterward. In May of I948, the world was 
inforn1ed that George Welch had exceeded Mach 1.0 in the XP-86, becoming the first 
"aircraft" to do so (an aircraft being defined as a vehicle that takes off and lands under its 
own power). The date was set as April26, I948. This flight did actually take place, but 
George Welch was not the pilot. In fact, it was a British pilot who was checking out the 
XP-86 who inadvertently broadcasted tl1at he had exceeded Mach I over an open radio 
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A solution was worked out that included North American sitting on the story until the .I : ~ 
Air Force feltlt vias'safe to issue a press release. This would allow Symington to get the.: 
maximum mileage out of the XS-1. and Yeager. Then,: when it was politically safe; the ; '~ · 
world would be Informed of the Sabre punching through the !llythlcal barrier. True to · -;: 
his wor'd;Kindelburger kept the story under wraps; In June of 1948, a press release·, ·~: : 
announced that the XP-86, piloted by George Welch had broken the sound barrier on ·. -. · 
ApriJ·26th: ~- -, ~-.:- J·:- : ·:.·: ~ ... --;l.-- 1 __ .-:· .:·: o...."-~r ·-·- -l ~·- ·· ••. ·; .,.: .... _, .. :-= -: ·- .- • :.;• •••• _ 
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The Amazing George Welch; Part two hnpJfbmv: '" nrtl-historyzooei\Velch2 html ---

be officially at. Mach 1.04 by NACA's Radar .Theodolite. The tremendous speed of the Sabre had 
thepotentialto.cause~eAirForcegreatembarrassmenL~ 3·'·' ~~ ;,(.· .. '· .·~ ·, . ;)": -~~.-; 

Easing off power, Welch scanned the sky looking for Chilton's P-82. He spotted what he 
at first thought was Chilton •. Then he realized that the plane had more than two engines. , 
It was a B-29,-a mothership, lumbering to altitude with the XS-1.in its belly. Slightly_.:: 1 • 

behind, on either side were the P-80s of chase pilots Hoover and Frost.· I~ dawned on.<·,.,, 
him that his shock wave might have hit the big bomber. If it had, there was -no doubt: ·. · 
that everyone aboard would have gotten the message, loud and clear. Finding Chilton, : · · 
Welch headed back to the base. The landing gear came down as advertised and George; 
greased it in like the pro he was. A few minutes later, after shutting down and climbing 
out, Welch heard a distant ba-boom. A check of his watch indicated 10:30 AM. Attaining 
a speed of Mach 1.06, Yeager had finally done it. 

.'~··· ... <;·,;~· '/.~ . ' . . ' - ' 
That night there would be no celebrating at Pancho's. The Air Force had clamped a 
secrecy lid on Yeager's flight. The party was held at several of the pilot's houses. A 
drunken Yeager managed to crash his motorcycle in a knucklehead display of 
derring-do. Of course, Pancho's was open for business, and the North American gang 
had gathered for a few.drinks. Pancho was walkin.g on air, her darling boy having 
blasted the Fly Inn with a boom that broke some large windows on the east side of the 
building. Major General Joseph Swing (an old friend from the war) was on hand and 
asked Welch about the two separate booms. The first was extremely loud, the second, 
15 minutes later, was far more subdued. Welch suggested that it came from a V-2 rocket 
out of White Sands. General Swing knew otherwise. Swing had earned a tremendous 
reputation for his leading an airborne operation that fJ:eed oyer 2,000 American POWs 

---from a Japanese camp on Luzon;-Swing's reputation and his.closeiriendshipwith _____ _ 
General Eisenhower would come into play later. · 

.; .. ·-

: 
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The last of the naval Furies was the FJ-4. Some people argue that the FJ-4 was in fact the best version of the entire F-86 
Sabre/FJ Fury series. The FJ-4 contained so many changes that at first glance it seemed to have very little relationship to the 
XP-86 that bad first flown back in 1947. However, when one looks a little closer, the family ancestry is apparent 

The FJ-4 began its life in June 1953 as company project NA-208 which called for two prototypes and as company project 
NA-209 which was the production version. On October 16, the Navy issued a contract for 132 examples under the 
designation FJ-4. On June 26, 1954, the Navy added 45 more FJ-4s. Serials were 139279 and 139280 for the NA-208 
prototypes. and 1392811139323 and 139424/139530 for the NA-209 production run. 

The Navy had pinned its hopes for a high-performance carrier-based fighter on the McDonnell F3H-1N Demon, which was 
powered by the afterbuming Westinghouse J40 twbojet Unfortunately, the J40 engine turned out to be a total disaster. The 
J40 was never able to deliver its full promised power output, and it proved to be totally unreliable. A rash ofF3H-IN flight 
test accidents was traced to in-flight failures of the J40 engine. The problems with the J40 engine proved to be insoluble, 
eventually forcing Westinghouse out of the jet engine manufacturing business altogether. The failure of the J40 project 
doomed many Navy combat aireraft projects of that era which depended on this engine. In particular, problems with the 140 
caused the F3H-IN to be deemed totally unacceptable by the Navy. 

http://www.vmfa25 l.org/fury.htm 5/15/02 
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B-29 to F-84 Coupled-Flight FT Accident 
.• ! ' 

In 1950 the USAF initiated a secret effort to increase the effectiveness of its long
range bomber force whereby a fighter would be coupled to each wing tip during 
cruise to and from the target. The concept could also be used to increase the · 
operating radius of said fighters. The effort was known as "Project MX1016" and 
progressed slowly. In 1953 a catastrophic FT accident occurred in which one of 
the two modified F-84s and the B-29 mother ship were both lost. together with 
the F-84 pilot and all five crewmembers aboard the B-29. · .. . . 
The accident report has recently been made available and examined. The editor 
believes it contains multiple lessons learned still applicable to today's technology 
aircraft. The accident documentation contains differing views of the cause and 
appropriate corrective actions that provide strong food for thought and discussion . 

. . . . 
The effort had reached a point where the two F-84s were fitted with experimental 
autopilots built by the Westinghouse Co. One F-84 was fitted with a "variable 
gain" box for inflight changes. Electrical power for the autopilot was to be 
provided by the B-29, and the documentation "implies" (but is not clear) that the · 
control/computations were also to be provided by the B-29. The conclusion is that 
there was to be an integrated B-29/dual F-84 autopilot system. It is interesting · 
that the machine guns had to be removed to provide space for the autopilot · · . 
components. The coupling system was a two point structural attachment scheme 
with an electrical connector coupler. An emergency release system was part of the 
coupling scheme with disconnects by either pilot. and by signals from switches · · 
sensing relative position of the F-84. · • · 

Some 100 couplings had been made and about 25hours ofto\ved flight' conducted 
in the previous phases. About 11 couplings had been made in this phase with t· to 
2 hours of towed flight. The plan for this flight was that F-84 #661 (with variable 
gain box) was to couple to right wing, F-84 #641 was to couple to left wing for 
drag symmetry, and #661 was to conduct autopilot checkout and engagement. On 
previous flight, #641 had engaged autopilot while coupled on left wing and · 
experienced rapid L WD roll. The AP was disconnected and AC retUrned to 
normal coupled attitude. The emergency release system did not fully cycle and 
release the F-84 as intended. Troubleshooting was conducted on the ground. A 
"pot" (associated with the autopilot) on an cam was replaced. The emergency 
release system was reported to have functioned properly. Due to "pitch trim' not 
being to be balanced out, some resistors were removed from autopilot trim circuit. 



Subject flight was launched just past 4PM with accident occurring at 5:47EST. 
Formation was SE bound over Peconic Bay Ll, NY at 20K ft.. #661 coupled to 
RH wing per plan, #641 did not couple per plan. No mention as to why. #661 
could not engage AP as could not receive power from B-29. After about 30min 
#661 disconnected and then #641 coupled to LH wing. Pilot of #641 engaged roll 
channel of AP with some small erratic operation. Pilot then engaged whole AP 
(could not separate pitch channel). No mention as to why plan was deviated from. 
#641 immediately pitched up.and rolled rapidly right to about 30deg. Roll 
continued as lesser rate. Aft coupling latch disengaged but fwd did not Fwd latch 
"lance" did not retract and caused failure ofB-29 fwd wing spar about 5ft in from 
tip. F-84 continued roll and struck top ofB-29 wing near inbd end of aileron 
while inverted. · . · : . . :. · 

! . ' 
• - 1- ' 

.. ' 

B-29 entered LH.spiral. "Bail out" call was heard approx 8 sec later. Large· .. 
portion ofLH outer wing then failed, with LH spin following. During descent 
empennage and RH outer.wing separated from AC .. No parachutes were used. .! 

·' - ~- . : ' '•I I 

Upon striking the B-2~ wing, part of the F..,84 nose section separated. #641 then. 
performed series of split-s maneuvers and stalls. Some level of control was : · · · · 
evident as AC made circle over town.of Sou_thhampton, Long Island at about, · · 
1 OOOft. :The AC crashed in a nominal wings level attitude just outside the town. · 
Fire ensued, the pilot was found in the cock"Jlil . · · .. 

The accident report states that the a~cident was .caused by unknown malfunctions 
of the autopilot and emergency release system .. Three recommendations are.made: 
(I) continue investigations into exact cause of malfunctions; (2) equip AC · r· . 
"engaged in hazardous experimental missions" with "rapid escape equipment of 
ejection type"; (3) "Missions of this nature be performed over areas. allocated for 
that purpose be~use of sparse population".·.~: • . · ' · .. · , . . . . . . . ·. : · 

••. ' . ' ' ; ' 'j •: ' ' t' r ; I .' • 1 l •: '' . ''l '• 

This effort was managed by the WP AFB Air Development center, conducted by 
the Republic Aircraft from their facility at Farmingdale Ll, with major· ... ·· . 

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

participation l:iy the Westinghouse Electronics organization. The documentation 
states the F:-84 pilots had been with program for an extended time, perhaps from··. 

____ ... the.beginning.-The two B-29 pilots wererelativ~ly-new;-having-beenwith_tli::;e=-----
programJor the past five flights. ·· · · · · , . · , . 

~ ·, ·_. . . ' ,. .. ; . 
A letter of transmittal from the WPAFB ADC is critical of the report and points to 
several aspects not addressed. It does not accept a statement pertaining to the ' . ' 
autopilot that" a complete operational check was completed by .... " prior to the 



•• • \o .-... 

flight as the B-29 and F-84 were not coupled together for said check. Also the 
emergency escape system had some sort of"jig" tcrused in ground checks which· 
was not used in the troubleshooting of the problem"on the previous flight It states 
these were considered standard procedures, and severely faults the republic and 
Westinghouse personnel. In addition the letter states theW ADC project engineer 
onsite at Republic had stated he wanted only the F-84 with the variable gain box ·. 
to be used to engage the autopilot system, but that the Westinghouse project··· 
engineer did not agree with that. The letter also points out the emergency release 
system had a two second delay built in beyond the nominal one second actuation 
time. Said delay had been requested to be removed by W ADC but this had not · 
been done.· The documentation states there had been a successful emergency. ; · · · · · 
uncoupling inflight earlier in the program, but before removal of the pitch limit •: 
switches. 

The report states that WADC required the B-29 to be flown unpressurized for · 
these flights, but that there was evidence it was had been flown pressurized for 
the last three flights. Also there were "quick release" blisters available to provide 
faster egress but these were not installed. These items are mentioned in 
conjunction with recommendation to install ejection type features. 

So, many questions can be raised from the above information: 
l) Why was the test plan not followed -why did #641 not couple for symmetry, 

why did #641 couple on its own and conduct autopilot tests? 
2) Why was theW ADC project officer's directive not followed? What authority 

did he have? Who had what authority? 
3) Why was a complete ground functional test of the autopilot with B-29 and F-

84 coupled not done- as inferred? Were the "standard procedures" 
documented? 

4) Since the emergency release system did not function properly on the previous 
flight, why did the test crew accept the findings of the ground test that 
everthing functioned properly (the famous ''unable to duplicate" of today)? 

5) A two second delay on the emergency release system for such a situation 
seems incredible (on the surface). What was the reasoning? What was it 
protecting against? Why was the W ADC input ignored? 

6) Why was the WADC directive on unpressurized flight not followed? Was it 
just verbal? No reference to any documented command media is made. 

7) Why was the coupling made over land headed for the populated area of Long 
Island's south shore (the famous "Hamptons")? 



Critiquing is easy. As in every event, the context of the times must be considered. 
This was a hot period of the cold war. The Korea conflict was raging .. The USSR 
had exploded its o.wn Atomic bomb and .was about to explode its H-bomb. The 
USAF long range bombers were seen as America's primary self defense weapon. : 
The Second World war had only :ended 8 years earlier. These men were · · . 
participating in a secret effort meant to increase or preserve America's ability to 
prevent nuclear war. : . : . .. . . 

! -. 
. . . . . ' " ... 

The letter of tiamsmittal was signed by the legendary Albert Boyd, then nearing 
the end of his great career. The directness ofhis language is evident 'It must have: 
been a real treat to have worked for him and gotten 90 degrees to his view of · 
things.· .. . . . . . . . ... .• ·'" .. 

Dave Houle. 
11/01 
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Republic P-84B/F-84B Thunderjet 
Last re,ised October 16, 1999 

The P-84B was the first production version of the Thundetjet. An initial contract 
approved in January 1946 had called for 15 pre-production YP-84As and 85 production 
P-84Bs. 

The engine of the P-84B was a 4000 lb. st. Allison J35-A-l5C, the same as that of the 
YP-84A The P-84B differed from the YP-84A service test aircraft in having an ejector 
seat for the pilot. It had a radio compass, and new M-3 machine guns to replace the six 
M-2 guns. 

New orders in June of1947 added 141 more P-84Bs to the contracts. These covered 
production blocks 21 and beyond. In these aircraft, the machine gun armament was 
supplemented by retractable launchers for eight 5-inch rockets mounted underneath the 
\\ings outboard of the landing gear. 

Delivery of the P-84B began in the summer of 1947 to the 14th Fighter Group at Dow 
Field. The last P-84B was delivered in February of 1948. 

The designation ofthe P-84B was changed to F-84B on June 11, 1948. 

80 obsolete F-84Bs were transferred to the US Navy during the 1950s, where they were 
used as target drones. These aircraft were redesignated F-84KX, and were given the 
BuAer numbers 142269/142348. 

Two F-84Bs (46-641 and 46-661) were used in experiments in which they were attached 
to the \\ingtips of a modified EB-29A It was hoped that this would help to increase the 
range of jet escort fighters, enabling them to be towed by bombers into the combat area 
and released when needed. However, this three-plane combination crashed during a test 
flight on April24, 1953, and the project was abandoned shortly thereafter as being much 
too dangerous for aircrews. 

Specification of the P-84B: 

One Allison J35-A-15C, 4000 lb.st. Performance: Maximum speed 587 mph at 4000 feet. 

0&'041:!000 6:24PM 
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Tttlln n•rr•tJn form, Ia •• muda drtall u n-=-ary, ewrytldnc that lt bowa about the aeddnt.- Uaka ewtaln that ftnnt 
· checked oa ,. • ..,. lido oro Jullt!Aod b1 thlo aiUTalln. If litO woo laYOIYod Ia acdd..,t, tzplola Ia d<talllto oriel• ond procr ... oDd 
tttpl taka~ to ut:i.DruJ.ah lt. . ,, · • • • 

. B-29 and two F-84's were·,engaged !n obtaining performance dat~ .on project. HI 1016,,; 
PUot in third F-84 acted as c:l:serter. F-84; 4g..e61 re.uined coupled on right wing o! 
B-29 !or~ apprex,- one hal! hour without. op-erating aUto-pilot (re:note ·!light control syn 
because o! failure t'o recoin ·auto-pilot power.t.t'rom B-2'9.-·· 46-661 un-coupled and F-84 
t.S-641 coupled to lett wing o! B-29o " · 

After .;:e::&ining coupled !or .. &;lJ:!'OXo twentf mnutei· duriitg 11hich time F-84 power r
zuined redUced· and aircratt wu trhmed, Major D.aviil, tha pilot o! 641 read,ied the auto
pilot.,~ checked au· circuitrf and, tened the· ailet:on;(roll) J>Ortion. ot the K,;.p. This test 
wu.aatie!acto%7 altho"E;h roll control waa•slightl;r· ern.t.io. ·-· -·- -·-- · · ·· - · · 
.. · ·!/ext, Hajor Davia erftaged the cemplete A-P, iiltending to engage only m<XI!entarily. 

At this time the t.~o aircraft were on a SE couree over Peconic Bay, long Island; N.Y 
at 201 000° with tail wind. Time 1747E~ 24 Apr S3o l 

L=ediately upon <~~gaging ot the A-P, 6411 simultaneously pitched-up and rolled rap
idly to the rit;ht for approx. )0 degrees o! roll. Att latch opened eometime during this 
periodo 641 continued to roll to the right at a decreased rate. lance broke ot! in the 
receiver during this period. (Wing tip with receiver and lance not· yet recovered). 

The tront epar of the B-29 _:!.ert wing surtered a severe compreseion !allure, 63 inche 
inboard from tip, during initial pitch-up o! the tu•., _ . 

641 etruck the wing :ln an inverted position severe~ damaging the !l-29 outer wing 
and. knocking the nose section ott the F-84. . 

B-29 shzted turn to left. 8 ~eeonds later pilot gave ecm:IVld •prepare to bail out•. 
Shortlyr-thernfter, ths lett cuter wine: diiintegr~<tedc epreading parts over about 12 
milea. i1-29 ent"r~d a spi."l to lett. Suba,..uen':.~ the 111penage and right oute-r-wing lett 
the aircraft. . 

. B-29 ~truck water or Peconic Bay and exploded 53 seconds atter impact with F-S4. No 
parachutes were used. F'ive crew men were aboard. 

F-84 perfonned se'riu ot split-S =anuevers and stalled eeveral times • .t::ach time 
recover,y was At!sctedo MAjor Davia apparentl;y had at lean partial. control (no radio, no 
boost, art c.o.) o! &,1 and !ro~ eyewitness accounts probably tried to crallh.land.in un
popul&ted area. 641 !lew level around town o! Southuphn .tor 450 degrees ot turn at. · ·• 
1000 ten. Finally it stalled and crashed north ot the town· and burned," at:te.~·. eeverer~ 
pact. Pilot ldlled instantly on impact. Firs destroyed .A/C ·but was shortly broutlit under 
control. Non-use, attempted uu or !allure ot ejection aystec cannot be determined •.. ;':: 

Elapsed tinle between impact with B-29 and 18~~j.:;Wi,tlt; ~qund .wu-2 .min!l~u. 2.6..a~.Qnd • j 
9oth other F-84 1 s returned to Farmingdale without incident• ..... ~ .... ~r. ... ~ ~-u:.. 

TO --· · .'·· 

llMENDATIONS lor attloa to prncat almUU aeddnsu: " . f I r1VI I 'f or , .. 
o • That representatives o! Wri!'}lt Air Devea4!tJn~g C~~ter~Jrt~. AvtYJ,~rp :-. 

he Westinghouse Corporation, continuo tho :lnvcs a on t lizi!11M~~ n&-i 
t . or the m.al!unction which caused the accident, .· .. =. ~ .. · ... ,"_ .•. , ... :.;, 

• That aircratt which are !Oigaged•in hal'.&rdoue.eiper.D!ent.al!U~isions llhould!bo. ;,;', f 
l. d by installing rapid:- eebpe oquip~~ent· ot·.the·.ejeetion t;roe·.-:. . ..~: :"•· ·' : .. ·7· ~

.J •. That a::ies~rts o! this nature. beo#.r!ormed' over are~s:allocated !or that: purpose: t 
ause o .. a ee la o · "" '' ·~!" ~~ .... · .,-_ J • • ·- • o - -~·-.·_ ,., a 

Sodloa P-lUTHDITic.tn~ (tali r.;.,IJIIir ... --sip_, · · · . .. · • i:; 
J. 0 Pa....,••n K._..., • .,.u ro• T•• -'"".,~ nua Bu• On1n.a OPPOut'•ITtoi •••""&&*LlJ. No RUt'"~ arD 0 Jtumllh&nw••.,C•1 A .. uw .. · : · 

'· PrllJon-a.lta•~taSCI'I'.l••~•uftwu·uor.lltnurr. Oc .. nuLtKinr, OOnaa(l:~t&laJ .. -- ....... s- <# 

. - ... ••I .I,!:.. 'I'"UI• • ...., .. ;_;o .:>J.ytn ..Ur .Jc!~nse Group 
•'urt'ol.Jc County .L"a 

• ...... Q ;.'EUXll: s. D....t.K 1-".AJCR 
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• ware 
, ~~~:r-u acted u' obaever, coupled on r11~"" 

or.a halt hour without auto-pilot (re!!lOh night cor:trol 
!allure to recieve nuto-pUot rover !ro!ll ·.~9, 48-661 un-eouplod &nd F-84 48..¢41 eot!M.g, 
to la!'t. lling or ~9. .. ..... ,7 ,. 

re:::a.illi~g c_ouplE>d !or approx, twnt;y l".iDUtes duriDg which thu F-84 po~o"Br rtti:'AllntcJ,:1lf'~~-->.>ll 
&Dd &ircr&ft'ws tr!.'ll:r.ed, ••ajar lll.via the pU"t or 641' readied tho auto-pUot, 

ICh.oclced all eircuitrJr &DdOt&ated tl:a aileron (rollJ portion or the J.-P, This test ws 
l•at1!!!'act<>ry al thout;h roll control ws slir;htl)' erratic, 0 : 

Next, or Davis er.~;agod the ccrt;>leta J.-P, 1nter.d1ng to engage onl;y mornentnrlly. 
At this t!::lo tha tw aircraft \lOre _on a SE course over Peconic !Jq-1 Long Islar.d, !!,Y, 
20,0C<l 1 vith taU wind, Til:le 1747 !.'-; 24 Apr 53. .. 
Jimnodintely uron engaging or the J.-P, 641 si=ltail:eOU31)' pitched-up and rolled raJpidJJ.t~·:r~-~:'1 
the rir;ht for aprrox, ,30 degrees or roll. J.rt latch ope:aed ::o~otime durir.g this pe:nclC1II..f:'l+";;:ill 

cor.t!r.ucd to roll to the right at a decrea:ed rate, lar.ce brc~a orr !n t~e reee 
'-"'r"'" this period, (:Jing tip vith receiver and l&r.ce not yet recovered), 

!he f'ront s;u: :.r t."..J !h29 le!'t wine suffered & severe co~e!:sion !'&Uure, 6.3 incr.es 
UDOO<U'.:l !ro:: tip, Jurbg ir.it!aJ. pitch-up. of 641, ~. 

641 struck the wing 1n an inverted position severely da."l&;:ing tl:a B-29 outer wing nnd~ 
ki:ccking the r.o:e sect!on or! t.'>e :.'-84, · ... 

B-29 stnrted turn to lert. 3 seconds l&ter pilot gave co~d "Prepare to bail·~ut•, 
h:>rtl:y there a.rtor t'!:e le!'t outer wit:g 'disintegrated spreading parts over about ·12 SQ1llll't 

B-29 entered & spit: to lett. S'.lbsequentl)' tne emper.ago and:right outer-rug 
nircr&!'t, · . . .!J~; . 

B-..."'9 struck \l&ter or Peconic l:'q and. exr~oded. 53 seeands · a.rter i!:ii>act Yith ~; i:o'' ".';,.:l~ft;t,;.2 
wre used. F1 ve crev cen vera abor.rd. · · · .... 

P'-84 per!o::'l!!cd ocrie3 o! split - S I!WlUBvero and. stalled• several tiaes, F.a.eh tine U'Xi~~.:: . .;t1 
~o••M-~~ vas affected, !'.ajor :A..vis a.pparenU:y had at·lect partial control (no radio, no: 

C,C.) or 641 &nd tro:: e;yevitr.eos accounts proba.bl:y tried to crash land ill una: 
1.-.... .-l.i•~~ u~u. ~nevlevel a.rom:d tovn o! Sout~ton, !'or 4~0 c!egrees·or·.turn-at .J.u\JW·.-..a 

Finall:r it stalled a.ncl crashed north or theCtovn &nd burned ai'ter .:;evero.-ii::pa.ct. 
killed 1nsta.ntl)' on L"'Faet. Fire destroj'cd .A/C' but ws shortly 'bro'1ic!lt ur.der ,; .. ,;.,.;;.;.1 

l·r~'"""''"" att:e::>ptoj ure or !'..Uure or ejection s;rstec e&nnot hl detem!.r.ed, 
t!:lc bet1..-een ir-pact ~:ith !J..:-29 &nd ~t,. t4~ 1 ~'1'loq~ 'f!.P. 2 ._1!11r.utes 2~ ~eFoncli~ "X-~Li:...cc'!ll 
:F-84'::: returned to ra:r:u.ngdale vit~out''izicl'dcn't:~. ~.~C-LEO !?fUitl,t "frl·! 

TO . ..... • : . . . . 

• 
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R E P U B Ll C A V I A T 1;0 N c· 0 R P 0 R A T I 0 N 

FARMINGDALE. NEW YORK 
0 

0 
0 

AprU 251 1953 
0 

TO llr. G. Haro!man 

-~SECURITY IN[O. 
oou JIDIIIn • Ru •, llaJ ar :tUI'Iln' 

FROM '11 0 Grall7 ,. 
'· . \ 

SUBJECT:.lCCID!Ji:r R£RJti' 011 !IRCRAn" D'•!!I,P...:El: • ~1 • F-4].8 

• J 

lircra.tt t1ae at ~ft 74130 hlloan, !:llgiDO tiM at t&lce-oft 13150 hcran. 
'· ' 

lt approxis~kl:r 1645 boura on 24 lirll 19531 am at'ter mol1ng cont.act 
..,_ th airerai't ErB-294 • lF S /R J.4-62r:1]'3, airerat't era..o bed in prorlld t7 
ot 'll'&teralll, Lolli Ialan! • Pllota Dane, John •· Jlajor. 

lircratt at preeent in cuatoc!7 or the 1ir Forc11 at Sut'!ollc Count,' lFB, 
lleetbulpton, Lolli Iahn!. Poatru&}lt illllpect1on c011I>1eW with no o~n 
iter~~~ on 2'3 lJ:Z"ll 19!5'3. 1 ccni>lete o~ationnl check ot lutc-FUct waa 
perfcr:ed b7 WeatinghOillle !.rpr-ce,ntatin on 24 lirll 19~'3 at l400 hours. 
Pre!UV:t 1Npect1on completed on 24 .lprU 19!5'3 am relea.sed for night 
at l£00 houn. 

:the at&tU11 IIJ"'lbol on !F !"0':"111 I be1D~: 11 rrd d1agoml for the foll""1lli 
open techr.ical ordne • 

01-6SBJB-39 • l!od1!1cat.1on of cabin ret'rigeratar ~tem. (:ro be 
&ccomp11ebed at next. engine removal) • 

Cl.-GSBJB-43 • Reworlc of rc.d1o cmptu loop cords, (:ro ~ nceompl1Ahed 
at next. lll'l£1ll0 reman.l) • 
!Cl'!1 Radio COIIIfdl inoperntbe due to r.,.aval of unite 
tor illlltallstion of 1uto-P11at un1te • 

· .. , 02B-105C-27 - II'W'pect1on of eng1nr• encowrt.erine 117:eeedn oU 
coneumption. (Engi.M not t110!nc 117.Ceae1n oU) 

... Cl.-GSBJ-70 • llod1f1eat1on of cal, 1 !50 aachlr>e lUll feed cl:ute u.ddlu. 
(Otma removed due to 1netalht1on of auto-pilot COII!fODent:!), 

01-GSBl-lC7 - Illllpect1on am aod1f1cat1on of eln~tor tr111 t&b D)"Stewt 
(CClllpliance not directed due to luto-pUot 1DIItallat1onJ, 

,' ~, 

Cl.-GSBJ-132 • S&t'et7 wirint: check nut on aileron booet, (luto-pUot 
'}~ ,, folla-~:p control illlltalled on booet nl.,.) 

~ I () \.J f:' 

• On prn1- ruS}lta or th1• aircraft on ll.lprU 1953 an!' 22 .lP.:U l95'3.t .• 
'' aDS wo ~ cont&ot witb ErB-29l the pUat'• r-Ub on U•tt.itl 101.-.::0 , • 

ll (I[ with pllo~'• ·~ture, (:) o l) 1nvolY1~&: D-a9, /.4~201: 
· ~ lii 111>.\ ?-114, 411~,1 
~ i1 ,. :!4 Ap-U 1<;5) 

-( rc~nfFF,..tC{l 
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llr • G • l!&ralan 
cca: l!enn. !!&sa 1 llajor Turner 

lCCIDT.NT. REI\Ji:l' CN AIRClV.Fl' F-418 .!J 
-~ UifO. 

The lOth Periodic inspection wu acco~~:pllahed on .3 llar~rit:IS 
houri! on aircra.tt. 

· Tl:e ~ pe:-!odic inspection due Cl1 .3 June 195.3 a:' llS:C6 houn. 

Complete •o• tila and all U' 60 aeries roru, U' Fom I, &l.l.IUC 
. compleW 11141nten&nee ani ialpection recorda on rue in Inspection 
Oftiee, ~ 11. 

lCCID!:Nr R!:f())tt ON URCRAFr !:TB-29& - JJ.-ar:m 
J 
~ ~ liraa.tt tiloe at take-eft 6.58145 hours • 12145 b-:.. 

l.!i9140 hno. 
2~5alS bn, I tlsl r . 

j ~ ~ . //4 25SilS 1=. 

1 1 i ~~t ap;roxi.llat~ 16.30 boun on 24 l~U 195.3, "'nd while Jnaking cont&ct 
I L,~ 'r)lwith aircratt !'-~, 4&<.u., R\C No. 1'-4181 e.ira:l.ft ~h~ 

I ""' ,.. linto lileonio Bq - PUot1 J.J. l'apen1ck1 Capt. <) ... 
t ... I 'I j lJ .'; Iat po=t1'llgbt inapect!on accompllahed 22 lp-U 19.5.3. 
I ~ ., 

~ '\. '' wt pr~tlJeht inspection accompli~l:ed 24 Ap-U 19!>.3. 
: v I 
0 ~y·Sixtb (6th) Jlnjor Wpection sce001pliahed 10 March 195.3 at ~:S.5 l:oura • :Next l!c.jor in.•peetion (7th) d~~ 011 10 SeptPmber 19.5.3 or 746:.5:; hollr~. 

'::; lirc:re.tt !J,ying on red dub due to compan ewing overdu~. 

~ \~ llllooee eqn.ip!ll'nt, •a• rue llnd u ~nane~ rona stowed c.bo.lrd 
·· l aircra.tt ~1or to ni&ht. ,. >-
:: c 

,., 

R,J.,C. maint.o.nal"lt'& ton= on rUe in Inspection Otr1e~, !!.1nt;v 11 • 
" Airera.tt cruhed into .1'8con1c Bq 1 I.ol"li Ieland tucd.r>e eoWeicn 

with F-~- r-us (4&-GU). 

'-
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0 

0 FLIG!rr CRABS ® 

0 0 
TOOil FLIGHT 14 (4.:.22-53) 

1rm·:·.',:_.. -- --·:;:---·. · ·· . 
1, Righ~ ~t~ei:tor d& not cross over, 

\:J . • --.· ._. 
. ·- ..... 

·. 
2, Le~ F-84 rolltKl h'uvil;r When J.;p, was 

turned D:"lo .ltt latch opened, but 
e:nergenc;r s;rst""' did not 1:0 ott, 

J, Scribe plates on riEht intercorJJector 
were bent, 

Ito Snub out light tlickered. 

5. F-84-641 pitch trim could not be 
balanced out completely. 

'" 
6, F-84-641 roll~ sharply when auto 

tlight cop.trol was turned D:"lo) 

~ . ' 

.. 

0 

. . ·." RD:EDI 0 
. 0 . 

1, Rep1aced·pres~~ reliet valve, Found 
loose wire to switch on intercor.nector 
that cuts ott hydraulic pressure ~hen 
interconnector is tully extended, Also 
cleaned up and checke.i wiring and valves 
in both wings. C,'1inder pressure to 
both interconnector cylinders set tor 
min. ;300 psi, 

1, :emergency 9ystem checked very caretull7, 
Sequence ot operation was sa.tistactory, 

1, Removed plates trC<D both wing tips, 

1, Readjusted cylinder centar switch, 

1, Increased trim ro.n~,.., avdilable by r<>
moving resistors fro~ trim circuit. 

1, Cam tallow-up pot. was open e&using 
large trim signal, Pot replaced, 

'. 

:!~Jili ACl't ACC • 
T.\UOl'fillC t1~9: 44•6:!~.-.-. 
,.c:l 1'...:\4, 1,6-61,1 
~ • .l.Jrll 195) 
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C~e~t cr. ~pocinl I~c:tigntion c~ A!~e~n!t A::~~o~t 3-2~. 1~-==0~3 ~~ 
F-84D, 48-641, 24 April 1953 • 

\:) 
1. It is !l.SStZ:ed t,.....at rli~ht control 0~ tht• D-29 aircrc.ft Rutor.a~icr! ~: 

centrals th~ fliGht of the towed !l!rcraft without 1\l".f e~!'ort on Uln pr<rt n·· 
the pilot of the tow•d ait'J:rRi't. The rE'~rt doos not stnto if tiab ls tl,., 
case. It is also not known if t~c autopiiot or ~he S-29 !• in u:c cr ~~th·~ 
the autopilot of tho tawed aircraft is auto=tic.Uly !'ed :i~alc !'ra:r. 
transmitters associated with fliGht controls of the 3-29, c:clusi7n of the 
D-29 nutopil~t insta:.la tion. 

0 
2. It is not kno= what pcr.r?r is transmitted to the nutorilct o!' 

the towed airplane over and above~.."l~nals nonesz;sry ror autortlot control. 
Experience has shovm that it is hit;hly dancerouo 1r DC c!rcui ts nf ,._.., auto
pilot· n.ro interrupted when there 1: no interrupticm or ;.c rowrr \1:" ol (;llR.l 

sources. 

3. :-~hat autopilot system r.ns boint;; ucod in tho F-8~? 

.;. P.ow much experience mts cnined b'' an F-tl1 fl:;in[; r,LM 1·:i th rrol'<:rl: 
sir.:•1lnted sib""h cor..trollinr; its autopilot? 

5. ~y 1a it necessary to uue a ccu,,lint; systo~:~ so sl;ort as to ;-trr.J. t 
a collision? Sinco the towed nircrai't are manned, ovortakinc probl~.~ 
sl;ould net be di!'ficult and the tO\'tod aircraft sho'.llc! be able to ncsu::~e any 
roll position without danGer of collioion. 

G. LA.ck or de::cription on photocrnp!IS lon\·cs t.::e t'"I"!R.rlor C:':"n.!"uscd. 

7 • !lave no confidence in rccrn:.o~r.~utlon l:o. 1 over buinc fulfilled. 
Tho r~ficntiona arc too invol~ed· in ccr.sic!crinb Lo~bor typos or ~irr.raft-
cannot envision a mochanical device Tr!·.ich will nssist the ejncticn o·' a 
crew r.Jor.lbcr pin.."'lod Rtft!r.:st nn nir;>lc.r:o interior l.,Thilo beln;; i:-1 n t:.:ht spi::. 
Explosive decompression would help in this inst~~co but the pres31~i•~tior. ., -
")·stem == not to be used, in tho towi_r:b aircr:.ft ::!' this projo~t. Tho 
c!esirable effect would be for l;;:e whole fusolnco to be blown apnrt. ,-:: 

s. The marcin ia extr~ly narrpw between disaotrous roll ~~d t~e 
rcliable un!'e r.~enr.s to soraratc tho two aircraft cuf!'iciently to avoid all 
further dnnccr or colli~ion. We are dcpen~in~ on ~lcctron!cs to do thi•• 
r!skinc livos or. a tochnique thnt is believed to be somewhat nh~nd of the 
atato or the flTt. 'J ·._:I . . 

0 ·~ .. 
9. It is und~trtood that tho llnvy hns nochanically 1 im!. ted ol~vatnr 

lravl'l on air-launc:i<tid dulles d\.!!'inc experimental !'lil:ht• to r~cluc~ dan;.<·~ 
of collision after ra~"h1nco Thil t.ochnique, althout:;h pertaininc to ._, 
mitsiles, ""'Y be !'cunc\;f;isc!'ul in thh ope•·ation. 

~ .• 0 

" 10. Recor.nend ~urtdltuont o!' further airborne conta~tn, ..,1 th AJltf' 

~:.l.s·;;;-, ~~~~.c~d~(j~~~ ~~r~-'!6~~:,:-:..e Mthoc!u o.r~)danlnped. ,,

9
:: ,d 

' "'":)·•\..•:t~·· .I I, ~c fi}-... o '"fL. 
, . -.; ___ . J} 0 7" • if\; .;·

1 
I 

; -:- ~ -:. ... ~ ,;·,ir=T:IT., 3 y .._ ('.) . · :::.~~ 
· ... ''.,.A .. ....t Y.-=---- o t" ~ r ~ 

..... ;;-<,c..~, ~ fCC· . ', ,. ~~Rf,.--!....:::·~ 
~-; zr~ ·:-~r· 
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cor~ r.us TO!JS 

'\. ': ... ~ :-f!"'r!!'":-· ~"IU~~ 0!" t~n , ..... Coin.- .. • .. ~~~ ""'!\1fu": ... •t':"!" ,...r •~o ........ ,..~f .... , .... 
ttUtC'Imtie fli~~t ~ont!"'11 "1u1p·vmt in!"ttt1ln-i 1n 't!-:11 !0"-0/, ..,!"'-1 ~-::>0 -n:-tnl••~- ~!"'! ,.,,,. 

.-:o!li!!i~n nr t!':, t.., (2) ~11:"{1"11\rt r!'~n ~n ........ r:r~r~ 7). 

' b. ~h" '!~!'"r•n~y ~1~!\s• Mf'llt"h:-t!"'l:!:-l'l o!" t~,., ... ~,1 .. 1~,.. .• ~·- ... •u- ~'·' - .... t 
1t•~nC'~a t~~ ~irc~ft c~a~ ~r·~rh~ 7 on~ 11). 

\ .. 
"".CCW;,;NJJ.\'l'ICIIS . . ;\ : , . , 

. . '.fl ~!'o~~l~·.bu~t !r1.f(~~t.~. 7~1.'::1 n~~,, .. ~j ltrMo.~t.~: 
). IT IS RECCI-t!END•:ll,~)~T ~oJ.Sd'l\~.r .. ~" . $ • £ 

7;.)w .. l. ~.w;.,'f7r- J·/,1:;.)-: ~rrr'}r.rf-.:-~ . -:r..·~~ •• t; r~f!J w;. 1k tt.wi1 ~~ ~nt ::1 Ai cr.i,•, 
a. rn~t'"lll '111''4111111 !! •. • •'·- ~Ml!'l ) .' t ~ . • . f . . 

!"'r• :"":! ~, ;i.j. ~i~•11 , '¥~•t7 ,..,.}.., ~ .... J.:-\)0~~ 
~ v '' I 

t- •. ?t!1,u!!"" f"'o ... rl"'~~ ;-rnunrt ~h,..~Yinr., 1:-+.ui.! -.-.~ .... ) ...... '~ ~1 ~~-· 
':l!" :-•·1n•i!':"' ~eChA.~!~t'l of" ":.,urJfni! !'::~1t-n to:: tht· U~fl ~f t~n "l'f~"'-q~+ ~~ "1 r"",..,... •• _U! 

~!t; o!" ~~~ :ourline de·.:!::c. {~c- p.·t.!"~•f7"71J.t l~j ~. 

''.ti :J .1' .J.-.• J / ;J,ct ' t;•., ./.~ /( ~ 

-' .. ' 
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(~~str1~t~) ~~r.,~f S~e!"tl I::vestJP'tttipn of Ai~~r!tft_ :.,,. ... 1-i-ent :-,_;~ i.'· r_.;;f'.n ~.oo:·· 
?"'-~In l_c_f-J.J on /l . .s.~rll JOc1, S!x !-'Jl~!C ~o=--~-!'-·-·~rt "~ :;0ut~"!~!".:_t,:,ro;.~;..,_ __ 

!., I,. S~v Yo;l-

'i!STC?l O;" fl IG:-n' (7ntlnu•'<l) 

j,.'(.. ..4 " 
:!.c:!:nrt~-t F.:-rublJe -it 161~ f .. t:;T. F-Q/, .. ~1 ~~~:!"rl')6J.J ri--~rta.-i ~' J .. ,, ... ;.:.s-r . .. r. ·-!"t 
rd~rr~ft "t;o:"'J-r.t']nd "lt t,.-e~t.'· t~nUSl.no:i ff:'ct (20,CfC'), ~·-f.IJ.'·~-·1 C{"'i..i~}~d tor: t\ ... rL··• 
\lin=' or t"J,. B-~. nu- tc '\ :ralfunr.-tion or'?~OU!':'linr r.lP~~1r'!!~_::'l',..J,J ~C\ll]>'f oo;r• -=~o("'V_ 

- t • -
'lUtcr.;i.'ltic fl ig!-.t eont.rol, so' decoupled. :0'-~4-'.,6.1.1 thflln CC'UJ ]f'j tc thP l~!"t ~:r:~ ,-.r ·. 
~. 11nd ~.-,.d been tow"i for ~rprorl!r"t"l~· tl:i!·t~ J10) :,l~u~;s ..,~ile corr,l.,Un;: 
o;..,rat I o~•l c!: .. cJo: or"~ouplinP. <:levi ce snd ~- :,, :>M'r11.V.• l',. ··' · ·· 

;;,· .. I 

f.. ~lnr" the ~utc-Mtl" rll~ht contr"! 1;{¥,1,} h•rl tv>r:: cnc:~J.,tel~· ~•, .. cl-•··1 
:-'!"fO!" t., flir,~t, 1t vt~ ~~cidcj by t~n ;!Jet I • 6 tl- tc co;.; J~t-eo t~;P. Hulo fJ :.,i,t. 
Control C~~C'k 11!'1 th~ ~:>stem ~ llppe9r~ to l'-e fu.•·u·•t.!O:"lin~~ in '~'!t.i~fttt"'t~..,:: ... ~..,~l',.~. 
-~fter tri~r:inf"' thA !lirr.rl'lft~ th" ro}] :::h<:tnnqJ, vitf' t)-;n rf•.-'1 ....... ,~!"'\"!~ ("If''• ' .. ""l~ 
::!".eek11d sev~r1.l tirr£!n "Jit~:, r"!'!JUlt.inr" crrttt_ff! t-ut not. v!ol~nt. :·to~tfn,· a:· t::u 
'l!!"t"'!".!f.ft. Jue tc",nr.tall.oition, t~" ;-ftr~ ':"""l1r.~q} ~oulrl ::~· ~ t"'";~.-y,..~ !n1, .. ~P~·IP.nt.1· 
'1!" t~'! rr:!l ~b~n,ol. It \oMS d~~jdo/! tc turn on bot.r;,.... ... h~H'l!"'""l~,_:.~~i•("~ llnd ro!1 1 -[~r 
, ro;nr"IP.nt to eh,..ck coupl~d c~r-\.tion of tl-:~ s;.-~t.e':"l. · · 

7. '!'h~ '\1!"-:rsft UP.r,::. rTne'!~rHnP' o"' ~ ~r'lut~.n"!:~·"'!"]_:· r:~ ... ~~.,- "'.! ~" .. "6!!1t:· •.~.o~J!'I':.~r! 
f.:.:e-t. (2fl,f'J('(P). l.~ t.,• aut~~ til! !"li~~t ':ont:-ol ~5 ~~r'"'l~~. ~·- 01. '•,t.l rr·~ l~·:J 
·•tol~ntl~: to'!.~· rir,ht. ._._ .... r.t,·-five (2~_\ t, t~.!rt.:'· 1oe~re~~ f-:.d,· •• ;'~1.,. cr·~.,.rv¥·~ 
··il.,t nC"'fjlll':! t.!'-.r.t. t~lll ~e.IJr ]"!t.c~ 't.nrl el~ctrl~-,1 ~onn,..cto- · .. ·,.re i!!"'"n"'"""~-1 "!n-f tl-:"\t 
·~n B-2<") vir.w 'buclo-]Ptj .IJ:'P!"'C\Y.il!"!lt~1~· '.'lo""!"•1f.·-r1,.e r~~t (:'C:'·· !'~"~ t1 .... ;~1\ -~~1 or 
~~~ 'f-"1 . ..-,ntinu~.j ;et. .. ~]nv"':- r,t~. ,;t '!r'r!"'nYi!'"'nt~a}·· ..... n "':U~·i-~ -!n~,..,."": ''l•r"='• 
... r ;"" ... ~], ~-: "...n<ll!: n.,.,..~ ·~·1.•. t~~· ~-0i. "..."!!!= fr._., .. ,r tn•! ,._/..~ • ... "" ~-.1:. c,.,n".!l"!~•~~ ~t" 

;'lll ~nri \1~11A_,1!1''~rt~i.l_!'5t:"1JC"!':_~~ -~rr 0~ 't,..,P f.-~ ".."!':"'):"• -:---~·~-'!'--f~z-!~--~~· 
: :?J if-a·!.,t trP. Jnho't'M prY.J or thP 'lf)P.rnn-:- -ThC't ~o~,.. ~~t"'tiC'rl fCT"V'!~ Of' 

·.-~~1s~1el1 o!" th~ F'-~l s~.e~:-ed c!'"!'" nr.d 'l l'!rs-;~ ho]P \..""l:'i terr. f~ t~:~ l:--7"' '.J!n~ .. ....t 

~. Pollov1n~ thP. coJJ1~1on, _:o_p,J/11f>l.1 t:li!!lllr~d ~~·p E-;>:l !~",;lit S ~~f>uv~r, 
.. ~~OV'!!'",:.d l\n-:1 '!Oterffl S. !.-,C"Orrl !Flit S. ,\_ff er r"'Cov~ri !':U' r t k.-. '1! rr!"''t ft •t r p~r~rA-1 
~r .. ~irr-lft tr.~ tcvn of Southll!."''~ton, L. !., st~.oJ1g~te!l out 'l~·i •·ror'e~J nort~ o:· tne 
:o·.m tn a serle-!11 of ~hallo·,., t•.n1rfld turr!l. T~" atr~r~ft e:-a!'llr.e1 in " voo-1 .. ~ .,':"'~"\ 
~ .... .., ~ mi]fHI nnrth or SC'uth~r-rtnn;· Th~ ~~um t~rf'!~t \1"1~ f~}}n\..IP;),b:: "l 'l:-"'1!1 
Grr-1 osl on :tn<l fi':'". T'·" rll "' of ~·.Rt, "''"'l fol J <wi nt: tt" descP.nt. o:.IV.l, ; I" not 
""h~e-M·e ""~:·· inrfle'ltio!'l ~ .. t thP ;:1lot. f"o.""'-r! ~s(".,r~rf !'rnr~ t~n .. 1 ... rr'1.ft. 'i'~P 'll11'"("'1'"1!ft 
•,-.she1 tv" '>1 mlnutes't;...,nt.~··•lr ~~ ""~",.;" ~n~r t>.• inltl~l ~olll"!""· 

'J. ··-"111
J'.l ft""]]n-..•·"! t., .. b-;'Xl •ft.-!" t~·~ ~n)]1!1~n. '!""'•• ·•! .. ,..!" .. :·~ .,,.·1·· · •t;r ... 

" • ., t!':~~o !oo~·~ o~ •:~·rC1X1m-.t .. ]•· nin~t\ ~) t'! er:tt hun-1r--1 t-h•ht' fin ..... ,..~s ~-' 11"'!41"~•• 
• 1 • '~ u·-:~. .\t .,,r~oxi !"1'1' .. J y. !1olo\'f"!"'t ~~!'I t ~,nu!t~nr! f1~j :'~·'t •. • ..... ·h .... ., :_• .. '1 i"' .. ' ~ nrt 
··• tr''"' J .. n v1n~: ~~fY\!""1!. .. .-t. ~-~,. ., .. 1!"'\) t!••._t,.nu1 u~' '1!"·1 .. , "~·~:,.nl'i""'"l~· '"'" 
· .,:o!"·t~~ '!",(YYl\ !"(lf'>t t~1,.. -l•·t~t v1~~ outtoO-t!""i er n"e.-11" uv1 l!"•' :-,.rl"lfn!.~'~ :..-ort '", 

-·--·--· 

----·----
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.. 

r 

f~~:a~t -: ... !.£.>.~ ' :.:p~~rt or .. s~ci~l !nv~rt i c~t i0~ ('If \! :'"'"fi!"'~ ~t ; ...... ! jn~· ~-:!'· ~-~*~
.---'ll[/ /~-;.../) "='~ ~/. :..~·t"11 ~:""jC1 3~• ~:!J~? ~t!':"t .. ~~· ....,.- :-.r';•.·······•·•'"" 
:... ~, • ~ ...... York 

~~··..- ·•,:.~ :_ -,. ; I 

"f l'!'!"t 'Jir..:- '.JUt~l!::-! l')f'" t.!;u ene~~~-~~L Th~~~o "!~;."""~!""!f"'~ :1.·· .... ,... j-._;.v "'a.:, 
~rr!"'('l~jT"''\'"!!~: .,..'1 thi"''U~"!~,.a rPP.t Al.f\~~} "'tA-~----~~ ·f*"t.tn..!. in ~t-r •h'rt~--.. ~· 
1"!'!~~'!"'--~'+~tr.-"1..,~· •• r. Th 6 'l.1!"''"?'qft ~~t. !'"'lt.c '!.. ~r-oo:• ,..l"'rit~""~""''-' ~· ~
ctnd ""'''Tln1~i IJj.("!'l l"'f""'~t- vit.h t~ ... V"tt 0 !"' t\..., "1.!"1 f"tf"'~-~"'!)f ''2-t.' -nn .. ~""ut•··.-!"~ ...,~· 
:1ch1n~ I~l"!.nri. A. l"lr~ fir-:! \rHt oh~~n-·verl on th ... ~ur~~~""" .,f' t~ .. '·"'1'~"" ~t. n'"' ... ; ... ~• 
Y"t!'! oot,.··f. Tha Fo-~ cr<t:.-r.M i~ th~ 'J"'lt~!" fi!'t~:-tf':!'"e~ ~"~~ ~~,.~"'n"!!' :!'~'?- c~l)~~~('l!" 
-.:tth...,?-"1.. ."lc p:tr!tchut'!~ ·.-ere obs~~·~d fron thP :,_;,»t) .. 

. .,, 
1n. i,• .. •!!•!~"'"" q+ t~~ q'"#llf"~~> ~!· "'""" ~·-g~ • ... '!"".,'"!!'" ~...r.~-."!·.:.~ .~,... -:~~""!"""!!·• 

cont~r.tf'~ t~P. tr~_~r. !lt 1\!"'1 'lnf:]e or ~rp':'"OY.1mt. 1:dv fnrt•· rl':'i!"""!" I t.r.-"" fro-.""\ t"·P. 
•··~r-, ~ . . . 

"'!nri?:('lr!t,] on!\. h._P:!'Hnr or ni'!'tit.y df!~""'€'9 (llQ0 ). "O"'tt.~.""t ".lit.!": ·~: .. :W!"'OlL,""! ... ..,~ 1!'1 'l 

ts!l 1~"'. '-1:-lf. lev~J '1ttit~~~.,. -Th~" v!~f; ~nr.f!]!" &f &. ' J:lt: :;!".n.'l ... •·-1 ,. tt:··· ---C"t u:.,....r 
,.:-roun·! i:':"~~~C":t. <tnrl-t-h-·'"'!!1~f+~·•¥.·r_.....-t -~-J .. r.:c .st.umr~ ~~ t'l"t· .,.,~;~t.,. -~ .. ~~ .......... _ 
:~. 1:~. _ -~- .. .. (j,.r..:r'!CY.3e~ ;m~ confi~Pr! t':' !!:'\ 'l~~·t ::!" 'J·:~~Y.!~~t~l .. - •.•'"!:- 'l' .1 

~,,..1~ r1d!u~. '!'h~ 'li~C!"_~~!;-P.xce;t fnr net,~ ~~C'tin~ fo~vtrd ;,~- •Ji~·"':~ ... i·lt.,..·.·"'c ~~·-~--· 
'lt t.i-r~ ..,~· i""'p~c-tl"<,!"hll! C"!n,ry '\oM~ fcund -liv atl:· t"~!lti~~ ·-~':"' !'i.O.!""a]"":--... 1.:'1·: ~--="" ~r:·t 
l"P'!n ~·!:.,.1 "1~ t!"!'! :"'ol]~!"'S '.J':!f"'l!' still in~tq})qfj. '!'h,. fu~_,]-,e-"' !!~-t:,.,~ fC"!"''I.""':I- 1 .,f 
':""~~!" r~·.J n~ \"1)_..,-.f,~ ,f t~~ ~r.~tn~ '!O"~:rr"~~!'tC'I!"' ·..n~ ~~~·.,.-··n-1 ;- ,.:_..., •· ... !}-·.·~_, .. •-n 
;rrou:-:d i:-rl"ict. Th~ pilot h""ld :-er.n!n'='d 1~ ~hq ~ocJ.I"~it • 

. ll. ~:x~~Jn~tion or thr- r1pht \Jinpo tir <'r t~"' F'-~L ~~ve~1~1 tr,r. r<"u;.lin;r lQ~ ... ,._. 
nr.cfJ~C"!"'I."-l.!"'i rtlw::inu!TI :?YlUn1.1n'.' ~lll!!tt-int· .... ~rt ~~·~ t"='rr: f;n~ t.~,. <t~:-~]"'!~'·· -:·..-.~ ~]~r-t:- 1 

.... 

~':'ln::~~ ... t!o~ !':l th~ F'-0 !. ·.~ina: t!r .s!"'ot,..·•·d ~~1~· !'1~~ d~-r::::!...-~. ·,~ •.:r !~ ... ~:-~:o~'·'='r"'!"" !!"I "\ 
· 1!~!iT ,.~:::tin+•, :"lr.~· 'tva~~n;- •.:.,ulri •l•t..•··s~ "?1~-:t!""i ... ~l ~ .... ~ • ., ... ~!' "":"" ":. ... ,. -~:::ti .. ·• !t!"~!··. 

Th~ !"""!rt:'" -:ouplint: roll~!" :iid not sho· .. ~~~, C.'l!"k~ or ·J~:r .. 'l~e frf""lr.; t::': .. "'!'f!" }"l'!.ct". 
!nnt.J!ll··~ in th~ i.i-~. ThP lnnd!nr_: r'!,r, vinr fl'lT'~ 'l!"l~ diVP 'cr<iJ.I"F-~ ".o.'t'?!""'"'" :-ut!" .. "'"!•···. 
=.Y..'I:ninct!c~ .,r <!!l~vatcr t~b j"!CY. SC"! .. ev !r-.iir.'lt~d ~1~\""lt:::-:-· tri~:r..,..,J tc !'wut:-·d 
j>OS!tlon; norM] fot" coupled fll~t:t.. 5<-~t nnd c~no~·y j"ttisC>n s~·ste:r.!O • ...,,... 
1e~tro~·:>:1 try· f1 re. It """ undeteminPd fr"~:·•tP.ll'• '1•cl been ""tlv•to.d. ThP •.or r,...., 
of tre v!:-t·ishje)d f!"P..M cont'lined 111 de'"-!' --tent., h~\..>eVP.r, th~ ~.Jtt~~dnr~ ~<tno!:: t'('l·..t ..... ,~ 
not :nrkPd. Th~ ~·tnor:: V'\!1 noted to bP. intact ... rt'!r '=""lli:"ion ._.iti": t~,. fo-.-Q. :-•·t· 
;-un dP>c~ co\'er WlS !"oun:! t\o/0 (2) :niles ettst of' South'lmJ'ton- _,!?~! '~) :-1Jes fr"~ 
;oll1~1on >tr.-i thre~. (1) ~11~~ frn~ ~er.ltns:'! o~· thA P-QI,. 

" 1:•. :·-;~; 0fll ~)T)O-'I"•ri urc:n !m ... ,.t vft!': 'J"-ttPJ"'". ll.'t'-!l!-rV(:t"" F 1)ot !~ "l;"J :-n~O .. !· 

:"ln ·.""';••·~··· . .., ·tt'"!.n!:11 ,...,f !~·T~,rt. A l'~l '1r.•J tuo (~,) er"t:"' t-o-tts :-·~~or~··t: noo:.1· "''"· 
n1l !"!~rio" :Jt."t-o!ni1'h-:!'• ~t~uc}r"J'\r'Jtttr. ~'lr~h fo!Jo'JiM;' t~1l: 1 lC~i-i,..nt. ·it~':"lt"~l•..,! 
, ~~cttC\~. o~· thn ]tl!!t•ifn.· n·!r;~ cr"·h-~ l~ft vinr frcm tvo !lr1'.l or ... -l'vd~· !?~' tn ·-~~:·· 
, .... rj rm..--n .. Jf (~~) r.-... t inhc'"r"'"i of'";-1-tr, tc;• trY.!n h-t'.."ef"n front ""i !"P.'l!" :~:·a!"··:- ...... 
•'-on IS'":"! o~~-r:,Jt• f;·~.) t".-..et f~m·1vin.- tip to ~l·t•rnJ"fiM.tP-1:-· t'Jflnt.;:.·-f!v~ t;,, .: f_.. .• 
!,..}"(" .. 1!""1 rl'."tit "•"".••""~< t~l·~ :"-'>~J, r.t:'~t! ~Jf,H~t!O~ :-l'li ,._.,r:t. .. l"'f,ttj ''I"\.'~~~·, "t!.l ~, .. ,_J !··~ ' 1" 
('1~· ... 1•::·! v!n•· t, l•• ~~"lt.tl!'!"f1·1 on l"\n1 ln "I! ·•:-••"s •tr r·ri"T~rl"ttf11y l')rt•• ·,•.•t o~ ... ·~ ... lr ! ·,. 

---"-·• 
. '' . ) 

j- ::.:). I ;, ,; .r -I .f"-1 ]Y<t.. 
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Rewrt of Srecial Investigatf"on of Aircr~rt AcCident !>-?> 1 • .:-.=.:~~~q '!_.'jj 
F'-1'!40 4!'-.(:>41 on 24 April· 1953. Six !-!iles ~onhve•t of Scut;-_.,,..rtc-,.._ __ 
L, I,, Nev York 

Il'IVF.5T!GAT!ON AND ANALYSIS (continued) 

miles from'~m:-ac't of h-29 along''t!irection of flight. 'l'l ps of • .,.,;, her! 'or.t ~1 
stabilizer, sectbns or vertical stabilher llrtd arproxi0>1te1~· thlrt""" llJ.l r .. ~t ,.~ 
fuselage tail cone vere recovered fror.i""-ter Bpproxilll'\te1y one mi 1" frm,i'i.,..ct 
area, 5Mll pieces of re~r fuselsce A.n<l vi n.:: -.re sc!. t t!>:-e<! 'll on.- ~ l ,.,.~~~or: cf 
flight in vater and on land • 

. · ~E:~ 
lJ, Emination or 1l-eco,·ered =ections of left. vlng oi' li ;.: rev.,I\Jei that t.h., 

front srnr failed sixty-five inches (65") from the vine tip,h I ,iln.:. Th .. h!pr. 
points df this bucklinP.: failure on tl':.: un>er su!'f<~c<> o:' th<> '"'lnr ~..,,._ :-.:-<"J ·,·' •.· 
alw::inur.~ mint from t~:;-~~eft vine t_\r of ·th" ~·-Ill,. Y91l"'r.p~int t:n!'k~ !'ro'"~yelh•· 
no~'l CO\Jl of'"Jt-81. lllnd ~ roint. fro"'''~o~P. eu,n 1~t:'= ':OV~!" cf""•!"-1Y. '..~:-·! !"~ll!'::i ~~ ~~~ 
inbo!l:-:l end of th!:t h-2'> \lin:- skin. !leroslticnin;: th" ~., d•H~k '""·~r qt tn., p<>b•. 
mnrk~ 11rt:l mtchin[! the ""!:1-> the C<>V'lr "'" she!lred by th" re!lr Sf''· r a~· t•~ !::-2'', 
rev'!alect th.g distlln~-, fron.y'buckl_, ln·.t~!n~ to;,~P."1t~!" of1ttJ:1 deck Cf"J\''lt" t'J ll"l t!'".~ :Jr~~.; 
S!Jln or the F-e4. ThA r'-'!4 tncl'! cont3nt in n )'!l~"lcl ;:>OSition. Th" f-~1. ~·tn<>r:· 
probabl? mlss•'<i th" tniltne &:lge of th9 b-29 'lll'!ron. The to·ol'rl 31,-"r .. ~t "oul1 ,...,1· 
t\.N!nty-r1v., t3et;rf!I!S (25°) oorore th~ l ... neA ~:Jrrort on th~ ~-~-g, '.I':"Ul·i Mttcf"l Oft ~ .... ~ 
!'eceiv'!r inst!llled on1 h-2Q \ling t!?• The rece\V'!r ~~n~ flxP1 coul1 not rot!lta.. 
ThA rolling of t.h" F'-~1. ~?o"'i t\ll'!nty-rtv., dP.<:rens (25°) lo'id'>'l t"- .. ~-2'> .r.r.r, 'ln:! 
c11used the '"'i"ll' ~o buckle. The inhc'lri ""1 cf th<! h-20 Y!n>_: ski" "''" ~~"•r-! t:-;.-
the nose of th9 F'-~4. 

-·~ 
14. C!n th'.l previou:> !"lit:ht (22 ~prll lc5J), th" !'llnt cf~IV.J h•d "~l"'ri'lnc'!·! ., 

viol~nt }gft roll "'~en entrJg!n~ th'l !lutontl!.i~ fli;:;ht cont;ol (-\f'C).i'A~,; ..,.\s shut 
•\ ~ orr s.n.:!' '!ircr!.!"t !"'1!!1U.~1 norml coupl~d pos!tion. Ho~~V<t:", th•l P.D'~:"::e:~.:-;.· rtJlf!!l!3~ 

of10eoupl!n~ '"'~t"m di•i not fun~ti!ln th!'u'eo"'P1'>l!! c•:cl_., ),f'1lot rP.:OO:'~'l·l -,., ~~i ;-... 
U."lable to ~o:n::Uetely b!lhncl'l out t!:e !iigm.l c!rcuit. o!'A,;;-::, 1h1s

1 
coupl":l. :.~! th " 

~lrunctf()n of")~~m !"ol].rv-up pot~"ltii'Jrnt'!r hn.d C'lU~P.·! th~ !"Oll .;.e..... •Jh•!~ ... A?": ·.r.ts 
ncti V3ted. Th" .U'C 1il;i>l,1 h!id be on eo;npl,.tP.ly checkw! ~n:l c!lli hr!lt<>d n fter 
rnainten~nn~ an~ before the flight on 24 April 1953. El~vator tr~v9l durine AFC 
fliP,ht vu restrietw! to :!,4° b:r lhit s\litc!)e9 'rl!lich di~P.~en~ th!! AI": to prP.v•m~. 
large loads on'11tirer.ft, .. ~{ter dhAnf;tleinr;"ltuto pilot, the •ircr'l!"t ·•:~JJ; return 
to tc~..,1 ro~ltion. 'il..\FC"'cojd be dis'lnff:J.g9d b;('el~V'lt<lr tr'lvel ~\litC~A•,1 -on-of!' 
~\/itch en the ;'.!:'4 in~tru..T. .. t P'J.!'lOl 11nd the gun tr!.t:P,P.r sYi~eh on,b'!;>. ThP. 
mlfu,ction of thA .U'C v!Jich c•u~e·l th" vlol.,nt roll of th'! F-IV, is unkno· • .,, 

15. ThA emergency reh!lSe inlll!llled In the coupl!n.; ~ystel'l cou.ll boo ,.ct I v••td 
by tho pilot.· of ei thor the ll-29 o!' th'l C9U?led F-84 by t'A!lM of " toe:-1·• sYl teh 
in """h cockpit, or by limit s\litch"s on b-2Q \liniJ sot at :!.10° roll of t•·.·• F'-81., or 
by svitch"!i on the lsnc" of tho F-RI. s"t !lt t ..... lv•o<l'l<:r"o~ (12°) ~""" •ni thirt•'"" 
dogreP.9 (1)0 ) up roll, Thn r,l,~sn SBluonc<~ after act\V'ltion v1s: 'llr rdtr~ctlon 
of el'ilctric•l conMclor and thon air rel .. 'lSII or nft ht~h Yhlch In lh·• ro•tr1i't.~-l 

: ":' .j:; . . . ' ... ;~.--·· 
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R~ro~ of Spoci~l !nvg~ti~%tlon or 
~-8LD 4~-641 on ~4 A~i1 JY~J. Six 
L, I., N<!v York 

INVESTIGATIOII AND ANALYSq (continued) 

Aireroft A~c~~~nt h-?0 ~A-6?00l 
Hil"s Northw.•t of Scuth'l:rr>tM, 

position co~:~p1eted thl"·grou."ld of the circuit to fire the squibs thst re1ae~'3d 
forwrd receiver frori"'B-29.0 In event the rear latch did not co:,plete the squib 
circuit, R d<!1sy re1sy aeti~ted st the t!me the syst""' ~s eetlveted1 fired th" / 
squibs after a tw (2) second delay. One second \13S'-!"equi:-ed to fire "'tuibs if~t 
rear ls.tch coopleted"~ircu.i t. Therefore 1 rel<!ase re<juired a mini=., of on<> 3P.eond 
and rnximu.'D of. tw (2) seconds after activetion,· On fli&ht or 22 .bril 195) foll.,u! • 
the" roll dovn',· the rele11se systen ws activated, howver, th" sy~te'll dlrl not pfreet 
rele!lse or receiv .. r. F-64"'t.J.l acco!'lplished re1e•t"" thru norrn.1 o;:-e:-~tion of"t:oui'l !.,,. 
system.~ A complete electriCQl check vith liffhts in place of squibs dirl not shov 

-any malfunction whP.n the rele .. se svitches ~re setiv'lt'!rl by hnnl, The S'!Uibs ""'r" 
reroov'!d 'lnd checked end then rech.,ckP.d aft.,r iMh1ht!on, All d•A""" ,.,,o.,..·l:'..,:'"t"" 
to b'! operet!oMl. !!o,.,v'lr, th!! s~·"t""' VlS not aetiv"l!.P.1 !J:· us~ of ~ .11 ': or t!:n 
F-et. a1.rer3!t ~u-:-!ne th!s cheek. Th'! ob~""'!r ;'1lq.t .. not"-:! on '21. \!"!"~l }OcJ tr."tt 
at about tW'!nty (20) t'l thirty d.,~ens (Jo") roll oi"JiJ.1. th" r.,~,. htch ~-,! 
conne_ctor vere retracteri1 in•iJe.qtfne the e~r~ency Ml~~~.~,, s~·9tP..., v1s c~·t:] !"11.:· 7;.,,! 

r~ceiv~r h..tts not b!!en r•!COV'!!"'!d 11nd sin~'!l th"! l!lnce \rl9 brokl':!n fro·, F'- 0 L it is not. 

dP.temi nP.d \o'!lP.the,. thn c~·c1'! """ CO"'p}P.t<rl. 

16. ?Arli~r in thP. test prof7-''l.~ ~! ,_ ... ~ 1 1~ft s1Jitcht'!!l \lfJr._, tn::t~l1·~1 in thn ~-~~' · 
~.:i:'>e. f·ri'l:- to th" fli;;ht of 2:! Apr!l 1"'3, th .. pitch 1!T.It sv!tr.h.,~ '""r" r.,;:,ov~cl 

:!.9 !l rnmllt. o~ l)!l """'T!O"fi"Y relMsr! du,. to n.,l(inl' .. ~ vibnti., of ll-2'.1 ·-'1.~·! ~,.,-l 
slieht ptteh o~?F-!ll. on " flizht DIO. 11 April 195). All rro.fP.ct ;»r""~'"'1 c<>ne.,rn·•i 
felt th.,SIJ l!rr.lts \l"!r'! tOO sensi tiV'! Rnd sine" pitch or tOV.,•! ~~ ,.,.~~!'t "''" :"~f)""'·"! 
!IS :-o11 it v.1s dP.drled these svitche8 shouH bP. remov"!d, A" ,.,..,.;:·•.nl':·· r•ll·•'lsP. 
!"!!t'l:""d~d the tl!!lt prO~!':'I seVI1!"~l da:.•s due tO n~ef!:lS9.~· S!Uib :"e:'}"\~"~1~1'. '\nrf c;:·otr_u

chP.Cicinff• Th" only nnlfunction of the reh .. su system occurred O'l th" two:> (2) fll >:'·' 
fo11o~1nr, renoV'll of th" p!teh s~itches. The nature of f~11ure of t~~ ,-~l~qse 
~:vstem is u."1de'tennlne1. 

17, Thl! pilot ~l F-8t?641 VlS CO'!:_,i1~re<i \,"111 'J'.l~lifiA.j fo,. this te9t ;>TO(!'!"'"'' 

.Ul coupl!ng5
1

(!u,-inf?-i>,.oli"'m ~. F n.: t.IJ .,-eq h~d bP.~n q"co:'l;:llsh<>~ "=' thA 
pilots rlyin~"641 ~n~l on 21. Ap:-11, Sinen the ste:-t of thA rrn~:-•m in 1050, 
OM hu.">'ired fourte'ln (111,) coup lin~::• for a tl)t:ll or 26:10 hours to"',J fli ;:ht, h1 '·"' 
bP.'!n mn1e v!th thn' tuo (2) pilots about aqud in nur.1hflr of eoupltnr.s and to ..... -! 
fllcht tim. Th" pilot •nd co-pilot of the h-:?Q ~"" eon.l-:!~.-.··1 \.1')11 <JUalif!~<l r.,
th1• t~st pro~~m. The b-29 pil~t hnd ttndA six (6) flishts on thi• projqet and 
thP. "o-nllot flv" (5) fltr.hts, Thn proj~et offieers fro"' '.IAOC •n,J "npub11~ hhtl~
r.orf"'r•tion hn<l h~~rd hoth F-84 ptlots co,..,..nt !'!lvor•bly on t~n h-:N er-."'" •~!lit: 
to fly the ~-~ •• required forth~ rroj.,et. 
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!~VESTTG~T]ON AND ANALYSTS (continuoa) . 
(. i 

proe:r",;· dill sh"" a ttalfunction of the AFC install<td In 61.1 on the previous ri i;:ht. 
Hovever, the AFC vss repaired anrt conpletP.ly calibrated rrior to th~ l~~t flleht. 
On tho previo~flight tho failure of the release syst~ V3s also noted. Ho~vor, 
a conplete electrical check or the system had b9en ~~conplishP.d prior to th• l•~t 
flight, The operation of the release hnd not been chocked vith a ji~. A recordin~ 
or the ndio transl!lission" prior tc) thA accid.,nt did not in<lic~te any airfl'!lme or 
en cine malfu:1ction, · · 

0 -
19. t'odification o!'"'t..st aircr~ft to the pres'!nt conflf:Untlon IJ'I~ ~h~P.d !n 

October 1951 and completed in November 1952. Thn outer •J1n~ r~n~l• o~ thn ~-20 vn-n 
removed. prior to the l~st el~ven (11) couplings for t~e in~t~llatton of the mndlfl~ 
cou;>ling ~~stem \J!Ii~h in~orporaterl thA FO""r eonMctor teM>innlA f<>r thA .~FC 01""'~·-~ .. 
Inspection at this timP. did not reveal ~ny derect or rla~~~ to thA b-29 vln~. Uue 
to the Classification of this test prop,rgm, the mainte~~nCP. nn the aircr~rt !nvolV~ 
h!d been acco~plishP.d by the s~e maintenance crews throughout the pro~g~. All 
vork on the AFC and coupltn~ device vas acco,plish'>d by· th" RP.f'llh1 k P.nljinnP.rs an<i 
installstion crevs thnt rnBde the 1nstsll~t1on in the alrcr~ft. 

···~·· 
20, Th~> B-29 crash<'d in VltP.r fifty-thre<> (53) sP.co~1s '-ft.,r lnHhl l"'f""'· o•· 

thP. F-&. ~n<l forty-five (/.5) ... e,nd~ 1\ftPr th .. crell had Leen !\lert•.-l ro,. t ... ll,ut 
b~· th'l pilot. Due to the v1o1Ant sp!n 0~ th't F-;>Q rnllovin!C thA ... ,...r.tinn of t~n 
}P.ft. vln~ """' the tl!:ht cork""rev spin rollnllin" t~n loss of th .. ,.l~ht vln~ ~:d t~ .. 
complAtB empennage, th~ k-~ crew cou11 not ~rr~ct e~~1pe fro~ thP ,ir~~~ft in t~~ 
time avgihble. FH~ht, T"st Division re1uir"s h•7."-r<lous fll!:hts t~ !><> ""n·lu~'-"1 ,; '· 
th'! B-:'9 unpressur1zAci so as to ~xpedit~t escrt~ in av'!nt o~ P-TMt"r,en~:·. Thos~J 
1nst1"Uctions h'ld be"n re•rfinned by the '.1.\0C ProJ~ct O~rtcer pr~"r to th<> fll<:ht M 

11 !\rril 1~51. H6\J'!v~r, it \1'1~ 1nrlir:'1tf!~ ri';r~ .... ,~~ t'"',.. in•rest..i~"l~\oo too:"''· t.'"'.~~.-. ("J 
"•rlier f11ghts hnd ooen eon<lucted vith t>:n h-2'1 presRuriz...:!. '!}).• •lrc~.-•fl "''" r.o:t 
C=!llipped vith quick release bliste!'S, however, "· propelled j ct ti,sonine e;stern \l':lul ~ 
"" reCJuired to en.'lble th .. crev tn PSC'lf"' In thP. tll""l "-V'Iihble •rvl rrorn t.hn ln'ln"U\''!"". 
of th't ~lrcraft durin~ dP.scant. 

21. Althou~h it ~s und~tP.rminAd ~t vh~t tl~~ thA pllnt o~ r-R4 ~~} recelv~~ 
tha fat!ll head injury, the RAC enfflnFtors involVe<:! In thA investig!lliO'I or tht. 
accidAnt ~re of the Opinion th~t thA aircraft.IISS ~ontrolled durfnP, the 1escent 
due to thA flight pattern after the collision, The aircraft vas Mutr!llly st'!.b}A 
due to t!le aft C,G, condition after t!le nose section VOA sheared, but~i,t, Vl~ f,lt 
It ~ould. h~ve been controlled, ..... 

... 
'. 

; I •• I , I I o 
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l. Tran.~"'ttte--1 hcMrl t.'l ·S:-~port. or Y.-1.,! :>r Aircraft. Accidm t, Ar 
~·orcs lh ~nd attacMents, which occurred nP.ar surfolk county Air r'orce 
!'.ase, Lon(; Island, New York, 24 April 1953 involvi.nf: F-SL, serial n>L':l
ber LB-6Ll am D-2?, serial n•mbcr LL-62093 an.i which resulte<l i.n the 
loss of six military personnel of the ifright Air Development. Center. 
The F-8L was bein(; nown by llajor John •:. Davis, 1370hA, who was killed, 
and the B-29 was beine !'lown by captain James J. Vapcnick, Ao-8LOS81 
who ~s ~is~in~, presumed dead. 

2. The "rit:ht. Air Pcvelop'=len t C<nter co:n::tent:; follow: 

a. Section 12 reads in part "a eot:t;>lete. operatioml check of 
the autopilot was perfor.ned by Wostin(;houso representatives on 2L April 
1953 at lLOO." Section lL, pa~es 6 throuc.h 11 cont.~~, testimony or 
1.'ro KosL"lski, P..epublic t.viation Corp., tn the eCfect t.ha-;. the au-.orilot 
and e:norgency relP.~se syste::~ were very carefully checked prior to thl! 
fli.y,ht of t.'te 2ltth. In Ol'ller ror the autopilot :r;st.eu in tile F'-3h and the 
c:nergenc-; relea!le sy ste::1 to be properly checke<l it is necessary to conn~t 
thg !l-29, which provides the poorer srurc" for the F-.'llt autopilot, directly 
to the F-Slt. This procedlre or interconnectin~: th" two was not carried 
out :111d tile ji!: to check the emer;:ency syste::1 was not usee! prior to the 
nif:ht ot the 24th. It is considered by this Canter that these checks . 
ware m.1nd.'ltor;r prior to mZildn~: the n1[1l t. The failure en the p~rt. of 'thn 
Republic and Wcstin&hO'~se encineers to properly and co ... pletely check out 
the llqu~rncn t prlnr to this, the first attc:npt to -:~sc the co::~plnte e<tu~p
~cnt, is con~~dercd to be completely unjustiCiable. 

. ' 
r:; b. Ut.,r a test .ci.ieht made oo 22 A(lrll 19S3 too Wricht Air 

Develo!Dant C<tlter projoct encinecr decided that tJ10 F-84, seri~l nu:nber 
46-6Ll would not be used any:nore !or the autopilot. tests,_ S~f?CB the cain 
control panol was installed ~ 1e r-84, aerial number Wl-661 (whieh on 

. t.'to d.ly of this accid<tlt c..'f&S beine nom by Lt. Colonel Anderson). The 
projoct en;:inoer had dit~culty cawincinc llro Kosinski t.hllt tho :n1top1lot 
in 61~1 ahoul<i not. be usod an:! tho project encinoerto decision was obvioualy 
ienorcd, reference radl.o transcript., PB.Ge 2, Section 16 of thll Report.. 

2 3 " .... - ....... •·• ... ·0 ...•• t.l liON C3- 255 
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c. Tho emergency release .syster.~ desif:Y!ed to separate the F-Bh 
frc:a tile B-~. had a built in ti;ne delay of t.lfo seeonds. Althouch WA!lC 
requested•Republie Aviation to re:ove tilis delaJ' several ti:•es it had 
not· been dme and llli&ht well have been the decidi!!!; factor in tilis acci
dent. The Aircraft Accident .. Inv"estigating Boaro did not bring out this 

' l 
I 
I 

point in its investigation; · · 
.. :··,_. ·~· .. _u ···. ;··-. -•... 

· 3. With 'referezice to'·the i'indln~s of the Doard, Paee 30 arrl .31, 
Inclosure llu 0 0 (I • 

a. Finding Nur.>ber l is concurred in principle. Spectrically 
this Cmter considers that thA :~ccidmt was cauzed by a malfunction of 
t.he autaM.tic flight control syst-:lra y,tJich causocl too F-84 to per!'or:n 
an tL'lcontro.Ll<~ble m:meuvP.r probabl7 resulttnr. 1.n " st11ll. 

b. !"inritnc Nu::1her 2 is con.,•L"Ted in. 

c. !"indint Nu:nber 3a is concttrred in. .... 
d. This Center docs not concur in Fin:linr. Nu11b-:!r )b. Tmre i~ 

ti little evidmcc to substantiate this ooinion. The WADC believes that 
LJ I~~ I ~.!ajor Davis was unconscious due to i.'llp~ct shock, which was severe enou<;h 
' :: ~ i ~ to shear orr the nose section forKard or tile ri..'ldshielri or t:: F-84. 

· ~ '-~ c. This Cmtcr doos not concur in Findinf! NtL'11h'lr lJ. Altho•L:h 
• 'i ~ the project has bee.'! in effect for about,four years it ha.s invol voo 
1 1• i different. types of aircraft and diffe~n~ syst'lm:r. As previously stllt'XI 
i ~I this was the first time that this cr.cpletc autanatic control eqU1pmcnt 

~, I "l; ; wa:~ heinr. used. Projects of this n.:1ture can never beco:nA routine as nl?lf 
-;;J'o; ~' -'- Sactors are const:antly introduced t;2ntil such time a;s the project. is Cor.l-

• u ; '\:; :.:; plated (or cntirel7 abandoned) and the results plac&d into operational 
;~ ; '\:!; I practice. Air Force Regllitian 62-l.h, paracraph 67 dP.scribes the ,_d:>ssi-' 
'> : 1 fication or an incid~t. The Boardd'grecs that this flir.ht was c~uc t'><l 
·• 

0
, ~ un:lt:r an appro'VQ<;P nieht research ~ra::~. Thi:s Center holdS'' the view 

:-:: ~o that d~aee f1s aiways (;)os:siblo on hazardous projects despite all possil>l"' 
•. '~ precautl'ons being tllkeno lhJe intent of par."ll:raph 6e i:s to reliP.ve the 

It; Ccr.n:mris concemoo from being statistically chare;od. wri.th an accid~1 t 
·; ,'. ,.~· c:~usod solely by research and develo;nmt work. It' pcrt:lits an investtr;at.ivro 
,, -, - to bo made ca:tnen:surato with the seriousness' of, the occurrence and docs n'lt, 
r < in any way, minutzo its seriousnes•. W'"" does not believe th:lt Ai.r''Fo,.., .. _J C,l ~ ,. ~ v ""'""" 

u 1- m w prestige would suffer ii' this occurrence is cl:lssU'ied as .an aircraft 
incident. · Tl'ere 1111 turthormoN, no evidence or indication that the B-29 
ns not stn~cturnlly !!O~d :untU til~ .ilnpac:t or 

0
the r-64 rl th ito Even h.~d 

it been t111;1ound it· could not hltve' caused-the 11131leuver perfot'<lled byothe 1' ... '3/a. 
It is therGtore reqnersted that thh occurrenca be reclbsii'iod a~ an int:l-

" dmt undor the· provisi~ or paragraph 6s, Air !'orca Regulation 62-l.h. 
. . .·.'. ~- . . 0 . u 

. ' ,l"'"}. •• . - , u 0 
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u. iVith refero:~ce to the Reccn:1end.ltions of tile Board, Pa-:ie 31, 
Inclosure 14: 0 

· 

0 ~ 0 0 
a. Rec~rdaticn Nu:nber 1. Investigation into the cause or 

the ma.!fun~ion is ~cntinuing.! A series·. or discussioos have been held 
and presen~tions madeoto a.ll.: lenls of. Com::wrl to deter:nine the future 
or this sort· or apprciach to the requirement tor which Project ~-1016 was 
initiated. In any e\lent, the application or this particular approach to 
the probl!!!ll will be·Ch.an~ed.tl) ccnfom to future weapons syste:n:~. This 
will inevitably lead' to new and different CCJI!Ponents. 6 . . ., . . •-"' 

.. . ;'· ·. 0 0 y 
b. ·This Center concurs in RecCJ%!1endation Nu:nber 2. In this 

particular instance it is believed that atl. possible precautions were 
taken and that no other l'lodifications could have been made to improVP. 
tllP. escape provisions. 

c. Rcc=emation Nu:nbar 3 is concurred in. However, therP. 
are always considerations which 111\lSt be mado when testing is to be per
for::~ed. It is sene times 1111pmctical to re::~ovo· th<> aircraft in.,olvcd !rem 
the contractor's !acUity for obvious reascns. Evvy effort is made to 
stay away !ran densely populated areas on all tests or a hazardous nature. 

. G 0 
S. ~o delay in forwarding tilis:r~ort (approval r.1.s obtained fra1l 

lieadquartefS, ~Air Research and Development Can.'liand) was Mcossitatod by 
the require:ncnt to carry out a thor~h investigation of this incident, 
which involved several diffe~~t laborato~cs and outside 3£encies. 
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A\iatlon History: Were the pressure suits used in the X-2 different from the 
"tortme ch:unber" suits used in the X-17 

Everest: No, they were the same ones, That's all w~ had in those days. 

A\iatlon History: One of the unique features of the Bell X-2 was the pilot ejection 
system. You could literally blow off the front nose portion of the cock-pit to escape, 
right? 

Everest: Yes, you could. It was Capbin Milburn Apt who was the only pilot to 
ever use it Apt was l:illed in the last flight of the X-2 program. He ended up in an 
inverted spin during descent, and we !mew that when you blew the front cockpit 
section o~ you'd get a 14-G pressure. The tiny X-2 cock-pit was so small that your 
helmet was touching the canopy on both sides, while your legs and feet were 
straight out in front of you on the rudder bars; your shoulders touched the canopy 
rails on both sides. So when Capbin Apt was in the inverted spin and blew the nose 
section o~ the 14 or even 15 negative Gs knocked him out The parachute on the 
cock-pit section wod:cd, but it was just used to slow your descent to a lower altitude 
so you could pop the canopy off and climb out to use your regular parachute. 
Unfortunately, Apt recm'tfed consciousness when it was too late to bail out He 
managed to get the canopy off but he was then too low to use his regular parachute. 

A\iatlon History: The X-2 was launched or dropped from a Boeing B-50 
Superfortress as opposed to the B-29 that would norrnaDy launch the Ben X-1. 
Why was that? 

En rest: We started using the B-50s to drop the X -1 later on in the progr.un, as 
wen as the X-1A, X-lB and X-ID, because it could go higher and faster than the 
B-29. So we then continued to lise it to launch the X-2 

A\iatlon Instory: 1n 1953, during a captive test flight over Lake Ontario, Ben 
Aerospace chief test pilot Skip Ziegler and Ben scanner Frank Walko were l:illed in 
an explosion and fire while the X-2 was still mated to the B-50. What went wTong? 

Everest: Because everything fen into Lake Ontario, no one !mows for sure what 
happened. Investigators surmised that it might have been an overpressurization of 
some of the propellant tanks in the X-2. Some early X-Is had a similar problem. 

A\iatlon Instory: On your third powered flight of the Ben X-2, you broke a 
pte\ious speed record you had set earlier in the Ben X-lB, reaching a speed of 
.Mach 25 as opposed to 2.3. What was the ma.Wr!um speed the engineers felt the 
X-2 was capable of? 

Ewrest: About Mach 3. 

A \iatlon History: Will you give a description of what it's lil.:e to make an altitude 
flight profile in the Ben X-2? 

Enrest: Wen, a lot was expected of you. The flights themselves cost about one 
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When the XS-1 was being developed for rustory's first supersonic am:r'aft flights, plans were already underway 
for the XS-2 (later redesignated the X-2), which would fly at speeds and altitudes vastly greater than its 
predec:ssor. It was to be a Mach 3 rocket plane, capable of flights over 100,000 feet 

The X-2's structure had to be able to withstand aerodynamic heating never-before encountered, and the life 
support systems for the pilot needed to address the dangers of extremely !Ugh-altitude, !Ugh-airspeed flight The 
challenges of developing a unique stainless steel/nickel alloy structure, a new throttleable rocket engine ranging 
in thrust from 2,500 to 15,000 lbs. of thrust, ajettisonable cockpit capsule, and control system difficulties 
delayed the program for years. The contract was signed in 1945, the first glide flight was in 1952, and the ftrst 
powered flight occurred in 1955. Ironically, by that time the X-3, the X-4, and the X-5 had all flown. 

X-2 Movie Clips 

jEM-0029-01 l1950s IX-21aunch from B-29 mothership 

Information about the X-2 research project 

If the development of the X-2 was unusually time consuming. the flight test program was tragically brief. T\\-o 
of the X-2s were built; both were destroyed in accidents. 

Srup number two only made only three test glides, and e.'tploded in 1953 during a captive test flight with its 
B-50 carrier aircrafl. It was attached to the mothersrup when a leather gasket on the X-2's liquid oxygen tank 
exploded as they were flying at about 30,000 feet The X-2 was a total loss. Bell test pilot Jean Ziegler and 
B-50 crewman Frank Walco were killed as the explosion ripped the X-2 out of the bomb bay. The B-50 was 
landed safely, then scrapped. 

Ship number one's ftrst flight at Edwards Air Force Base was on August 5 of the following year. Its ftrst 
powered flight was made on November 18, 1955. During the next ten months the X-2 was finally showing its 
potential. On July 23, 1956 Air Force Capt Frank Everest set a new unofficial world's speed record of Mach 
2.87 (1,900 mph). On September 7 USAF Capt. Iven Kincheloe set a new altitude record of 125,906 feet Then 
on the aircraft's 13th powered flight, USAF Capt :Milburn Apt (making his fJISt flight in the X-2) was killed 
afler the plane went out of control afler successfully breaking 1\.iach 3 (Mach 3.196). 

Apt's plane became uncontrollable shortly afler a routine engine shut down at 65,500 feet He jettisonned the 
cocl.:pit capsule at about 40,000 feet, but was ine:-cplicably unable to leave the capsule and parachute to safety 
before it impacted the ground The rest of the airplane crashed about five miles away. 
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The X-2 program advanced the technologies of heat resistant alloys and rocket engines, but the grim lessons 
learned about the dangers of inertial coupling, which caused the aircraft to go out of control, and the 
requirements of flight safety became its legacy. The National Advisory C<lmmittee for Aeronautics' High-Speed 
Flight Station (predecessor oftoday's NASA Dryden Flight Research Center), which expeaed to receive the 
airplane for flight research, never received it because of the accident, but it had supported the Air Force 'With 
advice and data analysis during its flight testing. · · 

Back to the Dryden l\lo'tie Gallery home page 

Rnpon•iblc NASA Official: Dill Hunley Dill.Hunley@dfrc.oasa.gov 

Page Curator; Robert Binkley Robert.Binkley@dfrc.nasa.gov 
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One ot only two Ben su~rsonic X-2-~ianes evex ~11~~ ~itne boner:~ erL.ale ()nu.rio·ili-~: 
during a 1~.53 test!l.ightfromtleN~ HillsAitFcrce~N&.V/Sfltryearsofrcseireh, a loCal tnt 
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2 of2 

--

Even the \icious spinning characteristics of the X-5 }ielded a wealth of data for 
determining poor ain:r3ft spin design. 

Bell built two X-Ss. Follo\"\ing the completion of the contractor test program \\ith 
aircraft number one (serial number 50-1838) in October 1951, the Air Force flew a 
brief evaluation program totaling six flights and twned the ain:r3ft o"'CI' to the NACA 
for the remainder of the 133 research flights by a variety ofNACA pilots including 
Joseph Walker, Walter P. Jones, Scott Crossfield, and Stan Butchart. Future astronaut 
Neil Armstrong flew the final flight on 25 October 1955 at the NACA's High-Speed 
flight Station (later the Dtyden flight Research Center). 

'. ~ ! ; ·. • .- ; ~. -
Only Bell and the Air Force operated the second X-5 (50-1839), which was lost in a 

_.:;\' spin accident in 1953. 

In this 8-second mo\ie clip we see the Bell aircraft X-5 coming in, \\ings swept, for a . 
low-level pass by the camera. · · 

Keywonls: Bell; X-5; ""31iable \"\ing sweep; Air Force; NACA; National Ad\isory Committee for 
Aeronautics; High-Speed flight Station; Dtyden Flight Research Center, Joseph 
Walker, Walter P. Jones; Scott Crossfield; Stan Butchart; Neil Armstrong; spin 

' ' 

Back to X-5 Research Aln:ran Mo,ie Gallrry homr' page 

Rttponslble NASA Offidal: Marty Cuny Marty.Cuny@dfrc.nasa.gov , 

Page Curator: Robert Binkley Robert.Binkley@dfrc.nasa.gov 

1\t odlntd: II May 2000 

NASA Wrbslle Pm-acy Stalrrmnt 
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X-5 EM-0032-01: X-5 in lliglt hllp:Jiwww.dfrc.nasa.govlgaiiCI)'Imovic/X-5MTh!I.Iai-0032-0I.kml 

Movie Number: EM-0032-01 
Movie Date: 1950s 

Formats: 160x120 QuickTime Cinepak Movie (435 KB}1es) 
320x240 QuickTime Cinepak Movie (2,160 KB}1es} 
320x240 QuickTime Sorenson Mmie (523 KB}tes) (Requires Quicktime 4) 

---------'1.20x240 MPEGMo\'ie (1,129 KB}1es)----..:. ____________ _ 

I of2 

Description: The Bell X-5 completed all of the research goals originally set for the first aircraft 
capable of variably sweeping its Y.ings in flight Demonstrating Y.ing sweep from 20 to 
60 degrees, the aircraft verified NACA Y.ind-tunnel predictions of reduced drag and 
impfO\-ed performance resulting from increased Y.ing sweep as it approached Mach 1. 

09/2212000 7:01 PM 
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.l. T•• lir, that vaa one ot t.11e 1te .... connd la the cockpit check 1111d iurl.IIC 
the pUot-. 'br1•t1nc. · 
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.1.. That. vu durin~t delcellt.o 
. 
·' 

Q• Jo 1.ndicat1oza 1t oa tu1l Oli;J'I!81l or not. 1 

.lo llo 11ro · . 
• 

Q. Du.ri.IIC that. radio contact. d.1d Major Popeoaa Y01ca 1cuD4 DOrul, ar W :rou 
~t arrr 1.Dd1cat1oa that. be cculd h&vl IJnloxia? . 

.. .a. lt ~~ t.be I d1i DOt, be vu pertactl;r DOnul. it ae-d1 an( hil act10111 1.a 
U.. cockpit. 

0 0 

Q. lt the U··• 7011 n.;.t1ced the t1rlt 4row!.a& ot ~jloM 'While the a1J;Il.&M vu 
at aprroxiJL:It-117 a hnl attitlllla, 4o roii !•~1 that a pilot. v1tll tull contral 
.tr h1a !acult1e~ rou)4 ban reconre4 r,_ thh litutioa? 

• 
0 •• • ' .. • • 

• 
• • 
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' 'J wb .• ..,, 
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- . 
Q• Jpproxiaateq JlQ\t loDe "'" 7011 at thia altitude, 101 0CO r .. t. 

'. .&bout 10 II1Jrut ... 

Qo Upon ent17 c>! •tall prl.OZ' to ei"Ull1 did :rou haw a chaDCa to Yi~ &H 

• • the I-St . 
• • • 

Ao Did •ea the vtnea, U. aecse4 to be at 600, &lao claeck•4. tha t.l'alllllation, 1t 
vu tull. forv•J'd ce tile tradt at tll• D.Or.l. po111t 1 cur appeared to be ap, 
diva 'l:ra~a eln~e4. Uun•t. certal.n'o~ tl18 slatl and tlapa aa I WUI onr 

• 

. r~ ali.P\~ abnut.. · • 0 .. 
0 

• • • ... .. ... b ~-• 1f • 

.. 

• 

• 



J.. I believe th~ are eiiCOUnterlJ!c the ••e tll1nc w are. 

Q. Ill ,ou,: throu.cb the eoelcpit cbeck m y011 ncall 1t 7ou actuall7 check•• 
the OX7&tD prewrarlsat1oa? 

• 
J.o I aorwall.T do check t.M OZ7«•n pn111un md llitropn 1ouroe pnuure. I 

.U4n•\ llllte a 8ptc1t1c dleck oa 1111 pnasun other than po111t1nc it. out t.o 
hill. It had bMn ao"" that then vaa ao cabin pnaeurlsatioa, t.M cockpit 
altwt.er "~'a"T 1nd1cahd 01101 or tvo thouaand &bern actual altltu4e. 
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·Are 71N 1111'11 be vu wept at 600! 

It appearM to be. ·.;. 

WOUld 71N •.0. lle vu 1101'8 th&D J&SO to L'r'! 
• 

' -- . I 

A· tea, 1t lookecl to • 1\b= u..,. wre at 6o0. Tllere were 110 ext.enallndaxea 
· · • oeJh• aizpl&De. 
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Q. 
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: 
Q. 

'•00· 
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. . . 
. . 

Would 7011 atate ,.our DAM aD4 ,1eb u1~t. llere at .!lbrari.l ili Fore.. Bale' 

Joeeph 1• Walker, Aeronautical :a.narda Pilot tor Jat1oaali.~Ol'7 C-s.tt.ee 
tor •.eroD&Ut1ca. l · -.lprroxia&te]T hov IIUch t~ tilll do 1011 II&TI 1D the l•S' 

• 
1ft u.. ae1Pborhoo• or titt,r t.o linlbhoure, clo .. r to •U:t:7· 
Hov lone hen 7011 bHD acqua.1Jite4 v1th the alrplaet - • 
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2bU vaa a cluo coDticuraUoft! 

.. Q. lo traDalatloa? 
• 
Ao lo traruslaU Olio 

} 

· Q. .llleron apinat. tbe •p1JI1 theN an U. wont. cond1t1om tor epi.D recont7J 

Ao lo "one haa been able to pro.,. it. 1D actual 1l1dlto It vu dttend.necl 1D a 
v1Jid turuwl teat hel• at lh'illt:t..Patt.er•oo Air rorce BaM, ancl later at 
J.ancl"1 Field. • • 
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Qo Your loqteet ni.4tllt, apprax!Jut.e t1all7 

.lo Otle hour 111d ten n!nutn U.. j 
Q.· lona.al proeedun? ,· ~ 

.lo Jcn"llal. I 18lectM lOOS a:qge~~ at 10,000. our norul t .. t altitude Ja-. been 
)O,ooo to Lo,ooo teet at arrr tiM that. I intend to c- down to bellllf 30,000 
teet I turn b~k to aonul111.x'tuieo · 

'l• 

.lo 
f) 

' . ID the recunrJ fro• the .ep1D hoW •cl. ph7dcal force clid 701& u:erl' 

TID on .. that I bd. '!eo0 ot roll,l 
0
doa•t kDinr, I t.h1llk that I :Ut alaiTied the • 

atlck tull t~, durlnr, tile ~ dneloped ap1D I bad d!.tflcultf, l belltlfe 
I M&aurecl 120 pomda torvanl toiw Oil the at1cko · • 

e ... e All ., .· . • • 
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Prior to his take-off for taxi~ Out; ol1d 7011 z...,.,e MIT, piu7 
' 

, ... ~ .. 
~- ~ 

• 
. ' 

I rertand t.hrH em the cod:plt.:.at}brN ca tlle laDIIS:IIc '!ar• . ,;· , 
' .. ' .... .. . ·-- -~.-

' . What. tbree pw aa tJie. cockpit.t • ·· ,-, . . ·>' , 
One piD troll CazxW cdricl,e,{aae}~ the CI:IOpf re~e handl~, oai. rr;.: 
nat. rel- •ch&:A1.1a. • ; . -· ., · · 

. . ~ i'. . ~ • 
JorNl.l,y wat 111 tM load of Z¥Jillll preuure prior to fllch\t. 

rour lmDDrecl twnqr the poun.U 111a1.u, · Jd.o ,.arl..;., red 11ne at. IWO. 

ID 7our 111nd1 the dq of th ·.a ni:;bt. .U.d t.be aircraft. han that. •ell alQ'ieD? 

It had a lllini.JIIm of 42S pound•, that fl.uctuat .. with tnperature u lai.Ch u 
10 round•· . 

You were put on the l.nnatilatlon t.eu to •ter&ine the ucl8 of -p ot 
the vine, at the tae ot cruh, *' )'Oil fHl th.t. thll vine• vere · approxiaatelJ 
1.5° to 470 or 1111eep at time of cruh? • 

e • 
A· That..-- a touc:h7 orw. I lalov hov that fiiUre vu reac:hed, I feel that tbt 

aveep vu 1101'111 not 11: a than hOO!JI It vu bttnea 47° and 6()0 1.8 rf1f 
, .. UJI&. TO &tt vithia 150 ill Ye~ hard. e 
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!:_Z:f:'v:O~~opr, b there ~~'~ -~ to_~~ -~~t·t~/-': ..... ~ ~. ·I 
Trip aechW.a 1a w.,.ctnioaM-3or~~~. inP -~~·,..;c~t"eck.cl·.·~ 
creun. N.l vu c01111lle4 ~t.h-~.J:m- Ka,1or v;"epecticiD•- . ; .•• :.~ . .;:>•· ;~;·_ 

I• there ~h1nc tricq ab~-;ut\h~ ~ ~\.ck 011? ,. :; • .. t,.;' ,·_ 'i ~i- · 
Jlo\ 011 that Cln0Jl71 it 1a Y.;; ~~• ' . --~- -. -. t -\:;: :l 0 

• .. . 
•. 

'1'!le v1tMn vu exeu~e4. A diac:uaaioa vu lieU ll1li n~auucxia v1Ul 
wcceated action to be taken vere aadeo '!be' Board vu a..,oan~ecl at 12QS • 
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'l'elephcne Con~a\1011 betve~ Co.lonel Co~tt:;mcs .. }'~~:~,, ;-; .' "'- :·'\. 
Zdvards AFB, CalU' 011 1h oct. S:J regard!~ I'-S'aircratt. acc14ent, -~1-: .. ,·. : 
Sll 50-1639 vh1cb oc~ 011 lJ OCt. 195.3 · :,. · '•''. · ;; ·. \ ·.•• -~ 

Maj It 

. Col Ct 

Col Ct 

P'a.f ltl 

Col Cl 

!'aJ r. 

~aj lt 

• 

Ccl fl 

.;. i . • ' ,. ·., .. ·-·' :' • ~ 

'l'lw 'pilot. at. t.he cl-aaa plane, MaJer Murrq1 ~~ •de a.· •..i. . -·. ' •. 
at.at-t. He vas ment!cmi~ ·the atalll -·roin« through t , · ·. · · 
the atalls at 6o.desre• aveep, at. app~te~·lO,OOO __ :;~,-i', '1. 
teet- and got. lnt., an untentional. ep1n, _.tbiDg abllildf>'' :::J! .·. .. •' 
an:lnenr did ncaYer frat it.. Omera1·Rolt.cner wu .. ~i: o: -·-;-.:.,-,--,_: · .-: 
tal~ th1s llh)nrl.ric,·n·wre talk!-.:U.aYer1-:aid.ha'~~:::;,.!:\ .. : . ...;' 
that lt loo'kl a lltt.le fS..tv to Ita beca111a lots ot otbc'i!. ~ ,_ 
people han atalle4 that. airplane U14-Jia4 110.troabla, izf .: 1.··,: ·., 
tact.,:,1llat. t!w'·othao dat. bt; 111Melt,W lbll:.tfit.•at.,..ai~ -t-b ~: .. ~ ,· :.~ 
6o dtll'M aveep~and had not'l-ad arit ~ble 1n aettl~-{-,; ' .rt ··."'! 
rec0YU7o We're not. aura 1!'1\ta't'hl-oOnt~Uba,ot.'\M, •. ·'f.·: · ·; 
airplane or thllre rwr 'be acne pZ'NmapUon .ttat preanri-~· . . •. ;. , 

.. nt.iott-vu-out, betc:ro.th&t.la tiM heeu.;..at bfcJ!.alUb4t,.:.~:_.,,_, __ _:, · 
I don•t r11111111ber, I think 1t. va1 arowxi,.)o,ooo.teet., and 
NJ.CA laa one UJ1lllne just e:xact13' like; it here and ve are 
eo~: to go o-rer tlw _acc1dl!llt: with thllllo I don't think 
the,r lave d011e JIUCb - th11 airplane hal nenr been apun 
baton. Althotlgh MACA 1s plam1ng some ep1n tests and tbq ... 
ha-re---. The General vould lllat to ta-re eo111e udatence 
trm J'OU people 1! 1 t 111 possible. . , 

. . 
• 

I han a couple. ot questions. What t)1)8 of. cn;rgen I)'St&ll' 
did th1s lircratt taft 1n 1U . ~ 

T 

It had a re£111&1' CIQ'£811 B)'atn, not llqUld1 it va1 a 
presiU1'1zed I)'Stemo : 

Did ,-au 111 1 t ;,., :~ot llquidT 

No, air. • 

\/rat type oxygen rer:ulator, dco 7ou knav! 

No, air, I d011 1t right· ott tand. 

.,.._.t t7J1e or air work we h'! doiav, pr101' to th1eT 

• • I th1nlc, I'" net pod the, but they vert at • hir.her 
•lt1tu~e prior to that, it VAl the l11at tllght ot that 

airplane bato:-B ve were roine; to tum it over to NACA, 
lw vaa innat1P.at1ng at.alla, Nov I don't know it 1w vaa 
1r.vut1gat1ng stalla at. a !'~her •U1tude 'before ttat· 01' 
net. Jut :a I'll nut e. !At 111e cet Cufonell'rad;y on the 
vtre1 b@ vea in_ on that ln-restteat\on las~ nteht. 
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Yes, what I'• curious about Ia the type ot OJqgen 8flttn 
which 1t. lad aboard, vhethi!Z' 1 t vu a b!gh pressure, lew 
press ere or liquid. I ~erataDd 1t 'IIUZl •t liquid. 

. .. -~ 
It' vu not ::.1qu1d. Whe\hi!Z' 1\ was high pre~aure or lov 
pressure, I 11l atrdd I don't !moor. l'• not taa!Uar with 
that a1rplmeo 

. 
You don't lalav what re~?-ator 1t had ln _1t. .. 
ort,band, without check~, I'd be atnid to I&To 

P.ad thia pilot been anoc1ated with thb drcratt all the 
time or vas he nev on 1t! 

No, this particular pilo\ vaa nev on 1t.. 
•• • 46 -

Rev r.NCh had he nr.-.-n 1 t prn1oual.J', do 7011 know! 

Veey little, I•d l"ifo 

We've teen prettr well sl~J~!ged with accident 1nnst~at10IUI 
r~entl7o Are rou parllcularl7 lnti!Z'eated ln an aero
eynudciat, atructural or general investigator! 

iie'd llk-t thia potnt the onl.J' thing ve can nen l:egln 
to awspiclon 11, I think Major I:Une 11111t1oned, the 
peu1'Llllt7 md 1t b onl¥ a posaltill~, o~ ox;rgen. He 
probabl.J' can rou thl details m that. Aid IOMbod7 on 
a control 87St•ll• We know the chancterlstlcs or the air
plane' but ,. did vomer it .,.te IOI!Iethlng MR!IIIed that 
ve didn't lcncv about, that ve didn't know as Jar 11 the 
ct.u-acterbtlcs, IOIIIethlq~; like that. So ve are at thia 
pe\nt sort ot gra~ping tor cauee. So ve 're requestlne 1m7 
hlp and all help ve em g<tto · . 

lol( discuss these ttdnga each 1110mi~ at 9tOO 111d I'll 
elatorate, or couree, the onl7 1ntcmat1on ve had vas rroa 
y~'.lr rrel1r11nar,. M 'llht ch "' rece1Ted ard I can ~he th• 
t~.ls 1ntcmatlono Nov 1t ve'te net able to asdat d1rectl7 
1111 ve hive r.one to IJC tor epee lal asshtance ard the 
factor,. con:erned, but it ve have rersonnel avallatli, ve•re 

' , ... ·' 

onl,y too ~lad to help ;rnu out • We u7 be able to 1 tlr up • 
• a~~l:ody. o o 

'a~lJ 1 &nythi~ you COUld do~ Vft Cer~aln]S v-:!!Jld lf'preciate 
it. l<e are natlll'all1 proc<!edinr, vith our 1meatlv.at1on, 
d1,· up all the details "e can ar.d et course ve do have 
rrett7 rood enrineers dovn here, bt ve 1d aUll like to 
h:a•e. so .. eone to a::lst and vho t.n<'V;· th!>..,procedure~<, thol 

r-tl·od or lnve•t~aUo:>no 
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Have 7011 disturbed the wreckage u ,.-.u 
Not u Jet. . 
I YOnder ir JOU -would-hold that. until pia hear-rrca.u..--· 
Ca.'\ 7011 -put. a guard on that.. am kae-p- · · 

We han a prd on it. I!OVo. We tad a_ cuar.! on it. lut. 
n1r,ht. 'When '"' vPnt out tbh 11trning t.o a tart. t.a~- can 
or th1nga, r 111 aura 1t. hasn't. beta disturbed •. 

:; . 
Well, or co=•• JOII'll tan t.o get. the -pUot. out., 1r it'• · 
not already out., but. dcn•t. disturb 1t. &J171101'e than :you han 
to to do that. l!ov rar trcn Edvvda·ia 1U 

. -~ . . ··~. . . .. . - - . 
It's just. atout lS ~lea eaat or t.hfe-liase, lt.•s actuillT · 
over within our reaern.tion, so t'bare•s no -problm there • 

Well, hold the vreclcage and don't let. an;yone tool with it. 
until we call JOU baclco 

. Col Sa Oka;y, Cine. "id ;you cet. the details or ...t-at w think
exactly what hap-pened? 

Col Ct Yu, I understood he had been at ap-proxilllatelJ .)01000 teet 
and had lat. dovn t.o 10,000 teet and wu -practlcine: st.alla 
at 6o degre• aveepbaclt cond1Uon aDd. at that. Ulle the 
cl-.se -plane said he aJlJl&rentl;y i.nadnrtent.l;y wnt. into a 
spin and didn't recover. Nov what t:J>e orll!ection nat 
did thia !lAChine han? 

Col I! 1 • I lllight add that the7 got d011n an:l were going· through a 
s•riea or 20, laO and (A) dee;ree aweeJlll• tt-7 had auccees
rull:r COIIIJ!b~ed the 20 and laO. Coloflal 1 that. wu a lov 
-pre==ure oxyr.en BJStelll vith an A-11 reeulator. 

• • 
t::ol Cl Should r call :rau when we r,et out or the 111"Ung? 

0 
Col Bt Te~,' sir. t. 

• 
0 . 

D Col Ct i.n<i vha \;a that. extenal4>nT 
~ ,, 0 0 

cc.1 a, 396. ·- .. 
0 n c • 0 ,, 

0 '. 0 \J " Col Ct Ckay, it -..111 te a tout an lmr. 
"" • 

0 -Col J!i Ckay, Colond, thanka Yez:-y IIIUC ho 0 

I 0 • c 
~ G 

, Col Cr C":<ay' b7•· 0 ... 
• . . 
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AIR""- AND AIR C~!.:!l'XI!:!TIC!:S S::P.VIr.A 
'~:;' ~ACRSn' 1907-1 ' -.., 

19C7th AACS Squadron 
Fd"'r1s Air Foree Base, Edwards, Cali!. 

Station EDWARDS AFB. CALIEQ!!NIA 

:l~t.e 1} OCTOBER 53 

s·:c.ncr: Air:raft :.Ceiden't. Rer:n-t. 

.\F 3.3se 

:l~ te cr Accidcnt._.;.1 3'-..:UC==-'T~5~3:__ _____ Ti1r.e of J.ec!d~r.t.'.....;.· .!.1 ~52£0!!-----

Place :>f l.ccident. 15 UILES EAST OF' EDW N,.. .are:-a!'~ Involve:!•--.!..---

.\irernrt Ident.iticaticn( s )..;A"-'F'--'1'-"8""~""9'------T;ype Aireu !'t.,~X..:-::t5----

Pilot1s r; • .,e(3) ___________ __Pilot1s .!!!tinY.~-------

Reoort'!d '1eather et t.ir.lc or ~ccic!ent 0 30 76/35 WSW 7 299.5 

.\dditioMl ~:esther Information obs~rved by et:erator ~t t~ c!' 1.cc1dent_ 

NOO£ 

Location nr.d nat.h or nirera!'t gt t.i.r:e cr ~ccider.t 15 UILES EAST Of EDWARDS, 

PATH OF' F'LIGHT UNINDWN •• 

Cleu~nee civen to drerq!'t_.....rN!.!ON~E:_ _______________ _ 

F.RI!:F ~ce.,'.mt. or a:e11ent r.nd all emert;~n:y nct!on tal:on by onerstor ond by 

aircr1ft ecr.cP.rned SUDKE WAS OBSERVED BY TOWER, AT THE SAME TIME 
2.:qS, F'-86, CALLED WITH EUERGENCY CALL. HE AOVISEO THERE HAD_ea:N 

• A CRASH 15 UILES EAST OF' EDWARDS. XRY ADVISED US OF' THE SUDKE ( OVER) 

I cert if.Y th~t t.he above stat .. .,~nts are tru'! ~n1 correct to the t>.,t 
or ~~ knonle1r.e. 

I 
Fr!'"-1 : '('(. :-!Jl 
.,.~tar! .. -.1'!:-.t t"J "Sr. Mr. ~5-8 
I.,:!l l·.<:or!Vbctloo I.'J~hori%od 

.. 

EDWARDS TOI!ER 
f~cUity 



-

• • 

2;;~8 ADVISEO~S IT WAS THE X-5 AND THATtE PILOT WENT DOWN WITH 

. THE A/C. BASE OPERATIU!IS, CRASH STATION, IND DETACHUENT URDERLY 

ROOM WERE ADVISED •• 

• 

.. 

• • • 
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• RESTillCTED~ 
SECURITY INFORMATION H!ADOUAittU 

,, ,AIR FORCE FLIGHT TEST CENTER 
r!IWAIDS All FOICI IUf 

···- -. _.!--..~ -· ~-. - .. -- . . .. .. ·-

s:·~:;CTI Report. or t-ajor Urcra!t Acci~ent - x-s, So-l839A 

TO: co ... ar.der 
r 

J.1r Force F~t Test Center 
Edv~a !1r Force B••• 
Ednrds, C•l~omia 

In accordance with paragraph& hla and Llg, ~~ Regulation 62-lh, 
tr~~itted herewith 1s Report. or Major !lrcrart AcciCent concernin~ 
airera!t x-5, Serial tro. 5D-l839A, th~t orcurrec! on 13 october 195). 

1 Incl 
Rpt of Acft J.cdt 

• ; "· I'A!'ES 
Colonf'l, USAF 
President, lircrart Accident 
Invest1~at1.on Board 

F:G (27 Oct 53) 
• 

ht Ind ovr : r· . !'')3 

AI' FU G!IT TEST CEI!l'ER, Edvr.rd11 .lFB, Edvarda, Call1'orn1a ~~. 

T01 Car:lll4nder, Air Jle~<earch and t.enloreent c~, p. o. Box 1395, 
Baltlaore ), Maryl.mld 

1. The unlndr;Df'd hall perRmal.l7 reriev...t tiil! Report ani concurs 
~. the !indinCP and rec~n~Uona or the .l1rtrt.!t Acc1dPnt: InTert1gat1J:g 
~~- . 

I 
2. No further aet1on 1• cmtem;>la~ bT thil! Headqua~ra. 

l lr~c:. 
n/c 

• 

-/ 

;~. J ~.,_ . 
J. s. HOUC~ " 
Brigadar Gtll'lera.l, Ut.AF 
C<WOUX!er 

Nne.::::"' 12 
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. 
' :!L: '1:!~ .&n"l'C, i!Yar4•, c;ru.l!. (rl'OO) s-.hJ 1 Rept o! V.oo.J J.c!'t Acdt 

x-s, So-1S)9A ~ . • 

~ (27 Oct SJ) 

:q J.Ul RXSi.UCI! Alo'D DJ:'f.:LOPM£N'r CO~, Po Co l!Olt 1395, ll&lU11ore ) 0 

M&r7land 12 JAr! 11~4 

~J: Director o! Flight Ssfet7 !eeearcb0 ottice o! !hA tDspector General, 
~ortou J.lr !orca !&••• Call!,rnla 

1. 'rbls Coi!IIIIUid bae rnleved the IUbject report &114 coDcun vl th 
the r~com2endatlon1 and !indl~ o! the J.ircra!t J.ccldent lnYeetl«atioa 
!oard. 

2. 'o further action 1• contemplated a1 tbl• 11 thl onl7 aircr&ft 
o! this t~e under Alr Forco control • 

; 
Fnn TrtE rmm.\ ,."t::Tt 

1 Inel: v/d 

• 

.. 
• 

K\:RT !1, LAI!DO!f 
Brlgndler General, U~ 
Chl•t c~ ';tart 

• 

.. 

• • 
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lliiJCl75 
. XI:B379 

JtiPER =37 
PP JEP'iQ Jt:r::r JEP'f: 333 
DE Jtt'!n 07:2G 
F Jllql!2{'Z z::J . 

... 

m co::nr. AF FLT 'i'~T CEN E:t!~ARDS AFD CALIF 
TO JE:P:!C/TIU: I:lSPECTOR CE~Er.,,L USAF l!d 051.; !!ASII D C 
JtiPIITIOFriCE CF T:r::: ItlSPCTOP. CEtlE:nAL USAF ::ORTOtl AF!l CALIF 

· JEPYD/CO!':DR A:lDC 01\LTO MD 

,_ 

/R E 5 7' R I C i E ~/ITA•1Cl•H'I•E rn P.CS AF·FJ PD PI\RE:· PRELII:Il:AnY 
REPORT CF 1!1\JCP. ACCID~;T PAROl 

I 

Ao .l..LO.CIO'PD IS 53 C:A J 509 PST C!'A EDJIADtS no:-:nr::c Rt.:lGI: C!:t. EDt1AF.:l~ 
reA CAI.UC~"IA 

§~iXE§\fi.A c s~;AL tlO. ~ • 

I 
.P.:PER :72C 

Do NOi A??LICA-LE 
r. NO OT~!Fn ?~SOtlS I~!VOLVI:D J'D . ...... 

cn.Hi ENTERED t:rli!lTOITIO:JAL SPit! !111IL:: ItlVF.SiiC/ITIOtlS ?t.t:DLI:lr. 
ArlO STALL C'1f.R/ICTERISTICS /IT 12,~:~ FEET tlSLo l'ILOT ~!AS u::fiOLE TO 

RECOV::I\ !'ll 1\ IR :;r:AF'i' ;::: IS n:TEGP.ATED AND F.XT'L: ~C:D L'Po:: If:i'fiCT ~1I7H C!!Cl:l':D 
NOT /I??LICA:'L;: 
LOCAL 
Ft.::ILIJI.niZAii~r: . 
CU:t.r. Uii!f =: !:I :.!:5 v:;i:Y !'D 
NO:::: 
r:c::E 
t:or lll''l'Ll CA:'!.;: l'::l 

14/Cli:2~Z OCT J''?:n 
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com .. irYF-102 hllp:/.1>ome.att.netl-:ibaugllerllfl 02 _7.1tml 

11/oz/5"3 
in the fuselage. The armament was to consist of six Hughes GAR-1 Falcon air-to-air 
missiles carried internally in a ventral bay. In addition, twenty-four 2-inch FF AR rockets 
weere to be carried in channels contained inside the missile-bay doors. A ma:cimum speed 
of870 mph at 35,000 feet was promised. 

A severe problem cropped up early in 1953, one which was potentially futa1 for the entire 
program. At that time, wind tunnel testing discovered that the initial drag estimates of the 
YF-102 had been way off: and that the F-102 would be unable to exceed Mach 1. In 
addition, the maximum altitude would be only 52,400 feet, versus the predicted 57,600 
feet, while the ccombat radius would be reduce from 350 to 200 nautical miles. 

Even though early wind tunnel tests had indicated that there would be a problem with 
excessive drag, it took a long time to convince the Convair engineering staff that there 
was a problem with their basic design. It was not until August of 1953, that Convair 
engineers reluctantly agreed to redesign their aircraft. By that time, it was too late to 
incorporate the required changes in the first ten aircraft. 

In the meantime, work on the first YF-102s was proceeding at a rapid pace. The first 
YF-1 02 was finally completed in the autumn of 1953. It was powered by a 157-P-11, 
rated at 10,900 lb.s.t. dry and 14,500 lb.s.t. with afterbuming. It was trucked from San 
Diego out to Edwards AFB. It took off at Edwards on its maiden flight on October 24, 
1953, ''ith Richard L. Johnson at the controls. In initial tests, severe buffeting was 
encountered at Mach 0.9. Even more serious, the aircraft proved to be incapable of 
exceeding the speed of sound in level flight, fully confirming the results of the nind 
tunnel testing. Additional problems were encounterd with the main landing gear, andthe 
fuel system operated erratically. To make matters even worse, the J57-P-11 engine did 
not develop its full rated power. The first YF-102 was written off on November 2 in a 
forced landing following an engine failure. Test pilot Johnson was seriously injured. The 
cause of the accident was traced to a failure in the Bendix fuel control system. The 
second YF-102 flew on January 11, 1954. This aircraft was limited to Mach 0.99 in level 
flight. Dives at higher speeds resulted in severe yaw oscillations. Even in a 30-degree 
di\'e, the YF-102 was only able to reach Mach 1.24. Even though an altitude of 47,000 
feet could be reached, handling difficulties limited the practical ceiling to only 40,000 
feet. 

The F-102 program was in BIG trouble. In fact, the performance of the YF-102 was not 
all that much better than the F-86D Sabre, which was already in production. If no cure 
could be found, the whole program would undoubtedly be cancelled. 

YF-102 serial numbers: 

52-7994/7995 Convair YF-102 Delta Dagger 

5 ot6 I} I 0&'0412000 5:37 PM 
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~ accidat dcsaiptioo 04.02.1954 Jlristol17S Jlrit3mia 101 - !alp:/ lavialion-safc:ry .ncllda!2base/19S41540204-0 .htm 

o:l/1#/s-( 

[~~?t~~~fJ1 
• sign guestbook 
• view guestbook 
• editorial 
• what's new? 

S:1t'CCJ~~nr~~m 
;f;)lccldents~&cla~~ 

I of1 

AviationSafetyNetwork 
.· -:~~_:::-.\i:S.-:.~~·.if~h10£-~lt1~~..W-·:tff!JJ..J!~'&E#P'.Jti#5 

•• • • • • • • • • • •• • • • • • • Accident Description -
I '-t • ,, 

Accident description 

Date: 
Type: 
Operator: 
Registration: 
C/n: 
Year built: 
Crew: 
Passengers: 
Total: 
Location: 
Phase: 

I • 

04.02.1954 
Bristc1175 Bntannia 101 

Ministry of Supply 
G-ALRX 

12874 
1953 
0 fatalities I 7 on board 
0 fatalities /6 on board 
0 fatalities /13 on board 
Severn Estuary (UK) 

Nature: Test 
Flight: - (Aightnumber ) 
Remarks: 
Some 7 minutes after takeoff the no.3 engine oil temperature rose. 
The engine was shut down and relit when oil temperature had 
fallen. Following demonstration of a stall manoeuvre, the 
temperature again rose followed by a fire in the no.3 engine nacelle. 
The fire could not be contained, so the no.4 engine was stopped as 
a precautionary measure. On approach to Filton the no.l and 2 
engines both quit. The were quickly restarted, but an emergency 
belly landing was made on the mud flats of the Severn Estuary. 
PROBABLE CAUSE: "Mechanical failure of the propeller reduction 
gear.• 

Source: 

Copyright ~ 1996-2000 Harro Ranter I Fabian Lujan 
Aviation Safety Network; updated 4 January 2000 

(disdai<Tk!r) 
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~iec!!_"'\.Si~c: Starfightcr D<n>n 

The Ejection Site 

Starfighter Down: 
Ejection from a YF-104 Starfighter 
By Jack L "Suitcase" Simpson 
As published in the February 1998 issue of Flight Journal (with minor editing). 

Used with the permission ofthe author. 

I radioed the flight-test engineer in the control room at the Lockheed Aight Test Center and 
said, with more that a little trepidation, "larty, I'm sure I followed the flight-test procedures you 
detailed me on the mission profile card, but as I reached the first test point on airspeed, 
angle-of- attack and yaw input, the plane went crazy; it snapped into an inverted nose-down 
roll. It really surprised me; it took me over 9,000 feet to recover. Remember yesterday; it didn't 
act like this at all." 

I was a Lockheed experimental test pilot on the development of the F-1 04 Starfighter, the 
wor1d's first jet fighter designed to fly more than twice the speed of sound. Lockheed Aircraft 
Company hired me because of my experience as an Air Force test pilot at North American 
Aviation, flying out of Los Angeles International Airport, on the development of the F-1 00 Super 
Sabre. The F-100 was the first supersonic fighter to move into mass production. 

As a Lockheed experimental pilot, I felt I was part of the legacy of famous aircraft and intrepid 
men. Lockheed designed and built the P-38 Lightning for INW II. It became famous in the 
Pacific theater of operations. Lockheed also designed, in its renowned "Skunk Works," the 
F-80- the first operational jet fighter. I flew the Shooting Star, as it was named, both in gunnery 
training at Nellis AFB and in Korea in preparation for my first combat mission. 

The F-104 was born in Kelly Johnson's famous "Skunk Works" the design aim was to produce 
a supersonic fighter that would have a performance capability in excess of Mach 2 and combat 
altitude of over 60,000 feet. So, although I was a lone in the cockpit, that day trying to figure 
out what went wrong at 30,000 feet. I was in the company of esteemed designers, builders and 
widely known experimental flight test pilots. 

"Not like yesterday at all," as I stated ear1ier to larty, meant that I had flown this specific 
stability and control test the day before and everything had gone according to the flight test 
plan. But the electronic mechanism designed to send signals from the test aircraft to the control 
room had malfunctioned; none of the data collected was usable for studying past performance 
before planning the next experimental flight. When you hear about aircraft accidents today, the 
familiar word is the importance of recovering the "flight data recorder." Well, 40 years ago, it 
wasn't as sophisticated; therefore, I was asked to do the experimental test over again. I agreed 
to do so. 

I took off, climbed to 30,000 feet and started my experimental flight. I controlled the aircraft as 
precisely as called for on the flight test card. I was less than 40 seconds into the test, when 

• 
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wham, the plane snapped into a pitch-up and inverted roll. It was then that I radioed Larry, after • 
I got control of the plane and myself! 

"OK," I said to Larry, "maybe I did something wrong. I'm going to try the test once again, but if it 
reacts the same, I'm coming home. I'll climb back to designated altitude, and I'll talk my way 
through. That way, we'll both be able to try to determine the unusual behavior of this lady with, 
it seems to me, an agitated composure." 

''That's a good idea," said Larry, "but everything seemed to go so well yesterday. Hope nothing 
is wrong." 

How soon we were to find out! 

"Roger," I remarked, as I leveled off at the proper altitude. "I'm ready! I'll talk through each step! 
OKI Here goes! I'm at altitude, attaining-there I am-at the indicated airspeed as called for, 
angle of attack coming- coming-there it is-holding angle-of-attack-airspeed OK, here comes the 
rudder-more-more-WOW! Why so much rudder? Damn it Larry! Here I go again!" I yelled. "I 
have a vicious pitch-up! I have a huge roll input! Going crazy-l'm upside-down-the plane's going 
crazy!" 

The nose had yawed right with horrific violence. Everything became a blur as the plane 
tumbled out of control toward the ground. I said to myself, "This is crazy; this isn't me, this is 
terrifying!" For a nanosecond, my first combat mission flashed before my eyes, with the terror I 
experienced in seeing flak and tracers, and realizing for the first time that the enemy was trying 
to shoot me down with the intention of killing mel · 

Now this@#%*_?? plane was trying to do the same thing! 

I couldn't talk anymore. I had to get control; the airplane had stalled out. I was about 60 
degrees upside-down and yawing. I didn't even know which way, I was so disoriented, but I 
knew I was heading down-fast I didn't move the stick or push either rudder pedal. I didn't 
advance the throttle; I quickly checked the exhaust gas temperature and the rpm gauge; the 
engine had not flamed out. 

''Take it easy," I said to myself. "Take it easy-don't fight the controls. You have altitude-let it 
go-let it go. OK now, roll it upright-little roll input-easy-easy-little rudder-whoops! The other 
way-easy on the stick-check the tuck-little more roll-little bit at a time-just a touch of rudder-just 
a touch damn itl Don't know what's wrong-little bit-little bit . " Slowly, ever so slowly, I started to 
lead and the lady was following me; we started our majestic waltz-91iding on thin air. I had 
talked her out of her determination to fatally test the law of gravity. I finally had number 
55-2962, the eighth YF-104A manufactured, flying level. She had an "eight ball" tattooed to her 
right side. I had lost 16,000 feet. Yes, I had literally been "behind the eight ball." 

I called Larry, gave him the particulars, and told him something was definitely wrong. I didn't 
know what it was, but I knew something was amiss; so much so that I instinctively started to 
climb and head for the dry lake at Edwards AFB. The dry lake had saved me many times 
during past test flights when things were not functioning properly, particularly with the new 
Y J79-GE-3 (General Electric) engine; a beautifully designed, but, what turned out to be, an 
extremely vexatious-and deadly-engine. 
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In experimental flight tests, we were stretching the state of the art for an innovative fighter. 
Everything was new: new design of aircraft, new engine, new variable guide inlet guide vanes, 
new main fuel regulator, new type of afterburner, new altitudes never explored, and speeds 
never researched. It was the first time in any aircraft that the engine was combined with a fully 
variable duct system that could adapt itself to all contrasting conditions from takeoff to Mach 
2.2; at least it was supposed to. The F-104's wings were also unique, tailored purely to the 
supersonic regime-extraordinarily small span and area-without sweep. The next time you take a 
look at the new generation of fighters-the F-14, the F-15, the F-16-look at the leading edges of 
the wings. They look like Mt. Rushmore to the F-104's 15/100 inch thick leading edges. 

The Starfighter had a new radar and a new gun. A new pilot's handbook had to be written, 
meaning new operational and emergency procedures had to be written and tested. 

Front line, air-to-air combat pilots convinced Kelly Johnson to go for performance at all costs. 
The result was one of the most startling airplanes ever built; the "missile with a man in it," as it 
was called. A far as moving at high speed in a straight line, it had few rivals. 

But nothing worked as designed. More than a dozen times, I would be in the throes of an 
experimental test flight and the engine would flame out- just flat quit-for no apparent reason. I 
would get the engine started and gingerly head for home. Sometimes, no, many times, I 
couldn't get the engine started again, so I hurriedly took the option of the dry lake bed at 
Edwards (the same dry lake bed where the space shuttle first landed 25 years later) and 
landed the aircraft "dead stick." That five miles of lake bed gave us both lots of room. 

Was the lake bed going to save me one more time? I headed toward Edwards for a couple of 
reasons. I was too far away from Palmdale in case of an emergency; experimental pilots aren't 
paid to eject out of every test vehide that presents a sudden, unknown problem. Also, Edwards 
(named after an experimental test pilot who died in the crash of a flying wing) is a wide-open 
lake bed that would give me options for direction of landing and a high indicated ai~peed on 
final approach. I planned to avoid any pitch-up, yaw and roll situations. One Lockheed test pilot 
had recently been killed in a 104 during a flare-out at landing-the "eating an ice cream cone" 
maneuver used to decrease sink rate just prior to touchdown. It had pitched-up and catapulted 
while rolling to the right, spewing pieces of airplane and fire that tumbled and reacted 
explosively along the edge of the runway and into the adjacent field. I was there and saw the 
results to both pilot and plane. We still hadn't been able to confirm why it happened. We think 
the plane stalled and pitched up, yawed and then rolled uncontrollably to the right. If I could 
help it, I wasn't going to let that happen to me. 

I reached what I thought was a safe altitude, called Larry and told him my plans. He told me to 
switch frequencies so Lockheed could monitor my approach to Edwards. I gave him a "Roger" 
on that and radioed Edwards. 

"Edwards tower, this is Lockheed test 2962-over." 

"Roger 2962; go ahead," came the instant reply. 

"Edwards, 2962 is dedaring an emergency although it is not a mayday. Request landing on the 
lake bed at speeds above normal; not sure of my direction as yet; don't want to make too many 
turns; not sure when I'll drop my gear; would appreciate, however, fire truck following, over." 

03/0:!nOO I 9:39 PM 



The Ejection, Site: Starfighter D<n>n http:/Jv.ww.bc:sn\'tb.netl-l<ooyndyflO-Icj?".hbn . 

4of9 

"Roger 2962. Wind is light, varying north to northwest at 5 knots, altimeter 30.01." 

"OK Edwards. I'll have to make a 90 toward the north-will call about three miles out on 
final-straight in toward north." 'Wind's not that bad and I don't want to move this thing around 
too much," I said to myself. "I feel like I'm encased in an eggshell." 

"Edwards," I radioed, "I'm presently at three one thousand feet west of Barstow; parallel to 58 
[highway 58); have Harper Dry lake at one o'clock. I'm on the letdown." 

"Roger 2962," came the reply from Edwards. "Keep us informed. I understand Lockheed is 
monitoring this frequency. The fire trucks are rolling." Fire trucks! That sent a chill though my 
spine. 

I gingerly started to lose altitude, pulled the throttle back to about half quadrant and cracked 
open the speed brakes. I had descended about 2000 feet when I ran into a rumble of clear air 
turbulence. I inched back on the throttle and instinctively closed the speed brakes to reduce 
buffet. I told the tower I was in CAT; I knew larry was listening. I then said to myself, "OK eight 
ball, take it easy; we've been through a lot of things together. We'll get through this. Take it 
easy." 

But just as !looked down to check the airspeed indicator, the nose violently pitched almost 
straight down and continued to move through 90 degrees. I was starting to tumble. I called 
"larry!," as I was pulling hard, real hard, back on the stick, "I've lost control! I have zero pitch 
input! I've got to get the hell out! Now!" 

At that instant, I reached for the ejection ring between my legs with both hands and pulled as 
the aircraft continued to tumble. Boom! I was out, ejected upward, upside-down at 27,000 feet. 

I might explain. The F-104 was at first designed with a "downward" ejection seat because it 
flew extremely fast at low altitude where, of course, the air is dense. Any ejection, up or down, 
at high speed would be like hitting a brick wall-a thick brick wall-at 700mph. No question: that's 
Excedrin headache number 11 The seat ejection systems at that time were not powerful 
enough to eject the pilot "upward" for fear of jamming him, due to high pressure, into the 
horizontal and vertical tails, each having a leading edge with a .01-inch radius. I wasn't ready 
for sliced "Suitcase"! Thus we ejected "downward." 

It's a funny thing about life; or fate. Three of my test-pilot friends were killed in the F-1 04 when 
they were forced to eject close to the ground. The ejection system didn't function for them at 
low altitude or they were too close to the ground when they made their decision to eject. 

I can still remember the powerful, full force of rushing air-pinning me to my seat-like going 
downhill in the front seat of a mile high roller coaster. Only this blast was instantaneous;. it hit 
me at about 450mph. One second after I ejected, the lap belt separation system worked; it blew 
the belt in half and freed me from the seat. For a few seconds, the seat and I were inches apart 
floating to a stop as we reached the apex of our arc. A lanyard, one end attached to half of my 
seat belt and the other end attached to a pin in my chute, seemed to be hanging around, 
slithering like an eel in water. Then the seat drifted, or fell, away. The eel became a frozen rope 
and pulled the pin that armed my parachute to open at 15,000 feet. 

I started to roll and tumble and corkscrew for about 10,000 feet, like an oak leaf being blown 
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from a tall oak tree in a vicious windstorm-sway and tumble, no control, no power over 
anything, no stability, just another body simply subjected, nakedly to the divine agency to which 
the order of things is prescribed. Would I be a favorite son, or a fatality? Would I be vicariously 
and rudely shoved back in time to Greek mythology and become Icarus and fall to my death by 
flying too close to the sun; or would I become the winged horse Pegasus carrying the 
thunderbolt of Zeus and be allowed to live and, like he, be captured by my Bellerophon 
(Lockheed) and continue to ride through many adventures? 

Speaking of thunderbolts: what the hell happened? This isn't me, falling through space hoping 
my chute will open. Where's the ring for manual opening? Where are my hands? What 
happened to my airplane? Was "eight balr angry with me? Did I step on the lady's toes too 
often? 

My thinking was interrupted with an abrupt, cruel and intense punch to my crotch and chesl My 
chute opened with a vicious snap, a whoosh, a big shaking, followed by a smaller one: it was 
extremely violent I was a rag doll in the mouth of a giant killer lion, and then he dropped 
me-plop! And there I was! Hanging by two leg straps and a chest belts-15,000 feet in the air. I 
was stunned-this wasn't me-l'm having a nightmare! 

I'm dreaming-Clark Gable and Spencer Tracy and a snazzy blond in "Test Pilot." But then, a 
sudden reality; the wind came, wheezing through the shrouds rocking me back and forth, back 
and forth. I was in a backyard swing, only I couldn't put my feet down to stop il I was afraid to 
look down, but when I did, it was most frightening-oh my Godll Would those straps hold me? 
Willi fall out? I still had about 12,000 feet to go: My first experience in a parachute. I will never 

· forget itl 

I looked around. I could see San Bernardino, Barstow, Edwafds, Lan'caster, Palmdale, and the 
Valley-all those places and hundreds of thousands of people; yet I was all alone. I looked at my 
legs and arms and hands. I moved them. My hands were holding on to the rigging with a tighter 
grip than snap-on pliers. I wasn't about to let go. Somewhere along the line I had lost my left 
glove and my watch; my flight suit looked like the remains of a flag flown at full mast during a 
hurricane. It was· in shreds. But my helmet and oxygen mask stayed with me; I was sucking, 
rather readily I might add, e111ergency oxygen. My laced up boots were still on my feet. I looked 
down and moved my head around. I didn't dare make a body tum; didn't want to disturb 
anything. The wind still had that eerie sound as it continued to pick its way through the shroud 
lines. It reminded me of "intersanctum," but that was a squeaky door. I really felt depressed. 
How could this happen to me? And I started to think, "You're in the big leagues now, Suitcase. 
This is serious stuff, ejecting out of an experimental aircraft. You're not a 'flyboy' anymore. You 
are dealing with a very profound, abstruse, difficult subject matter-this test-flying stuff. lfs 
beyond the ordinary knowledge or understanding of almost everyone. Most people think of you 
in a leather jacket and a white scarf in the company of glamorous women. No glamour here. 
You better pray it wasn't your fault because of a dumb mistake." · 

I was looking for smoke from my crash-nothing II I remember thinking that I hoped a United 
Airlines DC-6 wouldn't run into me. Why United? Why a DC-6? I have no idea. 

I looked down. "Wowl" I said to myself, "I'm coming down pretty dam fast, I better get ready for 
a sudden stop." 

I don't know at what rate of descent I hit the ground; I went from so many feet per second to 
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stop! Just like that! I do remember, as I neared the ground, seeing a small ranch house, or 
cabin, with clothes hanging on a washline. A blessing! The clothes gave me an indication of 
which way the wind was blowing so, when I hit the ground, I would be prepared to get up and 
run in the direction of my chute and grab the lower shroud lines and collapse it. Sounds good! 
That's what they do in movies. But everyday life is serious play, and your never given any time 

· to practice. This was my first ejection and parachute ride, and I was never given any in-depth 
lectures or practices in landing-in a harness, say, by jumping from a tower as you see in the 
training movies. 

The clothesline was strung from the roofline of the cabin to a pole about 30 yards away. It was 
high enough to help me in my depth perception. When my eyes were even with the clothesline I 
closed them, tucked in my legs a bit, went limp and waited. Whompl I hit the ground-hard. The 
chute did not collapse; the wind was stronger than I anticipated. And let me tell you, there was 
none of this get-up-and-run stuff; I was being dragged. I managed to roll over onto my stomach, 
used my elbows for speed brakes-! still have the scar tissue-and slowly crawled forward to 
shorten the distance to the bottom of the chute. I finally managed to get it to collapse-then I did 
tool 

In a few long minutes, I sat up and looked around. Nobody came from the cabin, but I was 
more concerned about what had happened to the aircraft. I kept thinking! My God! What if I 
was responsible?! This really isn't happening! I'm going to lose my job! Is my experimental 
career over already? 

I also was looking for smoke from the wreckage, but there was nothing except a lot of dust and 
haze on the 360-degree horizon. The wind was getting stronger-blowing from the west. I pulled 
in more of the chute. I was alone in the middle of nowhere, sitting in a dusty, dried-up, brown, 
grasslike field and my back was killing me. I decided not to move, Lockheed would be looking 
for me by now anyhow. I unhitched one side of the parachute risers and let the chute flare out. 

I heard a motor. It wasn't the sound of an airplane. I struggled to stand up and saw a truck 
driving toward me. It continued until it came right up beside me and stopped. It was driven by a 
farmer with eyes the size of an "on-deck" batter's circle. I had taken off my helmet, so at least 
he knew I wasn't from another planet-! think! 

"I seen ya come down from way off," he said. "took me a time to git here. What happened? Is 
you busted up? You one of them paratroopers from out yonder at Bicycle Lake? Wher'd yawl 
come from?" 

I said, "I don't know what happened. I just got here myself." My try at dry humor went directly 
over his head. "I'm OK, but I would appreciate a ride to the nearest town. I'd like to make a 
phone call." 

"Boy, ain't no towns 'round here. Yawl in the middle of nowhere. This yous'd to be Alfalfa-ain't 
nothin' now. No water. As I says ain't no towns, but I kin take you to a country-like store. They 
got a phone outside. C'mon git in." 

"He," his name was "Gus," helped me gather my chute and helmet and off we went. I made the 
mistake of telling Gus my back hurt a little. From that time on, until Lockheed picked me up at 
the edge of a dry lake bed, Gus told me about his back troubles, his wife's lumbago troubles, 
his kids troubles and money troubles. On the way to the "country-like" he asked, "How much do 
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you trouble shooters make?" 

"Not enough," I answered. 

"You married?" 

"No thanks. • 

. . 

"Hey, hey, hey! Yeah marriage is like jumping int'a a hole in the ice in the midd'l winter; you do 
it once and you remember it the rest of your days! Yer Smartt Got girl friends?" 

"Not enough! Although I am dating a blond right now." 

"What's • er name? She pretty?"· 

"Her name is Jane and, yes, she is very pretty; she could make a bishop kick a hole in a 
stained glass window just to see her pass by." 

"Heh, heh, hehl Probably wanted to see mor'n that. Heh, hehl That's a good'n." 

"How long have you been married Gus?" 

"Heck man, I've been in love with the same woman for thirty-eight years. If my wife ever finds 
out, she'll kill me. Heh, heh, hehl Nawl Just kiddin'," Gus said, "I'm married tomah third one. 
Nice lady. Took on two of her kids, and I guess she liked that. We ain't got much money, but 
we git along. You seem I drive a tractor for a big rancher near'n Ridgecrest and, when I work, 
pay's pretty good. Long hours though." 

We were now bouncing along a dirt trail in Gus's pickup truck headed toward the edge of 
Harper Dry Lake. I had called Lockheed, collect. Ellie Hawks, the chief of all flight tests 
accepted the call. The conversation was surreal. 

"Hi, Suitcase. Where are you calling from?" 

"I'm out here at a crossroads gas station." 

"Oh? Where?" 

"I dunno, somewhere south of Harper Dry Lake, so I'm told." I was beginning to realize that, for 
some reason or other, Ellie didn't know I had lost an airplane. I found out later that the guys 
upstairs in engineering were in a panic and Ellie had just returned from the bank or something; 
no one had had the chance to call him. 

"Did you have a breakdown or something?" 

"Yeah, Ellie, Your number eight airplane is broken way down-into a thousand pieces, is my 
guess. For God's sake Ellie, I just ejected from number eight." 

Dead silence for a long, long second! 
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'Whal What! Ya, ya, ya, mean ya,. bailed out? Wha-wha-where?? What happened? Are you 
OK? Where are you calling from?? Are you OK? Can we come get you? Ca-ca-can you walk?" 

"Yeah, yeah, Ellie; I'm OK. I don't know what happened. I lost all pitch control. The airplane just 
pitched down and started to tumble on me, so I had to get the hell out I had a nice guy pick me 
up; took me to this 'Grapes of Wrath' junction." 

"Gosh, I can't believe it Wait a second! Larry just walked into my office. Just a minute." 
Mumble, mumble. • OK! Can you get to Harper Dry Lake?" 

"Yes, I'm sure this man will take me. But I want to give him a tip: I didn't bring any cash with 
me." 

"Heck, don't worry about that. We'll pick you up in the Bonanza-within the hour." 

"OKI Great! Have Larry review the voice tapes with you. That's all we have left anyhow. See 
you in about an hour. And Ellie, I'm OK. Relax. • 

"Hey! Wait! Wait! What's the number there? I'll call you right back." 

So in a few minutes the phone rang and, after discussing what happened in more detail and 
Ellie reaching his zenith of excitement and then calming down-plus knowing I was OK-EIIie told 
me my boss, famous test pilot Tony LaVier, was on his way by plane to pick me up. I 
suggested to Ellie to have Larry accompany Tony so he could brief him on the way. 

My conversations with Gus were vapid, passing the time as we drove, but he turned out to be a 
very nice man. And it helped me through my anxiety of being in the middle of nowhere, having 
lost an experimental airplane worth tens of millions of dollars and not knowing the reason why; 
that's what was haunting me. 

Tony landed the twin Beech on Harper Dry Lake and taxied to a stop, bringing a cloud of thick 
red dust with him. Larry, my flight test engineer, was in the copilot seat. I introduced the two 
men to Gus, and while Larry was helping with the chute and helmet, Tony took me aside and 
said, "Don't worry, Suitcase, we think we know what went wrong. Larry and I could see the 
wreckage from the air. We saw the hole the airplane made, then the ripped off tail section and 
a finally the mangled tip tank. It looks like the tip tank was tom loose due to the clear air 
turbulence you reported. It probably wasn't installed correctly. It then, somehow, jammed into 
the tail and cut through it like butter. It reminds me of the fatal accident we had at Big Spring in 
a T-33; the tip tank came off and tore into the tail. Only the instructor was at low altitude. Do 
you remember that?" 

"How could I forget? The pilot was one of my instructors." 

• Anyhow, we think that's what caused your tumble; thank God the ejection seat worked 
perfectly. We have some experts on the way to the sites now; I radioed the coordinates." 

I was relieved, but depressed. How could something like this have happened? I asked Tony if 
he had a few bucks. He went over to Gus and thanked him, and then we said our goodbyes. 
When Tony shook Gus's hand, his palm had a 100-dollar bill in it. Tony LeVier was that kind of 
man. When it was my tum I didn't say much, just shook Gus's hand, gave him a hug, turned 
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and climbed into the airplane. 

When we arrived at Palmdale, I was given a big welcome, reported to the flight surgeon (my 
back was just a bruise and I was given a prescription for pain if it got worse), filed a tape 
recorded detailed report, and visited with Ettie, Tony, and Larry. Things were getting serious, 
we were loosing too many aircraft. I didn't know it then, but my time would come again. 

Tony flew be to Burbank. On the way, Tony told me my aircraft, the number 1 YF-104A 
Simpson's Appteknocker (my crew chief had painted a flying suitcase on the right side), which I 
had been test flying was stilt down for maintenance and would not be ready for another week. 
The Appteknocker was the first YF-1 04A off the assembly line as a test aircraft. He said "I don't 
want to even hear from you until a week from tomorrow." 

I went to my apartment a few miles from Burbank. I did go to the plant a few days tater though. 
It took me a few days to recover any semblance of walking correctly because I had never hurt 
so much in my life: my neck, shoulders, chest, elbows, inner thighs, and even my rear end. I 
played tennis or worked out religiously every other day, and I thought I was in good shape. 
Tarzan probably could not have taken the abrupt tugs, pulls and shakes on his body without 
hurting in the same way, and he had a Jane who worried about him, toot 

Anyway, I had our flight-test secretary type a tetter for me thanking Gus. I wanted it on 
Lockheed stationary. I also packed a model of the F-104 and sent it to him-with the tail on! 

Tony talked to me white I was there. His first premise turned out to be true. The tip tank had 
been installed improperly. The rest is history. He didn't offer to show me the pieces. 
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under the guidance of Clarence R. "Kelly" Johnson and project engineer Bill Ralston, the 
project rapidly moved ahead. The mockup was inspected on April30, 1953, and at that 
time it was decided to substitute a single General Electric Vulcan Gatling-type cannon 
(then under development and known as the T-171) in place oftlte l\vo 30-mm cannon
originally proposed. The T-171 (later to be designated M61) cannon was to be mounted 
on the left side oftlte fuselage and was projected to be capable of firing up to 6000 
rounds per minute. The cannon was 72 inches long and weighed about 300 pounds. It 
was to be fed by a 725-round drum of ammunition. The cannon was to be integrated with 
a Type K-19 fire-control system and incorporated an AN/APG-34 radar and a computing 
gunsight. 

The first prototypes were to be powered by a non-afterburning Wright J65 turbojet 
(license-built Armstrong Siddeley Sapphire), but production aircraft were to be powered 
by a single afterburning Wright J65. Tite J65 would serve as tlte interim powerplant until 
the more advanced J79 could be ready. 

Construction of the first prototype XF-104 (53-7786) began in the summer of 1953 at 
Lockheed's Burbank, California factory. This aircraft initially was powered by a 
non-afterburning Buick-built Wright J65-B-3 turbojet. Construction of the second 
prototype ( 53-7787)-the armament test bed-began in the autumn of 1953, but work on 
this aircraft proceeded at a slower pace in case revisions were needed. The air intakes of 
the two XF-104s were of fixed geometry without presence of half-cones, since the 
J65-powered aircraft was incapable ofMach-2 performance. The air intakes were similar 
to those of the F-94C, being mounted slightly proud of the fuselage, with an inner splitter 
plate for the boundary layer bleed. 

The first XF-104 (53-7786) was ready in early 1954, and was trucked out to Edwards 
AFB in high secrecy during the night of February 24-25. Veteran Lockheed test pilot A 
W. "Tony" LeVier was to do the initial testing. Taxiing runs began on February 27, 1954. 
On February 28, 1954, the XF-104 made an scheduled short hop of about five feet off the 
ground during a high speed ta.xiing run. Its first official flight took place on March 4, 
1954. During that flight, the landing gear would not retract. After a low-speed flight of 
about 20 minutes, Tony LeVier landed. Some adjustments were made, and LeVier took 
off again, but the landing gear still would not retract. Tite problem turned out to be low 
pressure in the hydraulic system, which was fairly easy to correct. Howe\'er, inclement 
weather kept the XF-1 04 on the ground until March 26, when flights three and four were 
carried out with the landing gear retracting adequately. 

The XF-1 04's original yaw damper was ineffective, allowing the nose to wander left and 
right. This problem was corrected by re\ising the rudder-centering device. 
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The XF-1 04 could not exceed the speed of sound in level flight when powered by the 
nonafterbuming J65-B-3 turbojet. However, Mach 1 could be easily exceeded during a 
slight descent, and the transition to supersonic speed was quite smooth. 

In July of 1954, the J65-B-3 non-afterbuming engine was replaced by the long-awaited 
afterbuming J65-W-7 turbojet rated at 7800 lb.s.t. dry and 10,200 lb.s.t. with 
afterburner. In that same month, 17 more service test aircraft were ordered. They were 
also to be powered by the J65-W-7. 

With the afterbuming engine installed, the performam:c of the XF-104 was markedly 
improved. Maximum level speed was Mach 1.49 at 41,000 feet, and an altitude of55,000 
feet could be attained in a zoom climb. Mach 1.6 could be attained in a dive. 

The second prototype (53-7787) flew on October 5, 1954.lt was fitted \\ith the 
afterburning J65 from the start. Since it \Vas to be the armament test bed, it was fitted 
with the 20-mm Vulcan cannon and was equipped \\ith an AN/ASG-14T-1 fire control 
system. Initial aerial firing tests \\ith the Vulcan cannon were successful, but on 
December 17, there was an explosion during a firing burst, and the J65 engine started to 
run rough. Test pilot Tony LeVier immediately shut down his engine and glided back to 
make a successful dead-stick landing at Rogers Dry Lake. An investigation later showed 
that one of the 20-mm cannon rounds had exploded in the breech, blmving the bolt out 
the rear of the gun and into the forward fuselage fuel cell. Jet fuel gushed into the gun 
bay, and leaked out of the gun bay door joints and into the left engine air intake. The 
engine immediately flooded with fuel, choking it to death. Tony LeVier \Vas luck.·y to be 
alive.. · 

XF-104 number one achieved a top speed of Mach 1.79 at 60,000 feet on March 15, 
1955. Lockheed test pilot J. Ray Goudey was at the controls. This was the highest speed 
achieved by either of the XF-1 04 prototypes. 

The second prototype (53-7787) was lost on April14, 1955 when test pilot Herman R. 
"Fish" Salmon was forced to eject during gun-firing trials at 50,000 feet. The gun 
malfunctioned during a test firing, and severe \ibrations began to build up which 
knocked loose the ejection hatch on the belly of the plane. Cabin pressure was 
immediately lost, and Salmon's pressure suit pumped up and covered his face so that he 
could not see. Recalling Tony LeVier's harrowing experience with the exploding cannon 
shell the pre\ious December, Salmon believed that the same thing had happened to him 
and that he had no option but to eject. This he did. He later found out that he could have 
saved 53-7787 by simply bringing it down to a lower altitude and waiting for his pressure 
suit to deflate. . . . . . . . . . . . 
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With the loss of the armament testbed, Lockheed engineers were forced to find an 
alternative. Armament trials were continued on a modified Lockheed F-94C Starfire. 

The firstXF~104 was accepted by the USAF in November of 1955. XF-104~ntlm_berJ 
was lost in a crash on July 11, 1957, when it developed an uncontrollable tail flutter 
while fl:,ing chase for F-1 04A: flight tests. The entire tail group was ripped from the 
airframe, and Lockheed test pilot Bill Park was forced to eject. 

Consequently, no XF-104 prototype sunives today. 

Serials of Lockheed XF-1 0-' Starfighter 

53-7786/7787 
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provision for four underwing and one fuselage stores pylon, the ma.~mum takeoff weight 
was 24,584 pounds. 

Tite first YF-104A(55-2955) was completed in February of1956, and was trucked out in 
high secrecy to Edwards AFB. It made its first flight there on February 17, 1956, \\ith 
Lockheed test pilot Herman "Fish" Salmon at the controls. 

On February 16, 1956, the second YF-104A (55-2956) was used for a media-covered 
official rollout ceremony at Lockheed's Burbank factory. This was the first display of the 
Starfighter to the public. Before that, there had been only rumors in the aviation press 
about the existence of a truly revolutionary new fighter aircraft. plus a few speculative 
dra,vings. The engine air intakes were covered with temporary fairings, since the Air 
Force didn't want people to see the half-cones in the air intakes. 

The first Starfighter photographs were released in the spring of 1956. These were limited 
to air-to-air shots of the prototype and ground photos ofYF-104A 55-2956 \\ith the 
intake fairings still fitted. It was not until mid-I 956 that the J79-engined F-1 04 lateral 
intakes were finally revealed to the public. 

Tite 179 engine pro\ided a spectacular improvement in performance. 55-2955 reached 
Mach 2 on February 28, 1956, becoming the first fighter aircraft capable of double-sonic 
speed in level flight 

An initial order for production F-104As was issued on October 14, 1956. 

Together \\ith the first 35 production F-104As, all seventeen YF-104As were used for 
flight-test and to evaluate early versions of the J79 (the -3, -3A, and -3B) engine, the 
Vulcan cannon, the AIM-9 (formerly GAR-8) Side\vinder air-to-air missile and the 
\\ingtip-mounted fuel tanks. Airframe strengthening and local redesign were 
progressively introduced. Various forms of flap blo\\ing were tested, and a ventral fin 
was introduced to improve directional stability at supersonic speed. Some YF-1 04As 
were also used to test wingtip racks for either 170 US-gallon drop tanks or Sidewinder 
infrared-homing air-to-air missiles. 

On May 7, 1958, Major Howard C. Johnson reached an altitude of91,249 feet in a zoom 
climb at Edwards AFB in California. setting a new altitude record. On May 16, 1958, 
Captain Walter W. Invin fl)ing a YF-104A set a new world's air speed record of 1404.19 
mph flying over a 15/25 kilometer course at Edwards AFB. For the first time in history, 
the same aircraft type held both the world speed and altitude records at the same time. 

A large percentage of the seventeen YF-104As were lost in crashes during the test 
program. At the end ofthis program, the suni\ing YF-104As \Vere brought up to F-104A 
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production status and were turned over to USAF squadrons for duty. Following the 
withdrawal of the F-104A from active service in 1960, at least four of the ex-YF-104As 
(55-2956, 2957, 2969, 2971) were converted into unmanned QF-104A target drones. 
They were all most likely shot down during tests. 

Of the seventeen YF-104As built, only two are known to survive today. The first survivor 
is the seventh YF-104A (55-2961 ). This aircraft was transferred to the National Advisory 
Committee for Aeronautics (NACA) in August of 1956. It was initially numbered 018, 
which was later changed to a civilian registration ofN818NA In 1958, NACA was 
reorganized as NASA, and the YF-104A remained with NASA until November of 1975. 
This aircraft is now hanging in the National Air and Space Museum in Washington. I saw 
it there in October of 1993. The other survivor is the thirteenth YF-104A (55-2967).lt is 
now on display at the Air Force Academy in Colorado Springs, Colorado. I remember 
seeing it sitting outside the Chapel when I visited the Air Force Academy in 1971. 

Serials of Lockheed YF-104A Starfighter 

55-2955/2971 
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There was a single triangular-shaped vertical taiL The all-l})ing horizontal tail plane was 
mounted low on the rear fuselage. 

The Navy Bureau of Aeronautics was sufficiently impressed with the G-98 proposal that 
on April27, 1953 they ordered two fl}·ing prototypes (BuNo 138604 and 138605) plus a 
static-test airframe (BuNo 138603). Even though the G-98 now bore no relationship 
whatsoever to the F9F-6/F9F-7 Cougar, the Navy assigned the designation XF9F-8 to the 
project. Four months later, the Navy changed its mind and reassigned the XF9F-8 
designation to the G-99 project, which WAS a straightforward derivative of the basic 
F9F-6/F9F-7 Cougar, and redesignated the new G-98 as XF9F-9, which confused just 
about everyone. 

Tests were carried out with a rocket-launched scale model and with a small model 
mounted on the nose boom of a F9F-6 Cougar. The Navy now felt sufficiently confident 
to order 42 service test and initial production aircraft (Bu Nos 138606/13864 7). 

Work on the XF9F-9 proceeded rapidly and the first flying prototype was available in 
July of 1954. However, the afterburning J65 engine was still not available, and a 
non-afterburning Wright J65-W-7 turbojet rated at 7500 lb.s.t was fitted for the initial 
trials. XF9F-9 BuNo 138604 took to the air for the first time on July 30, 1954, test pilot 
Com in "Corl-y" Meyer being at the controls. In spite of the use of the non-afterburning 
engine, the aircraft almost achieved Mach I on its first flight, which further increased the 
Navy's confidence in the design. The second prototype (BuNo 138605) took to the air for 
the first time on October 2, 1954. 

On October 20, 1954, XF9F-9 BuNo 138604 crashed at the edge of a wooded area near 
the Grumman Calverton facility on Long Island follm\ing an engine flameout. The pilot, 
LtCdr W. H. Livingston, sunived the crash, but the aircraft was too heavily damaged to 
be repaired. The second XF9F-9 prototype (BuNo 138605) was moved to Edwards AFB 
in California in search of better flying weather. Once at Edwards, 138605 was fitted with 
an afterburner and was finally able to achieve supersonic performance in level flight 
However, the XF9F-9 (in contradiction to some sources) was not the FIRST Navy fighter 
to achieve this feat, that honor belonging to the Douglas F4D-l Sl-yray which first went 
supersonic in level flight in June of 1954. 

Flight testing at Edwards AFB did turn up some control and stability problems which 
needed fixing before the aircraft could be declared ready for senice. These modifications 
were incorporated in BuNo 138606, which flew for the first time on December 15, 1954. 
It had redesigned vertical tail surfaces with a narrower chord rudder, a boundary layer 
splitter plate for the air intakes, a clear sliding canopy to improve rearward visibility, and 
a slightly longer nose. By then, an additional388 production fighter aircraft had been 
ordered (BuNos 141728/141980, 143232/143366) and 85 reconnaissance versions 
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(BuNos 140379,140413, 141981/142009, and 143367/143387), and these modifications 
were to be incorporated. The production aircraft were to be powered by the Wright 
J65-W-18 turbojet, rated at 7400 lb.s.t. diY and 10,500 lb.s.t. with afterburning. 
Armament was to be four 20-mm cannon mounted in the lower edges of the air intakes. 
In addition, four Sidewinder infrared-homing air-to-air missiles or two Sidev.inders and 
two 150-US gallon drop tanks could be carried on underwing racks. In accordance \\ith 
the new Na\)' requirement for inflight refuelling capability in all its combat aircraft, a 
partially-retractable refuelling probe was added in the nose. 

In April of 1955, the Na\)' finally admitted that the Tiger was not an upgraded Cougar, 
and ordered that the aircraft be redesignated F11F-1 (the designation F10F had been 
taken by the Jaguar variable-sweep fighter). This redesignation covered BuNos 
138605/138608 which had already tlo\\n, and subsequent production aircraft were 
redesignated before their completion. The three batches of reconnaissance versions were 
redesignated F11F-1 P. The name Tiger was chosen, continuing the tradition of adopting 
feline names for Grumman-designed carrier-based fighters. 

The first catapult launchings and carrier landings took place aboard the USS Forrest a/ on 
April4, 1956. These trials uncovered further problems which resulted in the need for 
more cl!anges. The range and endurance of the Tiger was found to be inadequate, and the 
second production batch of Tigers (beginning with BuNo 141728) incorporated 
additional fuel cells fitted in the intake walls and in the vertical fin, increasing internal 
fuel capacity from 914 to 1049 US gallons. Also starting with BuNo 141728, sill.1y-degrce 
\\ingroot fillets were added to the \\ing leading edge and a six-foot longer nose was fitted, 
which had the retractable refuelling probe moved to a position on the starboard side of 
the nose. This longer nose was to have been fitted \\ith an AN/APS-50 radar set, but this 
was never actually installed. 

The first short-nosed F11F-1s were delivered to VX-3 based at NAS Atlantic City, New 
Jersey in February of 1957. VX-3 was assigned the mission of carrying out the initial 
operational evaluation of the Tiger. Three short-nosed F11 F-1 s were delivered to VA-156 
(which was a day-fighter unit despite its Attack designation) at NAS Mollet Field, 
California in March of 1957. VA-156 soon received a full complement oflong-nosed 
Fl1F-ls and was the first Tiger squadron to complete carrier qualifications. 

The follo\\ing squadrons ultimately received F11F-1s: 

• Pacific Fleet: 

VA-156 (redesignated VF-111 in January 1959), VF-24 (redesignated VF-211 in 
March 1959), VF-51, VF-121, and VF-191. 
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The Convair XF2YSeaDait water-based fighter was the result ora design Contest initiated . 
by the US Navy in 1948 for a supersonic interceptor seaplane. The goal of the. contest was to. 
develop 'a'high~performance stipe..Sonic naval fighter aircraft 'vhich couid operate in forivard 
areas with'o'ut the need for hind bases. -At that time, the NaVy assumed that it would be 
impossib(e to· o'pernte higb-perfonnance supersonic jet 'aircraft from the decks of aircratt .
carriers:'For'this reason, theN'ary actuaily snick with lower-performance straight~winged 
carrier-based jet airCraft such· as the F9F Panther and the F2H Banshee long' after IaniJ-ba5ed 
air forces had switched over to higher~lierformani:e swept-winged fighter aircraft. 
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Convair enteri:d'tli.e seaplane fighter contest on_Ociober 1, 1~48'. Initially, Coiwair's. ,, . ., . 
proposal w·as fora delta~wirigeddesign with a blended hull which rested on the water arid :. · 
rose up onto a retnictabie .step for t'akeoff and landing. Convair illso teste-d a large number of. 
seaplan~ desi~ns_e_q~ipp~~-'vif!t~hydro-s~i ~-onfigu~tions.' .. : .· , . , _ ...... _ . ·. · · ·-
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On Jaituary;19, 1951, Convrur was awarded a Contract for two prototypes of a water' based . 
fighter'with a' delta \ving planform, a singie deltii-shaped tail, and a watertight hull. The .· ... 
aircraft was to take off and land <iri a: pair of hydro-skis that retracted into wells in the side of. 
the lower fuselage. The two prototypes were assigned the designation XF2Y-1 and were. 
issued the B)J.Aer serial nuinbe'rs 137634 and 137635. The nanie SeaDart was' assigned .. -·_ 

- • • • • • . 1 • ' • . , I • , ' ' i , . • • ' • ., 

The SeaDart aircraft was to be powered by a pair of 6100 lb.s.t afterburning Westinghouse 
'.'. 

XJ46-WE-02 engines. The engines were to be fed by a pair oflateral intakes mounted high . 
up on the sides ofthe fuselage well above'the \vings and behind the cockpit, this location ..• · ' 
being clio sen in order to prevent \vatei: 'spray from entering 'the, air intakes during 'takeoff anil . 
landing. The hull of the SeaDart had multipiewatertii# compartments iii the lower fuselage·: 
to prevent sinking in the event c:if a ptinctiire. The IO\ver fuselage of the' SeaDart had the·v-: '·.: 

. , , , I t . • · , • , • • , • • · -- ~ - f , , ,. _ -, • • • • • • 1 • I ~ 

shaped profile of a boat, as would be expected for a water-based atrcraft. Both the elevons n 
·•. . • _. . ••• ·-. .• - • • •f • _.-, -- • ·- -' .• ' 

and the rudder 'vere'hydraulically-pO\yered:;The aircraft\vas fitted with a sefof dive brakes .. . 
on the Io\ver rear fuselage \vhich iilso doubled as\vater brakes 'and as a .water-rudder while .. . 
taxiing on the surface. When sitting at rest in the water, the SeaDart floated with tile fra'ilirig . 
edge_ o~the wing :md th_e elevons being flus~ 'Yith tlle.wa~~r, ~d ili,~ lead!ng. edge '?~the 1 _ • • • 
delta wmg at the Juncture of the fuselage bemg about 18 mches above the water.. , , .. . . . _ .. 

, • 1 •: I. • ·., • ' • .. , · . ' •. · 1 • ,-. , -I • . • .' ' ' • , J · • • • • 

., .-. ·. · .. -, .- . -: _: .... , ... : , ~- ,· · .. ··~,_-,;··: ·l ·-- .. : .. ;_; : _1 :·--~-- • I·: ~~i · !:,;·t; 
The one~ptece cockptt canopy structure was hmged from behmd the coclqitt When open, _, ... 
there was no- win'dsc~ee~ !n fro~t ofth_e pilot. The~~anOpY, .\~~ pf.ovided. \vi~ two st#al.li ;. :· , :, : 
transparencies 'on either' stde, separated from each. other by a cen'ti:r postwlitch obstructed . ,, . 
the directlY fonvard :View~ By all accom1ts, the vie\v from the cockpit WaS rather pcior, and:' . ' 
would certainly have to had been substantially improved had the SeaDart ever entered 
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service as a combat aircraft. "' . -~ -~-
! ( .. · ·•· ' ' ' 

. -. Page2of.6, 

The aircraft took off and landed on a pair of retractable hydro-skis that extended outward on 
oleo legs .from recesses cut into the lower hull, one ski on each side of the hull. During 
takeoff, the skis were initially fully retracted into their wells. Then as power was applied and 
the leading edge of the ski broke the water at 9-11 mph, the skis were extended to an 
intermediate position unti145-55 mph was reached. The skis were then extended to their 
fully-extended position, and the ain;raft accelerated to a takeoff speed of about ·145 mph.: .. , i 

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

When the aircraft was sitting on dry land out of the water; it tilted back:wards on its extended . 
skis, its tail resting ~n the ground. Each of the twin retractable'hydro~skis ha(:t'a ~a,JI,fixed . 
wheel at its aft end, and there was a small fixed swiveling tail wheel mounted undemeath.the 
rear fu5elage_. This provided for a limited amount of ground maneuverability, whicti m'ade it ... 
possible for the aircraft to enter or leave the water via a long ramp under' its own pmver.~'. ' -
However, the. aircraft could not take .off or I arid on conventionaJ runways, ·: ... · . . . . . . : . , 

- • ' 1.• •• • • '. '. l •••• 

The Navy had such confidenc~ with the design that they ordered J2 produc~ion F2Y-l . 
aircraft on August 28; 1952, eve~ before the first prototype had flo\vn: Serials were'.; ' . , . 
1357621135773, which curiously were in a batch earlier than.those ofthe'iwo XF2Y -IS ... 
ordered more than a year earlier. Proposed armament for the pioducti~npy -1 aircr~ ~v.a5 
a set of four 20mm cannon and a battery of2.75-inch folding-fin unguided rockets. These 
aircraft were to be powered by a pair of J-46 afterbumi~g turbojets, each offering a thrust of 
6000 pounds. Shortly thereafter, the contract wa$ amended so that the the first four F2Y ~Is 
(BuNo 13~7~2/135765) would be builtas YFiY -.1 service test aircran:· . . . · .. ~ ... · . . .. 

• • o I' ' , • , - " t. · · • ' . ' ' ~ 

Later, eight more F2Y -1 production aircraft were ordered~ Their seriats were . . . . I '' ' 

1385301138534, plus three others which I don't know. This brought the total SeaDiut'order 
to 22 aircraft. 

j. .• •. ': -: ••• 

Pending the availability of the J46s; the fiist protOtype'J{fiY~l (BuNo 137.634) was fitted . · 
with two· side-by~side non'-afterbuming Westingho.use J34.~ WE~32 erigines of 3400 lb.'s:t. . , , : .. 
each; In the late autumn of 1,952, the 'C()mpleted aircraft was transferred fro·m the ... · 1 . . :: 

experimental-shop at' Convair's Lindbergh 'Field facility'io'ihe Convair seaplarie ramp area~ . 
on San.Diego Bay. Ori December 14, 1952,E D. "Sam" Shimnon began taxiing trials in San 
Diego Bay with th~ 'XF2,Y -I' i>rototype:·on· Januiuy I 4,'19S3,he made. an inact.veit~ntfrrsi · :! ; 
hop oflOOO feet during a high-speed taXiing run.:.TheXF2y.:1 protoiype'made its official, .. 
maideri:fligh.tonApril9; 1953. ·::::· · '·' . , , : · · ... - ·.' · .. ::: · . - ·:·. : 

' . .. . . { ... _ .~ . ·. . . . . ' . . . . ' . ' . - . - . . . . . 

The flrsi flight testS rdveaJed (as expected) 'ih~i the ak~aft WaS .severely. ~ndeiP~wer~d for . . .. 
its weight. In addition; the'waterskis vibrated contiriuou5Iy'during takeoff and landing, so ·· · 
much so that the aircraft was extremely difficult to control. In order to cure the vibration . 
problem; 'the skis were redesignea and the o!oo legs w.ere improvc:d. Th1s ~eeined to help : . . . : 
somewhat.' However, the absence ofari area~ruted fuSelage (phis the Jack"ohdequate.engine 
power) irii:ani that that the:XF2Y -1 ~uid .'riotex~ed ·the speed of soimd h1,Ievel fligti£ -.. : -~~ :; 

! .<# ;.~--~.~ ~~· ;.~ ,.·~~ ~--·::· ·.~·;_~- ~:·~~ ~:····· ·;·~~:-~.--~-; .. :: ~; _; · .•. _:··.-·.', .; .--·~. ·-.-~r .. :: • .. · .. ····.·;··-~: . .--
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In 1953, the XJ46 engiries finally became available and was installed in the prototype. . ... 
However, they failed to reach theirprojected thrust output. In search of more po,wer, the · · 
Navy proposed that asingle 12,000 lb.s.t WrightJ67 or 15,000 lb.s.t engine be fitted in an · · 
improved version of the' SeaDart, the XF2Y-2 .. : · · · .. 

. . . ' ' . ·
' ·. 

On October 14,'1953, the rem~ining XF2Y-1 (BuN~-137635) was c~ceited. 
• I '... ,• o ' ' . • 

. ' 
The first YF2Y-1 (BuNo 135762) service test aircraft joined the test program in early 1954. .' 
Since the second XF2Y.:.I(BuNo 137635) had been cancelled. YF2Y -I BuNo 135762 \vas ' , 
the second SeaDart aircraft actually to be built It was powered by a pair of afterbuiriing .. 
Westinghouse 146 turbojets. In overall appearance~ the YF2Y -1 was similar to the XF2Y -1 
except for the 146 engines: However, the aft fuselage at the engine exhaust area was · 
significantly different, with the engine nacelles and nozzles extending fUrther aft.'The . 
YF2Y-l differed from the XF2Y-l in not having wheels on the rear of its tWin skis, so 
auxiliary beaching gear' was required during entry to or exit _from the water~ . . . . . . . . ·· 

Convair test pilot Charles E. Richbourg made the initial flight te~~ of the ntiD,ber t\vi> 
SeaDart On August 3, 1954, Richbourg took BuNo 135762 through the sound barrier while 
in a shallow dive. This made the SeaDart the frrst (and to date the only) seaplane to go 
supersonic:·since the SeaDart had been designed before the advent of the area 'rule, the · 
aircraft experienced high transonic drag and was unable to exceed the speed ofsound in ' 
level flight. Flight tests indicated some wing spanwise airflow, and a single airflo\v fence 
was mounted on each upper wing surface near the tip. No other SeaDart wa5 fitted with ' 
wirig fences. · · · · d; .:· · · · · 

. ·. . . : . . . ·. . ' . /95'1 . . . . . ' . . . ' . . . . 
Unfortunately, Richbourg was killed on November 4 or'that year while demonstrating BuNo : 
!35762 over San Diego Bay to Navy officers and press representatives. It seems that the.· .. 
aircraft had gotten pushed past its safety margin during a low-altitude, high-speed flypast, 
and the-plane disintegrated in midair as a result of pilot-induced pitch oscillations. Bits and ; : 
pieces of flaming debris' fell into the bay. 1 still remember the rather vivid photos of this . · .. 
accident that appeared in Life magazine. All SeaDart operations were temporarily si.rspended 
afterthecrash. · · · · · .. · · · . · . · :;·. · . . . · ·· 

In the meantime, the Navy had b~en gradually losing interesi in th.e SeaD~ project. By this·. 
time, the Navy had overcome its earlier reluctance and was already planning for the . . 
introduction of supersonic carrier-based fighters, and the need for a w'ater-based super5oitic · 
fighter did not now seem to be as critical as before. In addition, the problems witli the · 
vibrating waterskis had continued to plague. the SeaDart, and seemed to be insoluble: As ·a · · 
result,. the NaVy cancelled ten of the sixteen production F2Y-l aircraft in December of 1953, 
even before the first of the YF2Y-l service test aircraft hadbeen delivered. The remaining : 
six production F2Y-ls were cancelled in March of 1954;.The fatal crash of the first YF2Y-l · 
aircraft later that year, with the surrounding bad publicity, did not help matters any, and the . 
SeaDart program waS relegated to test status only.: ... , . :: . · · 

• I' . . • ; ' '· 

Also cancelled was the F2Y-2, which had be~~ envisaged as the definiti~e production 
·, 
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version of the SeaDart.lt had a single waterski, an area-ruled fuselage, plus a single 
afterburning Pratt and Whitney J-75 turbojet of 15,000 pounds of thrust ... 

In spite of the project cancellation, tests continued with the sole XF2Y-t During the 
summer of 1954, the XF2Y-1 was extensively reworked. The aft fuselage was brought up to 
YF2Y -1 configuration with afterburning Westinghouse J46 turbojets. The aircraft was fitted 
with a large, single hydro-ski in place of the original pair of skis. The single-ski installation 
was not fully retractlible, since high-speed flight was never planned .. The previous twin-ski 
fuselage wells were not filled in or covered over for the single-ski installation, and during. 
flight, the single ski was held below the fuselage in an external position parallel to the 
aircrilft's longitudinru axis. The rear part of the ski was extended downward for takeoff or 
landing. The rear part of the ~ingle ski had a pair of retractable wpeels on either side for use 
in moving the aircraft into and out of the water, the aircraft resting nose-up on a small. 
tailwheel. Like the dual-ski XF2Y-1, the aircraft could be launched or recovered from'the 
water without the need for auxiliary beaching gear. Jbe XF2Y -1 flew for the frrst time in · 
this configuration on December 29, 1954, with Convair test pilot B. J. Long at the controls . 

. . - . . ·. 
The first tests V.·ith the single sk-y encountered the divergent and uncontrollable 
hydrodynamic longitudinal pitch oscillations. These were corrected by adding a new ski oleo 
damping device what sensed stroke rate and varied the oleo hydraulic orifices and provided·. · 
the needed damping qualities. Lateral directional control problems that had been . . · 
encountered were corrected by doubling the lateral deflection of the elevons relative to the 
pilot control stick movements; The single ski could even safely handle crosswind takeoffs 
and landings with a wingtip dragging in the water. The aircraft could even operate in waves. 
of up to 6 to 10 feet in height, far in excess of the requirement. The last single-ski test with 
the XF2Y-1 took place January 16, 1956, when an open-sea landing and takeoff was carried 
out. After the completion ofthe tests, the XF2Y-I was placed in storage. · 

. '• ·: . 
The number three SeiiDart, YF2Y -1 BuNo 135763 joined the test progra111 in March of 
1955.11 was the neaiest of the three aircraft to a full production model, and carried no 
special test instrumentation. It flew for the first time on March 4, 1955. It was powered by a . 
pair ofWestinghoeus J46 afterburning engines, the same as those retrofitted to the XF2Y-1 
when the single-ski was installed. The aircraft featured a revised twin-ski format, with 
beaching wheels once again as an integral part of the skis. The bottom planform of the ski. 
afterbodies were the same as the best design finally derived on the number two aircraft, 
which did not have wheels. The afterbodies were tapered and pointed, with a retractable 
wheel mounted flat on the top surface of each ski afterbody, with a slight overhang ori the 
inside of the bottom planing surface. The afterbodies rotated 90 degrees just aft of the ski . 
main oleo struts. When the.aircraft was sitting out of the water on the ramp with the wheels 
extende~ the bottom afterbodies faced outward and appeared as spurs. Upon water entry; .. 
the ski afterbodies were retracted inward at the bottom to a 90-degree position, with the 
wheels safely tucked out of the way on top of the skis. Vibration was still unacceptable with 
the two-ski example, and after open-sea trials; testing with the second YF2Y -1 formally 
ended on April28, 1955. The aircraft was placed in storage and never tested again. 

. , . ~ ' '.: 
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In late 1956, the XF2Y--1 \vas taken out of storage and the entire large single-ski oleosystem 
was removed and replaced with a small rigidly-mounted hydrofoil ski. Actual flight with 
such a configuration was not possible, since the rigid mounting and placement of the ski 
would not permit the -20 degree nose-up· attitude that was required for takeoff: The firSt test · 
was carried out on March 21, 1957. Violent pounding caused every ~iing run to be abOrted 
at speeds between 50 and 60 knots. Another rigid ski configuration was tested in the autumn· 
of 1957. It too caused too much vibration, and further tests were abandoned_ The XF2Y-1 
was placed in storage after these tests were completed, never to be flown again. . '· 

The other two YF2Y-1 'prototypes (135764 and 135765) were completed but never flown. 

The four su~ivlng SeaDartS are all preserved in museums. The XF2:'f-l prototype (BuNo 
137634) was reportedly at one time with the Maryland Aviation Historical Society at · · 
Strawberry Point (I'm not sure where this is, even though I am from Maryland. It miglit be at 
the site of the old Glenn L. Martin plant near Baltimore). However, it is now in storage at 
the Paul Garber Restoration Facility of the Smithsonian Institution in Suitland, Maryland, · 
waiting eventual restoration. It is in terrible shape, with lots of rust, a smashed canopy, and 
the wings having lieencut off by a blowtorch. The 3 surviving YF2Y-1s are with the San 
Diego Aerospace Museum at Balboa Park (135763), the Wings of Freedom Air and Space 
Museum at NAS Willow Grove; Pennsylvania (135764) and the Sun n' Fun site at the·. 
Lakeland, Florida airport (135765) respectively. · · 

There is a rather odd postscript to the SeaDart story. In 1962, fiv~ years after the official 
termination of the SeaDart project, the Navy was ordered to redesignate all of its fighter 
aircraft in order to conform to the new tri-service unified aircraft designation scheme. For 
some obscure reason, the SeaDart was assigned the designation F-7. Why would the Navy 
bother to redesignate an aircraft which had never entered seivice? Perhaps some clerk in the · 
Defense Department had some fond memories of this warplane, and decided to honor it 
posthumously with an official F-number. 

Serials of Convair XNF2Y -1 SeaDart: 

137634/137635 

135762/135773 

138530/138534 

Convair XF2Y-l SeaDart 
137635 was cancelled 
Convair F2Y-l SeaDart 
135762/135765 delivered as YF2Y-1. 
remainder all cancelled. 
Convair F2Y-1 SeaDart 
cancelled contract. 

Specification for the Convair YF2Y-1 SeaDart: 

Engines: Two Westinghouse J46-WE-2 turbojets, rated at 6000 lb.s.t. each with 
afterbuming. Maximum speed: 695 mph at 8000 feet, 825 mph at 36,000 feet. Initial climb 
rate 17,100 feet per minute. Range 513 miles. Service ceiling 54,800 feet. (these are 
estimated performance figures, which I don't think were ever achieved in test). Stalling 
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speed 132 mph. Dimensions: Wingspan 33 feet 8 inches, length 52 feet 7 inches (YF2Y-1 
no. 3 51 feet 1 1/2 inches), height 16 feet 2 inches (skis retracted) 20 feet 9 inches (skis 
extended), wing area 568 square feet Total internal fuel capacity: .1 000 US gallons. 
Weights: 12,625 pounds empty, 16,500 pounds gross, 21,500 pounds maxi~um takeoff. 
Armament The SeaDart was never equipped with any armament . . . · 

Sources: 

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

.. 

2. United States Navy Aircraft Since 1911, Gordon Swanborough and Peter M. Bowers, 
Smithsonian, 1989. 

3. General Dynamics Aircraft and their Predecessors, John Wegg, Naval institute Press, 
1990. . 

4. 1~.ay Wagner, American Combat Planes, Third Enlarged Edition, Doubleday, ·1982 . 
. . 

S. Co~vairXF2Y-l and YF2Y-l Sea Dart, B. J. Long, NavalFighters, 1992. 

6. E~mail from Steven L. Simpson 
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THE CONVAIR XF2Y SEA DART 
 
 The Martin SeaMaster remains something of an icon of Disney World of Tomorrow "gee-whiz" 
1950s technology. It was complemented by another unusual aircraft of the era, the Convair XF2Y 
"Sea Dart", a delta-winged jet fighter that could take off and land on water.  
 
The Sea Dart grew out of a 1948 request for proposals by the US Navy for a supersonic interceptor 
seaplane. Although operating from the oceans would allow such an aircraft to operate from forward 
areas, there was another reason for wanting to build such an aircraft: the Navy wasn't certain that a 
supersonic aircraft could be operated from a carrier of any reasonable size. Convair's proposal won 
the competition on 19 January 1951. The contract specified two prototypes of a single-seat delta-wing 
fighter, to be designated the "XF2Y-1 Sea Dart", that took off and landed on water using two 
retractable "hydro-skis". The engines were mounted on the back of the aircraft, with the  
intakes well up above the wings to prevent water ingestion during takeoff and landing. 
  
The Sea Dart had a vee-shaped hull, and its internal spaces were organized as multiple watertight 
compartments to keep it afloat if battle damaged. It had twin dive brakes on the lower rear fuselage 
that could be also be used as water brakes or rudders. Flight controls were hydraulic. The Sea Dart 
could not take off or land on a runway, but each of the hydro-skis had a small wheel at the end, and a 
third small wheel was mounted near the rear of the aircraft to allow it taxi onto or off of a seaplane 
ramp. The cockpit canopy pivoted up as a single unit, and featured a rather antique-looking 
windscreen with twin oval glass panels in a metal frame. Apparently pilot visibility was not very 
good.  
 
The Sea Dart was originally planned to be powered by twin Westinghouse XJ46-WE-02 engines with 
26.68 kN (2,720 kgp / 6,000 lbf) afterburning thrust each. The XJ46 engine, an afterburning 
derivative of the Westinghouse J34 axial-flow turbojet, was expected to give the aircraft a top speed 
well in excess of Mach 1. The aircraft was to be armed with four 20 millimeter cannon and a pack of 
70 millimeter (2.75 inch) folding-fin air rockets (FFARs), though in fact no Sea Dart would ever be 
armed. The Navy was so enthusiastic about the Sea Dart that even before it flew, the service ordered 
a total of four "YF2Y-1" service evaluation aircraft and 16 "F2Y-1" production aircraft.  
 
As the first Sea Dart prototype was finished before the XJ46 engines were available, it was fitted with 
twin Westinghouse J34-WE-32 engines with 15.11 kN (1,540 kgp / 3,400 lbf) maximum takeoff 
thrust each. Taxi trials began in San Diego Bay in mid-December 1953, with test pilot Sam Shannon 
at the controls, leading to first official flight on 9 April 1953. 
  
The Sea Dart was, to nobody's surprise, badly underpowered with its J34 engines and remained 
solidly subsonic. The hydro-skis turned out to give an extremely rough ride on takeoff and landing, 
though a redesign effort helped reduce this problem.  
  
The XJ46 engines were installed in the prototype later that year, but they failed to meet their designed 
thrust levels. The detestable Vought F7U Cutlass carrier would use production J46 engines, and the 
lack of engine power and poor fuel economy would be high on the list of pilot complaints against the  
"Gutless", as it was known.  
 
At this point, the Navy began to rethink the program. The second prototype was cancelled, with 
development moving on to the first service evaluation YF2Y-1, fitted with J46 engines, although the 



Navy was seriously looking for a better powerplant. The YF2Y-1 was similar in appearance to the 
XF2Y-1 but had a longer, redesigned exhaust, and the little beaching wheels were removed from the  
hydro-skis and the fuselage, meaning it had to be fitted with external beaching gear to be brought up 
on shore. 
  
The YF2Y-1 began test flights in 1954, and on 3 August 1954, Convair test pilot Charles E. 
Richbourg took the machine through Mach 1 in a shallow dive. The Sea Dart is believed to be the 
only seaplane to ever achieve Mach 1. However, as it had been designed before the new "area ruling" 
scheme was introduced, its supersonic handling characteristics were poor. 
  
The YF2Y-1 was lost in a crash during a low-level demonstration on 4 November 1954, killing 
Richbourg. This accident essentially killed the program as well.  
 
The Navy was no longer particularly frightened of operating supersonic aircraft off of carriers, and 
despite improvements in the hydro-ski design, the Sea Dart still suffered from serious vibration on 
takeoff and landing.  
 
The Navy had begun cutting back the program in December 1953, before the delivery of the YF2Y-1, 
cancelling ten of the production aircraft. The other six were killed off in March 1954, well before the 
fatal accident. Following the accident, the program was further scaled back to a test exercise, and 
plans to produce an "F2Y-2" with area ruling and a single Pratt & Whitney J75 turbojet with 66.71 
kN (6,800 kgp / 15,000 lbf) thrust were abandoned. The XF2Y-1 was then refitted with twin J46 
turbojets and a single-ski configuration in hopes that would solve the takeoff and landing problems. 
The fit was strictly experimental. The ski was not fully retractable and the wells for the old twin skis 
were not faired over. The new single ski had a pair of retractable beaching wheels at the end, 
allowing the aircraft to beach itself. The modified XF2Y-1 first flew in late December 1954, and after 
some initial problems the single-ski scheme proved remarkably successful, allowing safe  
takeoffs and landings even in fairly rough seas. 
  
The second YF2Y-1 performed its first flight in March 1955. It was powered by twin J46 turbojets 
and had a modified twin-ski system, with pivoting beaching wheels at the end of each ski. The twin-
ski system didn't work much better than before, and the aircraft was put into storage at the end of 
April 1955, never to fly again. 
  
   CONVAIR YF2Y-1 SEA DART: 
   _____________________   _________________   _______________________ 
  
   spec                      metric               english 
   _____________________   _________________   _______________________ 
 
   wingspan                  10.26 meters         33 feet 8 inches 
   wing area                 52.30 sq meters      563 sq feet 
   length                    16 meters            52 feet 7 inches 
   height, skis extended    6.33 meters          20 feet 9 inches 
 
   empty weight             5,725 kilograms      12,625 pounds 
   loaded weight            9,750 kilograms      21,500 pounds 
 
   max speed at altitude    1,325 KPH            825 MPH / 720 KT 



   service ceiling           16,700 meters        54,800 feet 
   range                     820 kilometers       510 MI / 445 NMI 
   _____________________   _________________   _______________________ 
 
Performance values are estimates. 
  
The original XF2Y-1 was used for further tests of various ski systems until the fall of 1957, when it 
was finally withdrawn. Two more YF2Y-1s were built but never flown, and all four aircraft are now 
in museums. One YF2Y-1 serves as a "gate guard" on a pylon in front of the the San Diego 
Aerospace Museum at Balboa Park, and certainly provides a distinctive and unusual display. 
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North AmericanF-lOOA Super Sabre 
Last re\ised November 27, 1999 

The F-1 OOA (company designation NA-192) was the first production version of the Super 
Sabre. The first F-lOOA (52-5756) was completed on September 25, 1953, and made its 
first flight on October 29, George Welch again being at the controls. This was only two 
weeks after the maiden flight of the second YF-lOOA prototype, indicative of the speed 
with which the Super Sabre program was being rushed along. 

The F-lOOA \Vas similar in most respects to the YF-lOOA, but had a shorter and more 
stubby vertical tail with increased chord. There was a fuel vent tube mounted on the fin's 
trailing edge at the midpoint There was a small rudder fitted to the trailing edge of the fin 
below the vent tube. 

The mission of the F-100A was seen as that of daylight air superiority, and the aircraft 
was pictured as the natural replacement of the F-86AIE/F Sabre of Korean War fame. 
The armament of the F-lOOA consisted offour 20-mm Pontiac M-39 cannon installed in 
the lower fuselage below the cockpit and carrying 200 rounds per gun. The M-39 had 
been tested in Korea on modified F-86Fs as the T-160, and fired 1500 rounds per minute 
at a muzzle velocity of3300 feet per second. 

At the end ofNovemberof 1953, the first three F-100As were delivered to George AFB to 
re-equip the 436th Fighter Day Squadron of the 479th Fighter Day Group of the TAC. 
This Group became operational with the F-100A on September 29, 1954. 

During late 1953, slippages in the Republic F-84F Thunderstreak program caused the 
Tactical Air Command (TAC) to recommend that a version of the Super Sabre be 
developed \\ith a secondary fighter-bomber capability. On December 31, 1953 the USAF 
directed that the last 70 F-100As on the order be modified as fighter-bombers and 
redesignated F-1 OOC. The fourth production F-1 OOA (52-5759) was chosen for 
modification as the prototype for the F-1 OOC. The \\ingtips were ex1ended twelve inches 
on either side, impro\ing the roll characteristics and decreasing stalling speed. These 
wingtip e:-.1ensions were considered sufficiently advantageous that they were incorporated 
into the F-1 OOA production line beginning with the 101 st example. 

The first F-1 OOAs had been delivered with a short vertical tail. In semce, USAF pilots 
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reported stability and control problems \\ith their F-1 OOAs, and their suspicion was that 
the vertical tail was not large enough to maintain adequate directional stability. This 
problem was especially severe when the undenving drop tanks were being carried. 
Consequently, most of these early F-100As were never flown to the limits of their 
performance envelopes. 

The 11th F-1 OOA introduced a retractable tail skid to prevent accidental damage to the 
rear fuselage underbelly during landings at high angles of attack. 

The 24th F-100A introduced a yaw damper system. Pro\isions for a pitch damper were 
installed in the 154th and subsequent aircraft. · 

The F-IOOA had been rushed into service v .. ith unsecming haste, often over the objections 
of Air Force flight crews who found that the Super Sabre had some serious problems that 
were not being adequately addressed. Disaster struck on October 12, 1954. On that day, 
veteran test pilot George Welch was carrying out a maximum performance test dive 
followed by a high-G pullout \\ith the ninth production F-100A (52-5764) when his 
aircraft disintegrated in midair. Welch was able to eject, but his injuries proved to be fatal 
since his airplane had broken at the cockpit area and had sent chunks of metal tearing . 
into his body. On November 8, \isiting RAF officer Geoffrey D. Stephenson was killed at 
Elgin AFB when his F-100A went out of control and crashed. On November 9, Major 
Frank N. Emory's F-100A (52-5771) went out of control and crashed during a practice 
gunnery mission over Nevada. Fortunately, Major Emory was able to eject safely. On 
November 10, the USAF grounded the entire F-100A fleet, which by this time numbered 
about seventy aircraft. A further 108 Super Sabres had been completed and were 
awaiting delivery at the factory. 

After an exhaustive investigation, the source of the F-lOOA's stability problems was 
traced to its new shorter tail, which USAF test pilots had suspected all along. A decision 
was made to switch back to the original taller tail of the YF-IOOA 27 percent more 
vertical tail area was added, which sen·ed to delay the onset of instability to speeds above 
Mach 1.4, which were outside the F-1 OOA's performance envelope. The aspect ratio of the 
vertical tail was also increased. With these changes, the height ofthe modified F-lOOA 
increased to 15.34 feet. The wingtip e"-1ensions planned for the F-IOOC were adopted as 
standard for the F-IOOA, increasing the wingspan from 36.78 feet to 38.78 feet and the 
wing area from 376 square feet to 385.21 square feet. The artificial feel systems for the 
aileron and stabilizer powered controls were modified. 

These changes seemed to do the job, and the existing F-IOOAs were retrofitted with the 
changes. The first aircraft to complete the modification program was the 34ili Super 
Sabre, and the first batch of 11 modified aircraft was delivered to NAA Engineering 
Flight Test. Because.ofthe rapid rate at which production had been built up, it was not 
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Well into the XP-86 program, posed In one earth, did he get 
that suit and bow tle?l After the F-86 was deployed to Japan and South Korea, Welch was sent to 
Japanese and South Korean fighter bases to perform demonstration flights for new Sabre pilots. 
According to his youngest son, Jolyon Welch, George wormed his way into flying combat missions. 
During these missions, Welch Is said to have •unofficially" dispatched as many as six MiG-15 fighters In 
less than 20 sorties! When veteran F-86 pilots were asked If they knew anything about Welch flying in 
combat, the general response stayed very close to one pilors answer; ~eatles preferred to observe his 
students while on the job.• The Air Force has never officially commented on George's training habits. 

Having taken the prototype YF-100 Super Sabre (there was no XF-100) supersonic on its 
first flight on May 25, 1953, Welch reinforced all claims to his being the first man 
through the sound barrier. This was typical Welch behavior. Unfortunately, George 
cannot testify for himself. On Columbus Day of 1954, Welch was performing a 
demonstration flying the new F-100A. His flight card called for a symmetrical pull-up at 
1.55 Mach. The maneuver would generate more than 7 Gs. As he began the maneuver, 
the airflow over the wing suddenly burbled, completely blanking the newly redesigned 
and smaller vertical stabilizer. The fighter yawed slightly and then suddenly turned 
partially sideways to the direction of travel. The nose folded up at the windscreen and 
crushed Welch in his ejection seat Miraculously, the seat fired and carried Welch clear 
of the plane as It disintegrated. Ejecting at supersonic speeds Is not only hard on the 
human body, it's hard on parachutes as well. Welch's chute was nearly shredded by the 
violent blast of air. With many panels blown out, the rate of descent was much too fast 
to avoid serious Injury, or even death. When rescuers arrived at Welch's side, he was 
barely alive. He died before he could be transported to a hospital. Ironically, Yeager had 
complained that the F-100A, with its smaller vertical stabilizer, was dangerously 
unstable. Welch elected to fly It anyway. 

In a span of just under 14 years, George Welch had established himself as one of 
America's greatest aviators. His remarkable accomplishments In World War Two would 
be enough to cause people to remember him In both books and films. Adding in his 
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SKliU 0- CUCIJPTION OF ltCICEXT 

T .. :t In n•r:•llu rnr1n, In "' murh at ntf'rtury1 rvrr) thin I that II knowa '"""' thr ac~f'ftt. Malll cttu:n th•t llrmt 
ch•,.ll••l "" uv"'"' •ult .,,. Jus\Uit•d t-v nar•allvt, If'"' wnlnvolvtcl In lttldtnt, rrrl•ln In dr!aa! lu nrl&ln and rroarr11 an4 

''""' ,.:un tv r•tin,ullh lt. ~~::"":·rtltr~1:Jatrn:rSc:~la"I:S -- On 1:~ 0\:tcbe:- 195'1: at ·lOL,·tt-ar::- ~-e!rll.±:l:renp;! MC'11 r..: • 
·.:,lei,, Jr,, tool; or! on a z:tructural de~r.ontt:rat1on .f'l11:ht 1n All F· , Subje 
'IM:· en l·~ill!lcnt to llorth l.!!!oricnn .lvbt.ior., Inc, Serial r.ur.bel" c! ~:.e Aircraft wn:J 
5'Z·576Lo The wuat.hcr .. 'lls cle~ 'o"ith vi~itility 30 miles, Take-c!'!' u.d clhb cut was 
apJ:nl·er.t.ly non'I.U., Tl-.e pUot wes cnr ·l:csuond Dr7 Lake at 47,000 !'ect ancl tr1Lll51!'.itted 
t.o tb• FalJtdnle Contrcl Tcwer tf.at hf' was coin~ into a scheduled ~=~ d!.vo. , At 22,500 
feet, t!:e airer&!'t wa:s atter~;:ting to pull cut at a 1111.ch or over l.S a.::d an ir.dicated air 
spocd or 690 knots.• l large ball cl fire· was noticed in the air u.<! parts c! the IUl~cr<an• 
,..ere obser: ... d fallinc. Ir:ve!.1.igation o! the. wreclcace ir.dieated t~= o:cillogrnJ:h data 
that U·.e aircrntt was in a high yaw (l60) attitude and had attai!:e<:! a "G" !orce bet,..een 
6 a.-1d BS "G's". The Aircraft disintefi'8ted in fii&ht at 1102 hoo.:n PST and the pilot 
~:a:; either dra~>-n or thrown !ra:11 the pla:e after receivine z::ajcr il:,. .. J.ries. The parachu.te 
or the rilot and tail section botr opened and two panels in tr~ p!lct 1! parachute were 
tern. !'.r. Welch wa5 tal•&J.ed in the risers and contacted the (;rC"'...r.C in a he:td down posi
tion. The wrccl:ace of the aircra!t was scattered ever a large an~. The pUot was p1c:IC'fa:!:':. 
up 'br a rescue r.eliccopter and taken to Ec!wards Jl1l Eoq,ital, At t:-.o time o! pick-up, 
pUot wa~ unccm:;cic~ ar. 1-.e llliS llft.ed il:to the t.elicopter. l'.r. ·oe:!.::t died a rev ld.nute 
l.Lter er.route to Edwards' Air Force :Sa::e, 

T!:E FI!:D!KGS .AFE AS FOU..G:S: 
1. Aircra!'t was on balli.ent to NAA, Inc., !or the purpo::e o! ccr.rlucti.I:c stJrnc:tura::LI 

j ntegri ty dl'ncnstration tests. 
2. The aircraft wns pUoted 't;r a properly qU<Il.Uicd and cl~~d civilian 'test 
), 'l'hc subject ni(;ht was one or a series or structural integ::'!t:f demonstration te 
!,, The pUl-pose or the subject ffi&ht was to per!o:n:. a ~1lJI'.e~cal pull-up at the 
~ J:o::sible mach nlll!lbcr and a load factor o.r at least 7o3) po::!:~ive "G's". 

5. 'Xt.e night WllS pcr!oi'!l:ed as progr2l!l:led except t!Jat dur!r.g :!'.e course or the ru.•rec,& 
tJ,e aircraft yao,;ed beyond the desi&n lil:dtat1ons at the speed at~ and subsequenu:r· 
di!i!!t~zr!.t.~. · _ .~ 

6. li>Ue is insu!ticient data available in ;r.;r !em reg-..IT.~;i tha stability c! tho 
aircraft in the 1111.ch rauge o! 1,2 and hie.J:e:r. 

1. The pUot c1U:er could not or did not UEe the escape prCT!:-!.ons as provided in 
the aircraft. 

. 8, The pUot was !a tally injured durir.g U.e aircra!t disintej;:'aticn and was ei :.:;::_,
1
;.;,r. 

die.lrn or throun rrom the airc:-a..rt. 
9. The parachute was probably opened by th6 airblast or eitter the parachute pac:k 

ri~conl, 
There was in the pUot 1s pcysical condition or e=t!or.al. l!:ake-up that 

ON~~ action to prevent llmll.ar •m4eetar 

study proerUI should be '=Miately inaugun~d b;r W.lDC to 
Wind tunnel tests to eval.uate tho overall stabUit:r character-

as soon as 

~ ....... Dinl:l .... ~ ,.,... 
. ..... _-........ -lo~~..,....'; 
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DEP AltTM£NT OF tHE AIR FOIICE 

HEADQUARTERS UNITED STATES AIR FORCE 
WASMIHOTCN 

orne. ot n. ~ c.n.raJ. t~r 
Harton Air l'ar"N But 

2 3 NOV Ulj4 

Heport or 3pecial Investication. of Alr~r~ft Incident Involving 
F-lOOA-1-NA, Serial No. 52-5764A, near Edwards Air Yorce Ease, 
California, on 12 October 1954 

Tn.: ll:CIDENT 

1. (Unclassified) On 12 October 1954 at llCl Pacific 
Standard Time (PST), F-1C'OA-l-NA1 Serial llo. 52-5764.\, assigned 
tc t!:e .Ur lhteriel Co~.!lnd (A!'CJ, Wricht-~tterson Air Force 
Base (AF!l), Cbio, and on l:ailment to llorth .\:nerican Aviation, 
l:~corporllted (NAA), disintegr.'l ted in nirht while rerforming a 
structural integrity deconstrstion test. The aircraft wreckage 
covered an nren approx!mately two square miles, 15 miles south
~~t of Ed~rds .~~. C~liforni9, Tho civiliAn test pilot recciv~d 
fatal inJuries. 

CC:'CL'':liCl-'5 

2. (Confidential) It is concluded that1 

a, the primary cause of U.e accident vas airframe 
structural failure. The failure \l:I.S the rjlsult of a high angle 
of yaw beyond the aircraft design limits during a structural 
inter.rity deconstration test dive (see parar.raphs 11 and 14). 

b, There are insufficient d~ta avnihble rer.srdinc 
the st~bility or the F-100 aircraft in the speed r~nge above 1.2 
Yach (see ~ragraph 19), 

c, There are insufficient data available to est11blish 
the aerodyn~~~c load distribution for the design or aircraft 
structural intesrity at lhch nUl!lt:ars at-ova 1.2 (soa parar.raplt 19), 

d, An imMediate ensineorinr. and ni~ht tost pror.rnm 
is r~quired to dotormino on~inorrinr. chnnR~S necessary for ccrroctine 
known rlieht instsHli ty chanetc:risties of the F-100 drcrnft (sea 
p.'lr~r.nph 19), 

• • - 1 c.:. ',, 
;\~tu·•• 

' !\ \ ') 
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· - :-:---·-. . e-;-"Jn-analfaili-anoilld be""lllllde or the present rudder on 
• . . ·~..;: : . . .1"-1001 airerart to determine adequac:r or design ror derlection 

and permanent aet under loads experienced in !light (see paragraph 18), 

. . . . . 
'. I•' ' 

W:M'ENDATIO!l9 

), . (Contidential) IT IS RECO!-nlEliDE!l THAT THE Ct»'.ANDER, AIR 

a, Expedite establishment or ar. enginel•ring and !light 
test program to determine engineering changes necessar:r to correct 
!light ins~hilit:r characteristics or tbe F-100 aircraft (see 
i'&ragraphs 15 and 19). 

4. (Confidential) IT IS RE::O~~-DibED 'niA't THE CCOOWIDER, 
SAC!WENTO Alll MATERIEL AREAl 

. 
a. Expedite incorpo~atioft 0 in production and in-service 

aircraft, or engineering changes necesS&r:r· to correct instability 
characteristics or F-100 aircraft (see paragraphs 15 and 19). 

5. (Confidential) Y~ssage, SMRL-10-484-E, dated 25 October 
1954, ws sent from the Air Force Plant Representative (AFPR), NAA, 
to the Commander, Sacramento Air Klteriel Area (SM.\M.\) recommended 
that F-1001 aircraft be restricted to a maximum airspeed or 1.4 
Klch pending further engin~ering study or directional stability 
problems. Safety or Flight Supplement, Interim Technical Order, 
lF-lOOA-lM, dated 9 November 1954, supplemented existing airspeed 
limitations, and prohibited operation at airspeeds in excess or 
1.4 Mach pending further study or this difficulty. 

6, · (Unclassified) Message SMRI.Q-10-485-E, dated 25 October 
1954, rrom the AF'PR, N.U to SI'.W.A listed inspection and repair 
procedures ror pulled or loose cherry rivets in vertical stabilizers 
or 1"-1001 aircrart. 

7. (Unclassified) Y4ssage SXRL-10-382-E, dated 18 October 
1954, fror.l the AFPR1 NAA to Sl'.\l'A reeornmended inspection or all 
F-1001 aircraft in service to insure correct installation or the 
radar access hood, Part No. 192-31002, and to detect cracks in 
hood hinges, Part No. 180-3109). 

8, (Unclassified) Onsatisfactor:r Reports (UR), Station 
Serial Noa. 54-1712 and 54-1526, have been submitted by the Air 
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9. (Unclassltied)"Ihe ,recot::zhendation.contdned in paragraph 3 ot the 

report hu been forwrded ey letter "to the Commander, .Ur llesee.rch 
and Development Co~d for considerati6n and reply1 

10, (Unclassltied)'Tha recommendation contained in paragraph 4 of the 
report has been. forvllrded '1:1 letter to the Col)l!1Wlder, Sacramento Air 
~teriel Area for consideration and reply, 

HISTORY.OF FLICHT 

11. (Contit.enti&l) The aircraft departed Palmdale Muhicipal 
Airport, Pe.lllX!&le, Cal1torn1a, at 1046 PST on a structural integrity 
deoonstration test tlight. The purpose of the fiight vas to perform 
a symmetrical pull-up at a ~ch number of 1.69 vith a load factor 
of at least 7.3) G•a. : At approximately 1100 PST, the pilot radioed 
the PalllX!&le MUnicipal Airport Control Tower and etated that he 
was over Rossmond Dr:!' Lllh, C!lH'ol'llh at 47,000 t:'6&t .md readt 
to proceed with the test. The airerart 11as observed to be on a 
heading or. approxim&tely 235 degrees at the time the radio csll vas 
~de, Immediately thereafter a tight peel-orr to the lett vas 
executed and the aircraft entered a steep dive on a heading or 
approxim&telyl50 degrees. The,dive angle remained steady to 
approximately 22,700 feet where the aircrart disintegratPd during 
the high G pull-out. Pieces of aircrai"t structure and two para
chutes vera observed descending ai"ter the disintegration. One of 
the parachutes vas the aircraft • s drag chute; the other parachute 
vas the pilot's chute with the pUot suspended trcm it. The pilot. 
and the a.ircrart components landed in open desert terrain, The 
pilot succU!Ilbed a.s a result or injuries sustained during the air
craft disintegration. 

INVESTIGATION AND ANALYSIS 

12. (Unclassified) The a1rcrai't wreckage vas distributed ove~ed 
an uea of appro~tely tw square miles. The drcrart disintesra 
into several major components, the tu~ftlage nose section, cockp~t, 
engine section, right a.nd lett 'Wings, right and lett horizontal 
stabilizer, rudder, parte of the vertical sta't:1lher1 and pieces 
or the cockpit. Several of the first portion• or the wreckage 
located along the tlight path vere akin or the nrtice.l ata.'t:il'-'&CIX' 
and r11!ht 'Wing, UV!Iral pieces of tho canop7 1 ltft lr.nding gear h 
door, a.nd parta ot the radar door and lett v1ng, The ens1ne \rit. 
tho aft fuselage attached vu located rarthut along the !'light 

• • • .. 

. 
• 

. 
\ 

---·---~~-'!"""~~'~--------·--· ·-. 



--------------------.. 
r, 

'J •• e 
.. ·,. -··· --·-- .. -·- __ , ........ -· -

,. I t ,.. " · , 

.. • ' ' II • • 

path. 'Iba entire &ircrart, except for lldnor small pieces, vas 
accounted for. 

13. (Confidential) Examination or the aircraft co~onenta 
renaled tha landing gear, ving tlapa, and speed 'l:raka to 't:e ill 
the retracted dtion. A stud or tha nrious fractures and 
deforcat on o e,a era wrec e a ov erg an 
left ving failed ill a dovnvard direction, tha left stabilizer 
filled at the root connection from dovnvard loads, and tha 
rigl:t ~tabili:er failed at the root tram upward loads. The top 
fitting or tha rudder and lover part or tha fill failed trOll 
loads acting e: the r~~er in a directi~n ~ left to right. 
Tha forvard fuselage saction from Station 0 to Station 106 
failed dovnvard and to the right. Tba unpressurized fuselage vall 
section to the right of the pilot's cockpit revealed evidence 
or an internal explosion. . . 

14. (Confideniial) An oscilloiraph•h~ been installed in 
t!:a :!:c:-~ to r;;eerd n!gt.t cot1dlt.ions of aircrart att1tWe, 
control surface movements; applied control pressures, spaed, 
altituda, and 7av. Film from ·thti oscillograph vas recovered, 
developed and recorded. A ver,- st'rilcir.g condition vas noted ill 
the traca racording or aircraft yav, The aircraft entered the 
structural integrity dive Vith a tvo deme right ;yav, As the 
aircraft approached tha maximum indicated airspeed or 672 knots, 
yav was approximately three degrees to the right, During the 
pull-out, as the G force acceleration increased, the yav pro
gressively increased until at a value or 8,6G.tha angle•or 7a11 
vas at degrees, Approximately one aacond after attaining 8.6G, 
the yav angle to the right increased to approximstely 16 d~s 
and acceleration decreased to approXImately 5G. ThiS yav Iorce 
vas either pilot induced or vas caused by uns,ymmetrical or 
extreme distortion and deflection or tha aircraft fuselage structure. 
Loss or an aircraft component or inherent lateral instability 
might have also contributed to the violent yav. The aircraft's 
excassive right 7av avidenced by the traces on the oscillograph 
record is substantiatad by tha manner in vhich the aircrart 
disintegratad. Disintegration or tha aircraft occurred vhen tha 
structure could not vithstand the loads imposed by high speed, 
high dynanio pressure, and excessive yav. 

15, (Confidential) One or the possibilities ror yav ia 
the aeym:netrio extension of' the ving alats. Each ving slat ia 
composed or five interconnected aeetions. Performance data shov 
that at high values or lift coefficient of' the ving, the drag or 
tha ving is lover vith tha alats extended. Thoae data, hovevar, 
are ror lover speeda and no 1nror~At1on 1s available on slat 
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performance at higher speeds. 
·determine the action or slats 
accelerations. 

: a tv 

Tests should te conducted to 
at high Jlaeb number and high 

16. (Unclassified) ~e three inboard slat sections or the 
left villg vere not attached to tha villg vhen locatad. .lnal;rsis or 
the separation of tha slats froM tha Ving disclosed the ving slats 
separated froM the.~ng in a forvard MrecUon. The normal move-
!Oht 01 the slat ih tho track Is Iorvara and dovnvard. F'rom thla 
1t 1a deducad that the separation or tba slats .t'roM tha Ving was 
causad l7 a combination of io.arodyna:dc ~:ncr acceleration rorcaa 
and lOU Of the slat vas 11 result rathflr.tbsn.a CO!ltrituting 
factor to the accident. · 

17. (Conridential) Th~ forward fUsalaga section from 
Station 0 to Station 106 failed fro~ G force acceleration and 
dynamic pressure vben the aircraft was in the ;rav to the right. 
Evidence or paint smears, iM'tadded matal, and deformation or the 
surface of the Nos. 4 and 5 slats or the right Ving, disclosed 
th~: h!.d ~= ::t.:-..:l: 1::;; t!::: :-a.dcu hood locat&\J on the noae sect.lon 
or the fuselage. The explosive da:age to the right unpressurized 
well in the area or the cockpit could have been caused l7 the !orca 
of ram air entering this area vhen the nose eection separated 
rr~ the aircraft. The contractor should investigate the deflection 
characteristics and etrength or this forward section for conditions 
that would parallel those in the structural deMonstration tests, but 
Vith the added factor or several degrees of yav. It vas considered 
likely that because or deflection or the nose, under the forces or 
right yav and dovnvard acceleration, the forward fUselage section 
vould deflect, resulting in core yav to the right. This in turn 
would result in 1110re lo11.d on the fusel!lga nose eection, until tha 
structure reached its ulti~te lo11.d absorption and railed. This 
aeroelastic bebsvior ehould be investigated by the contractor. 

18. (Confidential) Tha F-lOOA vertical stabilizer and rudder 
surfaces vere designed and tested tor a load criteria resulting froM 
an eight degree yav at O.S lilch number. If loads resulting froM 
the yav during the pull-out vere in excess or this value, the 
pilot's effort to correct for right yav would create lo11.ds greater 
than th~se for vhich tha rudder V!lS designed. This vould fail the 
top part or the rudder in a direction froM left to right as it 
actually failed. With the loss or rudder erreotiveneas 1 the air
craft would continue to yav u.~til disintegration occurred. The 
trailing edge of the rudder had been subjected to aevere buffeting 
before failure, Retrofit or aircraft for rudder adequac)' h 
dependent upon the findings of studies to be conducted l7 the manu-
facturer. •. ·· · • : • ., . ,$=!"""-•• 
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19. (Cont"identid) E~cauu ot denection ot the aircrar 
at high d711amio pressure and at high epeeda al:ova 1.2 lilch, the · 
distribution or load: ::-.;.y ~bitt fro!ll the theoretical values assumed 
tor design, which vere based on vind tunnel teats Chly tor a Mach 
or 1.2. An untavora~le voriation or load distribution could 
etrain the aircrllft to lo~d s greater than original~ calculated, 
and ~n:anent set might occur telov the limit load factor. An 
uns~trieal detormat!on e!\U5ed by y,riot1pn!J 1p '2'"!1Ctscture, '' 
vellU in IIWieUTering, could cause control in sta l:ili ty. A progr&!ll 
to instrulllllnt an aircraft to obtain load distribution and denection 
at the higher s~eds and djnamic pressures vould establish the 
degree to vhich original values or design are correct. In addition 
to the above, there is no st~bility data on the aircraft tor values 
above 1.2 H!ch. 'I!:e =·.:.!"~~t-=c:- 1 s stahilit,' a::d ccntrol night 
tests tor higher than 1.2 Mach have not been completed. 

20. (Unclasd!ied) Examination or the engine, engine accesso
ries and llfterburner indicated that a~·the.t~ or the accident 
the engine 11aa developing tull FOVer vith afterburner au.,"'nentatie::. 
The hydraulic and electrical syste~s evidenced no cal!unction or 
failure. Meuure~nt or the hydraulic cylinder tor the horizontal 
stal:Uizer corresponded to the correct setting tor a pull-out 
mneUTer. The above ite:::s and· Jn~~.intenan.ce or the "aircraft vere 
not cause factors in the accident. 

21. (Unclaasitied) The pilot did not have autticient tilre 
1n vbich to use the nor.-.41 canopy and seat jetthoning mechanhms 
to esca~ trom the aircraft. It is indicated that the canopy came 
ort u a result or tuselsee structural failure. The pilot's lap 
belt release mechanism had been mnually ~ned either by the 
pilot or by being struck ty a foreign object. It is 1:10st Frohable 
that the pilot vas throw from the cockpit vhen subjected to the 
negative G forces that fsiled the vings. After leaving the air
crllft the Filot1a parachute vas deployed pnd opened by the dyna~ic 
air rorees. 

22. (Unclassitied) Examination or the pilot's night records 
revealed that he vas adequately qualified to perform the mission. 
He had l:een an engineering test pilot ror NAA since 1944 and possessed 
a total ot 37021CO hours flying time, including 943100 hours in jet 
fighter t~ aircraft. l!e had novn the F-lOOA tor 11 total ot 
114100 hours. \leather \r.ls not a r .. ctor. At the time or the accident, 
t.he weather vas clear vith 40 miles visibility. 
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SUJWA,'ITIAI!NG DATA 00 W.Jj IN 'l1!E Dil'!EC'J'(?MIE OF niGHT S.ID.1Y RE$EARCi: 

2). (1111class1!'ied) The tolloving substantiating data pertab
ing to special investigation ot aircraft incident involving F-lOOA-
1-Nl, Serial No, 52-57641, are on tlle in tbe Directorate ot Flight 
Satet7 Research and can 'be examined upon re uestr 

a. Incident statistic• 

b, Orders directing the investigation 

- - .. -------·~-....... ~~· .... d, Statements ot ·incident \litnesses '. 

e. Control tover operator's statement 

t. Investigating board proceedings 

g. l·lessagea SMilL-10-484-E, dated 25 Oct 54; Sm.-10-382-E, 
dsted 18 Oct 54; and sm.~l0-485-E, dated 25 Oct 54, 
trom the Air Force Plant Representati'l"l! at NAA to SMAY.A 

h. 1111satistactor,r Reports Station Serial Nos. 54-1712 and 
54-1526, on rudder asse~:~bl;r Part No, l.AI'I,.l92-24001 

i. Statements on exwnation or emergenc;r escspa equipment 
and pllot 1s parachute. 

j. Medical eX&I:Iiner's ststements and Ferr-a l4A and 14B 

k, A:F Form 14E, ·Report ot Faergenc;r Paracl:ute Jump 
• • 

1. List or technical 'orders not complied vith 
. 

m. Weight and balanc~r . . . 
n. A:F Form 14C, Engineering Otticer 1a Report 

o, Aircraft Foi'IIll 60A and 60B, and flight and maintenance 
recorda 

P• Eailment agreement and procure~:~ent apeciricatlon tor 
flight testing alroratt 

q. Estimate or private propert:r.d~~e 

r, Weath.r report 
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•. Report or crash 1riv111t1ga ting tel!l:ls, NM l!.lld \IADC 

t. Oscillograph record. or tllgbt . . . 
u, Mllp or incident area shoving !light path or aircraft 

To wreckage distribution 

v, Photograph• 

. '· , tit.ltJJd;_ --·- -- --------
Sr:!~-i;~r r,,.,.~~l. U. 8. f.fi 'Force 
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ACCID:.::IT BOARD f1!ClCmDD1GS 

Tho rnoting or tho Aircraft Accident Investig3.ting Boord nppoir.tod by Let'tor 
Ol\1on T1Bl, lq S!W'.A, dated 12 O~t"otcr 1954, \111.!1 ctllled to ord!lr at 1010 hours on 
21 ~tobor 19S4 to 1nvostignto t!H o.ircraft incidcmt 1nvolvinr. F-lOOA, Serial :!=bcr 
52-5764. The following r-.cnbor:l mro preoent1 . 

Votinn Hcrl>or!l 

l'.ajor R. n. TUr."klUist. Actin& Boord Prcoidnnt 
Major T. s. Cooorl;y Boord Member 
Major w. A. Wendt Accident Invooti£nting Of!icor 
Captain A. T • S l:.er.'!lcrt:l.'lnn Board Kember 
C3ptain C. T. T'l::-zy Hedicol. Officer 
1st. Lt. J. J • S:'J";lp~on, Jr. Alternate Accident !ll'VCsti~;.~ting Of~iccr 

... 
. .. 

. . . ..... .. - . ' .. , 

1/on-Vo~ing Meobere 

Colonel P. P. I1 T-lgl&:J 
Captain c. ~~. P.l':.tcr:Jon 
Hr. s. B. Bcr.r..n:1 
~: ... ~. E. H':t"e;: 
Hr. E. L. ()jelll 

i<Mr. A. G. Cofftu., 

Directorate of Flight Safet:r P.csearch 
Di:roctorate a{' Fl.) gitt. f><'f~t.y !':~E'C!L.'"<lh 

llirectorate of Flight Saret:r P.esr.areh 
Tn C"\\A\fl - --~ 
IQ SM.'UiA 
Asst Director Plnnt Protectio~, !~A 

Technicnl J.dvisors 

Major G. L. l'.ac:lonald HADC F-100 Projoct Otricer 
Hr. Ro Hollin~··rort.h .. wmc,-·;_ ...•.. " . , . 
ltr.:!C.:Fo_'Hocht. : .·:·,., , .. ·,-~WADC•A1rcraft·T£borotory::-. ·· .· 

. :Hr~··L~,B.;Reynolde.•-l.· >. -~wAoc·st:rUctures!Lilborator:y~· .· ·. -· • 
•• ~ •• ·.·---: ·--_...-. ~-rr~~i) ~-."-'~,-.:. -·;-~.:·.·;~"':-::.-·.·.~;.,.;.:;·:r-~:~~4,"''J;·~··-~··•·-~··•. ---- '·' ~~-

i:~Ue0 :·corfr.llln;wao :.:oted,in as~·arnon!.~oting:mcoor:durtng-the. 
testii:oey~or l!::-. :ncrn:m~,arrl "-'<1:1 not'prcscnt pri.or to th1rC. ti.~r.e. 

. . 

Che nc~.rcl ?rcside!lt stnted t:lf> follmting, "All' statcr.~cnts will be :!lode a pnrt of 
the ~ecord. If statcr.:ents nre pc::-".:.ir.ent to the accident, they should l:e recorded. ·.I l# 
is IQ:)uostoC. thnt orr-too-record C•7.::r.snts or inf=l conver!:L,tion be avoid<ld. EverJ• 
one is rcq~:oste:l to spenk olcro~ly ;v-.d clenrJ.7 ar.d to: state hin n&!e 'bhen in~erroeati:::g 
th9 nitncn~'l!. If the rocordinc :~N:rctary r.lis:!es a· ctatamnt, st-.e l!ill as:c to h.nvo it. 
repeated." 

Z!lch ;"itnc::ts 'lr.IS advi&Cd O:J L'ollmraz "The purpose of this ~,nvcstir,ntlon is t(l 
datcrmine r.U factors rolatinr. to tho incident and in tho intore::t or ~cci~cnt pravar.':.io:1 
to avoid l"( C"Jrronco. It ill not t:>.l f\u-pose or this board to obt:lin evidence ror 
disciplinm:; l'.ction nor to cletamL"In 110cuni&:y liabUity nor to l'C:VOkCI n c~r.&!li.c:Jion 
or remove L p<!rnon f'ro.':l tho activ > lict (D.!! ce>ored to;)• AFR 3()..2) .. 

E.:lch 1.'itr.o3c wnc aworn in wLh t.1u1 following! "Do you um&l' t.M.t tl:a ovidrmoo 
you (live :tn the nircl'a t't incidont. noJ." undor inYo3ticaticn cl'.nl.'l l•e tho tntt.h t.ho 
"J!\ole tret.r. end nothing but tho t<·uth, so help you OCD?ft · 

Major Turrr.ilit: 'He will ~to.rt t l•l board o£' procoodinr.' b;• c:a.U:l.ng the !ir::t 1-:1tn(·H • 
!'.4jor 1-'ondt, uill yo-J plon~,, cnll tho firnt vltnosn? 

MAjor Wcntltl Mnjor 'l'urnquiot, thlu io Ccpt.ain Buck of th& 93d !l<Jil'.'O Wing - He wns 
in tho D~7 and ob,orved the nic·t. • 

'· 
----~ 



e e 
&.jor Turrr,,tist: El:plninod the ~nrpc~o of tho rr.aotin& as nba>o. 

f.n.jor Turn::.ui'•t: Mey wa have you.:~ fu1J. na.~? 

Captain Bu~kt Captain 1-;'endnll R. Duck. 

Captain Duel:: 9Jd Banb Winr,, Cn::':.lo /.ir Forco Baso. 

Captnin Buck: JO. 

Hajor Tun~qtdst: Your e:-.poriencc - You a:ro a rated pilot in. tha Air Force? 

Captain Buck: Yes, I l!r.l a 1·atcd ;•::.lc':. in the Air Force. I t..av:~ been r!:tcd sinca·l?~J. 

l!ajcr Tu..-J.:;r~zt.a Yu~ "'ncr-u ::..i ~ ;:!:t~c::::: to the :l:::id::::t, I 
please toll tr.e bonrd just uhat y•7'J. s~m. 

• + ·-

......... ,.;-.,.. ........ --. ..... -. 

; · '•. Cnptaln Eucl:: Starting richt, i'rcn whim::i first::s~~riti:c; aiipl.nn;?,:. · ·. 

l' .~::-~jci.,;:mx;uist: ~es;:i~·;i~~:t~~i;i;~:~?~;:_)TT_7:;::::·.~·.··· (:: · ,_ ... 
f ·;-·- '·' . . ~ 't .. ·, .. :. :~ .:-·~\.:-:: .. :_.,. ••.. :. - • -:·--_-___ . . ... 

Captain Bncl:: ! E!IW the airplane four' or five' ninutes: before' h:l stnrted to dive. 
I!e 'l.'os pnrallel to our cour1:o. \·:u ~~ere prococdinr, frc.':l San Ecrnardino up to Pal:ndal•l 
tCT.:U:i!l B~<crsficld an•l Freano. ::l:c rcn::on uo fir:;t noticed tha n5.rcrart un:l that 
we noticed the ccntrai!.s ~ ~:a!: l"nvinc. Wo vera nt 25,000 fe£•t, nnd we e::tiJr.ated 
him to bo J:rct.ably nro'.llld 50 bet:<:1:::c of the pretty henvy contrr.Us he was lea•ting. 
He WIS pw·oll~l to our courr.c unt:'.J. \IC pr.sscd Pnlr:rlale r:;.dio ::r.d then t-.;o ninutcs 
o:~ftt.:r 11e pessf:d PllL'lldnle raclio, hr: started a sli~;ht turn to the l.crt. I ·.rould say 
tbllt oo \m~ eraduolly passing in a normal turn Md I 'llCTJld sF.y be !l!ld cO!r.;:Jleted abou·~ 
6QO or tl!111. Then thr.re \ta~· :m cl.•l'upt wing over and ho reversed his c-:r.u-sc atcut 
1800. T~t w~s wt.cn ho started !'>.:'.!• dive. On his dive ho cF.::o ':lee!: tcr.nrds our 
direction and cn.::'.e dm.":l at our ri;;)'.t ::no or t~ro niles ofi ll'li' righ'.- 'Win6· lla lcf'!; 
contrnil~ ;;v estil"nted for t.bout :.6,000 feet of his diva. The contrails left a 
otrea11 frcct LO,OOO. 1-:o ucrc at 2!;,oo:J feet. We follo-.rcd hi.'ll because ue l'~ppenod 
to be ablr. t.o ~ce hi::! uhcn he skl-tod his diva nnd naturall:; com:lnr, strai;ht da.m. 
At around 1~,000 feet there wes jl!St a bnll of fire with cl.nck Sll:ol:e nre>und it. 
Right nftcr that \:c ::cH bro clmt.c:;. l'hero uos a larger ornnge chuto and to the left 
of it, :1 f:::r.ller whito chute. Thn Yhlte chute looked like it 'W'.lE: n little bit lower 
than ·tho other one. Iw::mdit.tcly nftor the explosion we called Pnlndnlo radio, we 
happe:~od t.c be on that i'rcqt~on~·, ~.nd r,ava ther:1 tho infomntion, I [pl!l::S 1.h.'\t is 
about n:u. 
Majer 1'-.:.rn:;t:i~t: Wt.:1t 1<1a:1 tho filTt lndicntion that tho nirplc.nt• lm:l in ~".!.fficulty? 

Captain !lt"b !lena until tho nett r.l er.plo~ion, 

Hnjor Turrq11i~t: Th11t Hns tho fil·r.t ir.dication? You didn't nrc ony pirc!'u or t-hn 
airplane :In tt.o nir, o::- other doll·i:::? 

Cnptllin Bt•.cln :<o. 

Major Turr.q11i~t: Did you O('(J the nttitudo or t.hn nit'Plnno lthtn tho uxpl11:ion occurN17 

• 



Capto.in l!uck: 
ey lcnOilled~e, 

Actually, )"O'.l~dn't aeo toe nuc~ tr~ our lf,\1. 
his Vinr,s wore strni~ht and lcvnl all tho t~c. 

To th~ \:>c:It. o! 

l'.ajor Tllrnlu1~tl After you 5av I:L"'l r.o into tho divo,. VIHJ there :my pull-cut? 

Captain Buck• As far as I orn concerned, I didn•t oea any type or pull out; that's 
about all. 

. . . . . . . . '" - .. 
Hajc:;- Turnquiett Would &rrr of the othllr e>cnbcrs of tho board li'i:c to question Capbin 
Buci.."7 

Major Coberly: I would lib to clnrif'y in rv ovn~~i'd~the.rcl:ltive,po~ition,or too 
e1 rp1 ano I !ID'iez:stand trm yo'r tertJ.JqoAY thAt'fle·,,Ag- iF.&\?.aU . .= fl~Nlleli:nr;_,.,'tlr- _ i ·; cour:~ to tho r~ght,' ~hat,h'lt(!xe~uti!d!~pP!Oid~'!t~ly1_~e,.:Er.r~~!~·~h-o_llof!''~~a~·, 

I ·· ... : :r~E,. ccru,x:s?. and a~er,,ente~g t~o.;_~~-v:c:.~:![ac!d!!!P!!!_ ill_~. o_~g 1 :~:_a-:r, :_our __ s_«;, ;~·-~be~ , 
j.- .. : _opposite:directiontto',vhich;your_,vercigoiJlg.~I-~}~:C'.s ;~·.-:-•• : .. :~ •. · ~- .·. ~: •• .,._ .... , .. · -.- · · " ·- •' _._ .... ....,.._..__._ .. - ~--~~-~-~;-:·-·~:··'r::-.~-~;-~".:--;. ~~~-~:~:;~& ... ~~--"':: .. --'· <,.'"-:. _,_,. __ ._,·· •• _ .... · : ... ":'· .·- ··-
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Capt::in Duck: Right. In other vords, ho vaa parallel in our ca.1rsc. lb started to 
turn in front or us and vay nbcrm us. · · 

Lt. Si..n!pson: You say you follcr.mi h!.J:t - did you follCll hit:luith your ~Jes or your 
airplane? 

Captain Buc:k: I fcllo:red hi!:! nrt~r t.hc crplosion and circlntl t!Yl area and sau tho 
chutes er-n. 
Lt. S:!..:npson: Did you get oft yo:H' ccourse at rmy time? 

Captain l'l:c:k: J'.rter the cxplosio:t. 

Lt. !:i!T:psou: \~oro his \:ing3 stra Lcht. and level? 

Captain Duck: I could not sny ii' the-y were straieht and level - r:o indication trcn 
'Where we ~~r:rc. 

Major Cob<lrlyz You stated in :roue- t£·stir.:ccy that as soon as ~·ou ss.v the ';.-.-o parachutoo 
that it 1lill! your impression that ·~he oranee colored clr.1te wa~ nb•JVe the wh:lto colorc:i 
chute. 

CaptoL, B11tk: Yes, tho vhi':.o chu·~c l<-:l:l to the lett and a littl<l hit lcwc::-. 

Lt. Si:npscr:: Did you notico thn ai.rr·l:mc r:lll at 311 :!..:umcdittto~· prior to the oxplos:ton? 

C:lpt::in Duel:: tlo, it ~~au not epp.u·or.t .• 

~ptnin Tmr.;: Did ya.1 at :my tino ~co the car:OJ"J lonve the :;hlJt: 

Ca;Jtnin I?uclc: l!o. 

Captain Tc~try: Did it cont!.nuo h'lrllinc nrtar tho o:>:plo~ion? 

captain Ducla Then waa ju::t a b:tll or firo. I :snv ju~t one pi1:ca. If t.~:ero ucro 
otho1• piece:~, they won too sTMU t.o nco, they could havo 'botn on th~ othu:- ~ida or 
tho ball or tiro. Thoro wo srmk" around tho 'cnll. or £iro ru:d tllo:r :tny. h.wc fnl.'lcn. 
oft tho otter uidtl or tho bnll ur fire. l.'o \/Oro to tho lort. but I do rU!!;Oilt-er tho 
one p:!..Bco. 

3 ~ 
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Lt Si~:;cr.: 

45ll. • follow tho . 
Cnptain ?:1r.!o Yos, ns far as I could see it. • 

Captain Tl!rr;r: .l~s t.mr.J enything that give 70'1 the impression thllt Qe pilot vn11 
l. : ·:~~nft or vern ycu able't~:nctu:uJ.y :;oo him?·_:·~. • 

f ->·; ··'. :<; Captnin Buck:· 'No·~-.. · ~). £ ._ ,t ~ "'~·: ·:y·;· _ , __ . ,<...,:.· • .. ~~-t·:_~-~!;.;~--.f:: .. :_.- ._:.· .. v:; :~-~:/ >,. 

-~·:- :. ;;-· 2~0:1~ Torr:r~··~n:.~·I~~~ilO ~~~~;:_'.',: ·. :.·: .. : .~; .... :.: ...... , . ', .. 
>:.... • ••.• ;_ .. ~ >_ ·:,; ... ;_~_:-.·~~ .: • ·:- - - •.• ·.c- . ._ ••• 

Captain B1lC:lq Yes. in tha ornnm chpte Jooke:f -,1k0 *he bodJr or A IDEA; i t.}•Nel•& 

I 
I 

l 
I 
I 
' 

it. r:rl.ght be- in the sent but it w:J.3 teo long to oo 1n th!l seat. 

Mr. Hecht: Could ycu ~;ivo M estimate, perhaps ·.nth respect to the plane i'nllir.g 
and the di!tanc:e between it and tho cblteS? 

Captain Euck: I estirotod the ai..":'pl:me to er.;:lode at l$,000 feet m:¢~ botwocn 15 
and 20,000 nnd I eav tho clmto at 12 or 13,000 bt it 11as belcv t-he ball or firE'. 

Major TurrY;uht: Cnptnin Bl:.ck, d:'.d the b:1ll o!: !:ira scCill to c~letalj· emrelcp or :lit! i 
precede or foUo-.1 tre airplr.no? 

Captain f:\·ck: It seer:cd to he tb£: center or tY- airpl~-.e. 

l!D.jor 'l'urr<jclst: Arr:; i'urthE<r quc::tions? If r.ot, ye1u-are sxcusoe and t!'.A:.k yO'l very 
r.ru.ch. Shc·nld wo kcer C:~ptain !!ucl: available ~::- ~ther quc~tior.ing':' It l!c:ul:l be 
appreciated~ Captain Euck, if ycu atar.d. b'J• 

The nest ~itnes3 vas cnlled. 

Major \·!cr.C:':.1 !'.ajor Turnqui~t, thi.~ is Captain ::::arp, an oyc witne~3 to t!".c nccidont,. 
who vns at tha Flight 7e~t Center (North /.r.eri:s:..-.) when tlle accident oc,~u:Tcd. 

Tho t.'itnC'~ ll wa~ ad7i~cd or the purpos-3 or th!! !..."':"o'!!Stigo.t:!.on and YaS 01-10~ !n. 

Captain t:r..~;p: I a':! F.obert H. Kru:.pp. 

!'.ajor 7urr:pistt You r.rc, Captain Kn.1pp, now :.:siEn9d as an industrial tre.ino3 
at llort.h ;,:-,~rican, is tl'.a.t correct.? 

Captain Kr.nJp: Tint is corr3ct. Ho are on tr~.!.ng vith indu:;t.r}• on n ;:iloted. 
\:anpons ss::t.c::~, M::tel3" the F-100. 

!'.ajor Turn.1li:rt: "!!T.l nre on trair.inr, ·"i.th the 7-lOO, then. \ihnt is ~·o,.:r a;;o? 

Captdn i\ n:1_::p : 32 • 

Hajor Turr.q.:.ist1 Ycu nre nr. oi'fic.or ln tho u.s. Air Force nnd n r:.totl ;::ilot, 
How lonr. t~ro you bocn rated ns a pilot? 

• ' ' ' ~ > ' • - • ' ~ 

Cnpt&in Kna"pl . Sincll·l'avernber l9~ 2' "·• :. · "- · > ·- ·:· 
.,. :~~.-_:~· .. : ~- -· ~~-- c-··-,:'.c:_-:"'_; :.~~--~ ~:;;~.-: .. -.· ~;~~-i~~:~-~·~~ .. ":~~::·;-.;~·; ___ ~-·:~ :~-~· ·r-· 

"• Major ;Turnq·rl.~tt ~: Capt.a1n~lino.pp 1 , ,_.oul•h ycu;tell: u~.~intycur Own wcrdc, junt 'vh.rlt· · 
:you·--an•J? - -..... ~ ... ,~-::<·-~.-'-r· -~-- · ·~~\"1-0 .... ~:/.-.-··.T·-~:-.<-:;:·_:-:~··.- .;':·· -:'":"=!' --, -~·· -~ -~. · · • ·- < '· • • • 

~- :' ·~· ,_ ·: .. 
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. ~ ~ - ... --. .. ; . ~ " ... L·· .· ·_i - . • ••• < ,-::- e ~'.-.. : , :·'-~.:,_-->=::.;>.-;~:: u. ; . ; . ·. : 
, . ·/ · ~- Captnin Knc,ill · Yea, sir, how faro uo; you, 'llruJt;m~_tol go.back? ,:. The 'ontirrl :-ir.cident? _ 

.·In otmr ":-:-cis, 'o'e'voi:o:vatching',Gcorge,·tako;·orr•ror:tho"'night~ ·•Pravio-J.illy vo 
· had wntche-i 1'.!..-. run tho 50,000 !t>ilt, We h.cd llstiln9d on the r:ulio to nll or !:111 

em:varsatien oa that particulnr night a.;d 'llhon.he vont up en this atructural 
de~:oMtreticn lli&ht, ve vel"'J oncn agnin in the tcr.~9r when hG took orr. It Wll 

.• . . 

a n=l take-orr an:i at tho tir..e, George r'3Cju.ested to knOY if it should be an 
al''terb=r c1.il:lb or not, It 'llC!l 11 nornal. clil::b O"lt t.o altitude, I cc-J.ld not 
see his co~trail on this partict,lar ntg.'lt bec:m:~e ve vern on tho second noar 
of tho tc-•3:-, Shortly :~rter take-off, Mr. Richter frm Palmdale said that 
tron!l')lortatinn vas rnady for us t.o go out to tho runvay to see the nnt:l.-sldd tc!lts. 
As 'll!l crur.e L--e-.md tho corner of th? '7uUd1n .. coing Wl tht: ra=n, :m::otlr•ft, I can•t 
tie it. dCN:: emctly. For soro ruson, I looked in tho sky, I don •t. Jmo;, vhot.hor 
I heard ths sonic boan first or \;bather I looked up an:i felt it, I do fool t!lnt 
I folt t.hc !:oa:s and then looked u.p nnd Gn\1 the explo:~sion in t.ho nir. \ro i=dintoll• 
ran up to :~ fire truck vhich vas Oil tho north en:i or the r3l1lp to try to attract 
their ntte~t.ion, Approldmntoly tvo minutes lAter 'lo"<J vera lookin~ through glasses -
tho mn n.l~~ :!ide or co 'Was looki:lt; through glaeses nnd \:e ::.av the tvu chutc3, Tim 
mo~t aig:~i!ica::t thing that I noticed i'i.I'!It lras the fact tha·!; I thought I S.l'll n 
contrail t l!lt l'.ad tied right. ontc tt:n explosion. I:1 other vords, tied right onto 
the end o:" !.~ contrail vns the explosion. In other vords, this puts 'th!! contrail 
dovn at th! e:z:;>losion level. I could net tell at this particular tir.lo whether the 
contrail YlS li!Tel and the ail'pl~oo !lad exploded in level !'light or uhcther he Has 
co::d.ng c!c-.':1 - realizing n011 that no uera 12 l:li.J.es a<~ay fror.~ tl'.!l aplosion. It wss 
h:1rd to de-:er:=:.l'IO on a contrail vhether :l.t is co:r.ing dovn or not. LuLu!' Li tho c!::;.·: 
I fnlt tr.a '; if George vas J::llld.ng his turn as prescribed ths t he ·.1as bolcr.; cc::tra.U 
level ~o t'-.!s vould pl!t what I t!:o'J.ght vas a contrail dCMl b~lov the level or n 
contrl".~l. -=:-:!..s is ;;bat I sa-.r- ct.hc~· trn:n ::ceing tho pieces fnll end c:bsernng om 
vhitc chlJ;..,. I did ::ot see the cr.'ln;~a chute or n chute or the other color - white •· 
I did ~en, ::: cstL'Itat.e 15 mnutce fo-::- the white clute to hit the p-ound. 

; 
Major Tu:-:•;-.:ist.: Where did tl".c nxplosion seer.~ to t:lkc place in rclati<l:'l t'!l tho 
airpJd-me? ::-!.: it co:r.plotely cmrelopo the airplnne'l 

Captain 1:~-•;::: It is hard to sa:;. l!;r i.r.:p:-ession is that there ·•us n ct.re!l.'1 ~ti th a 
s:all hoo~ ::'! tr.c ~~ or it and then a poor which Va:l tho e~~losicn. I r~el that ~ cid 
see the a!..:•;:l< .. ::e in the white pu!£. This is not positive - this is split scc.md 
tildng a."l: ! an not positive, Bu~ I a.-u positive of a hook on th~ erd of a s::.oko t;•c:..l 
End I rr.1 ;-·>!!. >;!.ve of a lingering strca:n, -whatl!":er it might ro. 

• 
Major Tu:-:y;·.:ist.: Do lJirY' or tho othc;• :::el:!bers of thz board have ·1.1V q1l!•st.ionS': 

Majer Cob~:·l;;: \-That was th3 position or yourst<lf 1-:ith rcllltion to the d!Iection 
or nirht "~ -:.!'Ia aircrartl ~In~ th~ uirplano cumng tcvard you, oro~ sin~ your path 
at right ~::;;lee or what was tho an~n7 : ~'·· .---"":·: · .····.·"' ... :·,.. · · .. . 

- ... " • • .'_-_. • - ·_::~_~. :} ~ ""-. -.·.- ·-•. -~ :-.:- • -~·.:_._~--~ .:~~::/.;;~ :·-. •,. ~ :~~~ ~- •• J' ,. • - • • • • 

·. Captnin r:.-.•:::;:-: -It vould>_beth!lrdd'or.m3· to::c_ayo')II,:!!OUld,n3siJ.InO~that h11 was. coing 
'perpimdic-.:.: . .!:- t.o:ley'~·liriefor: sight;·: ;J:n 'othcr!.wcrdoi:'Iroau:tho:wh:)le\ contraU ui th 
the hook :::1 t!lc ond~oi'~it/;f - ·· .. ·· .,_ .. __ . .,. ·:-.-:-·~·-····· ·• ... ·-- · ... · 

l-'.ajor co·~·:·:;:: Could you t.Jll whJth!:r tho contrail was comjllotoly J:crpcr.dtcu.'l.nr 
or wss it :.: :T.~o11hat of nn :mclo to _.,oU'? 

Captain!:.-.;,;:;:.: I co-J.ld:l•t tell, It 11:13 :cmoti:no nttonmrds thn~ I r.mJ.yz~d 11bat 
I hnd seer: 

Major Co~:·l;.·: Could :rou :SilO aey hrc•nlc in thio contrnil or •lid tl:o ccrotrnll npp<!&l" 
to be stl'H.-1!.nc? 

Cnptain 1\J·.r.~pl I oa11 'C'Mt :lplJOal'Y.! to bo diaruption:J 1n tho con-yro~l t>;:
1

thio,.ctrorJr 
::i.n~\,,'1,. •.r. :.ho ·•·'~Y' t.)1Jlt, 'rlll'' rtrtl •• '"f>e'l y('lll Rf•o!l t.hrllll . .'rc'!l huhln•o t •.• ,y ·' "\rn_ 
puff Clllt. :t .... :u:n•t n rnnl •·•·-ooJt 1 t.ro::tuMd contrail, 

~ 



Major Cobcrl;;-: Speaking pr~ip1ll:r o! R deviation in tho ds:!ct.ion or a contrail, 
did tho contrail appear to go li.:<o thia (gestures) ar.d then s;o :i.iko thin (cesture~)? 
Did he cono across horizontally and then go down or -did lt go across tho sky? ~bat 
is this hook that you dosci·ibe? 

Cap~ain Krnpp: The hook I definitely saw, I aav his flirftt path from o,a1n altitude 
dovn to the hook 11nd too hock ::::3 hc:":'izontal, Ya.t cwlc sec hio dive ar.1 t.hcn -~~ 
could sec t.!:'.is very little short. hock, h0>1 laq~o it .,;as I don't kncrJ - n •re:ry r-hcrt 
hook and t.hen a puff. 

M4jor Wendt: It is 'C:/ understanding th.~t. later in the c:ay rou nskcd tho we::~th~r ol;3tion 
and asked about contrail altitueo, 

Captdn Y.r.a?;J: That is corroct, I! I :Mr::e:tber corrcctlj, he gr.vo tho .35 to L7 ,00·) 
root levels as the sp3n !or the contrail level, It r.U.;;ht !:ova t·een 3<!,000. I have 
it in r.yw~tr.ess•s st::ltemant, 

Lt. Sir.:pscr.: Would you say t!Y.! hock cn:::a fran his pulli.'1g cut C•r while the plano •1.1, 
in level flight? 

Capt.rln TnE.p::: I would as~u::;e tl~t the hook was his j:l'.lllout, '..hen I fir<'t saw it, 
it looked like a turn but I ~eGn here is this contrail (cestures) and yc~ sec t~~r. 
litt.lA hnnl.r ~:!PJ:t.nr-:o~) '-'hir:-h :""t~.-1~~ ~~ !'~~l ~!'~~:: ! ==~ !~ 't~..:.~ !~ ~:;:: :-:::~ :;. :::::--:-.:..1 
horizon~ c:r.trail because f•or. the contrail level I cculen•t ~en the turn en the 
end ot it, ?r~ the position tt£t I vas to it, the contrail had to be. coning ~a • 
detnT.lard fii¢.t or cone dep-ce. I vouldn•t even csti.~t.9 the nr.gle or c1er:re~ or th1! 
dive. It •a:. cefinitely bthiro t.he 3irplane and uith t!:a hcok en it, The hook ,,.as 
very short, nr;,• shcrt. in relaticm to the whole rest. of the strea~, bohlr.d the aiJ?l..mc • 

. -Maj O!' 'l'urn:;uist: Any· other.~ questio~s? .. :' ·. :_: '; ;5 .. ·: "·· <' ·-
•. ~ .... .-··, .':"·_·.,- -.~ ; ... < ·-· .: ~ ;:~-~·,._:···:t ~-·::·,:·.: ./ ~: -·. :.--:\'-~.\~~:··--~~~,-.:- .'_''.,. ·.· -;.: :.:. __ . . ... -· . 

. . Captaiil,rori7::. L.undci_~st_ru~~\tr.at·, Y()~•;:ere~p_r~~;e~tibercre' t~kc..;rifi'?; , You \iare: fn:uliar 
'llith the pilot'? "' · 'o.·-,: • · ···.·: .. '·'_ :·· · : _., .. ,-., .• '. , ... •' - • . -

Capt::lin K~;::;J: Very !T.J.Ch ~;o, Ar. !!!'.l:h as I could bg i."l the six mant!13 that. I have 
been here, 

Cnptnin Terry: Was the!·e 2TrJ rcE.~on to telleve the t. t~.'!:-~ Y~S anythin~ urong -;hy"s tco.ll:; 
or mcntnll:r •"1 th the r-ilot prier to hke-ofi'? 

Captain Kn3pp: So, you brine up a p~int. George ~1d j~t co~c dnwn ~c~ his 50,0CO 
root. mssl.;,::, .;ot orr his partial p!:'l~suru suit, u..i !'lc ~.ad wanted to 1•un on oi th-wn 
nnti-skid tcs~s. Part of tho ccr.vor:1ati.,n th::t w~nt. on whilo he 1:as in U.o nir ~:a= 
the !'net t:-;:.t should ~1e run this tos·~ be!oro lunch .,r nfter lunch? TJr,a was the 
nnti-sl"id ~nst, Previous to thi: tiJ:·1, (lreviOUs to ta!:e-ort, l1e Hent out in ~ho 
normal lrJr-·ied routine of R richter >ljlcraticn. ne ·<as briof'P.d, he kno11 ncctly what. 
ho vn~ coL1;: to doJ he wont dirccUy to tho nirplan'l ar.d ·~hile hll llnll uol.kint: to the 
airplane W·! -.r~nt into tl:e z:ezzanino ·~olfer, tho radio cc::o;rol roan thot·u. At. this 
point ho ·.<a~ tskine-orr. It ·.m:.~ vur:t quick, nor:r.r.l, routir.o nylnc o\\t or l'olJ:\dlll.n,. 
Oet these ·~l'.ine;s dons. Ho :nado thG :1htornont to nc, vell, ho c;old, it wlll O:'li.y tn~:tt 
a couple o • :~!nuto:s to !l'.ako this ni,lht, thon 110 cnn ::.a.ko th<~ nnti-t•l<id lnndiri~;. !1; 
appeared r.~m cy point or view t!:at it wos jU!lt a nor=ru. oporat.ing proccduN• The 
talldnr, th:lt ·~nt on pt'Ovious to his fli~hte w:1s cn':.hcly noml\l, 

Major TurntuiStl Aey furth~r q11~~til)ll~? Will you ::a a-tail:l~:lo tl'.raur,ht-•lt th' rlny_. 
Captain KMP;J~ Ir co, wculli :rou ~lca~o lot th<l sncroU-rj• knJA whcr·o wu r.1ir.ht contM;I; 
you? 
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l'..ajr..T C"'.;:rl71 I would ll .. o ;~.,kn a n:rt.o he~ - wo ahoul,Qc:Ul C::;:J~in ::uck 
am &t•k ·•b ab01Jt. t:W "hook· 1.:: tho cont.rnll as reported by Capt.lli.n KMpp. I ::aw 
~- "-wt~ '""' _9"V"\.,.. ",. •- .,._..,_,...., .. _..,._ ,__..."""-- -• ..,.__,.. n::.a.Ul • • • • t' 1 ln: ... ·--- ··- --,--·- ---...., --·--·&o.c:. ....... ...... .J .... ._.r, "'""' "''tel"' •~"' ·tt oen1oo ~o A~ n~ 

~ thD ll-47 pllot, Captain Buck, ns ho loft the contrail leva!. I c!on•t belli!'Vn 
ve sp..ci r'cnllr askod hi:n t.J-.r.t. q·J~at1on, 

&jor 'r~:Jclta This 1a Major Oreon, t.h~J AF Plnnt Project O!!'io~r at Air t'JrcG Phnt, 
42, Pnlr.dnlo. 

!'.Jajor Turaiuist Gxplainod tho purpooo or tha board and :;.torn tln witm·sr. 1n. 

l'.a.Jor Gnnn: I an Rebert'!', Grs~n, Hajor, USJ.F, 

1'..ajor Turnauisti Wh:tf;; '' ;c·- ?"'A£otlt tit.le e:\ Prdzrltdef 

Major Or~nn: Project. Officer, ft~ Plnnt l:o, L2, Pall!ldalo, C:;llf•,rnia, 

!ia.jor Tu...,quil!t:. Your a!;!!: 

l'.ajcr Gr!c:n: 31. 

¥.aje>r l'.!.':'Tquist: You aro a :::ajor in the Air Force - :1 rnte<l ;:ilot. - !.0'• long h:l.va 
Y"'l ~en rated ns n pllct~ 

l'~ c:- T"'JrrVluistt !'0'.1 'W~!'e ;o:-~::::t ::.t Pu.lz"..!alu filren t.he accidono; occUlrtd: Did 
!V.J. il\oi.u..~ij.- i-"ttil.€:05 the GCCi~.;:;,t,"j 

M~j:r :;r,,t.n: Chronologicall71 I deported :r:y o!!1cc to C'.lr !'icld oper&tio:u:: P.r.d 
~-::c~tP.•! ~he tO\>er to not~.f7 Go ~ree and Ed'oi3I"ds to requaDt· hGl:!.coptcr ::u:ppott. 
Or!3 !:i.ro ln&ir.e 'li:J.5 dispntctcl axl tho eirport c.an!lgcr, Mr. Kit'~chir_z!, dt!pnrted 
!cr tl:o 51:~r.c of tha nccidor.t, Tbe mbulenca was called in that !!.drudo 2mbulnnc<5 
a:.d !'i=e [::;-E.Sh equipment hcd ::eo~l diL-patchod. T'llo ~vions !:ad nlrcadj' cupc.rtro 
tr= 1iot".:l, Ar.e:-icen. I 1'91\1l5o':.!ld or:~:: to pick me up in !rent or the tc·.:cr t'.nd then 
ve:;t to mr tie lino to the t::-:1cr ar.d stce>d by. with OOlr spotter who ke?t. r.:c infOl'l'rl-j 
ae to t.hr: progreas of tho ci!3i0'.1 •.. Tha,llavions:made~contact,imncdiatelj ·•ith the 

. pllct, rnt.her. they sighted ):i:l;a:'i-:ilfollc-.a:dllrli:(d(:.;;'li~·"'~Tlio£ chutcs\~ere .visible nt 
'this t!.r.l~. Originillly,;;-upan :;:.r!.v:i.l.lilt ~ !1eld~oPerit1ons1I~hid;tne1Plil:ldnle · rilliio · 

·•: :'notif'y C~:l ght ·serVice: 1i=::edinteJ.;f:',:'il!.f.fpreli.in1narr~report"';uns;a: iii:l.d:.air, colliSion 
• . oocaiisa of the :tvo'cbitoll~ !' Agii:1itl:o1Navioii1reportiid:_tlili;T; l'.idtr...nde 'ccntn-:t. with, 

c1rcle1 ';le plli:rt. nnd. hlid'la."ldcd the field near'tllc 'pUot. About thi~ ':.!J:c, 'IIC 

had l.Il~t:Crr etlllrt;ency ropo~, i1 YC-130 reported both cutbonrd engi.n~s i'~c:tl:erod, 
re.;u.e !':.i::r er::ergenc:t lan!!ing ~n::-~ctiona, so I loft. field cporl'tioM r~~.:\ \"Or.t t.o 
a -;~ta~;" point to coordi.nnte t.!;;i.s encrgoncr lnnding, Arte1• thl<t was t.nl:om C&l'D ~!, 
I ret•:rn"<! to !icld operatior.'l end \.'C9 notified tht.t n hel11:optor hid t.r1·:!.~-ed :•nd 
one !:3·r.!.nr pilot hnd gonn in -:ho helicopter with '\~elch •Jho 'IJ89 i>elng t:U:on to 
Edv&:-i>: •. H;, ~1-.ort.J.y art.cr thnt, we had tho in!onr.at.lrm thut ono or the :~r.vionrJ 
hll:i crnci :c: :tp on Wo-orr. I notifiod North Ar:lllr1Cm Av1nt1on ru1d dep:.:·tcd flir,h'• 
op1:n t~o::r nnd 'llcnt O'fOr to !:cr-t:\ Al!.cric~~n. Do yo:um~t me t.o continua nl.or.:~ thitJ 
line - l• lot or this rdr.ht n~t oo relcvnnt;, 

Majc:- :'u:'l'qubta I think 11.1 3!':aJld (:.'1lt o.long to ar~hi.nc :rou ni:tcht hno ·~'t.o:~orvod 
that ::if:llt· holp ua, 
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"-jor u--·ns ':' lhlnk lt•• A _____ , ~'-----.. ~~-·-·'-',_A .Q -- •A •'"- --~ r-... 6l..,.; .. I•VI-Y}o"i='g""'"-~ ..,..,__ •• ,... ..... ..,. ... • ...,:.AJ.U ..,..,. ··--- ....... -••u ,.,_ . .,..., 
chronolo£ical happening 1n the A5.r. In other vords, tho first lhinrt t.'\at! vit
nossod vas tt-'l two chu tcs in tho far disU!.nce and the aJ:~olco from tho crash :.;!11ch 
vas extir.guisbod a ~hort tL':le bt.er, Other than tho crnsh cpcrations and L-Ito 
the first p~~•e or the accident ir.ve!tigating, I ~~e nothing. 

Major Tum:;uist: l.'e vill then procood with questions f'l"m the board mtr.tbers. 

Major Cot>erl;:: At tho time that you first sav the tva chute,, could yo·:. ~i~f~N!ntin•.o 
a.-v di!"reMnce between the tvo ctllto3 1 a:: to appearance, etc.? 

cronce • e o"aS s:nal.lor ani falling II .J • • 

li~tlo lllO"ol'!lr, .. .. 
Major Cobe::-ly: At the first ti.ms ym1 observed the, did one nppMr to 1'1 hlgh·?r? 

Major Orc9n: I think the vhitc OM ;ras a little hi~;hor, Since ! was Lbc-~t. 10 
dles away I didn 1t spend nr>~ch ti::~e \:&tching the clmtes, beL~ ocCU;Jiec uith 
other thi.,r,s. 

t'.ajor Tur.quist: Aey other question::? 

t'.ajor 'nendt: cmc qucztion, the cJntreU report was sent to us tltrough yc-.~r officoJ 
do ycu recclJ. or do you knmr or did ycr~ find Cl'~t vhat the cont-rnil 1 Av~l u~~ t~t -!c-:? 
We have not received then as yet. 

Major Green: If I recall. it v11s .-:~bout 33-3~ 1000 feet and I ::ent~o copies to· ~aji::!" 
Turnquist na the NAA shuttle ::--~.. I did not ll'.aintsin a cop:;• so I do not '"~'·"'" it 
!or YO"~ today. 

Major 'l'Jnx;uist: Thnt uill b9 al."., Major Srccn, i!,:r.cuvUl re~.in L, th~ area and 
plea~e let the secretary'know.vhe;·e,we.can;rMeh'yau·,. _,· •. -~ ._;_. ... · • 

.. ·• ·r' ·-~. . . . . ~-\ ··j ( --·~ :~:~ '::...':. -.>::'"--~~:;·-.~-~-.-~·~--~ >:\ ·~- ·. -: • 
-~Pl:J~n Euck "as rcc~~od··:r·;~c ~~~--~:.·.:~:,-._'~'~·· ·- _,: ___ : . ... , . 

Major Cobcrlr: Arter the ticio- that tbe · F-100 left the ccntrs.U level in h~s di;e, 
did ;:ro\1 obscr.e any stre!!lr.ers f'l"c::: the airplane? 

• 

Captain Buck: :ro co it. just look::G like a jet pulling power. l/ct rm.tch - just e. trail. 

Mlljor Cobcrl:r: Was there ar.yt.hir.r. which ycu could L"lte:-pret as !uol cadnf out the 
air;ll:me. or leartng a trail that t·cul:l be obviO"J.Sly visible from tho gr·)"J.:lc".t 

Captnin Eucic: :;o, I h:ld the growd b:t..:een mo llild the nil-plene unt.il j•tst be!ora thn 
BXiJlo~iiJ!l, !he:-e vas n dark stref::l, 

1-'..a.j or 'l'.u-npist: Was it dark bb• k? 

Captain Euc<: Not black, 

l'.ajor Turnqui~t: Oroy'i' 

Captain Buc"t: o:lrlly, ttl'ollll'd:J b1ac>, 

t'.aJor Tumq·Ji~tr Thnt 'WtlD ju:~t prior to tho oxplooion? 

a 

I 
I 
' 

I 
r 
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Captain B'1clc: When he r~t.arled hia dive, ha le!t a tr.-G =ontrtaU. !!o j::.at 
~&.1 orr· It vas abr.:;:t:- Re Vllll ccninc down ~? ra:t.. 1 ccni~ see t.h'l n!..r:>lnr>" 
•o:i also j"Jst a trail or ca.-lc strenn - just like a jet <:!n~.na ;r.lllin~ o-ut rc-er. I 
~·t think it -.."lls ruel. 

l'.ajor ~~at: I thir.lc it is sir,nificant to nota !cr th~ rec~ tr..c.t Capta1:t Buck 
18 a B-47 pilot :md 1!1 !s:lliar with the appearance or jet axl'z.lSt. 

Colon(!l Inu;::lru!: t·iO'J.ld 7f:l go through this again !'ra:t the ti.or,e t!:e cr.ntrails broke 
u::tU the eJC;llos1on? E:ucUy what yo-.1 saw so fnr 35 the tr11U ":.e::ind tho nircrart. 

i•?*a' A 2''c'<a TGa eizr, !1.rst 1 tbo ~aot7 ~oatpaJ' e eF'fli a& llo le:t tl:ao oo,:atpr 1-l aPQ~ ~ 
th<37 rapidl:y d1rll1n1shed. ?ast dil:!inish1.ng1 boca\lllo h'l vas trav~llin~ !!l.3t. I could 
~ the ail";llana reading cr..-t. or too contrails. The contrails c~t~mrlng and chs.n;;1r.g 
to a slight bit oi' dark. ! thought it vas ~ jet p-.1lling close -;.e 100% powur. 

Colonel Doo.lf,la:~: Was tlrl.s trail th:lt OCCUlTed an.er the contrail lC'7cl; did it 
disappear rast? 

Captain ;:,tck: Tho act::.sl ccntrnU !lie;ht thnt he did le>~v~ 'l;J •.!:~::-e t.l'.at high vae 
beav:y U.'ltll :~ got out o~ the nrtln uhere he would le<t:":e contralli ar.d thr.ra it 
~ish'Sl\ pretty fast. 'I"::en it levelled o!r S..'ld also a slig.'Jt strea::: or ~.'Iller 
;:roporti on like a j 3t pulllr.g i't1l.l po-•er, . . 

.... '' •- flo• ; ·~,"-• w;.~ ~. ;;_ ---;.:,;;..,,."•:*' ,.-..... ~~-~ ~ ~-
_.-_ v ........ _ M •• - ...... .a __.., ,._. __ .,,..,_-1 --,~'f.,._:.#.,.,_...\., ___ .... ~ ... -.,: .. ,,.._~,-. o.6.\. .. -1 .. j •• ,..,.,·,;,.Qr c--'·n~ '\..-"""'!, 
-- 6'l/Q.J""'• .... 4 .. '1,~G" •• .,uQ•v ••-• w -v~·-"' .......... ~ .................... _" __ ~ ... ·~lA,;w..,.~J. . u~ 0 ~--1 

:Captain ~uek •. ·' ---- .. :--~~-;} .. · ~~ ;~--:··:7.'.'·~::·~~:-~>-~~~:-~-:~:':~~~~~i~-~-~{-- ~>-.-:--: .. ----- __ - .··. -- ·_ ; 
- : -1o • - ,-_-_ - - -

!'..::.jor Cotm-lj: ·TOO· reasc:~· t.l:at I a:Jked Captain &.1ck to c= back vas to ::-.ako s10rc 
t::.at ve '.lll<:!a:-stood tr.e relati7o po~itio:l or the contrail snd th•! s!:np£, t.Mt. it. hnd 
a.."ld also ncy !.niomation t!'.at ha hnd re;;ard1nr. the strea:::er frm the tirplnrll nftet· 
it left t!1e t:-opopause a.-ea ar.d the contrail feathered out. ·• to tr-J tc. obt~'!1.'1 11..'1 
ex;>lnnet.ion o!' th!s hook v::!.ch Captnin l:n!!pp descr!.~od. I •<c-J.l.! like tc:> '!lcnt.iO!l 
t.!:ie ncr.1 as othcrn or 'J'T.l ::.,.7 h:lVo r.o:;e pertinent quostionz tr.a·~ ! car,•t. ~hir.J.: of. 
!t eppea:-:1 '..o ::-.o tr.at ~rl:a;Js C:1ptain Knzpp wns not a•are or th·1 dire"tic!l, no:-th 
or south, t:1:1t the pilot vas t:Sking 1."1 !:is dive. 1-.'hat be r.-.ay h~;g seE·n a:-.d inter
;:::-ctcd a3 th~ hook or the ?Jll-out uas the 60° turn 1."1 the cont:-a!.l ltivcl l1.'1d tbo 
a':::-upt di~s:!.?lltion or t!'e ccntraU n:; he c!i.ved frm ~!:.e tropopa·!!:e le'l"el. I bri.ne 
t!'.is rut 10 that 1! £!17= i".as quP.Si;ior.!l ho cnres ~ ering out be~o:-e eithnr oi i.:. · 
~~tnesses cr subscqu~nt ~~~r.essas to oi~r~r cor:!ir.: cr dar.7 the existence o! t!:is 
!'cathe:ey ~all 'Which Capt.ai.'l r.n1op t.est:!.fied thnt he sav up to tt.e ca:tent o!' the . 
e:Qlov1o:1, I kn011 frc:~ past ex;:er1cnce that contrn.ils obsencd !'rot~ tho f>.'CU.'I:l are 
e:rtrcr.1el7 eaco1vint: nnd 'l::'.less yo\1 hsva prior lmcvle-:11:1! or the ~·..act he::.1ii1G or 
th:!J drpl.lne o.nd its att:!.t=a as to diving or clicl:ir.g, 1t is V'r"J di::ficult t.o 
i..~tcrpret. th~ mne".:ver. 

!'!njor 'l"=~~stt Ted, docs t.he F-100 b1n•o a cha.rn~tcristic tra~: or :,:r.n':ca wht.n ii; 
is in art.!rll'.:.-nor? 

:W.:tjor Coi:<l:-::;-: The F-100 :!cos r:ot loavo as h9avy .t trnil ns C.osE ~h!! J-L7··P (F-fJO·), 
'::!:9 produ~t.~ of ca::bustion llrtl somcuhat hcnvinr thnn r:c:-mally s~~n in an F··O~"'). Tin: 
1.s ~01no vis!. ole jet ex.'lll~~ rro:r. t.hn JS7 enRtno vhan it 19 open: e<! ill llfi.•Jr~.nrnct·. 
J•Jst llo•o~ hor."')' th1o is, I'= not propare-:1 to eny • 

.-;'l<l nruct ·.r..t::Ass - t!r. Bcr=n was b1•ought in, 

~Jnr Tur:1q~st. axplained tho pux-.,ona or t.ha ~eatinc ll!'.d :more ~~-~~ llitnn~~ in. 

Xajor Tur,~ui.nt: !lay we }'.ave yeur nn:::a re;r the rocc:-ds? 
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}'.n.jor '1'---:tr..!!t: Your present fSSit;::llent, }'.r, ner.rAn? 

Hr, &na::: I o Chief, Aeron.al!t.ic.'ll Engineer, Dirocto:re.t.o of night Safety 
Rcseart:!:, Do=~. ty IO, USI.F, 

Major 1'.:.. .....,":Ut: Your age? 

t'.ajor 1-a...~.:.!.~t: Your experience? 

Mr, Be:-.. a;:: ! gradunted !rCl:ll MIT in 1927 \lith a SB der,rce, I \Jerk fer Sil:o:rsky 
Aviation ~ ·~as project engineer for tho SLl frc::t there I workod with ~ncrnl 
Aviatio: ~ 3":.nlcturnl engineer. Then \lith Fairchild .Avintion a., Assist;nt Chief 

1 • of AerocJ=:t!.cs nnd structures, 'i'h!."l.With CM ll!l.Project.Engimer. Thcn.Hith . 
. r· · . ' , Bureau c! ~~'-"nnutics, USN;·.as: Chief,~or, !:tructures;tPrelimirw'Y:Aircrnrt ·Design •. 
l: · ·-: Then• C!".ie!: o!' the-Technical! Section ~6rftlie•Bureaii ~or:saretj:'·Iiiva:\tigatien'~fiir tho 
\ · : CtvU:Aer:-~':lt.ics Board'and;ncv:thia·rpositiori:-:·.::;':":f :":;:·~;·~·.-: ·; ~ :-·· .· · .· . 

·· .. ~ ·- . ,-,-,-.-:.::.·.-::..~'5-:~ ,.,··:_.'Y~~-.-::;~~T'"/.,·-~--.:.:.· - - •. ·. 
Kajcr 'l".:...:c_~: Willy;,:.~: toll tbi board whnt ~:'ri.n6.ngs have beer.? 

!l.r. !:'!r-:o~; ·.:,.n. I lu!vn investt"a-:.ed ouito a n10ber or a.c;:idents. I ooliC"ro I 
have ~~~3-:.!~t..::.<J. .. morA At:'"..C!d~nt-~ t:h::!.t e.~,. ~.ninth~ eount.r;r nnd franl~1 t.h13 
partie··~,_ ":c!.dent of tho pres en~ ':>oard is P'lZZling. I m·re m:Ido a c~rch~nsivo 
1r.vc:;t1g>~::c ~r all factors or tl:e str.!cture:J t.llllt I could thl.•"' of thnt uo:lld 
have & te!.r"-=:;; on t!'lis accident a:1d :, at this tim:!, have n'l detinite conclu.,ions 
as tv t:.~ ·~·•a or the accident, I do have a feeling fro:n wsluntion or tho facts 
an1 cir.·~:~.ce:: end wreckage dist:-ib'.ltion a."1d the =n."ler in which vnricus parts 
or tl:e ai:";~:":. separated and fro~ :;tudying o:r tm records of the o:;cillcg:-n?h th:lt 
the s~:~: ~ t ::1 hich Mach rr.:.:~br a~ a high "Q" h'ls en in.'nrcnt lntcra:!. inst.ablli t.~· 
llhicl:! :-..;;:; :~.& nose of tho nirpla:-.a ;raw. I bollicva tr.n.t on·l or the fcctcrn thnt 
ccr.ll.c c.;·;;: ~':" accident is that ';!'l<ler this ,-n'l11ng eor.ditio;t to tho right higlt force~ 
are ~c~~ z the r.1dder syste!f~ aa1 I under:;tand that at tho particulnr Ha.-;h and '''-!" t-<• 
which ~~o:~ ;·Jt this airplane th~ s';.ructura.l inte;;rity. :.r ths rudder sy~':.<:!l:l ~las nci; 
evaJ.uat;~ !::- ~he:;a loads derived at tho::e values. Ern:::ina~icn or tbo \l~·por !IiDgtJ o! 
ths :n:d-:~: !':.:-.ts that. it failed tot~ rieht, In other weds, the l"!ll'!dnr failed to 
ths ri&t.t ·•:..:.::1 is the correct motion or failure r::r loft :-.ldder to counte:-a.ct a rir,ht. 
yav, ;-::il:-e a:s failures in the r-.ld•iar torque tubes, thnt i.> tha lowe:- tcrqus tubes. 
There a:'! !'t!hres in tho rudder cO:l.."lect!.ons to tha torqu:J tubes ns uel.1. a:J faUuro 
in t~e 1c:.~-;:L.,g load to tha rued~r torque tuoo. These failure:~ arc :lndic:~tiva of 
eT.trt':e 1:..::! ':lalnr. exerted. Ht.en ~u or the~e extrcno loa.is ware oxnt"ttd on the 
ru:!cbr, ~:-~ :-"rl:hr fcilcd. In this ccnn.,ctio!l, thie uould Corea tha ::-utlc'm· o:'lck 
to the r!.o:!:~ ·"~ich would then ir :rousa the rate or vnv of t!:o airplan•• nosol to the 
right, ··~€::. t~ Terificd by tho o'cWor;raph, the p4rticular ch.~rt in the o:;cUlo~rup!'l·· 
The a!.::-;::t.~ ~-c;-.1 llo•.1ld just no.tull.l;r keep on ya'llin~t to the r:lcht. and &t tho hieh llr.c~• 
nu:n~r <:l! :;.": hir;h ''Q" vnluo, the 1-irplnno would just ntru:tur:tll:,· d:!.s~ntncrnto. , . 
1'-jtl- C·"·l-'-· 'llt. .. .. ... -; • 

\ I 
At the prunent t.i.-.a, is it. yD'lr feeling thnt. di:~intl-lg:·n~io:~ loiDS to 

t ' l ' 
: ~ 

bo m:f''i!C':.!~! 

~.r, Eer.ZL-:: ?rc:n rrry pre~ent l<nc1o1lcige or the otudy I have 1111de in thie r.ccidant, it 
it ~· !eo~.s t.l'.nt tho fnetor I hav~ just rnont.lono~ lo ,the rno:Jt. likely i t-Il~ ns tho 
enuno e! ~~~ accident. Now, thc ra \ro rnetoro I etn 'eponk nbout nt t.l1in tb:o. 1'tu1::-t> 
i:~ n ::'e.;l!.::0 !l..,.ong mur:~bors or t},u c~oup thnt porhope :tlie e•ueo for th1 right ;,-aw '""·' 
11 ~tMe ::-;~~~ing or tho lolirl« slnts, Th1.o l'lllturo.lly 'e:m oa\Ul~ 11 yrr.1 ol.thor to 1-l~, 
right or to ~r . ., lo!t d.l.'lpondent c•n 11:1ich ono or group lor ala ~a oponod. T)•Ol'O aro 1':i::t. 
5lats ~ u~:: ot the riE;ht D.nd l.t'ft ·dng:J, We oro vocy: fort.wlllt.u in th\n nc:iclont. 
to hnvt ~~. ~:=Ulocrnph fran 'Whl ch t"ladinf::J Olln bo Mdci' or VllriOUII ottit1:du~ or t.ll'l 
airplll!'!t, !':::-:n~ an:i doncctiom o~ nrious ~1rtr.eos "nnd juot. rouehly, lo't.on t'l'o pll•'t 

' ~ t .. '. 
.. t t· . 

----------..-----~~t-r;_· -:-.. --~-~ .~--~_. ~ ~ .. -- .. ·--
·~· ·'_-:':: -· .t .,._;t,j:f ~--. ·:.·~_::·.- ;_ -~--- .·. 
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~ @ 
P'-'·ll'd out cf ~,j:; .:11vll to nn acc·llorr.t.ion or 3 0 1:1, His J.lll n."lr.lo, takinr. lr.t.o a~!!·,-.~. 
thn pr-u::iu.ra:U t:i't-sut or z!' at ~:.01 ~~~ ::r ~~= :-..:.--: :~ .::1! ~ ~ .. ~ . .-!!...~;;;: r.;-::: -;.'ill t,u 
\lith tho 20 o!'r, vould be apprmtlr.atcly 1 l/20 ytlll, At. a lMd f'-!ctor of (~G 1 11 L1'111 
ymr ineroz:~ to JO, At the r.ro:i.= 0°s pilot P'.llJ.Od or 8,6, hi:; j1V HniJ.tl. be pppro:c.f
l:lntely ~>?!"• Frcm this ?Oint, in nl:cut ona ::e:eo:ld his !.U-. ir.eronsc' to:. appraximatoly 
J.4°,. T!1c o:peOti in tM beginning or his pull-out vcul.d be nppr=.l.r:latr•l7 6'{2 knots 
indicated lllXI voul.d drop dOII!l, It doesn 1 t show it on the oscillocnph. It 1o:as a 
blank fro:n that . point em 1 but Yould drop dovn to about 640. pcrh&ps, . His alti tudo 
wherein_ he obta1nod.the B.6J•s,vould;b~.abeut;23~000(reeti' :m or.thasa·i'iiurcs · 

·:_will; be. obtained accurat~; on~ thll; chil.rtlarid! evaluati'on(of~too. ciocilloGl"sph~--~ Th8 ~ 
· -, onl3';roaoon I n.-i mntiOning· this data"hore:ii( ·t.hilt!it'~isi obVious. that. eitrier: &=~hi.,g 

hllj:JpeMd to the a lane or· th8; n · -- -~ ·· '· · · • - · "· "-
0 I!J. SO~e •• oug 3 propo:m:i- it.. AI! to vhat mnde the airplllno yaw to the ri:,ht., 
a logicnl. e."Qlana.tion could bo that tm slllts, ana or ~:~ore extended, 'No have aero
nautical c!at.& which gi•os E.S po.rr.r.~ter~ CL and CD that at a constnnt val:~e or hiJ;h c;, 
tho drag due to exterxlDd Dlat is less than with slat closed, Hovevor, tlmro is a la•cr 
valu-3 or CL .._.t.erein the:;o tYo cm-vcs cross and the ~rse is then t."'Ue, In other wr.rd:;, 
at a la.:er nl·1e or CL then \lith t!:c sle.t ext(I;Jded you rr.:~y cbtuin a hi~"r val,Je of 
drng~ Tt.c exact curvo for CL and CD in relation to \.'hethcr or r.ot the :;l&t5 arc 
e~:tonclod or closed for thll higher sp~e at Yhicb thifl llirplano wns fl:linr. is not 
available. It is r.;y orum:estion 1.hat tests, either -:d.."ld tun.'l9l cr othc::-wi:::!'!, bo 
obtai.Md t., e-:al-.xate uhat hnppcm: at ti:e higMst speeds, Another factor I Yc.ll.d 111m 
to t:ll.lc cb:-~t :; t thiS tii:IO iS f.t.c.t t!-Je 3 inboa..'"!J fllat:; or t!:e left \lin,"; 1t' :'u th'l WinJ~ 
it~olf.b~f:!'e Ul>pact with the grc:und. 11m int~rpretation or whether t:1:: ch:Jn air;:~ .. ,ne 
1n the re;;lon ~~ tha nir.us sla+, E.ffc;ts drag is not &vailnbb by tho c•-::r.p~n:''3 ncrc .. 
~~:::".!:"" ~:ii"'..r,QCi'ie rt is nut ion.•tm '!i:. this ti.rr.e \o;,~t-~!' t~-! ~~:::g •.;1t.ll ~i·e ..ilats I 
outLu1J ~u::~ w-:..Ud increase th£: drig or decrease tha dr,og. I ma.da n Ct:..":prch•!nsivc ~ 
invc!ltigatl.cn ~f the direction of th1 ror"os t.'uit resulted in the slat:: :ca•!'i..'l;; thP. 

.· wing. llcr:•.!lll;:-, ·..rhcn the slats 11re ll:..~ended they r::ove in a rorward datm~1ard dir~etinn 
in rolnt1o:1 t;; t.re leading edge. Th-Jse three slats l.'r.en thaJ left. the -.':l.r.g,hf't in 
c <U.reetio:1 nJ:,,ost otraicht forwnd no dc-..rm1D.I'd cc:::;>cncnt. 01· ,,,r:; li tt.:l.e eo:1p 3:-Cli t.n 
the norr.-.al dc-."T.ll:rrd ccl:lponent. This indicr..tes to r.~a that th" :-:.!!son the"a .ol.lts lei..,, 
tho uing "'as .;,~o to a cc::!bination of a::colurat:ton n.-d uirlr-.:11~ 0.1 thon. rho :l.Mporl 
or thin, ! ll:T~d like to :o.cy, ie t!la~; :!.t "'ould in r:r;r mind t.hro-.1 out as o:~ nr th~ 
possible c:Ju.se:o ~:1c slats le!avint; th:! ·.-inr,. It, to ce, is tb:J result nr s~c":.hin~ 

. el~e ht:ppe:1in~, Anotmr i'nctor 'lie l}!.'e consid!!rablo thought to is whetlr.Jr llr not 
the radar doc:- lart the airplane .tlr:;~ th&t caused the BL'QU'!nce or e'vent", T:1r.. 
cm;mny enJbse:r a studied this de or •rel"J cnrcru.lly :md tboy c<no to tho r.e>n"l;l:ltcn 
l!."ld after -:.!-.ej' sh011ed me their evalur~tion I ngrt!ed ~in.:!:; -=:L-;.h the::1 thl\t tho ::-::.dar 
door fnila•l L-:-.;a.-..Is or 1n othor -word:~ duo to pcsitivo pres=a on tho o;.Jtsice or 
t.':!e door 1-~~el;:, Th3 en tiro radar no.r.e section of tho !'llsehec 1 the for.•ar<l cro::tion. 
loft tho rn::elage in a dOI.'!r.rnrd 1:107e:lt!:lt to tho right. Thls is obViC'Un C~'l r~:ll,ysio 
or tho !':r:.;tu..-&3 or tho loncercne and the tear out or tl:a rivets and ths sld.n. Timru 
is ~·v! ~.;nC<l t:-..., t at least portiox:3 o~ the radar door contact:!d sl..-1te 4 a.'ld > or th<l 
right Win;:. 'rhero is still question 03 to the possibility or !'allure or ti-d~ -,ntiro 
nose portilln o~ tho fuselaga os b'linr. tho trigr,or th:!t sat or! t.~o soquenee, .1\noth~r 
po::sibilit•.• thGt -.:as given consid<.JrablB study io that thB nose -w!lcol door opo:1cd in 
tli~ht and' b&ir.g hinged on tha ri;::ht hand side, 1 t is 11 eyr:mtric dcor, ~·ou.i.d contir.co 
tha rtnf of the a!..-plane and 1~crJld adcl to tho ori[linal. l"ZlV, Pre::~ indont.at.ior.s a."!d. . • 
ll'~tchings o! c!~!'o::-r.llltions in slats b :ll'ld S, alao of tho rir.h·l:. -.:i.'lS \lith t.!:o nrlllfl 

landing ;;ahr <b:r - it sce."lls tt.:tt th!.:; also hit the doer d\lr:!.ng flight, '£hero are 
:llso indi::nticns to nhow th:lt tho no::o wheal doer ws forced a~:.n:L"lSt thB r<lt.rncted 
nose lfhee.l st:"\:~ or th<l no~a vheal strut '~>'llll pushcd;ocninst !.:h<! noso wheel tloor while 
both nere :!J'l a rtJtra":ted position wbj,ch '1/0uld·loadlono~to~thirik. th11t llltho-J.r:.h. the door · 

· hit:tha;Wing~ ~·~ wu ,r.ot:._the~~ary1,Co.~!f:1I~ool~fl"i;31_tnei~tO.'n~:;rtllln~ionod:lll·e .the . · 
: 'mairi: ~opreil: tN:t. wcro'.invost~c~t~:i E-!'.~~ofpE_~sible ;expl~nationJ!or• t:.a l.c:on~ir.uing ·llh:.rp 

: ' . inercns!J ·a~, yuv t.o .tho 1r1ght•· "I- woUJ.d,liko ; .. tofMnti~l nnothllrlitoc, whioh,I would 
I 11\lg,.cet would ~ar look1n£rinto;•, ard ithQ.t.1is:;· th4t' thO' dan cation or tl:~ vnrl.oua 

control svl'!cces and tho Aircr:Jrt itt;elt under higb'Q lo11d 11nd hich !'.Ac:h ~'Jr.bor durlr~ 



. 
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• ~ ... . 1 • J -• }J.I.VA..UICfoVV.a.J 1 -~·•~ ........... ...,.., """'iv2--.,,....a.t.~u•u~"'n' &""C'\,0'-'.lY:J 

· ·:' shcu that. dOilrro~ard·m~ont', or(.t.ho;'lert·,st.abillroridurlrii;: pUli:.aut. ·of' abC'.it ll•, 
I juct &iva that. as an cXIlr.lple,· tho 'Wing wC'Uld'dofioct. upHards a eoll3iMt11ble 
:'lm:bor or 1nChB3o The fuBeLace rr.Irf have a torque mave~nt. in it due to CO::lll 

N.ight. 'tllU!ytr.IOtricaJ. lOGd. It my have or would have, 1n this caso,. an up-o~ard 
berrline, tM point I would like to ment.ion,is t.bnt the aircrnrt nC'.t is a st.ra.'1E:Q 
defioctcd and tv13ted object co that otabillty that we have at lO'.ter values would 
now ~100 go into nn in3tnbilit~· there 1o1h1ch could likely caUDa tho :r~v. Upou 
oxa:uninP, thO llirplano vrecks~ nnd looldng at several F-100 nircrnft. in tho chop, 
r~t.hO'J<;h tho structure toot 11nd ctructurlll. sna1·rsis ond load criteria have bec>n 
pa•'ic, I pr:r:Io ... ally trrmld :mrtrrot D recysJnet'cn 1!] cnrtn",_ ;K?rt"" at tl-g etrcrn"t 
l!tructuro rcr the combination or load. on the str.1eturo duo· to values vr rQ• at 
varlOU!I dep-ec111 or ynv and 0 1e1 a cOI!lbination e!'i'ect. It eecms to mo thnt the 
rudder, tho skin or the rudder, &hC'.lld be stiffened up agninet the ooTious 
woaknese or failure nnd fatigue which had already occUI"I'Cd on tvo air-:mft. Tl:o 
rudder ;;as tesW in static condition, I WJ:lerotnnd, and pa~sed very ·•ell, tut. 
tho er!'e~t or bu!reting loads on ths ~d .. , vas not accor.~pllshed in tha ter.t and 
t!:e epnns or the eldn 1 tsel! over ths forward ond rear ep.~rs nr.d over the ribs 
is pretty !lold.ble and should bo stiffened against tha buffeting lond. I wculd 
like to cention that tho rudder en thic pnrticulnr airpl.am! did net f.lll in ti1e 
sk1.'1 pO!'tion forward or too rem• sp!lr, hm:over, I Yould porscrtcl.ly li'<e to seo ::~oro 
rr.atericl placod on the upper and lO',;er longcrons of tho f\u:'!ln:;s ro:-.. n."':i no::a sect.i 'n 
in the uca where tho breek occ1!Troi 1n this parti::ul:ll' pla.,e. 

¥~. Be~~r.: Yes, it does. 

Major 'l'urr.quist: I uonder it wE: J:Ii.ght refrain trc:n askin!; &. B;:rr.an qucst1o!~:O 
new until we ha'lo had a ct ... ,m:e ~.o intcrviO'<f Dr. Lo::lbnrd. 

l'..ajor T-.:rnquistz l'hnnk you veiJ' n:u-:h, Jo'.r, Ben:um; va would like to t.>l:t to ycu lnO:.er. 

7ha or.tcrs or the bo:!I'd voted t.o permit Mr. Cot!':un of llorth 11mr!ca:1 ,\viatiou t.o 
participate in the board proceec1ing3 as a non-voting cc:nbcr. 

Hnjor Wen:lt broue.'lt in Dr. Lcr..bzrl. 

H:ljor Turrquist stated the purpose of tho investi&at.io!l and s~roro t~:<J wit.n:;ss in •• 

¥.ajor l'l:!'r.q:rl.stz H!I',r 'lo.'C heve yc'lll' i\111 nruno, Dr. LO>Ub:lrd? 

Dr. Lcr.tardt Charlc:~ F. Lo:nbnrc:. 
,. j I - • • .;.-,... ' :;- ·, 

•Mojor l'l:rrquist: Hey we,l:'.nvc yC1\lr,;>reset1t:position? .· . .: ' · . 
. "' .. --·~-.- . ~ ~- .. ~~--.--~::~- -~-~:~-: ~-t r~>: :~:.:r·;"~·-.:·._ ... ·':~:--~_'·:·- -· . ~ ..... __ · ! . nr. LOI:bnrds I:hnve c.·.prcpared~stntomentihcre,;:I~)UlVO .. tO•turn.in·dnt..'l on :1\o'!!"ll' 

·.quite rr~:;uentlyJ u:ihcli::des f.ilitu7 'ci."tperieneo-. .; .- ·:: ~ .. ·... . 
. "I J' < '' ; ' • 

Hajor TtL.-:1quist1 Doos that incJ.ude you:r nge :l!ld experlonco3? 

Dr. La:l:ardz That. includoo ey c:duc1tion, a(;', etc. 

&.jor 'l'ur."lQubt1 Fino, we llill mokl thnt par~ or tho record.. 

Dr. La:tnrdl 11y llCt • I \IRII bOI'n Auguot 171 1$07 • 

t'Jljor Tur~uiet1 Doctor, you Q):Winod tho bcxly short:cy n!'t.or th~> ncoldant and 
al:Jo per!'or,:od tho autopsy? 
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Dr. Lc::Wnrns llo sir, I~ tha bocy, tho bolr.et, the r!n,_ ~uit nt~;.,crfir~~-J-•.;, 
I did not o.esillt in the autopll7. 

Major Turtxtuists Dr. Terr,r, vas thero soma very you vantod to approach tln 
1nvest1~;ation7 

Dr. Tony: I would 8Ugf.e11t l!lir1 that VB ask rr. Lombard svcrythin~t he knCI'ols about 
the pUot insofar a11 injuries IJUstainod, etc. 

Dr. Lo:::bards I havo prepared a statemant vhlch I E:ll prepared to si!;t!o 

Major 'l'.!.."77tuists I think that wcrold bo fine insofar as tbl rocord is concerned. 
Gould .,ou clve M a SW!LLSIJ of "CUI thrllnss1 I believe Bx. 'i'tllj lt!£3 .•ca.• ... )0:1-Cific 
questions. 

Major 1-Tendts 'l.'bl extent or injuries arc in our Fonns 14. Do you want to go into 
ex'"..ent o! injuries or do vo vant to discuss whether his injuriea ccu1d.lurro. occurro~ 
in two separate accidents? 

&jor Turnquist; I bellava that was too cost ir.lportant point, don't you Dr. Tcrr,r? . 
Dr. Teny: If Dr. Lo.'llbard :~hould bring out the injuriBll as tiW'J occurred, I feel 
tbat·it uould serve .. O"..tr.p-..rpcse., ·-:~.-:: ;: -::..:,:.-.~· ·~··"' ·' . -" . · . 
. ---~_--:·.: . ~ - -_- -::..~-;.~:~:0"":'-:': ~·. :-::.<.-~ ' .... :-:·j·~/~---.:·<-~:-~---. __ :;·~:. -·. · .. >_·_ ,: : ·.·! -_ ... -- - .. 

P.ejor Coberly: ·It is'my COITCct undorstanding'tbat;itde(of~interest :to the boord 
l.u uotermne through . tba- te!:t.~ motV !ot i nr:~ LOir.baro I thii~fiosnible f lle!luimco or events 
:1s they occurred as ronected in the ccm:lition or tho pilot's body nnd th1 protectio~ 
tifc....Uoo lrlJr, by tba various protective d..."Vicgs. Is ti-..at tho board's ir.tc::-cst? 

Major Tw7tjuist: Dr. Tony has scme specific problem nreas he uould liko to dis.:use, 

Dr. Ter:-;r: I believe :-~jor Coberly hall expressed the intcrost of the boaro. For 
thnt Nnrwn, I feel that Dr. L=bnrd should tcstii',; in entir11ty '~<hero for soro rea:;o:t 
there r.U;:Ir':. t-e acme ~:~isur.derstandir.g on my part. 

Hsjcr 'fu~--nquist: Sir, would that be agreeable to y'1U.? 

Dr. Lcobu.!'tl: Yes, I believe the stato::lCnt could be re.:Jd; I lnve gene <:rrer- it rnthar 
ce.rcru"!.l••· I have tried to analyze the facts tha bClst I could. 

Colorn.l Dmp;la:u I believe it would bo vise for Dr. Lornbnrd to rc:td h.\ a st.nt~-::cnt 
and tiY.ln tha mcmbera or the board ccrold question hie. 

Dr. Terr-.r: Dr. Lcobnrd, would you like to give your estirotion cr the tbe t.hnt. 
death or:r:urrcd in relationship to tho fntlll injuries based on the roro::-t.s, ir.l'i·.nm:os, 
etc. 

Dr. L~bnnh Tl-.n.t uould be vory hnrd to give because uncon:::ciousnoss Md dent!• nro 
not olC'lctl.v thr.t snme o.nd circulation to the brain could coutinuo for l!mo tinu L., 11 

r:1th!!r tonblu mrumer and still b:~ cufficiont for tho broL., to ru.-,cticn :m:\ yr.1. 
circulntion r.oul[\· b!l so ir::p:lirod thnt thoce nren!l rnontionod 11:3 on Ulc th1!;h r.r-.i 
shoulder Find on tho tb<iro.x would not dovelop because of poor circulntion, 

CapUlin ·rorr:n .: l/O.U oir, vo havo etntll:nenta frcn \ritneeao:J -who 1•tnte t.h.1t ~J'. 
~/l'llch r.tnrxl, moan~, nnd brllllthod after ho was on the ~ound. 

Dr. ta:.b:1rut Caald bo. 
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Dr. l'orryt Canpleto cii~tion voul.dn1 t" stot~ until nft.er~l!~h; 
vouldn•t stop circ-.llation to cortain part cr tho brain •. . . . ~ 

. Dr. Lanbcrdt -· F:.ilu:rn I of_th=t :~~~~;~~;.j~,A~-~t.~:··eL-e...u.:.tit.J.~ ~.;.·,no, 'ii, it htrl 
. '!IOJ~f IDCI.rul or. oonduct.irig·. tho blOOdf or;~ ano :· tileanii~or1ccooi£ctir:-g. siicli as :via tho !t'lnrt. 
~.~.~ .... ~ - ·~ ' . ' ....... , .. ··:·.~---~:!·~:1'".· ~~::-7:::~~:7::~~J-·-;:-;:~-~2·f;_\~:-~~--~->~---~-.:~,>--· :· < •• ~-~·-- -·. 

'·Capt.a.in l'erryJ I think. sir, Yoll.understatd:ey[pooitionJ'•I si:l·~ trying to point. 
to lllt!Glbers or the board that V1t all Mia theories concerning this~ As I mentionn<! 
yetrt.crda;r, I took tho l-P.ays to o.n orthopodio surgeon and £Ot his U!proesion nbr••"· 
th" welling lll'Ol.UX1 ths dte or tiD rncturo. na pointed out that it wa.lld bo 
dif!'1cult 1 1n his opinion, to baoe the tir.le eoquonoe 1n tho injuries on t.he S11nll.O.r•1: 
1n that pnrticul.nr area becmwe or collatoral. circulat1ch. Do you conr.u't' \lith t.h.~t. 
dr1 

Dr. Tcsrbaxda l •M eR81rer \ha'& ttl) easllJ b) wll:Jlllg \.t:;t tidh*t th9ae a.reeu hOrn 
in the thighs avell when they hnd direct ·circulation whereas this area 1n tho arr.t1 
ao:caroing to tes+.Jmocy by Colonel Stapp, hed a severed art.cr;r or e :mashod art.elj• 
so the collat'lral. circulation would act ll1Ciro in tho ri[;ht r.m thnn diroct cil"Cul:ltion 
would act in the log? I think the legs which would h:rre circulation t<nuld )lava 
Gho-.tn cvelling and 1n Qmr.ation. 

Dr. Terry: ~ll!B your e=innticn after e:nbal.Ding? 

Dr. l.a!lbard: It ..:as a.t"ver enbol::d~. 

Dr. Terry: Do you real thr.t acy area that ws trau::mtiud vould perni:~ moro embalm
ing nuid to escape fran tho VP.RF:~l!l t".l~ !::~e !!':a t!ooua i.ttt.o t.ho brokon artl. ln 
other vorda sir. do you feel tl"-.~Bro vonld bt:~ "!'V ilite'rt!c:: :...f't=!'" ::::!:::J.::--1-.."ig if yw 
h~d a brokan arter;r in a particular area? Do ;rou feel that you get tin trun picture 
i:1 tl-.nt r:.rea? 

Dr. Lcnbarch I under.:tcnd your question, Dr. Ten"'J. tho pr.rt. of the difficulty 
or a:>balminf! J-.nd to bo repaired nftt:rth"! )lOst occludl'd circulation 1n tlmt l!r!!l bocnu~~ 
of the pressure of crushinG il1juries 1n tho subclavian aroo :10 that I :!'eal t.hnt the 
st.lellinc ..-ss not due to c:::bal:ung nuid because they 'l."ero Velj unsucce:JsM in embnl:!l
ir.g, &r.d 11ke.,."i.so I blievo that tho thighs and the i.cjtll"'J' on the left shoulder ".lmu.d 
li.kai.l!!e have shown t.ha lllOell.ing i! 1t was emball:!ing nuld. 

f!cjor Coberl7: I vould liko i;o ask this question. Dr. Lo::1>:!I'd, de you f.:!cl thllt tl;e 
superficial 1njur!as llhich occurred while the pilot was in tl:c airpln."'l•l occtU"red <l 

sig:ti.ficant per!OO. or t.jJ:,e prior to his fetal injurie3? Titat is sir;nHicant to t!10 
accieer.t. 

Dr. Lc::::bard: I feel t.hat they did. I don't tool that tl;'J t:!.ce can bfl at.nt"d 1.:1 • 

s~arntod by lS or: 20 eeconda·. I believe that t.ht'Y' occutTOd at tva di.:t'tarent tuao 
nnd llS r.uch llrO lliCnificnnt ns it !llght indiceto where to loo:C for tro\lblO in th!! 
aircraft. r.nd 1n tb:l ooenpo t10thodo 

. Major Turrqui!.ltl Is tliore a poseibilit;r.thatttroco:injurios,could:hnva OCCUlTed vithi• 
one. eceor.d? \-:ould tm.ti.l:to;o:ccocd):lriolsilcoiid?:,~;;;: • ... -:~~ ·- :: · : .. . 

:·£{i~b~rd: ::i ~~eJ.~~~-it mi~~t.~:u::;~~:~~~o~:fa:6cori~:" '~ 
,.. ·- ~ - •·· .. -··· ... --,.·-:• .. *~r--..•.:.,.,.._, ,_ ,.. . 

MAjor Cobcrly't In viow or tho feet that our eVidence nnd +.h.• o~cillocrrnph rlntll nn•l 
Witncns I D t.nst.imony ShOll that from tho ti:no ot ini tinl brenk Up Ul\t.U t.ho t~.l'le or 
tho nppnarnnco or tho pnrachuto thnt o~ a vary fow enennls, pC>:~nibly 4 or S soccndr 
at the r:lo:.t, t.rancpirod, do ye>U fool that this would not h-1 CO!'Ijlnt.ibln with :rmr: thcr1 
of tho tro.in or CIVClnt::J? 



$ ' 0 
Dr. I.ctobarch I do r.ot. !sol that it would be incc:c:watiblo !'lr th•; r:!r.;>le rnn::an 
that vo do r.ot knav at what" ti::lO d-J.ring the o1enpo frcr.s the atrcrnrt the 1njuriot 
occ:urrOO; tho !1nal fatal injurloo, and troy could havo occurred :;cr.etiro l.D.t'lr 
while he va~ !.'l the parac'!mto. 

Major Coberly1 Do you or do you not cmcur with tho tbeci7 advanced by Colcnel 
Stapp 1n his testil:!ony at tho prcl.iminzl.rj hear:!nji or the NAA crnsh cam.ittcl tblt 
the injuries 1n all probability occurrod during tho til:!o that tha pilot. Yatl ntill 
in the seat? 

Dr. LCD~: I don't believe tint I can concur or non-concur. 
on tllat, .. ··. : ..... ! ....... . :;• .·;_.,.,,, , •.. 

I h..'lvo no o;:inicn 

Kajar Ccberl-71 Sir, ve aro attaching oor.n of tho mterial .f'rc:!l th1 !forth Alrarican 
preliminary reeting which vlll include Colonel Stn;Jp':s report. 

M'ljor 1-:e:-x!.t: His report is included in Inclosure 17 of Fom lh. 

Major 'I'urrquist1 Hajor !'~:Dcre1d 1 did yo'J. have a quostion? 

Mnj or Jo'.acDo:-.ald: Yes air, I c::t wondcrlnP. !r the rooortcd hP.cd-dcwn ;JO:lit1on duri:nl: 
his parachnt dascent would ha'7e effected tho new or bleed to t't-.c am bros!< in 
quoai.ion; bt1 wtul rt:yu,~t,W 1n il heo..:l.....1v.,, pvsitivn. 

Dr. Lo::.'cllrd: Prcau=bly it c<7Uld, in so:r.a ml!r.•u•r, I dO)l't knott .,;r~t. :;: could tell 
you nbo-.:.t that. 

Jo'.ajor 1-'.acDon.a.ld1 Tho point, :;: am tryin& to ua.l(o Deeter, illn".- it pos:::lble ~'hnt ::is 
e.rm be!.'lg up, oponcd thB artories? 

Dr. Lcn'".a:"d: I don't believe thnt I cculd nnswcr that. 

Jl.njor Co~rly: I sea nothin:! inco.~tible in the theory or 't'.lo separate in,lurias, 
The tini."'!g betvecn tho tvo sapnroto injuries would nwcar to be r.ic;rl!icant onl;; 1i' 
it cCT.!ld be detenr.ined that it in irnJl"ssible £or thCI:l to occur any sooner t:r.an a cort". 
pnrioj of ti."M. And this ap;Jearo to be area of r.1cdical. opinion U.at. is sub.Ject to 
debate a.-rl I don't knOll that too board vould gain c.vt,hing frc::~ tJ:e 1\!rthcr purru.t 
or thi9 particul~r line or questioning. 

Major 71.."'""!1Quist: Any rurther quostior.s for Dr. Lc:::bard? 

Colonel Dougl.as1 Dr. Lo:nbard, did you notice ~ indication or wind t-urn or broken 
bones en !'.r. ', elch's body that could bo attributed to tho opani~ or t.bo ):JD::-nchut.n 
ot the high ~peed or attributed to ejection frcn tho llircrn!'t &t high :speed~ 

Dr. Latbard: Noticenblo on hi:s logs wore those tvo doop ir:tpres:~ianed 11.1'6.'1:1 tbot -.<el'\' 
O'Vidcnca o! arl.rer10 opening J.oM.s. 

ColoMl Daur~as: Do you 'tel:!.BVe that tra:~ tm injur1os 1 tho pilot ccnld hno sun
tnir.cd the injurl.os on ojactj.on? · • · · 

Dr, L~.bard: It seEl!lls to mo ns tho il ho hit pnrt or t~ airornt'~ on o,1eot.1on 1 ·.he 
injuries vould l'.avo been moro :severe. I havo viewod bodies or :~on t.l'J:t hn" lei";. 
airc:rart at 300 or hOO .::Uoc per hCTJ.r that had injuries all exton:sivo 1111 t.h'-tl Pr.d 1 t 
1e derir.it.e in~ mind that if bo;hnd'•hit.thoiaircrll!t:on;baU.out, the injurioo 

.va-J.ld han been more:extonoivo. 'So t.Mt'thlire'\1si.tho;posili'billty'1n 1'11 mind or 
sane obj~t f'nllinr; throuch~ hio_: parc.olulto, artor~t.bia;. · .. - · 

. ' , ~ . . . " ,. _,; ' 
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~~jcr 'I'urraquist1 Do I undettnnct toot you· !col th~ "!"!!' .. i::;; !:.., RD1 t.hl ccnt .. ~r.t. 
or tho st.ra~s a-:.ross thA t-h'!::t :::::;;;;, t.ho tatal injurlan. 

' - "' . • .. - c.~·'' ' 

Dr~".Lcinbard1 rn· 1117·i,:~ti!:&t1~ it~~.~~t.~'i~:~~t::;:'--:·~.:~:\J, ~': : . ' 
. ·::-L~-:--."~-·.-:{ .·-'""-<:~-.. ~-~--~·~c-~ ~ .. -..... _(';"".·~-1-_-:-:~"'1:'-.•~··_;~~.-.;~;--~-~-- -~_< ., -~- : __ - ~='··< --. ~· 

·.· ~Major \o/andt•. Ma7'I lntrodW:e a stateioont.;by;cOJ.cnal',stapp~·ju:rt1tnClUded 'til Attich
llll!nt l7 to toni' J.h · vhere" Colonel: Stapp poi.'ltS .. out' thQt this type or. injury C(1Uld 
onl7 han been sui'!urad vhllc the pllot was 1n the saat• This i:~ t.ha thing tt'-'!t 
con!Uscs l:tl. Bo also atatcd thslt the rib:J 11ere broken by straps 1n t.lds nrea. 'l'~ 
doctor stated that, it is 1117 w:rlcrstand1nr,, thnt theso injuries could have hR;:r.er~rl 
by the opening or 11 chute or by a falling object. 

MsjO'!" Coberlyt Dr. La:bard's tost'i~ony va' 'thrit "±t.f? ca·l'i ro~ bu • ::dt:d d'.It. 

Major Werrltr In other vo:rd!J, there is entr.ll;.'t evidence that 1r.: o-.Ud not t•o r-ll~d C>!t. 

Hr. l!aehtr Only one point that. I uould like to clarii'y, he teine ajoctcC. or tei.r.g 
thro<m cut whlle he 'liB!! ccmin; C:.o-.rn, ca-.lldn •t he have cor.e into contnct Yith a p~cco 
or tm airplane1 

Dr. 'Lo:t'tard: I can1 t erry hO\I it ha;JPened that these injuries cccurrod at. two 
dii'feront ti:nes. One original r-et <J! inju.-1es occurred tir~t and then o.r.ot.hor 

,~curred - aey- tmo during the esca;» from the aircrni"t. 

Haj or Tu. "":1Q uist: Ary !\:rt!:::::- q-.:e;;tions - if notJ thBJ)k you, Dr. :Lo:nb:u-d. .. 

The 'board roccnvenod nt 1311. 

Jol'..ajor Wer:lt escorted Hr. Ke!!:p of :-ln~-th .'u:leric:m to the boa:d. 

Major T~uist explained tln p-.:rpoc.e of the r::eet1ng and :;o.rore 'the ·..f.i.tn!ltS in. 

Major Turnquist: For purpoocs of t!YJ record, ycur na:ne, please. 

Hr. Kel!lill ~!r. P.obcrt H. K3::1p. 

1-'.ajor Turrt1•rl.str Yo-.1.1" position, Iir. F.c:•1;.:. 

Mr. Y.c:np: ~!:t po:;i tion is ?ro,1ect Engineer on F-100 airplo.:1os. 

z.t.ajor l'urn:!uist: Could y011 plo:1se toll the board of your pos1t.1.on in ~lntinn to 
thG nccidu:~t: 

'l'.r. Y.c:~p• r ,.ns essiened tho ro~ponoibllity or conduct!.n:t the prolilrJ.mry ilm)stig•
tio.'l. Act'.ll'lly, on Tuesday of last \lOOk vo hnd Mr. Spivak ~o With n grC!'Jp o:: ilte peo;>l•: 
to the !:.nca:Jter aran to o:Jtnbli::h mJ r:rJ.ch nn 'lie· could or tho location and nn;r (iOnernJ. 
observations which our specieliots c:cr.lld:cOI:le.up)ruid>5urv(;.;<:t.he J.ocntion 'Jf thJ 

1 ,_- - ~--·- .-•,- ,;. :.,._.'-~;' ;- ... ; •-a'l"' ._- • ._, • -•. i'' .-.•• ~ .... 
vrcc,·ago. · . ·· · ·.· .::c... -·.· . 

-. •-;_:_.~: ; ,. ~} .-~ ; •'I • ~V" •_.- ~'· • t•• ) ~--_: 

M:ljcr Turrquintr ·lo.r,tha ::-ceor.t,\yuur·tii;o?' : ::; .::- .. · ,_· ·: , .. " 
- ·, ... ··-

Hr. r.sr.:pr ~ 36. 

~or Tu.-rljuiBtl Your o:q><Jrlozv:.:~ • 

Mr. Ke"P' I hll•o boon •.lith Nort'r Atlnrit'-An l5 yoarn. 



F-;,c 0 
Mn.jr.r : .. ~: , •i:;!.: ···trJltl yr:-r·. 'J·i.":·$ t.oJl t!".o bonl'! n:: inr .1~ .1~~ : .. :; :.·~ ;..tJ : · 
pre:le:: t. ·--'nO your present cvr.c.l:i:lions With ·"tr:7 .nidoncc ;,;•Yu h~v&. tJJ r-11; r:cn·r.. 
conclU31oll3, 

Mr. XI!O;)t M !Ar M ilrrestigatitr.l1 we h:tvcn •t CO<:!O to :my concltWioM R!! to thl! 
call9e or thE! accident. Our 1nvo~tigation dincloscd a nu:nber of in3tanco:~ or wh.'lt 
wa !eel are effect-but tha prl=r;r causn I don't bcliova w = na;/"wa kncu as yet.. 
Actuall7 up to thin point we know r~ oscillotraph dota that ~ fcund on the 
scene that presumably ac a result or yaving tho airplone didntet;rntcd or ca.mo 
apart in tbe air. Thie can be ascertdn"!d frOr.l tho data. Copies or tt.ose dnte 
haTe be<!n made available to all AF porsonnel. Tl:ere are no effect9 t.hA t Wll con 
de~rmi:Me f1oa 'bhe dt.scenb ot b!._ ahpi:aHa. !'cz a:ac.JtsloJ ~he Clliji !Z:!lOC: lli ttc,ti. t"":t .. ; 
We do b011 that the horizontal stabilizers failed with tha right side fn1llng in up 
bending on the l!Jft hand in dCMI bending. ~fe knov that in disintev;rating large 
portiau o" thE!" airplane cotually broke of! rran the fuselage for.tard or lrt.otion 106. 
The rndar access door appear:; also to hnvc left the airpl!lne. T11ero is :::n.ill ovldencs 
that this might have struck the loft ving. This is not too conclusive. Wo know . 
free anr e:m.unation or tin ll:D.in landing cear area that both rnnin cc.:~r strut and 
=in gear door were up nnd locked at tho tir.le or the accident. Tho noso lAnding r.enr 
appeus to have b~n S'J.bjectcd to violent side !llOtion. Na.r, •hetlnr this prossurlng 
vas Cc:lC111Tilnt "llith tm broalcin6 Of! or ths forward fuselage, 1-19 don't b\0".-l, "Wo, 
11kevi:~e 1 know the noso gear door vAB til' l'nd l()l'..k~.:~Thi!! ~.~~!:.t !":':: ':.h:: ::':."'.:.!:.1 

. :drur.nge illC'J.rred on the;door. T.lero:is~a lm1J.rled:nut· on~t.'le lanilnj: goer. This. nut 
;'.left a knurled impresairiri.in the.door.itself'~-~;Th1eidontfrromltho:J.:nurled nut sha.red 
. · "''-•'" •""~~, __ .,.,. - ... _.,._-; ~.;..-.~ ... , 1-' ""--"' .o "'_,..;,-;..;.~ ;..:_; 4....:;.~ ..~~-....-) ~• ,..;..lr:~:...;_,a • ..::...·_...- __ ,..,.,;_"",- .... 

v•-v .,.,,..,..._.._.be.-----., .1••- -t""• ... ~....._."'W,v&liW:"-4-•~ .... - .... -... .... •nw .1"•-"'•.z-
cnuoe ror opening too-:-door; We"cumntl;I·:.,....,.~~:"Cimcved !rem t!:o debris all the pnrt3 
in the !=s or hydraulic trl::! actuating davicea, that is, any :nov:l.ng pnrt that ve 
could to check for operational characteristics and also check for position at the 
tilne of the accident. These are 1."1 our lnb now, As this data. is ~aUablo it vlll 
bo turn"!<\ over to the Air Fcrce personnel. Mr. Reynolds, I wonder if you could givo 
us the ?OSsiCle cau.so of ynw that you mi&ht knov or at this tir:lC, Myt."r.ing you m.lr,ht 
knOH ab~~t rudder, position cf olat9 1 in addition to nose wheel doer and radar door. 
There r.U~'lt be II po.ssibillty cr your knoving at this timo? 

Hr. Ke:'!;): One thing I should point out is th.at tho oscillograph rocorda are rour.hl:r 
about 1·:! seconds long. Now we can preSUI"le that the oscillor;roph stopped when the 
electrical paver vos shut off to thClll. From the records "'.ie hove :1tud1Ed at this 
point t~e airplane yuw raachPd sc~ious proportions prior to tho o~clllceraph having 
shut o~!. There are two poosiblo vcys the osclllor;raph could have been shut orr. 
0ne 0 if t..'"ls nose or the airplam lias torn off tho inst.rutl3nt. would be Ecparatcd 
!l"Oll itJ powor nource an~i vould stop. Two, if the radar acceso door was blo•'Il 
orr the electrical connectione would be stripped fr~ the inst.'"Uillmts by too nirloodo. 

Mr. Co!"!':-..an: !ou stated that thoro could be two reasuna ror the Ql;cillor;r3ph otop
ping? :loesn •t it stop who:J U:oJ pilot releases his crip on tho stick? 

Mr. Xer:r,:r It is r:v undorstandir.g that it can bo initintod by o trigger en tho 9l1clt. 
To sto;> th" instrueontation, yo-J. haVII to reach to nn inetrur.~ont cattrol panel ond 
actuall7 t~ it orr. 

Mnjor M.tcDonalds May.wa have yaur impression or tho rudder railUI'•!o Apparently 
it st.a:-tod pretty c.arly in t.hr picture. 

Mr. Karr.s 'rhs rudder trailing cdr.·l tnilure soom:J to be a charnct.or1st1o nutter t.ypo 
failure, !his cnn bo bott~r born o-J.t os we inve!tigote tho rudder nutter. The rr~o 
castine that houson tho rudder h1n1Jo point is broken &VC'J. Tho lower ruddor tOI"G\IO 
tube wa~ broken or£ tho rudder baoo Cllsting. Tho aara on the bott0111 or this torquo 
tubn tailed. Tbo r1 ttinc on tM airplano to which the rudder tcrquo tube ctt.achen 
hao an .,ar en it thAt tioo 1t to a chftck ahaft trcn tm ruddor llctulltir.& cyllndor 
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de;icn and thAt gear M~ r$-d. ·nl(l ruddor d:;::per doa:;n 't. A''\!' .... , r•!:•.r·i ;t t . 

angle or tra;el or thl' r~ddAT • ;.,n<m 'o9 fo::nrl the 'lpp<lr r.t:will :t'r J ~.~~~ up;-cr :"'J . • : l" 

hinge point vas still a part of tho upP'Jr rudder structurt'. Ha.mvo:-, the n:dd !r '' : 
om or the last ite::s •e vero able to find in the area or the vrockar.o and it ~p;-.•o:.n 
to be in the 'III'9Ckage or the debris sano-.:hat =llor. I can't SIT]' when. 

Hr. Botr.Am Could 700. gl.ve us 7fr'll' interpretation of these breaks? 

Hr. !COl:!pt There is a r..ark on tho rudder lUI thCl'Jgh anotmr J)ieco of the aircrai"~ mny 
have hit it while the traUing odge uas atill attached. '<his c.~· hB'Irc caUEP.d Jcr.!'l 

!allure. There is ecce evidence or rlliluro or tho nssociatod torque tubes ror 
torsicr.al 'bending, This, houaver, nay bo iJnpact damage. 0Jr lab people nre checking .... . . - ' .__ 

- . . " ' I ..,_ • .. -. ~-•· • ' ~ + • ' -~. - . .. . 

.Major.Coborlyz .:no you believe it·is s1gn1fico!it•that:you!foun1·.that.rudder in 11 :~pecifl•· 
place'in tho '1/l'Ockage or:ls tho:rUd.dcr!shnjled.:so~tnat'•it~ca.il.d.Taiita:IE..tically rbtate and 
drlrt to nost any,part ~f,the areaE• ~· ::::. :·;:,~· •. ":····,;· ~ ·-" · 

Mr. Ke.'T,)t It is almost a.'l oerodynm:lic :lhape; ha.-evor, with the cormtructicn s1ch ot: 
1t is, it is dyn:u:dcally baln.l'lCed 'llith n very heaV7 lending edge; theroforc, it; i3 rr;y 
g'.leos t!'.at the rudder vouldn 't have drifted in an nuto rotation r..anner such as a slat 
would. A rudder would hava a tendency to fnl.l per the la'l;s or r,rovity. 

Haj or Coborlyz That ar.:nrers "if quoction. 

!!ajc~ '!'-~•·=r~st.t W,; ca.& cvneludo that it ;;as f'll .. st, a; stL~uct.w•tsl t&llun' t1.ud \..hun, 
a !ire, 

Mr. Ke.'T,): I would like to bring out so:m points r<:lative to tb.t finnl dac-.ngo. 
Act1!nll:r, va kn01~ t!u~t a rcloti7ely large portion or .the i'u::el!lr;c is intact.. '!l'lin 
would bo n portion or tln fu:;!!la3e frc:n station 222! af't, This ts diroctly be·und 
tha pilot's co:npart:nent e.nd t!1e &IJrltmi tion boy, "heM tiY!ro is 11 tll!mU'ncturing j obt. 
NCT.r, this .. .-hole piece of vrcckaga actually had been sow.:rol:r burned. 'i'his tic3 in 
with th'3 belief that it !'ell as a b::-J.J. or fire. In going arer that \.'r!lckarc at. both 
th<l scene and here, it vas dote."'!rlnod b;; a.1r Power Plant people, tb~:t tho er.c1:10 
could ha';'tl boen rur.ning or turning aver durlnc descent. Th:ts ootorif1g over v.a$ 
indicated i:y the fact tb<:t th'J blado:J on the insic!o or the tlor:lprt:::sor :Jcct.icn ':ar" 
shinglecl back. Power plant people state dcfinitel~· that tmre 'IIBS no :?ailuro .~r 
the cn;:i."'I 11!1 such. Engine a."rl accessories were running during decc~r.t nnd re.U 
in the renr section or fusala~o. Whon the airplane broke in two at ~tntion 2221, 
it wcrud open up tho No. l i~:.!ll. bey o.nd sctuall;r scatter .t'11al crtcr thiB ontiro nr"r.• 
Cc:rt.rar: to ths.t though, there i9 no eisn t.hnt ncy hen;y pi•,ccs or oiJ-ploM i'O:U 
throug.'l tin i'iro. Tha tip or th3 vorlical skbilizcr BhOHcd evidence or burrd:.lg 
outsido or cla~s ha~nes' cover. 

Mnjcr Tu:nquistz Would that lend 'JOU to think that .tht- :Jtnbill~er \I&S on tho 
airplano \:!'.en tho fir<l occlll"I'Od? 

Hr. Ka::~p: That could have occuJTod no 'Lho pieces fell tlu·onch tl:o \Jurninr. du\J::-1..,, 
Tho othnr Mjor ol~cnt \IS:l t.he p1lc•t. 11S hol::\et1 onl'-hdt' ,,r tho pUot,t:s ir.Mr lin :r 
VIlli burnc:-e. 

Mr. Dar::~.:mr Would you scy that tho vortical ~t.ll'oillzar ohwod •Nidnnen or rit"" 

Mr. Jeer.;>: Yne. 

Mr .. Ptlr'\~!:t nc ycm n;:-110 t.~~~-~~ !.horu \-In:! ~\r1dcnce ~.n t.ho ·t··n o·1 t.1 •~ t,,, ... ,,,· .. ~ 
~t .... ~ ~l: '· .... 

. .~ :,. 

.• = . •.. -~ . 



.. 

Hr. !t;.."':f': re~.thorn v~~ : t·~l i.iT.l o! tho otnbllir.or t.hn~ .:1.3 ~·;hJr·t;":f'.d to n.r1 ·l.:l 
li. ••as ::rokon 1'r0<:1 the air;llane, th.1t is i."l line with C".:.r thl."lking, 

tf 
Mr. i!er:n:m: \.'ll can eay pos1t17el7 that it wn~~·n .• ot subjectn:l to i'irn dut-ln~ ntgb~. 
but a!t1r disintegration, ! .. ··· 

! . 
l 

Mr. !:e::r,l: That stnb1l1zer tip is in the lab being chcckod. 
q 

Mr. !'echt1 Would you think t!:'.at tho stntllizar tip r:dght pns~ibly !v.'l'!! C~tllr.n 
thrtr.lgh b-.lrnlng detris becauna or ·.rc !act th.it tho burni.'l~ dabrin hl'.d ll hr·a·ti lr 
mass c!rac ratio? u. 
Mr. Ie::t;J: I couldn •t e.rur•er tl:.at . Jl . 

jar ';'-Jrnquist: R011 about falling throuGh nlball of firo? 
l . 

1-lr. !:e..-;:>: The vertic:U stab111 zer was badly. broken up in+." four tn.'lj or cc;:Jpono:Jts; 
the ve:-t.ical stnblli:z:cr tip; the S"-lbillzcr r:d( section; tho ru<lder it:ol! and tro 
lCNer portion or the stabllir.or ··~ ch rcrair.r.d attached to th'! back or tl,e air,,lnn3 
itself. llcthlng that rer.a.inod to·. thG reor. ~octi~n:a~01.~· :3igns or< burm:n::• 'l':1e 
inte:r=A..iate section eha.:ed no evidimco .9f·hlll""...i.'1g, •• The;.t:!.p·it5olf did ·~hov 

' evidar.e3. or:burningl that is 'l:ey:I drl!"ol .tlxl• i:i)i-Jclt13ion'·thiit. i.t"•~ell th:i'CTJ;:b tln. 
':ball 0! firae ~-- ·,-'. I ·, -,. ' ,. ,"1. .• ·' ·-,....._ •c· < :~ ... ~ :·· •• -· • .' -~ • -: '' , 

' ... -· 

!'.r. Be::-..a.'1: I was goir.g to !l'..lgge:':.; ;;arts do fall off th"J .1it'plllllll lihcn it di~L"Jte
gratee ~d in dosccnt pass thro·.:.~::t ':.:'le '::nl.l a:!:' !L~ ar.d i:.'Mr. is trey it 'I:.Js ~.ib.l3ctcd 
throug!l the bclJ. of fi:-e. '!'hl:s tip !'ell off '.;he aircraft ·..r'.t!:C"lt !:cving l.:um 
::;;;.bjern:! to firo and passod thro•Jc;.'l th!l b:lll or fire. 

Mr. r.e::;:: That natches v!ut ! :t.~ t-:-r..nB to ony. Tt.ey op.:;uj u:> a ~cl ·!'lll; -:.·~ 
is lor,ic•l to as=e th:!t .,...c do h.~.,.o an nroa subject to n L"l.reo quant-11.y of ;':.1 ~1 ~tnich 
vould a~•w.lly i&nite a.-xi '.:rJ..."""1o 7!:.-J !.n:.tisticn or this fuo!. t!":<!l'CfOie, Cot· n .~~'!nt 
wo,lld &.1~ to tho volu.-::e or !'ire. 

Colonel J:ngln~: l1;y wa c-::-tclud<:l f:-= ':.r.is tl:at tho cent :n-o ;JOri;l e-n cf t:'li~ ~-o:~icnl 
stablliz~r n.."'d posf:i.tly th~ rudd~::- -.~~:-<:> :-.ot on the llirplrov• a."'d repm·ct~l cm·i:lg 
dosccnt, 

Mr. Kern;>: No, I don •t thin.l.: so; 1:e a.'"O not in a position t.<> :::!l';c: t1ll'.t. ~or.cln:;Lo:~. 

Major Co':o:-l;n I woold likP. to eo 'ncl: to shiftl.nr. of no~a gca:." 1:: H.:; ••:er tl·i.~to•i 
positio:-t r:.C tilA dr~pi.np, on t.o the nc:l! ·.:hec:l dc01'! do w-.1 :~l·;s r-r:y d&t~ ;:";"1oh tc.Lls 
us how ;:-;~!: lllternl ccceler•t.ion or ho-• :::uch of &. Y8" ve J•:n.~ 1-.tvc in CNcr fer;• thi~ 
nose cea~ ~ beco~o unlatched. 

, :r.r. l:Or.t;l: !:uch in!orr-.ation co'lld bo ..,o:-l:ccl tt?o 

Mlljcr Cob-l:·lrr The reason I t~ention ':.h!3 in boca usn or:s ot th~ pt~on1.t-l" tnrtm•" 
con::idor~ is tm ;raw vas l.lccolo::-nttJCl "r:-; the opening or tllo nas'l wbor:l door :.n I 
1! ~'fl co·.::'.c! !'1.'1d out to wh.~t c!Gg::-uo or j'li.V wo waro cuttintJ prior to unln~cl·:!nr. 
or r.oca i"O:l!'J it vcr.lld hol:' r.: to u!. ':he::- con~r.~ 01• deny ~~ts !nc:tcl•, 

Mr. Ke:npl ro co into t.hnt point n little 't:.it. turt.hor, 1n~1de t!u: noro -.11~·:1 t;:ot·, 
i:J a Ctruc~:.::nJ. on:pcn!Ulgo '..'hich ~htii::J CIV'ider.co of the COli!' haV111[; h.l.t ~t 1"1 Nl 
eithnr siC:e, 'n-.is !s actunll:: borm• au~ through tho ~kin I"Ju•l: on "!.tlll!l' ~ !~n •nc\ 

19 



;..., 

' 

... 
on n:1c!". ·.·.·:-~!. d!'lcr t.l:.D~ ur:a __ o·t.: ;.ill:.· nllat thr. .-:.-;,_·(• :·r:-· ... t.n j·!.~.;, "1~~- ~ • _, ~ 

How r.tt.Jc!', :~a l02d it \lC'Ill.i ·.&::c !.-:: ;et. tJlll i!e":lr of~, I c,.~:.:.~•t n...~~:"r!:- 1 .~, .. q 

The or.lr ~!:!;1~ va.:s aci:.ually •.r.at. ··~ lcnc-.r when the nooo f.t'AO' ~ct.•mlly hit ~.! r• ·: ><·r 
that 1t v~ an angle Unt """' not nJr.Unl by tho no~a (;Oar .:t::d the n<X'a v,~.,r ·•c·1ld 
be about. 15°. Free thllt, I 11ould s:17 thllt tho nose enar m07ed boyorrl th~ H .. "'\1':-a 
ot its nOM!Al t1 tt1ng. It hit the door nnd forced the dcor open. T!':in ·oM.:i d 
indicate ~ ::a tm t the%'13 had bC<!n 'c::o other roason nnd ~-a·.r in thn pose f:M: .. 
door 1tee.I:. 

Mr. P.cynclr!3J o..nection or tbe !'l!!llln~o is l1ll arroct.ing !'-1ctor on t.h~ ;·orit.i.?n 
or the ne3ti e;ear' rather than 0 load.'! or tlxl wl!ig!1t or the goar. 

Mg~ar Wen .... 
: . the. rud::lli:-: 

- i I , 

·. Jl.r~ le::l;): liot to c;r·. lmO'•ledgg •.. · 
' ... 

Major !J~i Could I nsslll:la t.hat tm ruddor left the tail :<:action br.fcrc t.htR 
ball. of !"-~ occurredr 

Mr. liErn!)J •oo rudder left th3 c~:r..cr portion of t!-J'l sta'b:Ui:-.er llha':. appoc..r!!d 
to be m'~::- t:-:e b.ll1 or tiro, 

CH!Jtdln "!'"!1:-:"'ft Jia t.il3 !ur..,ani porr..:..on of tho fuselage "crokn oi£1 cottld 
dntem_'\.n'! ··~c:!l way it fell - right or left? 

}!r. K&.~;J: I &.."0! not too cu:·e t:1.~t : = gi:ro yo-~ a r..al str::ight am:•~r. C:u
!'u!lel.aga r.:-::u? 1-~~s 1oede n rlet"l.tied u-.:ll;.'sis of thl!< end it 'l! not t.or. •11o'r t.o l:!o 
at this ~~. 

Major '.ln:-c:~: C~n l'.r. Lom:st.1 .~.,:r.:~ r t.!-.nt? 

Mr. Ke::r,>: ?7<:-tably. 

Lt. Si..':lpc:~: :r too rJ.ddsr ""-3 doilcctc.-d, is there eey v:;y you c.m t·~ll ~·u.:.h 'ro:J 
1t le.fti ::..:: ·.ro go lln:lar the r.s:n:r.-;:tion tl-.nt it did not £:0 through tllc h"'":.: c:' 
fire? I! :~.e ::-t!dder 1:; dal'lectcd, cC\!ld you toll i:'l ·.;hich ci :rectior.7 

1-!r. le!'ll': :o:r e:r.pennaga pt>ople nrc curi"!lntly tr:;'.-r:g to d!!V!•lop that -lll1 ;,:;~,. ::ai. 
ear.c up ;:i· .. ~. a.-:;rthlng ::tt t!d!: oitt.:rg. with an nr:curate ~t"CUCn<"o of lt .. ~ 1" :"."it•r,, 

}l.r. Heel:~:: ·:·:·.: r::cntion the r::t:rl~ c.lcr-~: the ruddar, ,.hic:h ric"!!'l 

Mr. Xo:up: !r.t 's seo - it 1:0'.1] d be r r. tl:e lef~ :~ide l:ut I >:et:ld lmv., tc• :~l!:·t ~" t'O,. 
I r!on•t l==-·· i!' trot. ~:J been dot.crri..~d ns yot. 

!'.r. lloyr.nl::!: Cc-nceming t.lre !:Ppr.rdion of thu nose nnd !\l:'dl~lCil, \l'll'!'l !.],,_. nr ;· 1'11:1\ 
tru-Jcs 1r. t~.l~ ;,rrn? 

:ir, lto:::ps ~!Nl arc no !'uc·l c~llc i."l tho nir,Jlnno rorwar<! ~ 22~ or i~ cor.t.,~r.o:: 1·: !.!1\.ra 
the !'U:lel~ f'. !io Win :I t\:lks >"tlru utili r.:.rl on tlrJ de:nonstrnti~l run - ~ll r ~1l 
cont.'li.ncd c·. -:or thfl pilot': :cqJart~Jl:tt. 
Major Tuln;'l!lf I I!' thoro ll.r~ no further QUOStiOil'' liro Y.e:t., UH\ b~ 'r.:':¢11~00," 
Thank yo~:, X:, to1:1p. 
iinjc.;:o l·~er.dt '::ot.'lSht in tho r.oxt Hitn:,:l, 

111\jor Tur:1;u!rt cxpla5J1LU tho P\U'POS: of tho irrtoct.icntion, llo f\lrtiYJr lo.1.t.llu~: :HI 
veri! L1.10rn !.:: l::.owever. 



Hajor ~~uist: Your na~e, pleasa? 

Hr. St<l:-..s: a. J. St<lms. 

Y.ajor ~uist: Your position, please? 

Hr. Sto:-!: Chief, r~chnical ~ngincer 

~ajoz 7 .. ., .. 1st. '!'0- .. gcJ ;:lleii!.C! 

Y.r. Sto~: )9 

Major ':'.:~.<;uist: Yo•Jr experience? 

l'.r. Sto:""~: Fourteen ( 1!:) years with llort!: l:r.trican .a. vi:•t ion. 

Hajor ~;~uist: ~ould you tell the board ju3l ohat you have deter~~r..~ ~s far as 
conclus!:::.! or possibilities of ·.'!!at l'li[:ht ha'/e been the causes for t.h~ ::ccicient? 

Hr, St<l~!: At the present ti:r.e, I don' !l&VP. ~"Y conclusions since "'" :b not hav" 
any d;.t• ;! to the r•rts not. corr.inc ofi~. f"o:-; while ve von•t be anle ·.o hetve 
a!'Crthi:-..; ~t!"!n.i:.a t.i.nt.il ;.-a h;awe thPi -.o;--i] on ~~:·:.s coming off ··· such a~ ~ear Con:-~" 
slats, ~::. 

Hajor ';"::..~~uist: Hav" you narrowed :ro•1r i:we 1 t trat ion down t.o say a ; · .. l••r. of 
possihi:! :i~s? 

Mr. Stc:--!: !here is a possibility WP. l'.:.:: ·.!",., wore! today that ~.e l· 't ·r .. d 
inboa~ !:,~s could have left th~ airphn- ~ .. ·Jsine the high degree .o:' :.- ,..,; "l!oc; 
the no!• g~ar door could have laft the :t:!.r;ol:.ne c.-au~ing the radar cove:, t<l !':~vc 
left an~ :A'JSed the y;;w. There see:r.s to have.l:aen:sane:difficillty,liith the 
traili."l' ~.:e of. the·· r:tder. ·:AS· far. as -I' knoir noric:orthese (po-ssibU1tics 'h.::.ve 
been ve:-~~!ed. The''riext night,·:tt~was detcr+..incidlthat,the•:nose gear door did 

" - . . . ·- .· -. " 
... - ... -. '- • .. 

M:.jor ':'!~'list: }!auld you care to elabo:-ate• 

H:-. :;t: :-!: :'here is also a posslbllity of !::s ;.&bili t::r but we do ha-:e ~-~a <>n 
1.2 ~ac~. ~'""o~r md flirJtt test data and IN <:!o not ox;>ec~ :>brupt disc:.-.~inuiti~c 
in the :;,: •. we would not oxp~c~ to fall c:·r a:. l.~j .. froM the cur.·c .. ~ ''P''P1 

/. I. 'f 
&. s~:-.<.-.: '.lo have the datn ot 1 2 anrl ! . ~L !~ 
:.ccid e~.~ :-: :ur'i 

AL uhat tlac~t number : :J Lh~ 

H:- !.'~:-·~~: Do wo r•ve data purt;in!nr. b tr.~ r:lr,h dol'lcction a~ hi;:h "~" ;u,l 
hir,h I' ::-.:..~:•rs in !.11e wines and ourf:>cnH nn1 ~h; ~true tuN~ thel'lsclv .~~ 

Mr. Sto:-J: I am quita suro thAt th•t data CC'J.l·t b11 work~d up by tho !:~ :•Jrt,tr·" 
r.roup. 

~· •• 

.. 



HrA Be~L-:: On th~ sor!es nf 'F ~~ .accident.:~ .;, who:'l ~e qu'J'e:tione-:! t.he m.tl:N•i~ 
LB to actual distribution or l~~' ve ~r8 g~tting on the.vings, vs had a 
Yariance Of 3s-$01 variation fro~· that for.which.the.alrplane.vas.originally 

·. -~desicn~· Characterlstieall;r, that data·vas"tnlccn•rro~'virid ·tUMel data en tho 
1"-:-100 vu ta.ken t!O'it!is'quit.e llhly't.hat."ai;.wiitareieita:iiiiing:tlia;F··lOO to find 
out \ttat t.l:e actual'dietl-ibution.or loads•ara:on•ouriviilr;.and;t&ila it..V'Juld be 
quite di!rer!lnt rrom·vhat.·wo calc-.ll.ated. . . ; . 

Hr. Stor...s: COOlplAte disagr'le'"lCI"l~· I dCl'l't think thaL the F-ll9 should 'lntor into 
the pict'.lr!l. The F··B9 had rlifr1c-Jaies in thr. subsonic r!lgion. Wo have already 
paaaad 'lllu r"'r.l"" ~'' e:l•ius.;l_, -· t ~ L~ rJq:JI!t tc ..... H ·!51!!.. t.et :OJ1PlY Citf.ct directlY 
or indi~ctly· Air loads h;.v., b@en !'lea:mrw on a.ll models to vcrii'y that. I 
believe tl'.!lre is a big differen~ ~n thr F··lOO neries n~ far an that Roes I 
belillY!! a:l d.1ta now existant ;,,s !h01oTI that l.he maxilll'l.., chanp.:e i.tl t.J.c co ~fficient 
occurs •:-::·.md tho Hach li"o of 1, t!':e chant;cs ue gradual. As you get :.:do" Huch l, 
the cl:o."lges ar:1 very gradual All ~he !'.·ll9 diffleulti.,s ca"'e about t: .. :::ou5'! ~he 
ealculatic:-.s ver" not in acree'"K!n~ ·o~l.th tho ac:.ual fliJ:!'It data.. The~ ... 1-:>:orls !'l.::.vn 
been me~!-.:red Arrl the conditione ~ actually • lowe~ lo:d condition. r ,j=:J't see 
that. t~ F'-1!9 experience partic-~hrly a~plics at all. 

Hr. Be~.::.::: I pose oM rnor:J tho~c.t. The Yitd tunn~l :!aU that we di.•i .ieYrbp 
for th" ?'·100 - we mako a s1Mil&.rity betw~'!n t.~e dnflection a.'lrl t~e ::rh~h of 
attack .::.n:: r~st:ltant distributior: ;n<:! if '"' dc.~•t hne .. ~imill:rity h;r~ -::on ~<e . .. ... . . . . . ... . . .. . . . .. " ... -
1..e.1..L WI lit~ '-~'":" r:nnr •• r•.•.Lto•JJ..l..Lt..,':" ~.:.~.:. ;.:;. 

Mr. St~:-~: I bolieve. if : rr!""e~~e:- CC:"'r•1Cf-1.-.·' t.ht=t 1~;...!!'5 ·.were \ff1rkr~i t:~ !"cr ;I 

~ore defl~::~ air::r;ft. in ~ !·H'!'!s of coQ!fic~!c:'ltr- 3ascd on that, dc:rto:oe~.1·)n5 
were c;l:-:a~ed. nnd lo!ids ("';.::r.·;l•~~~ fn.r- an ~~ l~t.i:: ~ir:~!an"! net !'cr ·1 n~!::. 
.1irpho:e. 

Hr .. Pen"' a:--.: 
_.tion te~~~ 
airplar.E 

·.;,l are comint: t.c ~~.e ;'int do y ~u b;~licve in l"'lt•nin;.; j; l~,,~ •v•lu · 
~~ obtain h'hat drt. . .-. :jc.d dis~rit·Jtlons a:e o~ on a p:-ot.":.'··t:'i'!' 

That is a bro•ct c;~e~::on. 

uajor ~u~·-·•~t· 10 • 0 ''"'! ·--' 0 

Xr: ecr•a:.: X:))' I 1nterjE.!C~ ~ ·.;,·..:.;:.ht. T~~'i li:tJUII.C ::•-4. a ya·or~ t.v 1ht! r!~:"lt 
'rl9 a!'"c i::. •t:--o ... HTif!nt that. it "·.;.y t ... ·~~ c.., i:wt.1r :~it.:• !"ar.t•~:- ;,~ R:-t: tr/111;: t~ 
t~et to:t t~~ :"lot C'lf how tho ::·r.·.- ~·=·~ !.r.!<1 r.i!c ;;j:p~~·1"! ~j·J !.!:c i:1i:.1.-,.: l.1: .. ~ .. 
that ~<ere :alculate.d differ fr·,. ~c~ <>r1;;1nal '"~1,,·:? 

Major Tcr:-.~·.:!!lt: \o.'e are cnrl!·lc~~!.;:~ in,~rlhili•~y ~J l.lne o~ !.t:o po!ll!'ilt.~.) ~.1u!ICU 

in Lh19 ·~~· r W!l tl\11'1! u .•.• <6 ~ ~e~ult. ur t~i~ inv,r.~i:{3:1cn ~h .. ,:·-'in~ ! IC'.l ... cl. 
Jrfice 111ll =on,idur all c r th., f•c~s 

:-<.r. !itor~.!: ~elativ'3 to in·.t.;o1Hty. A~ t.h•t ;Jru:tont tl:-.<1 wu havl! no ro:~r.,n to 
oclicvc t~.a~ the 1nst.ab1Ut,v exists in thin sp_:!C<~ r.nn~~ ... , 

Colonel !lc•:&.:lasl Mr.·storms, in ioiir Joll:n~.onlline'er, .. roz;lllor~h A111ar:Lcan Avtt,tJon, 
do you haTt occaaion to t.~lk •1.th tut p1lot.:t7 · '· ·.-- , 

~r. :;tom! "r.,l'l t!mn to tl••· 



.. 

Mr. Stor.r.s: ~t v"rious ti"'"" 

Colonel Douglas: The reason I am ankin~ you h••e n~ 1ata to ca~o you UJ thi~~ 
that. you hne an instability problem? 

Mr. !ltro,..st l'lirectional in•tAbil1ty at tlleoo ~-1ch ntt.,bo~o? You !!!'.tat •Hfr,,r,.nt.iAt" 
fr0111 directional control ·• a "h1!t in trend is ~ot. instability .• 

causes of this accident? 

Mr. Sto..,s: 'lot at this ti,.,.,. 

lir, Coffl"an: A short time a~;o you said t.ha t y~··· caused th!! :.irr-tane t.o en"'• a;>;;rl. 
b that. your personal opinion c-r· ~.;,. t a s~M.c-. ·~ y&"s? 

Mr. Sterns: Th~ only concll:~!.o:1 thst "'"' ~ave r·,ach~d is thiiL t!:e airpl .• oo Y&\o/<!d 
to aprroxilr.at.,ly 16° for reasons unkno,m. In n::· opinion, t.h-.t voui.d "'''""c,; ly 
cause the ~ir-,.>lane to com!! apart. 

MaJor TUmqulst CY.pU1nec1 tr.e purpose of tlln 1r. •<!~t!gation. 

Major 'l'urnqui3t: !oar na,e, please, for thn re'tJ:-d? 

Mr. Laf'rtsta: Antonio LaP:-est.;. 

Major 'I'm·:lqu13t: !our po~iti-?n? 

Mr. LaP:-esta: Asaistant.Chicf of the Structure3. 

Major 'I'ur~quist: !our age? 

Mr. LaFresta: 1:4 

Major 'I'ur:'lt;'-li :<1.: Tour exp~rie~ce? 

Mr. I.nrrnsta: 1\ little shtJrL ol' 19 Y""~''' wllh ::•rth AIT'erioan Aviatclll 

Ma~or Turnq·Jist: Mr La.rresla, will yrm .tu'"""' ·w "-hnte\'ar rlr.<!1n(::< .l': • l.r.''" 
arrivl':l at, ~nunorating a nu.'>ber Of ;:>O~r;J!liJiti ., ll:aL IT.i.otht haV•! t'<:C•1.-··c•.: .,. 
cause:! I. he 1nc:1dent &'ld D:l,Y s:.:llntantla t.cn1: (Ia :11 

M:-. Larrest:u ':11c bi;~a~ost. U!t. ut ttv1dtJ!1t:'1 r., .... , fJ~o.., thr.: f~i.~ht. rt.'·: .... · ~ ~~"'t 
'W!re salV!li·.!d from the \1/T"OtkMf.C ):l th .. :., I'fH':~ ::• · .. ~ f'intl l,;.hi~ hif,h ;,· ·t, 'f 
yaw a1~ tht:s high Mach nurr.bl"tr 7h& a""'f"l ·~ .,r Y''""' '-!.:,t. l.hf. rr!C:• r"i! ~,,,... . .. ,, ' 

the doei;:n li!'litn at tt.i~t J-!~ch :.umlou:- 1-' ·nn: o.l• •:"01 "" feel Lhc f<ll'r.•W • · ·•! 
by this h1ph .rq;lo or ynw Cu'J:">•! tho ~Ln:-:t.u,tl .:t:oinlO(:fld.i O!J,. At. '.l•. :,.,,,~, 

Wh2t. cnuSfid ~ho an(!ltJ or yn-.:. I don't. ktH.J'.-1.- *;'tl.; fJ\"irJnnt'o u!:\ch indh'"ll·-·~ l. .. ,~llt. 

the uvi·leneo ·>t unr,le of~ Y•• o.ro ,...&ch t.hin;~rl .,., thi~l "" 1'1nd Uurt " .. '" fr.,nt. 
end of tho a1rplanu loft fon;.rr! of st:.rtinn 106 tho falliH•• al thi~ '• ,,. 'Tl ·.~ 
known lc h•v~ occurc<:l fr•.•-n I,,:·~ to r11.•lt. 



Y.ajor Turnquist: Can you =rr~w Uuo t. down t.o "''Y po3sibili t'ls? 

~~. laPresta: What caused t.he yav - a question of aerodyna~ics. 

!'.ajor Coberl)-: We are also interested a111ide fro111 the break-up of the ~ irola,,a in 
the probability of the escape of the pilot and you say that this nose ~P.ct1on 
broke orr at station 106. 

Mr. Larresta: 
v1ndsb1eld 

Just forward or the pilot's 00111p:u"tment rit;ht in the :t>1 lla. of ~he 

Major Cobercy: Do you have any oom:nents rer.arding the breakup of the canopy or 
have you drawn any conclusions from this? 

Mr. Larresta: I have personally dravn no conclusions·~o!ar as the crash,of the 
canopy rails. Both'ra1ls;"ileem to:h·ave.gonii.tO-.the~rt~t-1 again. We have. a couple 
or fittings that fit under· aome roller!! that: keep •thai cs.nopy bolted dow. ·One or 
these fittings vas definitely bririolled which vas indicated that it van forced 
out of it's reacting fitting. Then the tW? rails, the skin nt the back end had 
failures vhich indicated up and to the right~ 

Major Cobercys Rave you ~oncluded as t.o whether or not this failure occured 
~i~ilt~~e~~~lj ~ith the bra~ing at 106? 

Mr. L3Presta: 1 have no tho,ght in tl-.a t <nanner 

Mr. Coff~an: Do you have 417 opinion ns to whether the pilot wa~ otill in tho 
corkpit in th~ seat at the tim~ the canopy rails went up to the ri~ht? 

Mr, LaFresta: No. I don'~- haven't any opinic:. on th.llt at all. 

Mr. Berman: Can you tell "3 for the rc~o:-.i, "h-'t. valuos of yaw arx! .·ac:it lh" 
airplan" vas designed for7 

Hr. Lai resta: I did not look thit1 uo. ~~ t·ecotlection is that the critical 
condition for the vertical t.o.!l was B0 y•w P.nri •oout .tl Mach nl!l!:bel'. -:t. t.l:o 
high Hach N""'ber the yaw ~.ngle eccordinr '"' ou~ -:!::.t;, is pretty s:otal} -,, .: '"''"' 
not a critical condition, 

Hr. Boman: In the static t~st of fusf'l n,:•• did l-'11 d~•·ivo lead, 0 forrN• And 
yaw values? 

Mr. Larrestn: No, we test for both the """""1 !•Jrccs and tho ya>~ force''" ':'hes" 
tests havo been complet~ succ~s~fully, 

Mr. Ben•an: Whot variation~ o~ yav did thaee tnsta ~how'/ 

Mr, Lal're~ta: I don't I'f1Me..,b'lr 1 Sid. I ,)u~t doon 1 t I'CM0:11Uf!I' what. thl" <":·lt.!.c&. 
condition was. 

MaJor MacDonald: SOPlO or t.'l~ otarUor witno~~t'll have ""tnLionu;;l fr~l{r .. mt;ot\C'II 

particlos which Clow orr tt-o a1rplanu .and cll1 nL•PlO 11uporric1lll dnmnrr•, ..t.c. 
Could th" •Q• havo producud .. nn~~·,h fra"'.onts in tho 1hoa.r woh undrtr tlo.- cr""''''·" 
Plodical authorities h11vo soi1 that eo,.o Cr·nt:....,nt.:t hH Welch 1100 brokn t:~t .,., 



~ ··- . I: 

.. . .·· .. 

and I .._.!1~ w:o::1derinr. if pos~t::,ly t.ho nc!!'= !octir.n c'uld ha\"•• f.;.!lt·:i !_u ~·t~-;.;.,,~i;:c 
the shMr v~b under the oon~olf1? Is th"'"" arcr~hlng to ;-!>ake you beli.,v .. >t::hat. 
this could havft caused the shrapnel? r~d you acco~nt for ~ost the sheet metal 
in that area? 

Mr. LAPrestat I can't answer that la~t queAt~on. 

Major 1'urrquistt llow about tho first .,,. .. ? 

Mr. LaPresta: Well, I know this nuch. T~at first of all, he wae certainly at a 
high speed which ave him a ve hi h •r• ~ 
s rue ura .a ure, that pieces flY - rtv,.tn, pisces of akin - they will !1y to 
beat the band - they have a lot of ener;j in them, It is quite poS3ible t!~&t 
some or this eturr out or this eom?ar~unt, since tho fron bulkhead ~nich had 
been torn apart would causa tho "Q" pre,~ure t.o build up in this fon·Md part of 
this lover right hand compart,.,ent, that ae th"so pioceo break t!.ey will fly t.rrl 
it is p<:lseible that things wuld have thro\r.l t.aclc from that compo.rtm<'nt.. 

Major Turnq'J.ist: Mr. LaPresl.ol, could you civ" us a rough estimate of how many 
seconds or fractions or eeconds would tRkP tr1 tho airplane to break up after 
that ya>P. 

Mr. LaPresta: I don't believe I can ::C"!Sver eu•t. I do kno" that structures can 
break up awfully fast. For instancea, when wo ~ere static testine thn wing L~ 
our lab we had a CAI!lera that I believe was ar.1und 200 fra:nes per secr,nd and ·o~e 
!:.:.:! ~!::i: r,:i=t::! :-ic~t :t t!:::: ~;:;:::- =~!'.;::a v:" : .. ~..; •1ehlcr aeci.io:h ~ia suspect~d 
that this 1<23 a weak place in the ving · :.he :,c!lt. likely place t.hat it micht fa!l 
so we wo.."lt&:l to oee if we could photo~:r3ph th r~ilura as it dev3lop.,:!. I l<nmr 
looking •t that film, cne fram~ we had a pm·!",ct, ;rieco r>f struct.u:-e, t.h·~ nnr.t 
fra..,e it wa!l all gone. So structure Cb.1 1:o ,.1t71 var.r fast. 

Majer Turnc;uist: Would you estirna+..e t':o. t t.n•· ~ trplano brcl<c up in n oecond? 

Mr. Lafresta: I wouldn't l-:n'"' whst to sJ:t. 

Lt. Sir•pson: I remember looking at tht •:-f•d ?f:~, F.peclc~-'1;: ~.f :::.:t!..:;:o 106 ~s 
rorvard, vbt is the station aft. unde:- .,~·1r~ t.t;.,. pilot is ·.:ho..-e·!he--•11 of firn· 
cccurrr.d? 

Mr. LaPrests: Behind the pilot? 

Lt, 51.-..pscn: Rieht. ' ' 
:: , •... 

.. ·- . . ... -· ' .... 

' LaPreeta1 <22 
•. 
• .. '' .,. 

Lt. Simpsoni . Is that af,.Pi~ne in throo s~cti.ons nw·,. Up' t.o 106, 22~, than at't, 

LaPresta1 That part to 222 art in t.hA p.o.rt that w~!l burM<I I csm' t s;y t.hll.t. 
all t.ha structure from 222 back wns in Ura fi r.~o I do knn" tJrRt 1L ~G Ql} 
mancldd. 

Lt. Si,..psom Is it pooaiblo that Dtnt!an 10(· fnJlncl rro:r. Juft to right and ao 
that ~tartc:d to broak up, p111rtieularly 1..1. tr. tho :~pond that structuron CRn !dl, 
it could have caused that. exploDion vh~1e th•l pilot vas at.1ll in t.h11 forward 
section. In other words, ot .. tion 106 h1lt<1 loft. to ri~;ht., it rr.tl'/ t:nve littrtd 

; t: 
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the canoPT vhich failed lert. to ritht, the e;o;plosion could tJ.o..-e been\ 
vhile the pilot vas still in the cockpit of the airplano. We have thl 
pieces there. 

Major MacDonald: Which of the fuel line" >«>uld be in that area? 

Hr. Laf'resta: 106. 

Lt. S1.onpaont 106 'IOJuldn't break L, that area but we don't knov how fast -o 

happened. It could have been fast enough tor the pilot, lt!o certai:lly coulc!n 1 t 
think fast enough to try to leave the airplane although there vas an indication 
that he did. 

Major Wendtt lo:a can try to compare that with these gentleman that hr. na>er tried 
to eject. 

Lt. Simpson: The airplane is broken in three pteces, right'? 

Hr. LaPresta: Basically. 

¥~jor Coberly: What is the direction of the failure in 222? Can ycu dete~~ne 
in vhat direction that failed? 

Hr. LaPresta: The art part is burned; t~e forward part is pN!tty badly Mangled 
and frankly I have no thoughts as to hov L~at piece c~o off It is co badly 
mangled, thi~ piece from lOS to ~22, thnt we don't know. 

Major ·rurnquistt Arr:r more questions? 
•· 

Hr. LaPresta: I would lilce to bring up nnn rr.ore point, and tha"i. !.a, the hori?.Ont.al 
tail that failed - the left side failed appar.eatly !rom R down lo11.d ar.<l ~h'!! rir.ht 
side as vall as ve can tell !rom an uplo1d, l.iut I wan<;.od to bring out is that. H., 
is ~·opinion that this tail vas still on whiltl t.he,wing.wae.still on.QI'Ii tho 
fuselage was ~tCre or less intact,. except·for .. the;part~.f'ol"\/iird;·or·l06. r It>lrould 
tLice !o~~ reactinlf !'orce to build·U?' a load' on. th·e. tail';"': t!:e:-cforc, tnt3 :~tu!'f ::p 
• • - • - • •,. o - • •. +- t' I 

ahead ! believe 'llas more or: lese, intact· except.for,'thei extre:ne. !orvard pnrt of the 
fuselage. · ' '· .;· · · ... ·. · · · 

Major MacDonald: One more question, if I !l'.ay? Do you have aey idea h·~v the henvy 
score marks got on the upper :~ide or both i!:t::lbilizere? The heavy scoro narks I 
believe were 30° off each ctner in RXi~ • none of which aligns with thn lino or 
flight. 

Mr. LaPresta: Well, Mac, ;you are ahead of mn. I sent that one pieca l.o t.l:o l~tb 
for an anlll;ph !tlr what the so Nrks ar~> and I huvon1t ~;ot RO answor on ~ t yt<t . 

.Mr. Co!f'lnan: This io the 48th flil!ht on thio p\u.fiCI• I pras\ll:'., ~11100 n!' the 
previous flights vora Rtructuro:' tlight.a · w11s thi11 high nnp:le or y;aw 11ot.ice.:l on 
aey or the previous flights? 

Hr. L&Presta: On Flight 33 which was a Dulld-up to t.hi11 maneuver indicnted an 
anglo of yaw- I don't !mow whothor to e•y S0 l•r not. lJocausa I r:on't bnl.iovo a~·· 
nn'! ha11 docide:! what zero is !Jut tha I"Mtmu.'!\ an~:lc! indicatod on tho n>·:nrd 1!1 '.. • 

Major Coberly: And tho doaign ltmita ware 8°. 
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li&jor MacDonAld: 
t.i.:! t? 
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: r;·~ :_. -.·' 
··~.-:--·· .,. ~-

- '-. . . ~. • .- - • • . . ! • 

Was there a:v curlo~lty about this ~ - did a.nybocy inve~tlga 

Hr. Lal'resta: I have not. heard of an,ythlng along that. line, Mac. 

Major Tllrn;ulst: I would like to make 11omethlng a l"..:ltt.or of record here. l!ov 
close on previou~ flights have ve come to the ~onditions that exlsted.~n this 
flight in Mach number and 0 forces? . · -

-------

M•o 'te~: esea. A.,ant - going back to fllchl jj - rv recollection is that. he would 
est up to 1.47 Mach n~ber and a load factor of 6.9 at an altitude - I believe -
in the ~lghborhood of-23 1000 teet- plus or minus a thousand .reot as I recall it. 
On this piU"ti~Jlar flight he vas ehooting tor 7 .)J load factor at. the .-,uilllUl!l Mach 
number poeeible, at an altitude o.r 2) 1000 teet. 

r.aJor Turnquiet.: Was it correct that thia vas the most severe te~t of tho airpl~"'e 
'that has been accomplished to date? 

Mr. LaPresta: Ae far as aymetrical forces. ye!l. At the timo t.'lat he '-'&S lit thie 
SO angle o.r rav, he va~ at a Mach of 1.4, I believe. I am going onl)· from memory 
on the record. He had been to a higher Mach nunber prior en this srume flight but 
the Mach number had dror.ped of~ while the yav w:1a building up. 

~~. laPresta: !es, sir. 

Mr. Reynolds: 6.9 0 and 1.4 ~~ch number occurred simultaneous~ and indicated an 
air speed or 640 knots - on flight 33. 

Mr. Larresta vas excused. 

Recoll"l'e."'ed at 1500. 
• • 

!'.ajar 't:endt: Do you think ve should get so:nc li.~"'- people vho vera at the eceno of 
the accident? 

Mr. Reynolds: I ~~as lnterostad in NAA flight test. people vho \/era at the ecen! •· 
. people who had things to do.with the .tests·baing_conducted •. ·_- :·- · 

:- .. _'~·.~-~. ' • c. -:·- ·• ·,' :_.-~ -- ··-';·,···., ;, , __ 1·.-'::.,:."·:''·-;; -_. '. --~- --~ •. -.·~·,: · .. : .... ~ --
- ·.l'.r.·:Coffman: ··!lelievo it vouldtbo a,waot.o·.ort;tiM!h~:.'I'here',vasionly.one rnan,who-·wa:J 
. ·: there~-::. Ho! vis • nine 1 (9)Z milos' !'rom': itfand '·too ~fiir~ tci~iieo ·.clearlY• ·,-·,. c- ;' 

. --·. -- • ... -•• :_ ... __ .:.:_~,_~:f_ ....... ~:·-.-- ... ·_'_...,~·-;-:-,/·:--.--.. ···<~''~-·-~:··•;_·~ .. - .,. 

l'.ajor Turnquist: We have ntato:'lents · rr0111 all of t.holi11 p~oplci. 

Major MacDonald: Don't beliavo NAA paoplo could add cnythtng. 

Major Turnquist: I believo Hr. Roynoldo had some opocirio quost.ions U111t h11 
vantod to uk. 
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l'.r. Reynolds': L'l tho nature or clarification or a rev or tile at.atemnts, we had\ 
eom discussion of the alat.s as they at! acted the drag of the o.irplane a:1d 1 \ ~-
believe that the on~ thing to say is un~;netrical detloction of the alate might 
ban contributed to yav. The whole thing would be based on one aida co:ning out 
and not the other. 

Mr. Berman1 I believe I covered that in tho text. 

Mr. Reynolds: Mr. Beman was speaking of dotlection or tile airplane caU!ling the 
yaws. You might arr;r now that there is nothing to indicato that in any V·'IY this 
m'''d occur We were 1\lppgee4 \e 1-l••o •L-t~ d-f~.cctlou J.ea5 .. IU . .!e.tC3 n.d C!!ll 
detlector measurementa during all ot tllese teste. The colll!'an;r has ind.!.Cllted that 
there is nothing in the data to indicate the reason for yav during pull.out ar4. _. 
that is something that I believe is going to have to be loft to investigation 
tlight-wiee, possibly wind tunnel-wise. Invostieation, for oxa~le of such thL~;s 
as landing gear doors coming open, !!lata openine in pull out, etc. Tha l<l.nd 
tunnel data that we have 110 far at 1.2 Mach nu!'lber indicates. that .men extrampo·• 

,lated above that to tho neii;hborhood ·or l.S indicates:.thlt.- the' slats, did. not open • 
.. However, this has not been verif1ed•b1"tlight 'ihveatigatioii~ .: .. · " · ' 

... ::-'-::_~~~-- .= .. . . . . _ .. _._ --~-~ ~ .-:_~-~----.-~ :·: ~--:: ·. -:.""'_..···:~;_.~ _~. ~-_.:. ___ • 
Mr.:Benr.c.n: I. didn 1 t .mean'to. give:you or. anybody.'else\the".impression that .I read 
an;y positive indfcation in:the reconls''th'at~detlcction'was 'the~ cause. ! mentioned 
th~t only as a discussion for future thought in revising thP. regulntic~. The 
neglect or taking into account detlection on <H"tri~~tio!l or lc.'lds both codc-~"i::o 
and Epan-wl""' ~~ !::: ::;:.o.•.ltlng requ1ring further study by WADC. I beli.:-vc th.,re 1!! 
a present c.;p in the design or our tiniehad airplane and the knowledgto of what the 
loads actually are on the finished :Lirplano from interpretation of 'olind tunnl!l data. 

l!r. Reynold!l: We reali:ed this situation over two years ago and etart~d n n<1w 

policy of 1neasur!ng tlight ,,cads of every plane as early as possible in lhe devn1n;>
ment stagee, For vnrious reasons it was d~ddali to let thi!l airplnno co 14head with 
the norn11.l etructuru demonstration without thb flit;ht lo11.d progu.m. In t.hio r:as,, 
it had to do with timing, delive17 of airplanes to the service. The lab held out 
for tlight load maxir.n:."':J in the F··lOO airplane. J..s a result or a declsfon or 
higher headquarters not to make these measurements, we ~ore told that ~e could do 
this on tho F-lOOC. So far as recommending that we chango our policy, we had dono 
this a oouple of years ago. In this instance we weren't able to follow it. 

l".ajor MacDonald: I would lib: to SllY hero that the NACA peoflh hero have ngroed 
to give us this type or data .:>a the a1Mlan<! which t.>:ey now h ... ·e and m·G set llfl for. 
i don't reme!'lber ox11ctly what t-~9 scha1uli"G it~ on that. t•ut Colonol Eu:=c n:ado a 
vieit out here about three months ago and made sn agreement with the W.CA people 
and we will be receiving that fairly ooon from thl!ir airplaMo 

Mr. Donr.ana I was in ignorance~ or that 1 tol'l, end I thought that thoro wa:s a gap 
in there and I only mentioned that filet that there is a possibility or dUll to 
detloetion and due to tho tact that wa know and tr.!11111!act.ure ono Wing \1111 detl<Jct 
more than another wine under load, thnt that could be an itam to civo yQU 1./\ 
unequal y11w. That !oct in itselt is there - eo in combinntion, With lond, de
tlftct1ons, manufacture tolerances, unequal defhotiooB undor tho DlltrrJ loarl for 
various serioe or wings. I just thout:ht l would put. that. in. }low aneth~~ itm 
that I would lika to talk o~~.bout II'Juld be thu ltum or creop. At hir,h Mach numbnre 
ot l.l/2 or 2 wo have aerodynQ."'ic heating. Aurodynamic heating then r,toroto thn 
to:.poratua·o to approxiltatoly 1~ or 200° F nrd at that t£mporatU!'• 7S ST lmNs 
10% 1n strength k also yhlde a little bit or ct•eepo. All those i tnl'!ll j'OU ''"' ~ 

•· 



but I left that item of cree;> ou~ purposely. There ara :Uf!aront thiN" Uke that 
\lhich can ent~ into tho proble,.. 

Mr. R117noldllt AerodJrnudc hoating then and creep ill not considered a problem up 
to Mach 1.1/2 as you mention - you can gat up to approximately 200° at ~ach 1.7 -
~~ich still n~t weaken tho internal structure, We did not analyze !or Ae~~c 
heating 1n the e tructure subsequent to tha engine compartment. 

Major Coberl71 What va are s~ing hera is, L~ effect, that the stAte of the art 
at theee Mach ntm~bers range ie prett;r much an unknow !actor at this t1r.:e and this 
'• pr.tty ·•1.1 eb-rieae ~o ateiJC~ Ch::Zt iD COhhoCtcd with tho busiilli~:h Thero 
are all eorte of possibilities 1n thie Mach nwnbar raru:e that could certainly 
contribute to this type of thing, I don't see that we are goinc to gain too much 
by this going into a lot mora detail. Toward the ond of ;your testi.l"-ony, Hr. Dm-man, 
you etated that there vera several Areas on the aircraft where you considered the 
design structure vas dubious. 

Mr.· Benr.am llo, I don't believe ! said dubious - I said I would like to see it 
increased. 

Major Coberly: In your opinion, it should be strengthened, 

Mr. Be~n: Just from the appearance point, I don't knov the actual loads on ito 

!~~j=~ Cvb~rly; Are th~sa areas where ve have daviAted !roM good eneineering 
practice? 

t'.r. Beman: llo, I vouldn 1 t say th;.t. I have been an aeronautical ('ngi!'!eor for • · · 
over tventy-fivo (25) years and I think I have developed a sense of proportion 1n 
different a~pocts of aircraft structure - ~r~t the area should be, the ~ass of 
metal that would tL~o certain loads. Personally, you have to design eo~a a~pects 
of the structure not for margins of aafe~; but fro~ what it ie,going to do. in 
eervice. J..s for inst"'lc'!, .the. skin on you rudder •... They._ static; tested that rudder I' 

, and.it·hold up beautifully under the static-test.; ;Yot"lhcouple·.cif''deys:n~o I' saw . •· 
:. ··two, rudders· that. holes •in· the' skin4.ilear~the;trainl1.iihedge :due·:to~.liU!foti:tg. ·The 

eta tic ·tests shc-.;ed ·it tci: be: wonderful;- :it~ had. very: little·· tWisting: 1n atatic 
test'. it hold the load'but'it docsn•t··hold up in service. Wo have tn C'l"'~ilr-1 not 
c~~y for margin of safety but. also for service ~d the buffeting and trentm~t it 
gets - that's what I meant. 

Major Coberly: I appreciate that. 

Mr. Beman: I feel most satisfied that wo have positive margins of safJt.y in tho 
structure. I am confident that the North Americ~ engineera have done n good job 
in structuraLly ds~igning it for ~~gins of safety. But I still feel U1nt the 
structure ~hould ba re-evaluated in view of the mission and tho pr.rformnnce nf tho 
airplane on top of margine of safaty. 

Major Coberly: There ere two thint:S which you r.:antion epocifically which you 
conddor ncc11s~ary to bo str~ngthoncd by doelr.n chaneo waro (1) rudder nrd I think 
the fact th .. t wv have had the~e failuros ctlrtaiul,y indicAtes thnt eomuthine; will 
have to be d')ne and tho other thing (2) the .structure dong tha tusolllC<~ longoronas 
in the noighbnrhood of otation 106, How much o!Y.I \lhora ohould this ll~t lltrengthtncd? 

• 
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Mr. ?~n-•nt I~ ia not up t.•; .,o, You h•v'! a chann•l l!oct.ion in thGro tnJ that 
ch~~~el section iD a thin channel - ~ be three (J) inches ~~d at the e~ ~ 
be one-hal! (!) inch, It hall rivet holes through it on the lett hand up?er aide. 
Ve have a beautiful aheer failure - LSO !allure intention in the region through 
ths rivet holes, I !eel sure that in the analysis or static teat it v~l! satie
!actory but juat the thinness of the ~t~l ~ not enough mass - I would like, 1! I 
vera doing it, I would put more metal on it, I c~~'t'tell l~U hov much to put 
into it you understand. 

Major Coberly: If 'Wt! inelyde ,., Q'l .. "n~'D£3 tb;t 't ~a •be or' cion c r :·a_.. •• ,.lr 
that these particular areas aro wea.\c and ehould be strengthened; than I think ve 
should be in a position to ------· 

Mr. &r:~~anr I don~t want that vord nv~akenodo' ~ beca•J~e I'm sure it has margins 
of ea!ety. Because I !eel eure that !rom tho lends th&t IIAA deVolcperl - the 
basic load criteria and the stress analysis and the static tests that it sh~vr~ 
a ~ithe margin. It is not ~·e•k in that reSJlflct. But I vould sa:;- ::•evduate 
it i11 a1dit1on to margins of safety. Another phase I could mention · --···· 

Major Coberly: I don't understand the rr.ovaluntion of I':!Rrgins or ::Jafl,t:'• ·Do • · 
yo~ ~ean to reevnluat~ t~e m•r~in~ or safety wn aro building in the ci~crQit? 

Mr. P.e:;nolds: I would like tn add .somnt.hin~~ .r:.~ !!::' :::: thu :-u~d~,. j,., e~.-'nC'!:"n~·j• 
ve 1-• .no good reason and cause to ha·;a that beefed up_ ~nrr.e from buffeting loads, 
!atiD"• etc. As !nr as .tho fuselage is concomed•I_.don't ·a·e~;how ve·1.'0uld h.:ova' 
cause. t". have. tho. contractor redesign or ·restrict' ito' nie~iiii-plana:.fallcd in. a. · 
.load·it was not designed:for. >·. · ·.:.- · .·· •. · _ _-,,·~·;: ·· .~ ' .. :,.~- . , · ·~ • : · · . 
·· .. · . . •', ... ' ; .. 

' . . . 
Hajor Coberly: Then, how can vs :report H3: one of our observations t!:at it '"'uld 
be b!tter if it vere strengthened? 

•~jo::- !'llrnqu1st: I believe ·•e are going a little a!!eld again. These tvo rud-:!nr 
fall·.::-es that you mentioned, :.:-dn 1 t they goint: t.o be repol'tcd throu&h nOI'!I'.Al 

rout!..."le channels • through an incident report, a UR Ol' oonsthing or t.ha ~ nature? 
I do:~'~ J.:now th;t they are ps:-t of tho JH:cident inve~tigation. 

!":r: =~~"!: }'~· ! j~::t:. u.ont!.:.n vn.; t.hS.nc::.- 1 ~~··.1ld lika to 5tnte aea!n that i:1 
viev :~ tho kno'm loads on t.h'l ail'?laun f.ha t :r feel that the upper lo:~,'>ero::o at 
statio:~ lOb has a pos1t.1ve ,,,,.,~in ?! csfet.y as rteoir:ned. In view of f-.::-th'3r 
•dd1 ~~or..al loads that were bp~5ed on the a !.rplr..ne when I montionod this 'llOrning 
t.hat it lroiced light I d•:m't "'enn -.cak no:i I don't think I eaid weal-: a .... 1 I men· 
tione~ t),at ! wo•.Ud, if l ~r~ desi;;ning it, l!Vtt!9 it heavier notwith3h~dlng vhnt 
the l"la~in o! safety ShOI;:J, Inste.ad of ~.;::ving r :llllrj!in Of eomothing ! ".IQ•Jld h.ne 
11:ade !.~ heavier and I 1on't. ee'l hell the board Cl'-n rneor.::ncnd to llorth ·•~•rican to 
increuo th., marein at th:t P<•L~t bocau~o thoro h n~ rogullltion r~~qu1r1n;: thM 
to do th•t• 

!>!r. Ctl~f .. an: !Jothir.g ~re than a "ugges:ion. Jn vicv of Hr. DerMan's COI't~on!.'l I 
would like to sugceAt. that you ca.Jl Mr, Sliocicer or Mr. !.aProst.e. back to noo i.!' 
Hr. lle:':':an' s sucnostion have be~n refuted by t~otr.oor&o or by tho Air ~·ore" or 
perhn.pa ...... - ..... 

Major ~Jrnquist: I funl that r.hu" are Ml'r'.al rluy-to·day probhm~ t.hH come up 
in the ;:rojoct offie11o I fool t~.at ve llN ,:ettlrr11 Ju5t a lHtl!r bit Mfield. 
Dooa ~"l;t~nA dituer~" vith that? 
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Major Coterl.y: i'!le :"euon that I bro·l~ot lll•~e t.!lin&s up Vtll b8c£:w~ this war. 
an area t:;>On vhich Mr. Beman corr.plat.ed in hie testimocy and. eUt.ing t.h4t. t:e had 
gon' out i::~ the plant. and t-.ad seen t.hesot particular thillgs which I bolieve thAt 
he would· han do:1e di!!;srantl.y and I !e.lt. that 1! this bec001ee a p .. rt or our 
repo:-t., ve JIIU3t ..Ue eomo concrete recO'lrQndaUo:ls based on the obsen"at.ione cL 
Mr. Bei'O'I&n ill hb cap•.city as technical reprase::tat1ve to this board. l'l~v, that 
vas II)" rel.!lon for bringing this particular Ntter up. I talt. that nnt only the 
obserrationa but the recomeooad corrective •ct.lon might be forthcoming. 

X.jor l'..acDnnaldr Tod, 1111 will have recomendat lo:'IS concerning this -'lccidcnt. for 
th, n•xt t.'-r,: o .... ro,r ::ontbs 

Major Cot:erly: rut we a:-e concernod p.>.~·ticu}aJ·ly vith. the observations that are 
recorded in o-...r board proceedings and :-e:omcdat.ions vhich this b:>ard !IIA'te!l on 
the ba!is or tt-jngs which it can conside, ccnclusiv' at this tinn • 

. t'.r. Eer:ta.'1: !Uy I !!Wee a suggestion. I !eel S'J.rll that for the !light lt'ad 
criteria and th' static stress anal.ys~ !or ".lat. pa:ticulor section does eh.:>ll 
cause to:- ~in or safety. othllr engineers do tt-~gs di!!erently - ~~be I 
should ::.ot have !!lentionll1 that partic-.tlc it'''=• 

Major ".1.-nquist: Is there all7 value 1.'1 ;:-ur:uing it a:v 1'>1rthcr? 

11ajor ec::erly: ':'his answers my qnl!st1<:>n, 

~~jor ~.l.~uist: An1 further question~ 

Colonel Do"Jglas: One lhint: that 1-!r. Be~~·:l basn1 t brought O'.lt. i!l t.ht: closeness 
or tl':e o:cyge:l l!.ne and the cydraulic line 1., :.he depressurized ~action 0:'1 the 
right ~.a.:>:l side o! thB cockpit which ""s ., c;u3lit;r control ite:n. 

Major Co':e:-ly: 
. . . . . 

is this in ac<:OrdMCe lo'ith :ho print or i:; this iJJlpropor !!ll:lUf•l~ture? 

Major MacDcnald: I believe there is a d•nat!o:Jn !or spolC'l and closen~ss in th;;t 
&rBa am it lr'..S !o1:11d to be 6~ bntveen lhft o:cygen line and tl':o cydraulic lineo 
Belien the l'!ll Spec calls !or t!lat, ' - . . . . ' ' : •' .,.._ -

· ... M~. c!!e:"!:lanl . ··I looked ·at._ three 'urcrat~ :i~ J.h~, ship;-.::00~! od!iz:e~:bad about l/2" ... 
~ sepima t!o:i, '. t!X! other_ abOut .'an inch;, au:!: the; thi~'.oiio !Hlook&i i iit: about'·l~l/2• • 
,.~_,,.,- . ' ;_ -' · ........ ::.-i :~-~- ;-~---.· .· . .:,,..._;:~:..·:~·---~~-<·_,"-'·· ~----· ~~------.. : ·_--~~ :. -~~ 

.Major Coberl1:- The coment 1 \laS~Ill:lde·t~at'this·vao a··qualit.y control itom. Is 
this ac.:c~ng to tha print or is a m~tter o! daeign? 

Mr. Ber-.anz I did not check the priu~. ! on1:r brouGht crJt tho fact thl:l. t tho 
Mil Spee =-~1uirM Sn and Major MllcDoraU uid that it had beer. r,iven ol clnviation. 

Major ~~•:o:;uist: Thank :you v"ry muc:.1, Mr. Ec:-:~:10. 



ll.'\j- ~~n:lld was cillf'd :r •.he ut..-.rrt 

lbJ. :': llajor ltacDonald, •r. a :ne:nbcr or the board, I W?n•1er 1I you .woulrl giro U!1 

the t..,:n!'it or your obsc:nations. 'Irr to lli1t t.he findi.-,gs t.o thia aecidmt. 

l!llj. ~dtt Your position. 

llaj. ll1 I 1m l:Aj, llacDonald - F-100 Project Enginee:-1 WADC 3inco the piY>j.,ct 
was Wtiated, Age - !1). l'~ not a rated mUitarr pilot b-.1t I have all but tho 
airliro transport qua11fie&t1ons :l.n CJJ., and I have been nying off ll!ld on since 
1926. Knawing llhat th<l 1\"ADC people D.I'B going to cover I will skip that. One 
po1 rt t'a+ 1 t'nugh* m1F;ht ben£ 1n'erert +a make vas *h2+ •ha=:e was ... mo evidence 
that the fuselage tu:nblcd at om tir.!e: This is after-tho-bet tumbling,. prol;mbl,y1 
dedt::ed froa the fact that tl-J! lr,li'ing- tabs which ml.d tho drag chute nro ben1- up 
at n.-rlca, One time pre=bly rl~:ht a!ter the wings failed in dotm bending, too 
fuselage was actually tu::!lling. This 13 probably not too pertinent to the general 
proble!2, Another ite:n that ..-as in q~etion was th~ integrity or the laming r,elli' 
!l'!l'itc~! as regnrds to G load. . Could, it, have. snapped dom- and started· the gear 

;' c;reli=t;:md.t.'ms explain the apparent operiirig;or~th·a;,,<loo:gear door? .:Thi& 11'11!1 · 

'invsetigated cin a centrl!tige o'l"9r in·the;lOb\on\tliree·production·srltchea and tho 
·. · -· ·::; 01 8 ~6uired tO opilrate the rnt"chiiri-·was;iii'itoo:"oroa·r or'l~l7~G• a· so ·apparen";.ly 

the tTitch geta a Cle~~'bill of'hcalth.· About.tho only.thi.~ ol3e I would hav~ 
~ronld '::e to reCO'J\!OOnd that th~ board 1'1rxlings leave a considerable lattitutie ~o 
7iAOC 1 1'.1 t_.}'y:t i!~~'-'!~'!!!!t!.ti':'!1 -::! the :-::cc::~ c::-l"Q:ti •u act.icu. 

!L\j, :O,t:orlyl IJy teeti:>ocy ~oo:t bock to the test11!1ony of Ca;lt• Duck l't.lo was 
proba·:;,y tho fi1•st peN•>n to sen i,he t>oo parachutes arxl Cn;lt. Buck tuetii'icd t.hnt 
at ~!">-• ~~ t,e £1rst ca,. th'!: two pnrnchutea the cl:ut.e with th~ pilot 1n it. wa3 
highe~ ~tun t~~ nhite chu~. D:>9n this civo us aJl7 ell.."! a5 to the :Jequ-mce o! 
de;.'a~·~'t"e and breakup of d\:Lsequent. part or the aircr.~rt.. You hnvo sar.:1 eomethinr, 
on t.'"""' drag chute door le-.;.-:.l.n:; t.'hEl dr&.g chute out .• 

llaj, :.4cl>on.Ud: tre lit.t:.& >;JTL!lf; t.."'ts thlit l"3t'l..i.n the ca!:le alunr. Lt." side? 

UAJ. '':: Yes .. 

:Jaj. ~clkmaldr l'a.th all '-=--·a di:it.ort.io~s that r.ould ho 1n th::":""e rod t .. ~:'l !:let t..~at 
the ;!.l.lt' s :~oct ion 1'r0;.1 1()$ to 2:!2 hsd gone with nssocinw~ jerking oi' the d•lplo;r
ment ~le ar:d m. t:~ th!1-&3s:da,~oo t•.cbling, I don't !mo·;y whetl'.er. you could ~•tkl'l 
a real gooo dsduct!.on frcn tt.at or not, 

MaJ. -:: Would you consid.!r it a lq~ic:al as=pt1on that .lt thi~ pn1•t:l.cular t:l.:ue 
s.t l.ea,t tho R-'IJ.ot had r,ott.lln out. before the drnc chnte !\'as depln;red? Oivinc 
cert~i.:l •:air.ht to his por"J:<!ctivo that he micht not huvo kno11n "hieh wu high'lr 
tha.~ ~!Ia other, 

l111j, 1.tcDonnld• I ju3t d•>n t know ~<ht.t to tell you on that. You don't lcnow 1th3t. 
the !.:xii vidtwl. r.yrnt1onn I)~ the shttrt. !ltction or tJ." ru~olnga more Ciw~d you don1 t 
kno~ ·t::..U\er tlot~ drQg ohu~-o •'·!pl.oyed b:ediahly1 coylle it wae i'lanlted orr trlun 
the !·!.:J elago tutlbl cd tm"ll !I 'IJbl! 1 t d 1dn 1 t. p;et tilt! pilot 1 s chutu out 1.'11.'tad1 at~ly 
TIMM! &.'"II eo mr.ny int.orreh' • J !'Hlllnra. "" had tnlk1d thc.t ovor th:l.a lll)rni1'C sni 
I ha-rnn't, rooolvcd in my ,.,..r '-litrJ t-hnt thorn ns 1~1y nigu1!1c:ancn t.o thin. 

JJnj. 7: llaj. IJneD, you ~" '' · .. ~1:•, t:tc.r.:~' a t.anUllltJicy" and you hurcl 
"hie:~ "f: liotll<l "hich rul.r \' · ,,., ctlustol tte Y~"' 'l!h! oh ro:~ul t.nd in 
of~ .. ~· ~~.rp1urau ''!rJulrl y · .. ,,, .. ·r:y r . .,-!"-"r.ftnt.~ to t.h·,t. l1t'1.1 

tl~ P'll3l.hntty 
\l;e h r~'::< ,~, 

• 
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v,.J, ~&c:lt It mt:l.1 t" J:re:-.~;-tu,·J.! to .JI~'4~to: -:.:- ~dd nn:;t.t.inr, to 1-i:-. Stort:'s 
testi::on,-, hut my J?t'"""nal fo~li:~t "'!~ that in view of the yr.or th1.t ,.e~ 
de:JOOJt:-&ted in flight JJ wtllr.l• ,.._, th'! l:nil.d-up night, eir.ce th!!ro "'3S 

appu.nu:t17 no airplane d&.::&g!! lt. ,.,uld n'lm01t to m, coc:e back to a preble!:~ or 
either airplam de0ect1ons or lll.ato. I! ll!'llre tomah a nat ~oe, I t.-ould 
chooee t~ slats. 

Maj. Tr Do wa han·IJ\y othAr ou•ationa? 

Mr. P~JllOWII "as called to thA stand. 

Vaj, Tr l'or tho re~crds, would yo•t p,1ve ;your no::~o, position and experhnce. 

lder L, V. R3)'n0lds, p::-osent.l;y in charge c! Dtructural rugh"~ 
demonstraU= !or th~ Structur-~s IJra:)Ch, Aircraft Lao, 11ADC. I hnve o~n 1n 
that p-J31tion for t!1e last )2 years and conducted and been reeoon,!t>lo for al:L 
structu:-lll. fii!;ht. d~onstraUon!l on 1\F airpl&.,es duri.l;t that Ul!t1. Prior to 
that. tbe I ~m worked in t.':e rtatic test lao and had experience EJ.o:"« thosl'l 
lir.es, s-':.:"!!99 malysis or str~ctures or airpl3:1e:lh 

!laJ. ~: Could you give u:1 th; ~mfit of your rirrli:ll\9 .:U't.er 'MOI'kir.g "ith 11AA 
permn:nl? 

llr. Ro:r.:~oldsr At this poi..,t I .:lon't think I s'lould go into too mteh :ie':.aU but 
ju~t t;-c- !.:::!: :t. t.":~ ~-.oT.J.l P'it;t.Ui""l:1 t;~JU ee'3 tta~e OO!:~ or the things t.i'l:1t havn 
not co::-e ot:t t!:-at I h.ne noted. Dj_d you get a ;::.rett.y eood pic"t·lll''! co! t!n 7871 
angle? 

!J.J.J. '1'1 I belie-ve we di:i get ·'-!::~ of it fl'O:I the ol".:illograph rec:>r1,., 

llr. Rr I :ight civo y:>u ~ el11=:·.t hietOI"".f of thil! airpl,.:c Md the ;rrr.•;::-:-~1 we 
are I'ltr.nir.g, Prior to the ncc1::cnt, the airpk'lo hnd co:::pllltod tha lrnr 
al tit~ce high irxlicated speerls ;>Ortion of ths rlll:lonstration includtnz p1ill<>t:t 
to G• ~ r.! high ao 8.2 as ths :-.a:d:!U:tlo These had all been eymatrical. plllJ.upa t.hat 
had b~~n dens ~reviously covering the lC71re~-llo.ch z:U?>er-rll~es f!oM;I!pproxi=tc),y 
.0 through .9S, l.C4, 1,09, a.":d ra_had\becn(up,to;lo47-.in.a:divc\brake ('Jct.ension 
mamtm:r >rhcre: there ua:m't SJ:,y Q.puJ1loa-cly,.pulled,,Tihere:tlle:t.est u!l· tO :&o · 

·up to the= lbch nur~ber.~gatn at·20jo:'Oifeet:·::."ld'crtorid tho·diva· bri<ka. Tm 
airplane itself got. ).8 G fro;o t.h'l diro' brako exteneicn ll'ithout. help fi'(a the 
pilot, 'l'r.at 1s moat of U.:t t~ct.ing that had been run prior to tJtia accident 
with the exception c;! tho build ~P nicht which wall t:!enticned elll"lier h~re for 
this !:laX UCh nmber pullup th~ Oll'! in 'lfhich U:e llCcident OCC\.Trcd, 'l'tc n1gt:1. 
J) trll.:l th! build-up !or t1'.;1t. ~ ~ !l:t-:1 lx!c:n se""dul!!d to co to 6.9 0 llt t.t.a 
max llac.'l ll~:ber under tM s111~" qn.ii tiona as V.ac:h nu:uber and Ill tit.udo wtich is 
cu:pposed -:.o 'be 2),700 feet.. l'i! -tot 6.9 0 conc:url'l..,Uy with 1...4 U<1ch lhLlber 
in the l:uild-up 01ght and 6l,o l·.,o~, oquiv:ll.!!'!t ai=speod at 22,700 tePt, Thore 
"ore n~ !'.til urea on tl'.a aircru f1 ~-• r:u- ae IU~·body lu'.s fowrl. Ho h:ul n 'Po de 
)'li.W at 6,~J • mllla U,e gr:>S!l :·, rling ""'D S}o 11ith ;!0 ort center .lt, U.3 at-art. 
So I cJ..Und it. J}O net. DarJ.r.,~ ·,.,t.h Um buUd up .1nd r.rao:1 !li!llt., -~t.' not1cublo 
illCrean:! in )'D."rf did not ot&l't. · 1._U he gut to JG too t'.itf!Jrer.c'!l \.•air-~:'1:1 t.ho 
two here ":.hat th•l )'1111 inertanr>~ tn ,, !actor :-o~to dur:!nr, tho craeh nit~'.. pullout 
than 1~ 1~:1 on the build Uilo ~, •. , could pooeihl7 lu;r that to t.ho foot thst 0 '!rill 
bUilt u; !'uter in the ora.1h 11.~·:\t•. th11.11 it nno on th3 prulbinOJ~f n.!tht• 
Tho"' ru:; t>. a corelation l><!!tor•wt t·nt.u or nppl1cat1on or G Md t.t.u rnt 1 ~ pw 
during t.N• pult uut. 1'0w, 1n t~_., r:rn"h 111P.ht. the a1rpla."l'l YIIW"c! ~crt· 1·J'I•1nr: 
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t~ diY.lt ahout, n n'!t. af : .. r •.::1 U1tt :-,i.ln."'11n.•t ~f the puJ..:nut... ~r-t-o ~~1. p'!rJ< J,. 
it had 7 ..6 in:lical.OO 1 ">l'hfch 1;'" '"T;"<'CUl:J for tho Off CCltl' C' ~t. thA t!!l.'iltlil1g 
of the llight., rould ~ ).6. i. •• " poL-rt. about half a oocorrl lAter it hAd eo 
net Tm'• Then at that point. tJ .. , :t""' reall:r atl!l"t.ed going. It 1ncreaH'ld rapidly. 
It na r.bout At that point or ,, J:roction of a s~on:l beforn tint tho pilot 
otartod ld.cking much et.rong~r p•d.U force. During t.hl! divn an:l up to tin pcnlc 
0 in tm pull out he had podal r'orce of approximatol,- LO pounjo to 50 pounds 
which i:J the maxi:D1a trharn tho '>ooat is a!fect.ed. In other ,.ords, ha hlld tull 
boost throughout tho lnttltr cnt1 of the din. h far as aoqu.,nce of eVIlnto or 
the break-up or too a!rplnne ,... hn'l"'l boen givon pretty much of 11.'1 account ot hcnr 
all the pnrts fllilcd.- TOO uqumce part ·or it is lrl.1ll a n!Xt.ter c! conj.,cturo 
in liTI'II7ont's mini. No one will mslco any definite conclusions. I cannot dther 

. IUk!l ~r~y definih concl.~U~iore. 'i'he poesibllities or thing'l th.1.t could h.11vo 
lltarted the enure T" a!tar Ul•J pull out aro as far ao I know the eam" ao "hilt 
other people have menti.c:!oo. It could be a poasibUitT of the lll.nt.e brnnlcin 

• o ,cr 1-.s nos a ")!9 

door or tho rarlnr door str~ the wing. ~ever, it was oriainnlly thought that 
these had struck the wing nnd 1':-actured tho le::ding edge, thereby producin!: an 
outataming inc:rnll!le 1n ynw. 1':. has been proven to m:r satisfaction by t..'l" 
1nvesti,.r.t1on ertcrt ::o far, tlnt the no~e whoel door ns punctured by a nut on 
the 'totta:! of the noee wheel th1t lr.USt have been in place nt ~ t1z::s th<1 seve:;:o.,. 
y:nr occurred. In other l'tOrdn, it is not the trigecring device for th1• :~even 
ymr. As far as the slats wero .,oncemed on the left ~. tMre rrae e:me 
1001cntion that troy crune off :r..r:11ght forwnd then down on thA tracY., whl.eh 
w01lld t.ave had to happen durine UJe pull out. In order for the· olats to have 
been broken it tJOuld have been ·.>3cessary for the:n ·.to :hnve' Dtruck' somtothing. during 
t~· !;;:g' .... -..ir.g r.t.;;a t.ioc nii-pl.are wae; rie'ar.rnnxil:lii:l: a;·' 'I hera·: fs~thajioiiiliblli ty or 
coursl! tint the:~e ·Illata· could: hwe .fallod;art.er.;tlie :wwg'1 lll~okeooff,too' airplane• 
T!rlli.is or; oouroe pvssibl'o.l llhen you; eoneider;tlic!• Q)!o'rceo:thit•tho· Wing may· h:lvo 
gone t.'lroilgh. T!nra wa:l filllll'! :i.n tho·rudder·control~eyst6m·ini.that part Y~-bich 
is connected between thA actU.1":.tn& coat:'Ol a."ld the rudder torque tuben. It was 
failed. Aloo the rudder !'nilml. Jt ,;ppanrs th1t the torque tuba fdle<l ar.d 
there w.11s a f:dlur-.t near ·t..'le to·> of the zudder. i'rtn t.he position or th3 rudder 
fotmd in the wrockn&e, which "" • oe.rliar in the flight pattern, and that fact that 
due to 'tl>3 heavy leeiL'lg od!(O ~ .. l'ICuld probably ha\-a droppnd rrt.raight dcr:m• 
it looks like tloe rud<:lar C&:L6 r.:·r f!arlier 1n the brer>k-llp. Coo of the th.eori"s 
ill th.lt t.he pilot :mdd•mly ~:t: "uci that. ),e had an cxti'!r.le yuw srod then have 
pu~hed the rude! or with n hi&h :· r,·C'I!• or 162 pounds. The pilot ~nvu it a high 
r:uu:i.r:nn effort on tt., podule •tl:' .~h could hllve cou:ocd his ru:lde~· cor.t.rol to fail. 
thereby releaB:l.J16 the nrlder lr "" it3 ;:xJ::oiticn toon there n:~s a sudden :\.ncrt'aoe 
in :ys." .,.-:<1 tied in with trot of' o:oll.r!!e is t),at BV(lcy indication thst tho rudder 
c:l!rfl of! at an clll'lier po:i.nt.. ~·h!r~ 18 anotoor pone1b1l1.ty o! how tht:J thing 
mJJ:¥ haw starttd, :~s pointed o\1'. by tm eaquance of even tf\. 

1.!4j, Tunquilltr ~·ran tha ln~~ llll't o! your state:nent., did I WldoretMd that thn 
pilot mi(;ht hnvto ovt:rcontrolled and tho rudder f.Ullld? 

~!r. R a Ylloa t I intonded tu uay '3 thnt the pUo·t.' t1 n ttentiun w11s pri~~:.'lr~ em thl• 
G lollli md for uorna Mnson he.._, 1n this fii ght he d1 d not do II!JY"tllillg ru>Out. 
cnrrect1r~ the )':I'll' d•lrins the p ( .. lcut. It hl.ppen!d too late o.ud it. wn:l ?'l'cr. 
Thb J:'ail.urn in the rarider tol'li·•"'·' o:y:rt.o:n tron eould hnvo ooen caunt>d b;r brule
up or th1• Rlrplnno tut tho mout. pl11.unible thinld.nr. is that it 111ir;ht. hnvn bePn 
~nu11~d h~· tloo pUot. 'rhin ie rJ•' upinion tlue to tho fact t!lnt tt:o n:drl!ll~ oylltl:'!ll 
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1s deal.gn~d for lf·O pou:xi3 ~:ial !ore11 rr.1;11.rdleea o!, ho>r, )'J'J t;Jt. it. 'I'h110 i<l & 

, P.?-o~ 11nitat.1on, it e~d 1-JJ.n boa.l,,.~o<Uor thnt.A ... , •. · , •. , ... , 
f _ I . -, .- · [.•"" --' • r•- · . 

~.·V&eDooaldt .Doem 1t tt·eet'lll that' ayr;.Jt would;oove.boan rppnNnt.to the pUot.? 
. .. - - ·. . . . . . ... - .- . -· . . . - .. . - . - - . 

llr. Re]nolds I He waa 10011 OCC'Cpied during the hir,h "Jl" part OJ: tt.a pull out • 
He didn't make ~ att.B:!pt to ccrroc:'o )'all'. 

Col. Dougln:s 1 !!cor 111117 a 1 a did h!l pull cluring pull out? 

Avtltilg!S rnan con tru~Uln w!U10u£ blucl<g out1 · 

Cllpt. TGri7t 'l'here 1s quite a vsriance - tal.ld.r.g to aooa o! the pUot.u nroun1 
hera al:out tho ::axin11::r~ nu.llller c! a• e. It varies but we bolieva thl>t th~ &vcrago 
1a arouoo .3 or 4 - average mnxilllu::lo 

Ber.:nn: It all depP.nda upon tl-.e t.im. You c ·a stand 40 a• e !or l/6oth o! ll 

s!!cor:d or 2/lO~h. You starr.! nrying degrees o! 0 1 e in relAtion t.l' the tir.len 

Col. Dt Io it po~sible that if Ur. We1d3 did blackout because or OXCOR5iV8 Qlu 
duri1•g thin period o! ti:to, orly n matter o! sE>con.la, that the &ircrni"t could 
~.aM gvn; ~uit.u tt,a- ~nroma yon t-:. 'tha ;::teht. ~t ;:htuh tiL""r~ h~ t ... ~ NiU.:si~ Lr11vW. 
to tha lts!t.? l'll-.at. 'lre ths aver·s;:o a• :1 that the &7'0rll{:a mn.n em pull•/ 

Dr. Terr:rt 'I'hBre is individual difference - derendo on the tilll!'l irrtnrralv +.hnt 
tm 0 is eppli~i - 1 et.Ul I'V!.ir.tcin .3 tor b o• s t.o be co..'Cil!:lX!Ir 

J.!e,l. VacDt 'I'h.'lre W'<lS a st.ll!dy pu.ll-'Jtlt - thP. 11·1'.oJa operAtion from 4 to B 0'1! 
,.ould have taknn 3 - b second B· 

Col. Douglast It ia my p~r:ron~l e:<parir.nce tht:t. I blnck <lUt !ro~ mywhn'O trtom 
4 - S G' '· I JHrnor~.ly fool t.!:nt H you check it !or 8-9 0' 5 a pi.1.o~ net.ods 2 
~econde to clea.~ bJ.sc:lccut. 

Maj. !.!ociJonald: A blackout is1 correct ::e:!.! I•m liTOillt dootor, 11 dBcrawo o! 
t!'.o l:lccd auppl;r to the brain. 

. . . . . . . 
Dr. Terry: Yes, md , bdiovc it Toould be ooro pronounced ll!ter j"'U htd llt.&rted 
out. You would black out during the di ""• 

Rcynoldst Yq I add OO<J:othin;r, Welch hud nat. ooen using a G suit. I dc·n't 
believe oo usu."llly \!:led ono, at lcaot that was my ,1mpres!l1on. I ltno1T tt:nt ll 
person ?l1o doe:s this sort or t.ldng c£n:bu1ld;upia(rolliot.mco toiit.· Tht7'dovtee 
wqs ~d r.nan11 or. rlthst.on~r;gh1f7! G!a ~:-~hey;.g~t.fii_sed·:to!it;,; • . ' 
.-- ,·- . . . ' - .. 

Capt. T!trcyt You em t.ak' _tlieee.masUro; nnd•et.Ul:binclroutn 

ll!~j. Tt:rnquistr ila nlll t.alw the po,it:!.on th:1t ws cmnot rule out. the (on,.tbilit)" 
or Ho ;:>ilnt' o not. bl.nc!cill!: cui.? 

Ccpt. Tcrr-;t \Ve ccn talco A brnin tut. - IO!UII'~h!.nll thnt 1.s ditric:ult t.o do. 

llaj. Tt TM ovidoooo wUl l!tlt M too conoludvt•? 

C'Vt.· r .. rry: llo it will not l:tJ oonclunivo INt. it. will ht'lp detel'!:linn 'lll:rt.,hJt 
~ ~!"!!~ ~~= :: !n-:k ,·,r v.a,Y"Y.•·u ovPJ•i.Y 



Rt!]!!Olds• ln ~;'n"l'>ll conclu:rt.on, firt<t "r!, I doot't think Mycn" .,t, thls tin~ 
CL'l :~m •!:1)' concbsion. 111e airplll:'le l'-'ld 71111' at thia ~ b"j''nd the deoig:~ 
~1 %'8'::0 nt.' azrl 1n CO!IIbin at 1 on '111. th lip(' ed, the V1:l rt.1cal taU 111 do !1. gn'!'.i !or 
.8 llnch nu.h~r 103 oo a! yrm. I'M a1rp1ArA is not. d&BiK;tod for h1,;t ya-. 
arcle 11 at high speed. So ;rou could '111 tlle b:reslc up waa to be expocted at this 
speed te-:ause the airplane wu outside Vte dosign llmita of tha airplan.,. Yor 
IICXII<S unlc:!lmrn rauon the a1rpltt<S 111 yawing at tmll:!Ual ~les at high ~eds in 
these pull outo. Ao near aa I CIZl det.e=1l:e the airplane did not devalop 
lmUBUal. 7n mglea in tM previoUD lCT.fer alt.1tooa load at. Q tm1catro. I foal 
that the :yaw angle was eo mnch higher in comparison to the design yaw· m~glea 
thnt I could hava expected aacst myth!.~ to !ail. Tm horizontal. tail of 
the lett stabill:ar .tailed downlfard llhich could ~ e:q)ected frCIII n high y12 
lo!rl to the ri t l!hieh i..''lC!"!!&!~s ths dOlt'!'! load 0:1 tho le .tt. ~~. The lolrl 
te@o to to t t a1 e 110 t twas aeco anco with what ·you eo 
e;,o;:ect !rom a high yaw to tho :right. The Milo filled to the right '!lhiah ill 
also to be expected !roa a high ;rs:~ mgl8 to right Md fml:::rthing 1ndica.ted 
tbat the a1rplam broke up ae could oo o:xpected 1n an exce1111lv.s ;yaw n:~gle at 
high epead. As I anid lJ<jrore this is wq outeido or duign otroetura 
roquiret:l<lnts •. NOO<.you find this -.the airplane:;ra:wll excessively in.its JT.lll. 
out,-somthing happened' to !lake~it,yaw non morc·arte·r'the\piU.lcoiii;.rnxl there 
are, thrM pos11ibilitieD1 · tho:re :is no· way£ot'jtdli.ill:for',-:rore~ 11hl.eh:cna ·of .theee 

. thing3 it W!Uio :I reca.'mlend ·the·following liM; o!: action~ (l) lto:c:letermine · ... ~v 
the &i.rplane ymrs to the excessive ~lea dtd.ng pull outs (2) to ovnluata the 
m.oo.mt or ;ta"lf at var!oll3 s;:aeds on tha net cal oirplar.o. At.tanpt to !ind out 
. ...n:; it 7o;;a ~-:1 t,.~:n rl~vl:;: ~=e ~~~ or ~1.ficati0!1 or ~rrectiO'..t to reduce 
this ;rvr to the a:ounta that t.!:e airplane was clesigned for, evidently sooothing 
!:lust. be done to beef up the etrl!cturo. 

Be~,:nn: Your Oli'I'l etructurea ls.b o.t :u.nc - you ~~re in chargt~ or structural. 
irr..egrl t:r? 

Reynolds! On all a!rpl.nMS of tho t.F., 

Ben:u:n: You n'l1e a atate:nent • tat interested =.e• You ce:Jt.ioned t.hnt it. was 
yom- l:eliaf that thiu flight eroujd have !leen 1nsti".ll11eoted to dotet':li.n\1 the 
wing deflection,. 

Reynolds! It "as at:hedulP..:I ~m1 included in the progr::o that tin airplaro would 
hRVt) Crnl~ras to rncnro c:loflecH.cne of th9 wing nn:! tailo Thl.ll ie SllpJl<lfed to ~ 
part of t~ t.e~t data to ~ inc.lt:d~. 

I!c:-::1nn1 Do ;ro:1 kno" 'lrlzy' thase fi1<:hts wero not so 1nst:r'lnented? 

Re)'llOld!!a l"ie he.d a record or the left side of the horlsenW tip. I heliew 
tho.t ov.r lab t.esta people 11hould gat Tfith the aircrart lub, riADC, an! tho project 
office at an 13-lrly date s!t.JJr tre lnvo ho.d :~. chance to dil!lcuss thill thirr, with 
other brsnche:J at tM field on this at.-bility probll'lll arrl reB~one "'~'11 tie 
airplnnu yal's at high !pe!ld. I think at thill time too ~::ntn thing th:lt. 1ro ctn 1111)" 
that th11 Contnator ohollld figure out wcy thi.:J nirplnne yr.we. · I don't 1'eol t.!lnt. 
tll'•re 1~ ~nr ao.Pll utructural pr.rt !111.1~ !irnt t.h<lt can be c!~Jt:lnitd.y nt&~l'. 
at thin t.imO t.hnt C'lUOOd t..., tl'CPJblO Of the nirplAne. 

llaj. T1 TI'Ja, th~n oenoludoa )'C•ur tern~~'? 

Reynoldu Yes. 

)6 • 
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L"l! t.at:t':.~ :l!' -tr.P,n~r~ f't!\C•;>'3 o-:r.1irn;CLt - I h:..,a 1~..,~ ·~ith dc:!rr .::-;1"! 
de.,..lo;rt':ot or sec:apcs equlp:.3nt ld.n:e 15'1.0. 

llr. Becht - nad hb etatomont !Ohich was int~d~cod 11.!1 eTid'l!lC'l• 

. . . 
l(sJ. Cooorl;rt Dee s examim t.ion of the eont g1 n uny indication t.l'At t.t11 !'<3at. 
awu-ent.l;r cmo~~ om. 111. th the pllct. in it.. 

R.e.'rt.t It. could have oonoeivablT cane out. concurrently with or icttdia"lr 
a!t,r t.ho pilot.. . .. --..•. , ~-· ..... 

Hecht. a 'l'he seat. is pretty TIOU ~:&ah~. It b in better oordition t.h.m aJf1' 
ot.b!r pa..-t or the aircra.!'t. Th8re are actual punctures or certain ale:1~nt.e oi' 
t.'ll! ent, noticeably 1n tm arm rest and tta lower support tubes. 'l'h~., I'U"e 
im:icatioll!l that tln canopy rails failed llpl!'ard and to tho right. 

llaj. llaoDonillt Is th!ore evidence that the rails struck the esat? 

Hee!::tt It is b!!li:!T"Bd - b11o~:1 on knowledge of the oeet - it ic prcb:~.bla thnt 
the rail st.r.x:k tin eeat. We must aosum thnt tM canopy cac:e c:4:f fl rnt. I 
tried to establioh t.l'.at M a basic fact to begin with bofor"J continui:~ 'II'! t!t 
~ mal:rsu. 

Reynolds r I t!"ught. I noticad ~::r.nmThere !n the r~porte or tt:e peop)c· 1'r= ~rr, 
CO:?~ 3~ sort of buckle in the back of tte ~e11t. 

i!~t• .\~ I have 6CIIill over th1:~ wo ll%'0 trying to determine th'3 type~ cr loadlJ-€ 
wn!el: co·lld ca:He thic. It haE beon born out U.at t.ho~e t-l'bes could fnJl wlder 
l'.ig:l a l•H.d, inttially it. m1s not designed to withstand high nccelP.I·:,t:.en<~ 
-..1 t:. tre injection. ): <lcm •t WHtt :rou t..o uisundtr,.tnrd. 

lla.j, Tt -r..,3 t.h-' bur.kling in tte sont caused by t.;-.a impazt. "ith tre 1:rot~? 

l'-6C-'-lt.l .:t 1J probahltl thnt it did o.:cur on contar.t. "1th the ground, ~·~~ carked 
c~r M :tio:o -.~ p!'obably c.:mned noon stru1:k l:y thA canopy ratl "" jt. c'""" orr. 

Dr. Ten-;: Z, th"rr' en:r wa;~ ycu c:m deta~"lll1na Y~l<,t.hcr or n't U.• s<Jr.t "llll nt 
a.'l1' +..i:u:~ sn~uratc:! or inr~lr~!':j in .!Ph? 

HeC::+,t :::-.!.s could ho done. Are you thinking in t.em~ of the ;m~l\'1.0\13 !t:,t>O!lnt. 
t!".r.. tho s-.1it ~~:~elled o! kerosene? 

H~!rt.1 ··fe could d•fini toly nslc ttrr :;>tn• HOit:tol tc •:mn up "lth th1''' 

V&j. llsclloc.&:.:lr :;: ) ookttd ovar too n'lllt - jUllt •f'l~r th~ n:cid~nt ::::c~ : :.h aot 
:-&e.U.l e?1d~nco ot IIIG' !usl on tt. 

·• 
c...,t.. To:.·ry I C.)u:t.l 1L bft dntirit.u'l,y dnt.oX\IIined1 

Rtcht.t It h jlOIUi.blll through chn1111clll. nnolyah, I could check with corap1:1)' 
;:>1 r 110 nn!L·. 

C~t. Tc::':7l I~ th~n a atatrisnt in·that'p"lt~.inacy Np,rt. that."" hn«', 
., ~ ·~ ·- : ·-. 

37 



I 

I 

I ~lien 1•. 1s 1n "tt...::lr.~n:. 11, t.l1.,t. r ~ could f>'13ll1bly ha-~o ~,., 1 l:r.,;;:;r 11 
spra:r of fuel wnUa n.. .,,.. 1n t.'la nir? 

. ~ .· -
Cof!l=lt You ruda a ntat~mt. innt &!tor tl'wl right wi~ ,;u,pilllod a-rrar tm 
fuel could have 1prqod out from the',uppor.tilnk?· · · 

• '. • • . •• ,:.... .... ' .. ' • "--:: • • ' : -· • ; ... ,., ••• :-' • . • ' lilt 

Lynold: Ponrlbl:y. 

Co!fn11r 1 It lv.ld 1750 pourds of !'ule in tho wing? 

Re7fl0ldaa Am I right 1n a:Jstcing that )"'U can ma!m no conclus 
t.ha pUot. -~~ or wan not in the seat 11 a.irplllr.e? 

t was highl:y posllible tnnt he was aUll in the seat at t.m time 
:soo-.thini str.1ck him. 

. . . 

IIIAJ. Coberl;rt You feol Ulat the bond 1n t.ha sent back did not cotiX'I nt. Uu\t tUn? 

Heo:.'lt.a liow it 'Ught have b·3'>n that t.hi:s ob~ct that cu:ne llCTOI" nni 3truck him 
miaht ha'nl beon falling 1n aom rna."t."lsr nnd scnet!1ing coming back aft.,r striking 
hirl •;ocl.i have hit +.he sent. 

Reynol.dsr ll'hat is t.ht! feeling cbout tha fact that. tha nose oection could h.'lv·~ 
brc~~n nfr flhila t.ha pUot •ou! etill 1n it? 

H'!''!ht: '!'l'.; eeq:Jenc .. ~! ::t.ructt·.r., faUure - ns the nose cam orr first t.h:.s 
ooulC r.~ve cnused Ult! canopy to f.111 md also co"s orr. 

Dr. Terrye 1/:y feeling is t.h'lt h9 ll'ns injured ai'ter th!l noaa section cus orr ar•J 
appan.nt.ly he wae et.ruck ~ ec:::tt object that ho.d =o51 hit. his ar.n ani l:ept. 
going, All hb injuries ""ra :Ul,h1t'iotc tho.t ,..!II't! caused by a dest.ruc:ti·lr. !'oree. 
I !e~l whatever strJck hil:! ~&ld fcrce c.nd c:cnt.inned going. I feel ~hat he W'lB 1.-1 
the s~l>t. at the timr: of tmsa ~njurlea. The1-e ure no !ra~nwnts at'.l'.l!XI t.h>J etten 
of thefe injuries. Apparently whatever hit h.!o lcttpt ;\1)1l1fo 

Richard P.ollingswcrtll tras c'Ulrcl n!xt., .\saistent Chi'3!1 !lenual Flight Control 
Section, Aircraft L,.b, ;7ADC -Hr. Hcllin:::-rc:rth - I ha\~ been involv.!d il• 
mechanics.l actuo.t.c·r~ md n1W,1• controls !or ronghl;; J l/3 yea.rs - llge 25. O:r. 
temp pointed out th:1t a ca:;p].ct.<> s.,slysis han not been made of all componnnt.s .• 
!.lost of th~tl t-.ave bee:1 runovcci IL!U !.ro being crocked. Tho! piJercn a~tuntoro to 
data ~.A •e nat been chocked. TL" 1tP.1!:!1 that havo been checked, tri.'ll fittings ror 
all'"tJUJ1:oses awoar to be :rc9.f'Clro.bh:1 tho nUeron end rud,or fitti!'l,.'tS sre 11hero 
they e~.ould be. '.the stnbU1zer trim was approxicatt1ly 71>, 90 noaa down which io 
reasonable beeau.~e of the night cond1 t.ione nrd the !act t.hat ho ..as m.tking ll 
high "0" pallout. Tmr11 wns no ev1der.ce o! !aill:.l"e of aey o! the niC;:t control. 
c~les eo !o.r as c&n bll c!atanninod other thlll'l caused by airpllno bra~:ln:p. 'l'h;, 
I'Wder an:! stabili:::Jr Actuator iiiVolved 11ppeo.r to be sntillfnct.oey. 'lie oould 
!ind no d1screpll!la 1oa. Tha aileron. actuators. erlemal~. rppocr c to. bt 11:1tio!n.::tors 
"o ohould know, in .. the corning.· In ao·.f.ar:ao.I•oould\tell··.Lcould· u' there '''re 
no discn;::osnciu in the n1&ht·eontrol·h:ydratlllo 11!111tolllo 'Thon.wu a point ot 
this !itt~ on the eflled·brllk~n. ·1 ·don1 t;i1iil~'cnra;t.o·~Llt& 'a at.at.e:nant on thAt. 
App.arentl:r the epced bra.lces wt•re Mt OPJrlted IIJ11lfll1• Tho cnl.1 thing 1 em ropnrt 
inoornr u the oecUlogrZiph rcr:oMu ohOW" t.hnt nhen he nquirod tl1.~ht t>untrol~ 
h" got tt . .,: in o.ccordrC'IcP with 1'orco nn! det'lectione - no raaoon to rapur~ l.f\1 
mc.lfuncliO!l. 

llr. llollirlght>rth oonclurlad lu :1 otaten•mt. 



1be Aircraft Acddent. Inveat1g•t1lllt ilollrl reconTened at 0917 houre 22 Oet.ob~ 
1954, w1 th tr.e toll cooing lll'l:lbft ,,. pn~.,ntr 

llajor R, H. Turnquist 
llaJ or T, 3, Coberl7 
Vajor 'II, A. lrondt. 
Capt, A, T. Stenlr.lerman 
Capt. c. T. Terr,r 
1/Lt. J. J. Sil:Jpeon 

Col, P. P, Douglu 
Capt, c. 'II, Patterson 
Vr. S, B, BsrmiUl 
Ur. A, o. Coi'!'t:an 

llaJor o, L. llacDcnald 
iirc n. rioll ing:nrorih 
Ur• r.. E, Hecht 
llr. L. B, Re1110lds 

\QTI!O liDIBERS 

HON \QTIIIO VEJ.!!JER.'l 

TECf!NICJ.L J.DVI~C·RS 

Each w1 tJ-.e ss was adviaee as rollo,.:~r 

Acting Board Pr!~ident 
Board llel!ber 
Accident. Inveat1~:.~t1ng Otticor 
Bcrr. rd V.:. b er 
llodi cal 0 tr i cor 
Altem..t.e Accident InTelltigatir~ 

Diroctoraw or Flight Sa!ot;y Reao• 
Directorate or Flight Safety Rea•u 
Direct~rate of Flight S~et;y Ree~• 
Aes't• Dtroct.or or .PlAnt Prot.ectic 
lu.A 

l'!ADC - F-100 P:rojP.ct OrrL<:er 
wan, ....... .., 
11ADC Airct'!.ft L::~.b. 
WADC structui'I!B Lab. 

"l'te purpose of this inTeet1gat1on ia to detomin'l all !actors rolat1.'1g tll the 
incident and in ths interest or accident prevention to avoid recurrence, It 
is not the purpose of this hoard to obtain evidence !or di:~c1plinary acti!Jn oor 
to deternine pscun19.I7 l11Lb111ty t:cr to revok!l a coaniseion or rerove a pnrson 
from the ac~iva list (a:~ covered ey AF Regulation 36-2). 

The rir:~t witness wu a ~:~ember or the !Y.Iard, IJr. ·A. Q, Cottman, Aeeiata."lt Director 
Plant Pretectia1 1 North A~ricD.n Aviation" Inc< Age 41~ ·18 yaD.re experienca -
13 at NAA - 5 year~ with FBI. · _ 

lla.j. TurJliuist: Will you present your finding& on t.ha roreig:l object:! !ound on 
tile t:rucks? 

llr. Corr!lanz In bringing the 'llreckage frCill Palmdale to Lo., Al'llelos "" moved it 
in three truclca o.nd rmda every orrort to keep 111110 aeq~nce or prcld.lllity or parte 
aa tm7 11are piclc11d up. ~n cnloading t.m truckn, tha !bllodng ert.1c:loa tox-.il\11 
to the ai.I;llane 'IOI!ro !oundz A l/8" drill bit. T!IU wa~ roum on truck 1'-63 
driven ey Cecil Olossin. Mr. OloMin does not know where tha bit olll!la tro~~~ nor 
is thero any 1nd1cnt.1on it. wa,., 1n the airplam. A lab o=ination ehO'tl':l tllcrc w11s 
no indic11t1on or ror.ent abradnn' or aerateha~ 1rxl1cnt1ng contact with moving 
partll auoh aa n cable md th11M wna no indication that it had boon suhjoat.Gd to 
rec:ont electricnl currant, 'fha Contractor reuh that th1B toll out or DOCIIIOilQ•a 
pocket whU.. londing tl"o truck. A lll!l&ll. cloth bar, or ueortnd bolh Willi !bun1 on 
truck l7;ttJ, It. wna round that. thh uek or bolta 111111 plllccd on tho voldela by 
J. t•, O'llri11n to b-1 WJed in loulclnc lllill{ta to p1clt up the lTl"Vaklli(tJ• Tr•• )/0• 
open ~:1d .md bo:: wrench "M tou·•l on truck 1766. 'l'h1s 100:1 C!J•lrsl unr~r t~n rh:ht 



i 

! 

0 ~ hard intel":l!9d1Jlto ru:~"lat;D ;:>antl on tt-Js t.r •• cl<. Thin ;;sr.ol ·~~s not. cor:t.a.in 
. ~ Bt>eOn:lat7 et.ructure or bracing that w:.ll.:l ;:in m 1n:l1c:at1on ot' whne 
it .-,uu}d han bean lodged. The truck w:tll broom cleamd before loading tenco 
~• han conclwed that. it fell out. or t.hs air;:>lMe 'IOl'O"Icngo or fell !r011 
aCilGooe 1a poc:knt. but the latter h ilqlrobablo. 1\'e mndelab te:rt.D .~~nd toliDd 
the ;o11mng1 The 1!TIInch was be:lt. 1n a Thll 11hich h ettlftr.c!ril:r dom b:r 
electrical 1n!tal.let1on tec:hnicianJ 1n ord~tr that. the;r rna:r mou eas1lr reach 
tem1nal. busses. Tho T111o marl:11 cltarl:r 1100.. on the wru:"~-Ch under tM 
microscopl'. Thll box ond of too wrench t.u boon brokan orr but. tho ~~~" 1s a 
ver:r old brn.k 1ne81!1U:h u thnr-1! is corrosion on that. 11nd or t.h" wrmch. Thoro 
arw no :~arks on the 1!TIInch thAt. 'IIOUld 1:x!1cat.a that. 1t. had be'.ln "ooged aga.in3t 
fiight. c:ontrol =echan11!11!8 B'Jch 11!1 a control cabl.eJ abo ldcroecope exmdnat.1on 
ihdiCA'W! ttmt umru Jus ttt!tiit itO e1acLilell: zue:bq uz a:IJ zuce.st crut.reb wit.ls 
electr1CIIl. currant. The wrench boars the 1nit1al.11 em. l'lo havo 16 employees 
with those 1n1t.1ale, thri!O of whall worlc in department. s which had aa!embled or 
done test "ork on the F-100. llo!l!l ot the 1.6 !J!lpleyeu clr.im thie waa their 
...-rench en:! none haw tools ot n 111milar nature. i'le an continuing our 
inve!ft.igation !rorn Ule 1nithl a53Br.bl:r or the 1nt81"lllod1at.e tlll!elage 1n a 
rontinued effort to aecertain the origin of this wrench. We !e11l !reo i,he use 
of th111 type of wrench, that. it wa.e 1n Ule nirplm" at the ti.cs o! ttl!!! cra.eh •. 
rio !eel again, however, !.'lat. it had absolut.el:r no bearing on tho crarh :!.n vi£m 
or tho lack of markS Of electrical El'C9 on the II8CIIo 

Dr, T&ITYI Do the ernplo)'l!es have their Cll1l personal wrencl'.cs which they keep 
1n their own tool boxes? ....... . ., . . -· .. -,-

llr. Ccffmana · I'ee ~~there:aNcJust;about·.ever,1.1.~ic:if1 ~eh:;that!cml;b~ 
found !1om· SellNI' ~'ruck;up: to· tre i mo.st:'expm llive~cype\ tcillie ~ roum; ., Dr:l.lle 
are !umisred by. the' COznPmi'rnit •tfiey~ are. expendable.-: They' i:ilrely tUrn 1n. a 
broken one to r,et a "'" ona ntt.er bll!l1c is:rue. 

The witneBII was d1sm1eoed dnco3 the:-e ITere no further questions from E<>:mi 
llaDbersn 

I 
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The IIOCald vitneea V!I.S Hre Jnma r. Ho&nmmld, Jr.;·wAoo Spoeiallit 
in nc&~ Eocape and CrMh Protection. A6'3 32 yenrno Year.~ or DlQOr
ionco - 9 ~an. 

Major Tumo:;uUtc Have :you road l'!r. Hecht's atator.ent thnt vno preoonted 
hefore the bcar:i on 21 Octoblr? 

A~ I hnv. 

~jor ~t1 Do.:YO'l concur in his stntoment or do you have anything tJUlt 
you to uld lll:!t t o add? 

Ao In great part I do agree to 11ro llooht'a statement. /..s n ~Mttor of rnct, 
tho ono el&.er:t or diengreomnt I boliew would be in tho &1"1111 er ths lap 
belt haoing been opened by a blow. I !Ael the preoisonoss or such n "olow 
crulrl harCJJ" ham boon broug<it ILbout b;r an :J.Ccidont or this typ3. 

H!ljor Turrq-.ll.sts Do :you have any theories of how the oolt r.JIJ::1 have bltm 
openoc\?. 

A • :C h4"i"e one a that tho pilot opancd the bolt lrlmsolr. 

M~jor iu~tt UV yuw :-:;~ ::..-:; !".!::t..":::- ~t!!.t-e~nt-~ t.hnt. ynu would lli.o to 
m!'.kD? 

Ao no. I e..t1 in agroeoont uith lir. llecht'a st&teoent. 

Ihjor ll;;cD:lr.alAt As I :recnll Mr. Hccht•s otat.E:ront he felt there wag no 
particuJar corrnlation \d. th the crippling injuey to the :Jeat. back Md tho 
h3arJ' l.r.:pc.ct ..mich cruoood Chorco 1 s back, I do not believe I read it. in 
the st.nt=t• 

Ao I~· G."lS\IC:" to that 14:ain, Major, is that, the crippling or the wei: i!i*jll:l 

to bo~:.r a~:.t the original stntolll£nt b;r docttli'3 that tho blQ;J 'lfllfl a mnJiva 
blow i'::-on atr::rro a.'ld in front ui th lhorga in the ooo.t. 

M!!jor T-.t..~~t: Do :you ha-m eny theories a3 to Yhon tJm lllp belt r..i;ht 
have heen o~d prior to th!! break up period? Do you have P:ry theories 
on tho ros-.!lt or ;your invo3t.ieation or diacussicn with 1'l1c:ht test. x:o rnOMol? 

Ao "'e31 ! eo h:lva a thCOI:"/o As noon as tho pilot renl!.zod thnt tl~ .lircr.ll't. 
~1\3 bi'Oa.ki.'lg up and posoibly upcn hill oeaincr portioM or tlm. otruct-Jrl with
in hin oject!.cn path ho ui1S ablo to.open hio,bclt:Blld.wnniilllr.lodintol:r with-

. dnr.m fra:l.the cockpit.b)·;nogritiw•O!Do '··' '; :·· ··:, .:·, · :. ·· ·: · . 
• ~, ~--··.-· >- -· .. ·,.-i/~·· ;,~ ......... -·. . .. -.---····-~-· ·~'· .~ ' 

··~J1ajor \ler..dtJ. Jitt, that cbos not rit~·llith· th<i~Otau:00nt:tllat·ho Wl\!1. O~I'J.Ck 
whiln in the ~ent. Fro:: tho injuries rilceived I· c!o not bolicvo ho co·1ld 
h'MI C'fEntd Ulc lap belt a!+/.lr ha rocoivod the injuric:!l, 

Hajor 1'-Mrtx-.nlds Aloo nt. th'J o•o to which h., \1113 nubjoctod ~~ot. tha~ tlr.a. 
Oponinr. of the lnp bolt i::J n vary procioe lliO'Veront. 'l'hu injuric9 ':.? the 
pilot. wro !::= tho richt. si:l£1 npparontly -'lt this point. 



:{r. I:~rer.valdc Too laplnlt r..ay tc opened bj· tl".a loft h;.nd, :Lr.sofAr ,J!l 

neg&t.in ::•s cront.ing IUl inabilit.7 to OJl01l th<.J L'tp balt1 thoro are t.'-'1 
inst=eea on rocord 1n Y-860 piloted nircrnf'~ in vhich tho pUot. att(nptod 
to oj~H:t utillzing the Gent with ojoct1on controla idonticnl to thono or 
t.h!t F-lOOA, Tho hands crulrl not. be pL'lced upon tho controls du'l to nnD~
t1TO 01 II rut in both instllii':flll tho pilot :ml/lntod h1!J lnp belt and VM 
vi thd:ruvn !:ra11 tho coc Y.pit. 

Mr. llccl:ta In tho· tvo recon!od inat.mccs or tt·o F-ll6D vlult tubJ or ],'lp 
oolt \11te thoy woarin£:1 

A, ney wro woarlnr; tho n-10, 

tit. !:.cl.Ls m sou til1hr! tiliit tho :S:ffi is a nuch onsior belt to opornte 
manualJTl . 

Ao I :l.."ldicated ~at a ::ICcent ago, I do not ooliovo thnt tho blow opo:md 
the belt. 

• 
Mr. !lecl!t: 'r!oulrl you cons1!hr it logical then that a L'lp belt •hich is 
more dii'f1cult to 1::o opened manually, could oo opened with the left h.;.nu 
which is r.ot a no=l z:otion for opening this lap 't:clt? 

A, In tr.e caso of CBOr£9 l!olch1 I know he indoctrinatedhinsell' fo:- r.wni• 
fold Erer{;'Jncies, and the an:ilror is that',tho'bClt couliUmvo:~n opened 
b'J hiJ:I 'l.i.th l)qua.l fnc1llt7. with e1thar,hll!1do . . .· - - . _... ~ ~ . 

I • • • ~ . . • . • - • ' : . 

Major Cc'barly: Mr. Hagarr•ald~ did I undnl'l!t.:.'lt! ~~~ t!-.:~:-:,· ::f t.':.o c;~u..;;"'" 
oi evc.n~a that 1n1tia.l broal:-Jp alortcd the pilot to h1!J dll!1r;cr, end In 
rele:mld his lap belt e."!d un1 subocq\lently struck n dn.'!'.nc:l..,r. blCII oor•>l'O 
laa-rl.ng t.'le ooat and coc~.:pit? 

Ao r:r.cer.t ror thnt period rr.1bsequont, I ll!ll'CS with your otnmP!!nt. 

T.t. 5l~onl Dr. Torry, ;rou stated yastarday that yo".t felt Mr. \·!olch ~ra:> 
b hiD scat when ha \lt\9 struck that dll!nag!ng blo'o' but yot tl:aro 11as n·J 
cor:rpound breakage, Is it at all pos:lible, :U' hs 'I.'OrD in his scat n.'ld 
s-~pportcd b7 that mass that ·~his ds..'"l:lging blOll would ha;e caused compowui 
brealc;:ga, and also if m \lll:l in back or a lllll~s ho 'llOuld not. :1ave :rncnlvoci. 
a cor.:pau::d fracture as Gho-.tn on tho pilot's body? 

:J:, Tn:n-yt !loll, I cannot b3 :JUre, A ca:IpOU.nd f1~aturo is any fr.1ct1ro 
'Jhic.~ the 'bcr.e ponetratea tho sldn. I do not ceo tho corr>1lntion, 

Major 1-!AcD:nal.da Bonring in tdnd thnt the nirplnne Wll:l in violent yav 
a.1d in a very rnpid trnneitio:~n from hif,h posit1vo G'!l to h1r,h ncq,;ntiv.l 0' n, 
do ;,·~T.t telim'e it in pos,ibl<l ror thG pilot to havo reo.ahod d= nnd •m• 
htcht•d trJJ bolt? 

Dr. 'I'Orr;'l ';ho nn:T.ror i:l no. 

C:~l. llcur.l&:~c Hr. llocomrald, havo you ho.d t.'1o op):Ot'tunity to oco tho 1~c:o::-d!! 
or tl-.11 oocilloc:roph Md tJn '!!lltarru~ n~ tho;~ wot'O complotod? 
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~r • lie .,:-:nld 1 Onl,y in a :K'o.:OOChand way. 

C:ol. ib..:;las1 Thn rna:scn I l:lked tho quootiat 1s· thnt inn stu~ or t.ho 
d.1ta it r:;:~ll.r:l U!llt thera is approxim.ltoly n tim lag or nbout 2 14> J 
:so~neu in ""hich tba nlrcrart. stllrtod into a violont )<W until 1M ni;."'
crart. di:sint.ogrntod. You ::a-il tho ot.lltooont. that you thour.ht t-'10 pi)Jlt 
had bEen alerted in sufficient tim to open tho bolt. IJo ;1011 foe! 'f.utillir>~ 
to mnko 1. stator.xmt on appr:::d::ultol,y hOil long you U!our).t it. wrnld t.rJ:A to 
o;.cn thi:s be l t. !TI!IIl'J!l.ll,? 

!'.r. ller;er..-al.d: If tho airpl.-.."10 \."A X'D in a violont yaw 1-:ou1d tho pllnt.' n 
1noh111b= tL) ,t;_,hjl1 .. n tbc nj t'l'lnno h;wc pJnrtcd bj., to en 1JQ:nd1rr;: c•nts, .. 
trophc m:d "!".on structuml b::-eakm.ra;y occurred in tOO vicinit;r or tm •rinc• 
shield and or canopy? lot U.'l n:JllUT.Xl it 't:!.k!!o him tw ooconds. 

::ol. root].as 1 !lava you tall:nd >lith 1-/elch nbaut the tocblique in uD~it nnd 
tho r.cnstn:ction of the autcr1atia lap belt? 

A. Yes, l:c ~-as thorouehly r.cquaintcd and n rim acl7ocate of the a:.~tcnatic 
lap belt. 

Col. rourl.s.s 1 Hava you haarll Hr. H'o!lch stnto that on occa:~ions cruin;t 
rlir,htn b! ::.O..n:lnlly opens a lap belt before parfominc par!; or t..'~l ·i;;:Jt 
llight? 

·• r.nJ.. :cugla:u r:nvo you tall:od ulth 1\olch about ths use of a o S'Ji t? 

:,. lie, teat is not rey fi91C, sir. 

P.r. r.e~wnld Y!ls dl,..-1s~:ed cs thoro \JCro no i'J.rtr.llr questian.'l. 
··-- ~ •, . ' .: . -· 

The third uitneos .vB.3 &. Frank ~i •. Potorocn;"·,su..'"racc.Ccintrol Spcc~.a.Ust, 
. ace 34. Er,:eri~nco ":' 12 ;;ea!"l);at 1/f.A. in. enGineering.-.:: .. 

.. ,·._,, 

!fujor 'I'Jm.,"'.!!::t: P.::.70 yc-.1 rr.ad Nr. llollinr,:morth' s stato:rcnt? 

A. That is correct. 

!lajor Tu~q-~ist: Do you Y.r:cu :u!ything thaf; you wa.tld Ul:o to r.dd tu hi:~ 
:it!l.temnt, or \1rul.d you sutu that ycu do or rio not agree >lith 5.t7 

;... 'l11!' sc::"':!tnl")· roncl m tl-.n notes ho hnd dictated, ::nd a~o I N:l<l ·;·,hn 
notes h!l :\r.:l >~ri ttcn. I eo not pick up in hiu not.o:~ !!..'1)-th~c that !. u011ld 
r)i.30.["'"!! ~""!. •-':.• 

l!ajor ru:-:::;nstl I3 thor~ t~t;tthinc thnt you ·.ould like to nd·i? 

.\. There is only ooo thi:"l;: !n his nol:.oo thl\t I WOilld CC'r.:I!I'Jnt on. 'fhnt is 
tho trill ;:¢:it1on of tho Jtah1lizcr \..1o appl"crdr.atoly 7 de;;l'OO:S l:Ja•llltr, 
o:!£:0 dcrR-:: !.."'l:toL'.d or 9 c!oE;I'tttOo !Ia :1.3 coinn to corroet thnt. llo r."\::1. fi1~t. 
·~hourht. 1t ·.-as ~ docrooa 'ooruro w had t.akun th~ natuator to thu bh. 

l!r.jor lu:-::;·;istl Could y~·J !i.vo ua a ato.tcml'llt wh'lthor or not. ~hi•" "ontrol 
:lllrfll(lCll cr !etuntoro r.lic"'.t. \:~va contributad to tin accident? ____ ._... _____________ ... t 

I 



A. lioo ila havo choclcnd the 11tllbillzor hydraullo cyll.ndar md it vill 
oporat. in t.ha desirad rnn"' until it ca:10s up to tho end or ttn piaton rod. 
The rudder cyllndor has boon chocked and still oporates but tro ond or tro 
cylinder baa reached 9 oogrooa dua to tho key that loek3 it in pln.ce, but 
it failed duo to I!OrnOthing Mating it \olhon tho structure broke up. Tho 
al..lnron cyllndars, &II soon aa the ll;ydr:mll.o proowro \C\8 appllod, positioned 
~eln11 normnl.ly vhich ..a! to the factor that Un aileron actuator and 
Coal bungco are all ti.od into ono IUI~bl,y vit.h tm h;ydraullc cyllncler. 

Col. I'mda:u Did Yt?U o;a.'llino tho rudder dar:lpor? 

A. I'll• Tho gaco ahovod that it hnd nuid. Tho lab cl:eckcd t.ho dr~'I:JX!r 
and it shovod that tho loft rudOor would be rostr1ct.ad to about 12 oor.roos 
and tho ri&ht rudder to about 37 c!ogrues, and \oilsn tho c:nmper va.s ·ll.:Jn:~aeclllod 
I have not 110en tho actual pnrta but I hnve been told that tro shaft had 
been tvisted duo to sa::e high inortia or acrodyna:uc force en. tm.ruddor 'When 
tho nirplano viiS breaking up. I understand that checks had boen moo o:1 
prev10Ull ni(;ht:l that provod that tho rudder had full trnvol and .,ho part!l 
had net been tampered with or disasse:-..blod since these checliS. 

Major Ccborlyz Did I uru:!erstc.'ld t.'lat the throv or tm rudder ws restricted 
'by the da:::.aga to the dampar or va:ftha dor.IJ)er ililieront4' rniltr1ctnd. by the 
rudder? · · ... · 

A. ir.e rlamper e.a it sl..uiU:s uuw will" restrict the thi'O'., o{ the :rJddcr, and 
I !eel that vhcm the ship w:~ brealdng up tho rudder~ d1:o to sa::e high 
inertia ro:rces, twisted tho ohart duo to the fact t.Mt tro dru:plr \ll\8 in an 
unnatural position duo to tho rostriction.S:t received ron:oa groat.e;~ than 
it could stand. As a mtt.er for tho record, I think ,,.e ch::;.;.ld point out 
that althou&h loft rudder tmvel w1111 rostr1ct.ad about 12 daeroc~, tho 
oscillograph record shovs, I think, not core than S deg1-ees loft rurlclor 
vas called for or used. I think fror.1 this wo can a:J9Ul:l[l that re gsrdlnss 
or when Ul1a da.'!'.ago occurred to tho da:r.por it 1.-ould not ha·to affe::tnd 
rudder co.."ltrol on this fll&hto 

Colo tougla:JC Do you know of s:ny questicn3 on tJ-.o F-100 ain:rnf't v!Jore 
the r.:dder dn::!per va:J nali'unctionod? 

:-tr. PEt.ersonz I do not know or eny nalf'unetions, but thoro am sor.t.t JX!Oplo 
in sJrface control that wruld be coro qualified to tell you abo.lt tJ10 · 
dnmpor MlfunctionsJ CocU Oraico could ctvo )"OU a better ntory. llo 1s 
our J,.'"draullc supo:visor and hns boen rollovin& this dnr.!pE)r progrn:n vory 
clo~ely. 

Hajor &c:Donaldo ll-.ere vaa ooco quoation uoo.1t tho rudcler c!amp3rs •>n tho 
productior. airplanon O.."ld thooo ~ aubject to a T.o. rnn StW'.Ao 

Major Coborl:n For fear tlult we nicht ~cn!'uso tho rudeor dampor anl tho 
yiill d~r, tho T .o., to r:ry knovlodco1 -..'lls issued for tl10 ynv dnm~r and 
not U.c ruddor dn:upor. 

Major HacDonnldz 'l"ho Worm.:~tion wo reeoivod did not concam fa.iluma, 
but n.ther tho oub-11tanda.rd porfomanco or a row ruddor dn:npor un1t.3 



and t.to ir-'7}'"('Ct1o:t "ns 11 orr. ti;:l;) in:r,:oction on!,.v to P:PC'm llllti r "T·l~J 
tbooo da.."lpOrs \lhic:h \."91'0 corurl.dsrod to bo 81lllp1ciOUE. • 

.Hajor Cot.orl.ya I would J.ibl to roccr.rtmd to tho Doard that ,.., :10corti 
llU:lber or thiD 'IO, Md iUrthor ~U~Certain whothor or not ttn m had t-z; 
ca:pJJed vit.'t on th1l subject nirplnno. 

l'r • Po to roon was d1 snrl.:mod. 

Tho norl vit:leoo va::s JlD;,• E. Farran, A11ot. Chiof, FliGht To:~t: A1;o Ll· · 
:yearo, cxporionco with Nortb Amrioan·crtor 17 yonrs. 

Col. rouglmu Hr. Farren, would you plo:wo toll ro -what your spGolrlr: 
duties aro ll3 Acnt. Chior FllGht Test? 

Mro Fcrront I nsaiot 't.~ chief and uko ovor-~-hon;he i;:n~t thoro. 
- • • - • -~ ' >' 

Col. I:'ouglns: . \-/hat do: )"011 dn when ho. io not th~ ro? 

Mr. Farren: l1aln alJ.' docisicns 1.-hen he is not tl'.!lro, and conduct fli;:bt 
test J:ro&= on t.ha airplnnos assir,ncd to uo. 

Colo 1._,,., --• Do •-• rBViAV fLn f'1i ,.hf: t.a.n+ . ....,.__.., __ ,_,.,...,._ ... \...,. -.a,-~- ""1-;-..,_ 
•~~o~f'~• J"""l4 offr.1 --._,.'.1 ---• r--n·- -•""•"" .,.._.u l-'"'~··u ~-a 

!\ <rn '--- n \I""",_ enho..,l1"-' ~"otin"' •:i+'- th•n -~.,._.,...-•blo ~n-10- ~''- _,__. • • J' . .., L;.!i.'i-.. .... __ .,~ --•-.... .,. ....... Qo " '-'l ~ "-U'oll"VUW• oi.I~UI ... .L~-:.&6U 

ongil10ers and other DUperrls:tcn in -which un cllscus:~ t.':::l procr:una !or ·ilJo 
~t vcok and ootomine prog:.-=.3 for the nn."Ct voek. 1-lo abo di:;cuso t.ll!l 
in<li\•idual proer= as they nro brouc.'tt to our attonticn by tlle nlgh'.; 
onr,irm~r or his. ruperrtsor. 

Gol. rouel.as: Do all tost p::.J.ot:J >!lo -.:ork for liM cor:n undor ~"T.lr j"-l·ln
·1icticn and control? 

;\. Cnly tho cnr;!.merlnc tos1; pilots a.'l oppo:md to prodllction tnot pi:.ot:;. 
He are only in control or tllo cnc-lneorinc tout pilots fore ngin<..>oring work, 
:md theoJ =• !lllder the or(:llli:lation cLurt, undor 1~. ~!ollin{lOr acd lcy-:Jelr. 

Col. I:ciiglasa At the. cor.:pl.Dt.ion or a p:u-ticular fliGht durinr, tho ph: :so or 
a test· progrno, hm.r is inron•nticn c!arivod fro."U too pilot, as to whnt. tnkes 
?lace en a n!ght? 

''• 'Tho pilot's report, tho l'ndio log, and tho flicht cngin(lor1 a hc.n:i.hook. 
I cwld expend :1. lot or tim. Colonel, oxpl:rl.nina tho pror,rnm. 

Col. roual.Mt Do you :rocoi•tn any inatructicn:J or diroctivozr fro.'!l the AF 
:tbout test progrr.na on t!:!l a:i.rcrni't? 

.\. Yes m1d no. On oorno pro,!rom:J w recoivn inatructicno tolli.'1C us holl 
thay ~nnt :!OIW thinco, nnd in como Cll:JOD nonn at all. Tl:o cx~rom OXI~~tplov, 
Colonol, woro t.hooo when wo :.un a coolinR npoo outlined in thn oont.nut. 
Ho L'Ullrn:ntco coolinc porronnnnco in acconiunco with tim opoc, ·nm other 
oxt11::r.a is 4 car.preocor ott~l.'ting proeru.o:~, than wo rocoi\·n u wiru at.at-~.nc 
O:'lCtly what you Wt111tJ thooo aro tho two nxtro1oo:s. 

·• . 



Col. rtluglasr Is tho ~ect.ioo in •-hidl you nrn A:lslntant Odor ro3>«11ihln 
to jnroro that tho aircraft porfom all tho tost \lOrk required? • 

A. !ea. 

Col. ll:lugl.n:Jr Is jC'.li' cooprucy" raGpan:rl.bla for tho Phnso I tc:~t or thn F-100? 
·. . ... -

Ao !es. 

Col. fougliun Have ;youJl!ilcil e.."l:y cf your tea tO. pilots, or hnvo "JOU. :ra11C1 o.ny 
stotetrcnto by tho test pilot:~, that would indicate to ~ that tho F-100 
has ocme yav ch=toristics? 

A. We havo Dtat.od in savorn.1 or au!' pilot roporl:l and progrells I'OfOr"!".s 
that tlle directional etab111ty or the airplan'l could bo il:lproved. 

Col. Ioucla:n Do yoo.1 rocill eny recommnndati.OOB ns to ir.pl'Oving tr.c 
stability? 

A. There ue.ru r.-.nny of th!lr.lo 

H:tjor Turnquiat: I \Kluld lil:o to clarify one thing in the Mcord. r.,lonol 
ll<l'.lP,l:m aslrod yon how much di.:rect.ic:n or inotruction you rnccivo i'r.:n -i-iJn Jl~·. 

'•• I attempted to r,ive nn c:cu.Ipla. ~fa oro roquirad when uo 11011 yO\! an 
airpla!!9 to comploto cortnin spociricationn which h:rra boen writton wd 
!IP,road upon by Hq. AHC and 11..11 Co:::n1.1r.d:Jo ~ bast OX!!."'lplo is t.'lo coolin(~ 
specs but boforo w build tho nirpln:JG you Itmolvo as to t:hat te.•:rp~U'!l.~um 
;md nlt.itu do !I -wo ~· tho ni rpJano. 

Hnjor Ttlrnquiatt lb I undorntand that if your instruction:J nro ill tt,u 1'orm 
or upccificatlons and TO•o tllld nro co!npllc<l wlth thnt the !IF •lo•Js not. h:tvo 
to r;:l.o;e t"n tailed inotructiorm? 

A. '11:c instructions am in the spocificatioml. 

Colo l:ruglnsr .CO you havo cr.ntrol cr nll aircraft that am O."l bai.lt!Cilt? 

A. Only or aircrort b:rl.led ~~ tl1e cnginooring soctian, 

Col. !:ouglc.s: ro you h:rto any instructions fl'Or.l tho /J' on hO'.r tho so nirc n-.1':; 
will be !10'~'11 on h"lil.Mnt to liM? 

J\. Cnly 1.1h."1t io in tho baili:ont agrooJmnt. 

ll:>jor ::oborl;n !ho .:.~roomcn1. IJ!Xllls out tl10 purpooo ror t:hich thn nil-craft. 
:to bailed. • 
llnjor ~~ondta Could you Givo uo 11 briol' t\Ul down on wb:>• Goo reo n:IY no1. hnvn 
oolln 1uarina n c :mit? 

Ao !03 • I bollo-;o Holch hnC: boon tl1rou(;!1 tho contrll'ullt' Lit USC (llld l.a \1:1., 
IIOU ll"lLU'a or h1.a 0 tol'lrMCQ. Ho \."IUJ tho tyr-o·. or 1nd1Vic!uAl. 'llhioh I 
1Ylliov1 tho ::mlicnl 1\"lCOrdln·:iU ohO\t 11.1 lvivlng il. t.cndonoy to loon mwcop-

Lf• 
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ti~l•ty to blaclc out Mia tho case or perso!UI who are rot.lxlr m:lallin 
ataturo. Ooo:r:t;n did not vo.ar c 0 :r.Ut when the accolaration pointa to 'bo 
obtained on a gi"roll test voro or ohort duration. Thill vaa the typ1 tl!st 
h8 vaa peri"oil>ling on the subject night. Oeorca did war a 0 11111t 'Wh.m ho 
vas r.'onnin testa durin vhich he waa aub ected to 11Ccelorat1ons aver 
exten pe sue as a ocen c • o o 10 snmo 
polley BD that !ol..l.oll'l!d b;r Edward:! AF B4!!0 teat pilota • They le llVA 1 t up 
to tho 'ndlvidual pilot M to his tolerzmco and vhat test ho io cbinr, M 
to v!10ther ho V<lU' a Q so.rl.to Records ohO"I ho \1118 in pDDDEJSBiOil Of h1:J 
faculties md i'1ev correctly. ~ l:llldo n night the morning be!ol'!l vith 
pres:!Ul'O !JUit on and had romotod it n::d =do thi5 ona vith ordinary i'l,;"ing 
clothe::~. 

Dr. '!'erryt Jiavo an:/ or your p11.ots reported dl!!iculty in handling control:s 
under high 0 condition:J, ~:nd ill tbo :~dditional. p11.ot force oecaaioned b;r 
the irerea::Jed wight or tho pUot• a nrm caused b;r 0 c=idored in tho 
i.n:st,k\)Jdrjn ta ticn i' 

A. r11.ot difficulty has novor boon noted in any reports. We are ~n.""' or 
tho problel:l or incroased woid;lt of the p11.ot's am. undar acceleratioM and 
takn this into cOO!lidarntian in cur ir.strurontation. 

Major Coberlyt Hr. Ferren • .rrom your kno\flodco or tho events lead!nr. up t(• 
this fl1cht1 do you have any inf'or.-..nti.on vl1ich wul.d be signi!icllilt for tho 
consic'erntion or this Boanl., or do ycrJ have any quootions? 

liro Fer.ent I think I poso:l.bly c!lil clarii'.r a point to Colonel .Dour)J!.:l IW 
to !:ow w run thi3 progrnr.!. \:o hnvo 30 t'l3."JY typos or progrn.'!l::J lllld tm 
structural dei:IonstratiOO!l progrm 1n :Jet up n!U:Jr long conferonces vit.h 
the AF 8.IJ to \that point:! wa oro required to e;ot. Tho structure:~ and naro
dynm!dca groU}ls doU:Jr.:Jino tho critical pointa to 'bo tested and this inform-· 
ation is oont bc.ck to AMC whore it is rovimmd l!lld ndditiOOB nnd doleticns 
are mads, After the critical. pointD havo been agreed upon b:r Olll':lDlvna 
and AMC 'to"' ndd certain buiJ.d.-up points 'Which are bel.ov tbe final. dcmonstra
ation points. 'Iba final. dcr'..nnatrat1c:1 points and tho bui.l.d"'llp points aro 
then ca!illined in a night prog= for tho structural. c!=on::Jtrntion. 'l'ho 
airpl.ana is then instrul:lent.ed to tho :~atiaf'action or aursel\'SS and tho Air· 
l"orco because '1/Q a.ro required to i"umieh proof in tho vay !rl' data or tho 
!innl. points obtninod, We than run tl1a fll(lht fort he build-up point. \\a 
tam tho data lind roduco it nnd r,ive it to tho tochnicnl and otrullturos 
section who l"llV1.clf the point nnd give us approval to contim:.oo This is tho 
WilY '-<"~ handlo 0\\!" der.xmstrntion •. We hsvo a 'llritt.cn OK rrcn atructurea to 
proceed to tho ner.t. point;; -

col. Dcu~r It !la8 boon "a~t.Oci oororo tilQ'.no41-d: t.h&t'tilii airarnrt in 
11hioh Cborce Wnlch crnahod. '-'lUI not 1notrumontod aa cnllad for in t.ha 
contract? 

A. That 1o nt!Vtl to m. 

Col. l:ot1fllal!l I IIlli vonclorlnr. U' you ocroo or diongreo witl1 that. 

A, en whnt blulis vas th1B ot.atomcnt rwlo? Ir thoro any piece or rapnr .., e 
put t111s in? 



Col. Doue;lasr The statement vas mado thorn Vlrn supposed to be camoms 
pl.acod to tam Jilotogmphu or each ldng. 

Ao ll'clrn wore Car.Jl%'1lBo This vas not required b;y the Air Forco. It uan 
our dersireo All w had to 1'Um111h tlle ~ vaa tto 01 epoed1 Mneh m:mbor 
BDd altitu 

Mr. Bel'll'olllll Roy, I undaratand on tho last fllght that cmJy dsi'loctims 
vtln! fhotographud ot tm lort et.nbillier not tho vinso 

Ao 11-.1.9 1s not. truo. Wo :rocovorod tho fill:~ !or tho 'lo'ing but it Willi not 
developed because it was bumod. 

Mr. !lemmu I opoko to Mr. Spivak tbi:J coming and in tho convo:rsntion ~ 
vor1fied that tho;r did not Ulke srry photograiils or c!si'loctions on tro ving 
bocnu..ce tJ:loy did not think they neodsd llllY'J it vas only rot up fo1• tlte 
stnbill.zer. I m:1 just repeating ,.'hat ho told m. 

Major Coborly1 Tha inst~nt rccord3 v111 show th1at data va.'l provicbd £~ 
on the instant flight. This can bo obtained 1£ it is coll!l1u:u.13d significant 
in this Board's consideration. 

liro Ferre:u I !:now tha anm;ur1 Ted. Tho airplane \r.UJ instrumntod for 1o:ing 
and tall defloctiono We wm able to rocovor tho instrurontation for tl~ 
taU l:ut not tho ving. 

l'.ro Ferran vas dismis!Xld. 

Y.r. Holllnt::mr:lrtht Technical Adrlsor to tho Board, prcaentad the 
i'ol101<ing: 

I just talked ldth Cmicoo He is !!lOst flllllillar vith tho flllttor dm::t:oro 
His op1.ni.o:l is that tlle first 23 or tho ruddor fllltter ~r had cllBt 
housincs in which tho hyd.mulio :~Gllls llllrt(condlcivo.to~le!IY.aco. Thi.'l 1s 
loakags of the ~nwl.ic i'luid~. Suroequont tO tho 23rd, the housings have 
boon z:.achi.ned lllld thorn has been no p:roblcn. All but 6 or tho cast hous
incs were found hero at IIAA1 and n one tir.lo ro vas issued ldth norlal 
mmbe:rs to pull tho other six !ron <'.oliverod airplanes and return then to 
riM. The rudder fllltter dnmpcr on 'Wolch'o nirpl.nno vas not among thono. 
It v~ :mch1nedo AD additional 1nfol'l"..nt1on, tho dar.lpors are por1od1onlly 
chocked at 25 hours and if they rood 3orvioing two conoocutivo time they 
are repl.acad1 nnd t.OOrn aro no known fnilurea to date. 

l'.r. l!ooht, Tochnicnl Advisor, introduced tho 1'ol.l.oll1nr; evidonco1 

In rep~ to a question that Capt, Tony ponml to tho Board yeatorday rec;nrd• 
inc the possibility or t hn p:'tlsBnco or JP4 .1\lol a1 tho ejection seat, I 
hrm~ dbcoverod tho rollowinar 1t vaa chockod at tho ocono b;y liM f"'oplo 
w it va1.1 dotom1nod at that ti.'XI that thtro Vll.ll no Jl'4 prooont on the 
~at, 

7ho noxt vitnoa:s waa DonAld 11o~:rson 1 Aa:rt.o Ch1et1 Powor Plant 
tn g1ne e r at liM. A f1!J 36 - oxpo rionoo in tho povo r plant - 14 yo a.rs. 



Major '%\1l'llqUis t 1 COuld )'0'.1 r.1 vo us a ata tment o.s to v he the r or not it is 
:rour t¢:non that the en&im V!.!l op:nuting propor~ at Un tim or the 
1ncidont, and your OV!Ilwltian na to 'Whet.har or not tho powor pla."lt con
tri.bated to tho 1nd.clont7 

a=ination or too rlll!llli.n.s or too powor 
O'Cil' 

in8t&ll.atian a.fter it had beon :rn:naved to tb:l ~loB area, it V:l11 
tm opinion thllt the ongim r.nd associated c:aapooenta wro cp3rnt1ng nom• 
~ in tM full or mo.rl,y full artem.tmor posl.tion at t!:o tiJ:n tho nir
plmlo lliintegrated. 

l'.r. !bgerson i'arther teatll'!.od thst too conoluaioruJ or h1:s group 
varo tased on Un following ractorsa 

a. There w.a no evidence or centritucaJ. failure or rrrry or tbo rotating 
parts or tln enbizleo The cootrol cOOipOoonta vh1ch are motor dri"roll and not 
BUbject to shirting chring iqlact, wro all in tho full open or noarly full 
open pesi tion, end that the niteroumer exlmuta nozzle Wll!J .r~ of<:n, '!'u 
that U:e da:la!:D incurred by Un bla.a!s of tho rotors indicated that Uey 
wro nr.olving at cansiclorablo speed upon ii::pact. l!o further testified 
that it is tho crficialliM en&irooring po:Jition that tho pcllmr plant in 
no va;r contrlbut.od to tOO incidant. 

l'.z.jor Tumquist.asked 1! any Ol!llbers or tm Bonrd had an::! further quas~ 
tians ll:ld no Ollllber or the Board desiritd to interrogate tho vitoosso Ho 
vaa ett"..s!!d end tho ne:xt witness callodo 

'!be ooxt vitmss was Artbur E. Jonas, Pratt r.r. Whit.noy lleprosontati'l'l'.l 
o.t IIAA. AC9 47 - m:pericnco approxica:tel,y 14 YGnr:Jo 

Major fumquistt Do you fool thst Un onr;bl wa a factor in tho incident, 
or t!lat the ongino ws opornting properly at tiD tiJ:D or tho incident? 

A. !t is our opinioo, a.rtor going ovor this 'llith tho ~:D~~bors or tlt.A tlngin·· 
oaring ::epo.rtmnt, thnt tho ongim 1o:as opernting nonnnll,y at too tim or 
the accic!ento \·!o fool actua1l;r thnt tho ongina did not contrib"J.t.a to tho 
incider.~. 

Colo :o-J~l Did you partici'Patl.l in tho imt'oticntion or tm on!Poo vith 
tho :~u engineers? 

A. Trs, I did. 

Col. :~Jr,l..Ma limo )'OU ro!ld th::l ntntor:ont tll:lt ~.ll nov being typed in final 
rom a.t<:ut tho an~i:l or tho enr,im? 

Colo :c-Jclrun llo you lll;IOO 1r1 til 1 t in 1 ta en ti~ty? 

A • I .u;roo IIUbat.llltial~ vi th tho major Pl'rts that I huvo rolld. Hou'ld )'01.1 

l.1kD :-.e to explain thi:l by nll:;inC thD.t. I did not cxomino com or thn .'\irfou:n 
c~c;:ts included in tho l'llport, tl'nrororo, I IIlli not quailliod to c=x>nt. 
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A. !oa. I agree vith that. 

Col. tbugl.asa Thnt 1a \lhat you vruld bo llilling to lli'fix your Di!;llltlnu tc? 

11. There in a llttlo dl.!ficulcy thoro. Pratt tr. Whitney hllvo rn~tiOI'liJ 
vhicb require aul:citting to the ham .,rfioo !or roviov prior to affixing 
!rl.gnntures. Thoro are CllDOs vbere \:e can sign documnts 1! proco&ld by a 
qual.1.tying etstcmnt that the concu.rronco is flllbject tc aubsoquont dis• 
nppro-ral by' tho hc:n~ of!ico. 

Major Turnquist eskad ~.o Doa.rd if it vas at;:roeablo to accept lir.Jonos• 
condi tion!!l. concurre.,ce in NAA •a report IIi th this provi:Jion, llllC1 :1 t. '~.Coo 
acreeablo vith the Board. 

Mr. Jonas vas d1sr:tlssed. 

Hlljor Co~rJ.7s In viov of' tt.o ract that nODe or the regular Board &:r.mrn 
\."!lre 11t tm =e or the accit!ent co the C.a:;r or t.'le IICCidant or tho aub
ooquent day, llrnul.d llkn to ~ Bey or tho represontativcs or too otl:or 
co=a.n·~ \lho wore at the ecer.e or the accident if they ha'ro aeything vh:l.ch 
they observed during their visito to tho scone or tho accldcnt vhich ~a 
a1~1c:nt and vhich ha3 not boon givon in tostmoey before thio Board. 

Major ~llxulldc I roached tho accident seem at ~.330 !-.aura and sp3nt th'l 
entire artomoon loold.ng the aroa over. Ou.r prollmnar;r studies di.t not 
:mov e:zything in coni'llct vith the rcportod c=ncnts to date. 

Col. rnuglas: I do not h:rro a.,:tthing to aCd as tho result or lilY ob!!Qrvn
ti003 ~ring thnt tim. It bas ~en covered t:r.r tho 'lli:tmsses before tho 
Doard. 

Hr. Ba=s I h3ve nothing r.orn to add. 

Hr. Co:f'fm.ru riot at the acell3 or thO accident. 

Lt. Si:'lpacoa Jlogntivo. • 

1-lajor 1'.1mqllist1 \~a will no-o OldjtAUn t.i~ part o! tho Board procoodin&!J 
lUI not!Ung i'urthor is required, Vo will rcconvono oxocutivo r.ocllors or 
tbe Beard nnd the rcprcoentat1'713o f1~ tho Directorate or Fllcht Safety 
l))soart:h. 'l'hia artemoon. ll.djoul"IT.Iont V8ll a.t mo. 

' < ' ~ - L '-- ., .. -. 

so 
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On 22 Oetoblr 1954 t.'lo Doarl rocorrvcnod at. 1230 in O%llcut1va oo:soio 
to d1JJCUlH! the fl.ndin;;a to date. Tho fol.l.olliJli wro prosant.J 

Col. p. l'. Douglas 
Mr. s. D. Boman 
}l.ajor R. H. 'I'Ilrnqu1st. 
MaJor T. s. Coblrly 
Major w. A. Wondt 
C2pt !. T· Stnnrnronn 
Capt. C. T • Torry 
Lt. J. J. Simpson 

At 1445 Hr. 11. A. Stoma, Jr., prosontod t.m o:Jo1llocrnph rocording:!l 
and interpreted thtll:l to tho noaro. 

lbe Board adjourned ror the day at 1600. 
• 

I 

Cn 2$ October tho Board rocCI!lVtlnod in e :xecutiva so asian and Major 
Wandt introdilcod the follOIIing atrocmento as evidoncea 

Attach::mt No. l 
Att.achrmt No. 2 
A t'tat+lm!lt Noo 3 
Attechrent r.a. 4 
Atta.chl:ent lloo 5 
A ttach::nnt lioo 9 
Attach;:mt lioo lD 
At ta::h::Dn t lio • 11 
Attachl:lent llo. 12 
Att.acmant llo0 1.3 
At tacl:l:len t lio • l4 
Attachrnut llo. l5 
Attachmnt No. 16 
Atltt!t ••11t No. 17 
A ttac!t:rJnt lloo 18 

At ta.ch::"Dnt No. 19 
At.W.'ment llo. 20 
Attaclnmt lloo ·21 
Attllel:mnt llo. 22 
Att.achrent llo. 23 
A tt!\Ch:::en t no. 24 
At t..-lch::cn t lio • 2$ 
Att~t Noo 26 
At~t No. 27 
At taeh:lont no. 28 

Main tena.nco P'or.r.s 1it lieu or Fom l 
u~·e! m•~ ~t eomnll.ed vith 

. Cl.Ba..-mss. . • 
. Witoos:Jea' Statci:!onts 
Photogrnpbs 
Spacial Orders cxn llonrd 
Stata.."Cnt or Trnror Operat1om 
l~oat.'ler Data 
Woight lt. Ba.lances (Fom F) 
E..,ticated lbl!lnCO to Private l'roporcy 
'Wreckago Distribution 
Bail:zmt Agiaaoout 
CC!I 139 
liM Prel1r:l1nsry lbport 
PrJl.!.t::1naly !W. noport r:rot~ lir.Kc::~p 

to Hr. Spivak 
Prelln1nary li3osn&Q or Inc1oont 
Mro Levia' Statomnt 
State::Jent on PIU'IIclluto 
Mro !bynoldst St.atmnont (WAOO) 
lire ik!llln(lmiOrUl' 11 (WADC) Statomnt 
Hr. !Echt' s (1-IAIJC) Ststmoont 
Dr.Irrbard1s Stater.ent lt. Dackcround 
Oscillogroph or Flicht llo. 33 
O:!cillogroph oi' Flir;ht llo. 48 
Form 1.40 

'illo llonrd dis CUDOO d tho roquiro d 1nopo ct1on or tho llad.nr ncce ns door 
and too 1.4 1-lnch ll::it plaood on tho n1rcrart. 

capt. Torry introalcod tll3 Fa:= l4A and l4D and diDC'JDDOd tblm in 
datail \lith tho r.IO!'lbons or tho Boo.rd. Tho !)oard ~ptod hill tin.diJ\s~. 

CApt. stor:r.nma.'l introctJ.ced tho rom w. 

• 
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lbe Eo&rd adj~d at 10.)0. 

Tha Board ~ted in North Jmr1.esn Aviatioo Inc's £1Ml motillg 
on tho F•lDO cr'IUJh. 

~ • 
~~ 26 Oot.obor 19$b1 tho Boord cw;onod in D%0011tiVo cos3ion at 

0900 vi th the roll.C'Idng p:n~acnts 

ur. s. D. Eemm 
MaJor P .. H. ~ 
Major T. S. (A)be rly 
}!ajorV. Ao wondt 
capt. A. To ste::cuman 
capt. c. T. Teny . 

• • 

\ ·. . . ;_ -

'Ill!! Beard ca:lpl.eted its mllbe:n~Uooa and CCJ:Qlotad tho Fo!!llS J.h. 

'1l:e restrictions en tho aircrn!t and othor rocta.lS!ld:l.tions wm 
discus :led. 

_Tin, Ooa.rd aclj OI1I'll:':d nt l230. 
~ - - ---

? (i-t/.JI )ito Jlf)! ({Jr/ 
~.Ji.I:T mufaurdf-T~ -
rMAJor, OSAJ" · 
't>{e•ldeAl 

. ' •• 

H£0001.!: S. COB£JI.L Y 
Major. USAF 
Member 

(/elk .... t~dJ.~~ ...... ·-
ARTHUR T. STEMM£Rl..fANN 
Capt, USAJ" 
Recorder 

~~1.~~-) 
CHARLES T. T~.~~!· 2J 
Capt, USAF (MC)F/S 
Medical Oillcer 

• • 
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TABLE CP CC'~IT~ITS 

~e rt No. ~A-~i-!~,F 
Ravls~d 1 ~17 l~r; 

?AQE :;~. 
Seop~ and Classtrleation. • • • • • • • • • • • • • • j 

i'. Applicable SpeelficRtlon~ an1 Ct~er ~~~llcntlons ••• , 
'.... """'" --.- --.- -.- --.- -. --.- .. -.- -. -.- . . . . . . . 

.1.1 ?~:u1o I RequlroM~~Jnt!!, • , • , , • , ••••••• 
~.1.1. Ground Tost~. , •• , , ••••••••• 
?.1.2 TAxi Tests. , , . • •••. , ••••••• 
_:l,! • .l PhRso I Fllph~ Tests • , • , , , •••••• 
J,l.~.l Fl1rht V!bratlo1 r~~t~ •••• , ••••• 
),1,J.? Functlonnl Tests • , ••••••••• , • 
:.1.3.1 Stnblllty and Control Tests (Phase I), , • 
1,1.).~ • Perror~anco Te~~~ (Phase t), ••••••• 
J,!,J.5 Prell~lnnry Stru~tural Inte;rlty 

Der"'onstrAtlon (:-!-.ns~ I) ••••••••• 
).<' Contr&ctor• s Phn:.e II R•qulro.,ent:~ •• , , , , • , 
J, 3 ?!':.!1!0 III r\tJ4uiro!"1onts, , • ; , ••• , , , , , • 

J,].l Stablllty an~ Con:ral Tests, , • , ••• , , 
).~.2 Power Plant Installation Tests , , • , •• , 
~. 1 .3 Droppable Under-Wlnr FUel Tank Te~~n •••• 
J.:.J.l Porromanc~ •••.••.•• ,,,.,,. 
l.!.),? Stability • • , •• , , •• , , , , , , , , 
;,,: . .3.~ Burratlny • •••.•••••••• , ••• , 
), 3. '1, &. Tank Drop T'!st!J. ·• , -, •• , • , , , • , • 
J,1,~ Structural.Inte£rlt~ De~on~tra,lon •• , , , 
:.1.1L.l Clean Airplane ('.o/hhout E:~tttrnal Stores! • 
:.~.':.1.1. Forward cr·Ccod1t1.o~,.,,, •• ,,. 
~. 1 .~.1.1.1 Lin1t r Pull•CYt at Ma~{~·~~ 

Ma.oh Nu'!"l'bOr-, · • . •• , . , · , _, • •.• • , , 
1 • ~.'L.l.l.2 Pun-out (~a'l:i~n., ql, •••••••• 
,,,,\,1.1.~ Rolllne Pull-out (~a~lmu., W1nr Torstc~l 
,,,,•~.1.1.L P1Jsh-Do-..rn.,,,,,,,,, ,, , , , , 
], 1 .~.1.? Att er Cond1t1o~ , , , , , • , , , , , • 
1 .~.'L,lorol PUl.l•Out (Hlr~ An>"lo or Attack), , • • 
:. ~.'1.1.?.? !'lolHnr Pull-cut (~ax1"111"' pb/2V) ••• 
J,J,~.l.?.J Speed Brako Cperation, • , , ••• , , 
!. '•'~.? A1rplano wlt.l\ =-~~::' r7:. Catlon E:"tternlll 

Wln~ Tanks, , • • • , , • , , • , , , • 
~.~.· •• ~.1 Forward cr Crn11t1on, , •• , , , , , , 
1 .~.·~.:'.1,1 LiMit F l·u:~-\.ut at ~·!axl·,u·~ f.!uch 

NuMb" r, , • , , , , , , , , , , , , 
~. 1 ,'t.~.1.2 Pull•Cut (Ha~l~u~ q), , •••• , • , 
1 • 1 .~.:.1.~ !'lolti~r Pull-Cut (~a~l~u~ Winr Torsi"~' 
'• 1 ,'&.,i',l,·L Pu:sh•Down, , , , , , , , , , , • , , , 
,,,,~,,.,? Art OR Condi,lon , , • , ••• , , , • , 
J,,,.'t.i'.:', 1 PUll•OUt (IUJ"h Ant'l" or At.taek( • , , , 
J, 1, 1~,?,?.,i' lloUlnr Pull•uut (~odnu~ pb/:V) , , , 
1 d,\.) Airplane with Ful! n5 Gullon E•.hrnnl 

Wlne Tank•, , , , • , , , , , , , , , • 

. . .. . . . . .. 

~· 

:. 
r: 
b 
6 
6 
6 
6 
7 

7 
f. 
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p 

f 
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't 
'J 
c; 
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J, J,I,,J,l Porvar~ ce Cond! tio:t, , , • , , , , 
),J,I~,J,l,l Li:-1lt f:. Pull•Out at !o!a.d"'IU!II Mach 

• • • 

,), 
.3. 

e • • • • 
Rollinp Pull-Out !o!a~~~~~ Win£ Tnr•lon) 
Push-Down. • • • • • , • • ,. • • • , , 
RolllnF, Pull-out (~ax1"11U!II Rollinr. 

Ve 1 oc 1 ty). , , • • • , • , • , , , •. 
Pull-Out (Maxi~U!II q), •• , , , , , , • 
Ru~der and Vertical Tall Condition 

( !o!axt~u"' Yaw) • , , • , , , , , , , • 
),J,5 Sptnnln~ Der~~onstratlon •. • , , '··' , , , • , , _ 
),),6 Airspeed Syater~~ Tests , , , , , , , , , ••• 
J,J, 7 Perfol'!'la:~ce Teats,., ·, , , , , , .• , , , • , 
J, J ,o Al'l'lla!!lent Installatfon T" sts· , , , , , , , , , 
J,J,9 Pressure Cabtn.Teats,., , ~ , ~ ~, , , , • , 
),),10 Cabin Heating, Coollne i:'ld v,nt;111lt1nr T<uts, 
J,J,ll Antl•Icinr T~t3ts •• , , ·, , •••• , , , , , , • 
),J,ll,l Induction Syatel'!l , •. ,· ,·, , , ~ , , , , •• 
J,J,ll,Z Anti•Ictnp, Derrosttne, ·oerorF.lnt:• 

Transparent Areas, , , , , , , , , , , , 
Instr~ent and Electronic I:~stallation Tests 
Radio and Eloctrontc Interference Teate. , • 
Hydraulic Sy3tor~~ Te3ts , , , , , , , , , , • 
Data an1 Reports, , , , , , , , , , , , , • 

Deviations, • • • • • • • • • • • • • • • • • • • • • •• 

PAQft !lO. 

1l 

l'.t 
tl, 

1$ 
15 •.. 
15 
15 
-~ 1::> 
15 
to 
lo 
lo 

1b 
to 
1b 
17 
17 

17 

Appendix I, Deviations , , , , , , , , , , , , , , , , tP 
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'PROCURD'r:Jn' SPECJ;PICA'l'IO! 

• FQB. • • 
. . 

PLI OH"l' 'l'RSTIWO 

Alf -

Report Xo. XA51-858 
Revised 1 ~ay 1952 

•. 

AIR SUPERIORITY ?IORTEB AIRPLAWE - DAY 

AP MODEL P'-lOOA 

(NAA ~·onF.L 'NA-192) 

COm'RAC"I' NO. AF'-3) (600)-654$ 

(MODEL SPECIPICA'l'IO'N NO, NA-51-$9llt DATED 21. AUGUST 1951, 

REVISF.D 1 VAY 1922) 

1. Scope and Cln~~iftent1on - Thla specification caTers 
flight te1t1ng and a3soc1nt~d ground testing requirements or the 
Air Force tor the AP ~odel F-lOOA "Air Superiority P'1ghter 
Airplane - Day", NAA Model NA-192. 

2. Applicable Speo1f1c~t1ons and Other Publications - The 
te1ting requirements of the tollow1n~ publications are applicable 
to and term a part or Fhaso III or this specit1cation to the 
extent specified herein (Sec Appendix I, Deviationa). In tho 
event or discrepancy betwoon tho testing requirements or this 
speoitioation and any other epecitication or publication, the 
teating requirementll or this specification shall prevail. 

AWO Manual No, fln-1, Handbook or Inatructions tor 
Aircraft Deaigners, Ninth Edition, Revised January 1951. 

Alr Force Spec1ricntion Xo, 181$-B, entitled "Fly1n~ 
Qualities or Piloted A1rplsnea", dated June 1~~8, 

KUltary !pto1f'1 cnt1on Klt-I-S072t ent!.tled "Inatrument 
SyettmsJ P1tot-st~t1o Tu~e Operated, Inatallation or", 
dated 17 Oc.tober 19!~9. • •· • 

- 0 

Al~ Perce Sptc1r1cat1nn·wo. 1616: entitled "!ptnnin~ 
Requtr•~•nts tor A1rplanes", ~ated 1$ June 191~~ • 

. . . . • . 

. ---~---~------------~--·---
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• _.port !o. !A-51-€5f 

ReY11e~ 1 Ma7 1952 
•. 

MilitarJ Specifiaa~ion MIL-T-S$22, entitled "Teat 
Procedure for Aircraft S7draulio SJatems", dated 
3 .1&nUirJ 19$0, 

MilitarJ Specification MIL-n-S44o, entitle~ "H7draulic 
S7atems, Dealgn, Installation and Teats or Aircraft, 
(General Specification for)", dated 9 .1anuary 1950. 

A!C Bulletin ANC-12, entitled "Vibration and Flutter 
Prevention Handbook", dated April 1948, (Applicable 
to Phase I) 

MilitarJ Speeiflcatlon MIL-I-60$1, entitle~ "Inter
terence Limits and Methods ot Measurement: Aircraft 
Radio L~d Eleotronta Installation", dated 28 March 1950, 

Arm7-Xavr Aeronautical Specification AR-C-106, entitled 
"C0111pass Svlnglng: Aircraft", dated 28 June 19!~3. · 

ArlliJ•Xavr Aeronautical Speclflcatlon Alf-T-61~, entl tled 
"Teat Procedure for Aircraft Pressure Cabinsft, dBted 
2 December 1944. 

Army-!aYy Aeronautical Specification AI-T-50a, entitled 
"Heating and Ventilating Equipment, Teat Procedure for 
Aircraft", dated 3 December 19~6. 

MilltarJ Specification MIL·T-S842, entitle~ "Transparent 
Areas, Antl-Ioln~, Defrosting, and Defogging System, 
General Specification for", dated 1 September 1950. 

Air Porce Speclficntion No, 7116 (1), entitled 
C0111paaa AN/ARN-6; Bench, Pre-Flight and Plight 
dated 16 Jul7 19~6. including Amendment Do. 1, 
13 .rune 194.7. 

"Radle 
Teats of", 
dated 

Military Specification !o. MIL·R-6335, entitled "Radar 
Identlticatlo_n Set AN/APX.;6,.Benoh, Pre-Plight and 
Plight Teets ot", dated-20 Februar1 1951 • 

• 
. . .. • . 
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Report Jo. WA-51-858 
Revised 1 May 1952 

Xilita~ Speclflcatlon !o. MIL-A-6224, entitled "Antennae 
tor UHF Airborne Co~n!cation• General 

including Amend=ent No, 1, dated 13 

Xilita~ !peolflcation MIL-T-6816, entitled "Test 
Prooedure tor A1rcrart Carbon Monoxide Detection and 
Control", dated 5 July 1950. 

' 

Milita~ Specif1cntion No. MIL-P-$9021 entitled "Purging 
Systems, Aircrart F.uel Tank, Internal and External, 
General Sp~citicntion tor",· daled 1 June 19$0. 

- . . 

Military Specificstion No. MIL~-7378, entitled "Tank, 
Fuel, Aircraft, External, Removable, General Speaifioation 
P'or" 1 dated S January'·l9~ 9. . · 

. . . . . . •. 

Memorandum Report No. WC!EI-525-460, entitled "Teat 
Procedure tor Turbo-Prop and Turbo-Jet Aircraft Power 
Plant Installations", dated 15 JUne 1951. 

3. Regnitem;Xfa - The teats apeoified herein shall be 
performed on t er Superiority Fighter Airplane -Day" teat 
airplanes: except that where similarities exist between the 
"Aerodynamic Prototype Air Superiority Fi~hter Airplane - Day" 
airplane, the •Armament Prototype Air Superiority Fighter Airplane
Day" airplane, and the "Air Superiority Fighter Airplane - Day". 
airplanes, the testa conducted on any one airplane shall apply to 
all other airplanes and need not be repeated, 

).1 Phase I Regu1rementn 

3.1.1 Ororpd Teats - Ground testa •hall be conducted to 
determine the t nal weight and cg location, fuel and oil tank 
calibration and aahedale, aurtaoe controll and ayate11 friction, 
control teel and response eharaoteriatica, and landing gear sur~• 
teata, Functional testa shall be conducted to establish tha~ 
all equipment and airplane normal and auxiliary 1yst~a are 
•at1ataoto~ trom a standpoint or flight earat1• Canopy and 
seat ejection teats shall be aa apooitied 1n the oontraot 
(Reterenoe Report Xo. NA-51-851). Engine run• shall be conducted 
to 1n1ure that criticBl ongine, aaoesaorr, atterburner, and 
atruotural temperatures ara w1thin 11fe operating limit•• 
Chtokl ahall be mado of tho ruol and lubricating 111tema, eng1no 
eleotronio and auxiliary controls, engine thruat with and 
without atterburnor, carbon monnx1de aonoofttration and operet1nK 
oharaoter11tiot or englne nnd aoee•aor1ea, •• required to ln1ur• 
aat1t1 or tlisht, Oround vibration te1t1 ahall be oonduoted 1n 

'~-----------------
• • 
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accordance with A!C Bulletin ANC-12 to determine the important 
natural trequenolea and modes or critical atruotural components 
or the airorart. M&aaure~ents ahall be made or the frequency 
and deflection contlguratlon or important Yibration modes. 

. . - ~ 

braking'teeta. norma and cross-wina t~i.teata, nosevheel 11ft
orr, turning and ateerlne and-other ground handling checka, 
including tax1 testa up to. approxiMately SO knota with the 
cancP)' 1n the "open position" -tor. tax11ng. . . . . . •. 

3.1.3 fha•e I f11ght Testa 

3.1.3.1 Plight Y!bratton Teats • Plight Yibration teats shall 
be nade b7 tho pilot o the nature and aeverity or Yibration 
experienced during take-orr, climb• level tlight apeeda up to 
the max~ per=ieeible speed, divea up to the maximum permiaatble 
speed (within placard 1~1ts ot the airplane), accelerated 
maneuTera, approach glide, and landing. Quantitati•o meaaurements 
ahall be made it excessive or unuaual vibrations are exhibited 
during tho qualitative testa. 

)olo)o2 fUnctional Teate - Operational checka ahall be made 
on the landing gear, speed brake, wing alate, canopy, cockpit 
heating and •ent1latlng, cabin pressurization, normal aurtace 
control power ayate•• auxiliary r~ air operated aurtace control 
power ayetom, and other testa or a atmilar nature, as required 
to inanre aarety or tlight. Checks ahall be made on carbon 
monoxide concentration, engine and accessory operation, critical 
engine and atruotnral temperature•, afterburner operation, and 
other teats or a aimilar nature, as reqnired to inenre aarety or 
tl1ght. 

).l,)o) ~tabtl!ty and CoE!r!l Teste (~ee I) - Prellmlnary 
stability and contro checka a l be made w h eMphasis on the 
critical ccntigurationa tor the following taata: 

Static long1tud1r~l, atat1o d1reot1onal and lateral 
atab111ty, 

Dynamic longitudinal, dynamic d1reot1onal and d7nam1o 
lateral atab111t7• 

Horizontal tall and rudder control power and toroea, 

ltteatlveneaa or trLmnlna dev1cea and erract or the 
apead brake on trlm, 

l11eron control erteot1ven•••• 



• • • 
• • I 

• 
~ 

Report !o. JA-~1-~~R 
ReY1ae~ 1 May 19~2 

·-7 •. 

Accelerated and unaecelerated atalling charaoteriatics, 
atall warning an~ ~ximum litt ooetrtcient. 

numbers, •• required to insure s&tet~ ot tlight. 

Qualitative tests to check lateral and longitudinal stick 
centering, lateral and longitu~inal control aurtace 
response versus minimum practical stlok and pedal 
covement, roll and pitch aensit1T1t~ at high altitudes, 
maneuvering toroes, landing and take-ott torces, a~atem 
trlctlon and play, and control action in simulated 
rapid evasive mane~vers. 

3.1.3.1~ 1'ertornae{e 'l'utl!l (p;an t) - Prellrdnarr performance 
Checks shall be made,fh ·~ha1~ nnhe critical configurations 
tor the following tostaz 1 

Selected level flight speeds at three selected altitudes. 

Rate or climb versus nltitude at estimated beat climbing 
speed. 

Rango data trom the above. 

Conduct a t7J)ical endurance problem for primary m1as1on. 

Preliminar~ check of take-orr and landing characteristics, 
including checkout or parabrake installation. 

SerT1ce Ceiling. 

'l'urn1ng radii tests and tactical au1tabil1tr teats at 
high altitude and high J.lach numb&l"o 

Afterburner and engine thruat checkso 
•• • • • 

Airapeed, altitude and:free-air temperature srstem 
cal1bration!lo • . • .. . .. 

3olo3o5 a St ~ t al · ) • 
Prel1mlna17 atruotura n e . t,- g e, as 
dee~ed neoe11ar, by the Contractor, to eatabllah an envelope or 
1pseda1 Xach numbers and load factors, u1 requit-ed to ln1ure 
aatetr ot tllehto (See Phase III toto Final Demonatration.) 

~~--------------------------------------------------------------------------------------~ 
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o w the specifications and 
publications Section 2 to the extant specified herein 
(See Appendix I, Deviations), Those-testa conducted during 
Phase I need not be repe~ted during Phase I'I and the data ob
tained during Phase I shall be utilized to show compliance or 
the test aircraft with specifications and publications listed 
in Section 2, ' • 

• •• • 0 

3.3.1 ~tablllty a~d Control -Tests'--stabili~y and control (!) 
testa ahalle conducts to show compliance with applicable teat 
requirements or Specification lfflS-B, as modified by the Model 
Specification, 

3.3.2 Power Plant Installation Tests - The power plant in
stallation shall be tested in accordance with the requirements or 
Air Force Y.e~orandun Report ~~NEI-525-~60, Carbon monoxide tests 
to demonstrate co~pliance with the concentration limits specified 
in the HIAD shall be conducted ln accordance with Specification 
MIL-T-6~16. Overheat detector system testa shall be conducted in 
accordance with the procedure recommended by the Contractor and 
the vendor or the detector equi~nt. Testa shall be conducted 
to check nitrogen r.as purging or tho fuel cell interior vapor 
space in accordance with the testinE: re1uiremonts or Section \.5 
of Specification MIL-P-5902. Over-all sound level m~asuroments 
shall be made in fllpht at the head level of the pilot. Frequency
band sound level testa shall be not required, 

3.3.3. Dro able Under-~ln Fuel Tank Tests - Plight testinF 
of the droppa la un er•w ng uol an s s al a conducted in 
accordance with Spec1ricatton MIL·T-7378. Fuel cell qualification 
and laboratory testa shall be as apociried 1n the contract and 
shall not be considered as a requirement or this Specification 
(Reference ~eport No, NA•Sl·Al3 1 ftntltled "Procurement Specifi-
cation 275-0allon Fuel Tank•Droppablo Under Winr. for the Air 
Superiority Fighter-Day~t. 

3.3.3.1 ~errorrnalea - Performance testa shall be conducted 
to determine t e loss n airspeed due to the tank installation. 

--
• • • 
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3.3.3.2 3tabiliti - Stability an~ control teats ahall be 
oon~uote~ in accordance with S ecitieation Ko. 181 -B in con-

, , , e ne reo ona 1 
lo~itu~inal an~ lateral stability in accelerate~ or unaeeelerated 
flight with empty tanks install•~ an~ rapeate~ with tull tanka 
inatalle~. 

3o3o3o3 ~'§'!f"~ - Plight teata ahall be conducted up to ~ 
Kaeh number or .t tanks instllle~ to check buffeting and 
trim oharacteriatica. (!latarence DeTiaticn Io. 101 or Xodel 
Specitloatlon IA-Sl-594.) . 

3•3•3•4 Tank Drop Testp -•One tull tank ahall \a dropped 
troc one wing at the maximum epee~ attainable at the teat altitude 
with tanka inatalled, us1ng mllitar} power, an~ one tull tank i 
ahall be dropped rrom the othPr wing at a speed or 1.5 ti~aa 
atall apeed at aea level. The testa may be performed during the 
aame flight. The teat altitude ahall be approximately 1o,noo 
feet. The abeTs tank drop teats ahall be repeated, Ulin~ empty 
tank•. 

3.3.4 Structural Int~gr1ty Demonatr~t1on 
• I • - . 

3.3.4.1 Clean A1rplane-(W1thoyt eaternal •teres) 

3.3.4.1.1 Fo~ard e~ Conditio~ :~he tollcwin~ maneuvers 
(3.3.4.1.1.1 through ).j •• 1.1.4) • ali be performed with the 
airplane in the olean condition (without external stores), at a 
flight weight of approximatelr. 23 1 900(o) pounds and a flight cg 
location or approXimately 29.~ poreent mac. Xore than on• ~~neuver 
may be performed during tho same flight, if performed with 
clnlcum delay, 

• 3o3o4ololol Li~t 8 Pull-~t at ~atieum KaSh !umbat • Dive 
and pull-out to obta:n 7.33 g a he max ~ Mao number at which 
it 1a poaelble to obtain that load factor, within t.olarahl• 
buffet and aatlatactoiT control characterlatica! aa initially 
~ecided by the teat pl ot and verified by the A r Xateriel 
C~and'a Repreaentatlve. The maxiMUm atructu~al deai,n Mach 
number tor the teet weight and cont1gurat1on •hall not be exceeded. 
(Continued on pas• 10) 

(o) ~ t&ki•Ott gro11 WI1Rht (cllln) mlnua thl Wt!Fht of tuel 
requlre4 to climb to the test a1tltu4e, whichever we1,ht 
ll lighter, 

'~-------------------------------------
$ '- (# .. 
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The lt.lt condltlons tor this test constat or d1v1ng the airplane 
through at leaat 000 teet presaure altitude at a dive angle 

increaaing deYices set tor minimu~ drag, and pulling-out at the 
highest altitude at which tho speoi!ied load !actor can be 
attained, 

J,J,4.1.1.2 ~11-0ut (Maximum gl • Dive and pull-out to · 
obtaln 7o33 g at t~ maxiMUm possible calibrated airspeed (within 
design limita) at a prea~ure altitude or approx~ately J,OOO teet 
or the lowest aate altitude, as liMited b:r aate terrain clearance 
required to perto~ the Maneuver, whichever altitude is the 
higher. Limit dealgn Mach number tor the test altitude or maximum 
Haoh n~ber attainabl~ at the test ·altltu~e, as limited by 
butretlng or aa'tlltactory atab111ty and cont-t'ol, whichever Maoh 
nu=~r 1s the lc~r. •hall be attAined durlng tho divo preceding 
the pull-out. • • . .. .. . . 

· J,J,4.l.l,J B£7 :.\.?P: Pull-Out (Mi.asim~m \rlin,cf Torsion) - Pertom 
a rolling pull-out o the rig~t from a steady left-turn established 
at 4,,88 g and the calibrated airspeed cor11oaponding to the deaigu 
speed tor maxiMum wing torsion. The specified load factor ahall 
be maintained while the rate or roll is built-up, with rudder 
fixed in trim position, to the maximuM attainable with an abrupt 
appl1cat1on or a 30-pound aide force en the stick, full aileron 
detleotion, or maxlmuc aileron boost, whichever shall rirst occur. 
The airplane shall be rolled tram tho initial bank to at least 
the a~e degree or bank in the opposite direction (Altitude or per· 
tomln~ maneuver ahall be the altitude for spee1r1ed speed and Mach 
nU!lberl. · 

J,J,4,1.1.4 Push-Down • Puab•down to attaln mlnus J,O g at 
the calibrated a1rspoed:correspond1ng to the level tllght hlgh 
apeed at 12,000 teet pressure altitude (Altitude of pertomlng 
puab·dovn optional). 

3•3o4olo2 1'J ~S Condition • The following csneuvers 
(3o3o~olo2o1 to. o olo2o3) shall be perfomed vith the airplane 
in the clean oondltlon (without external atorea), at a flight 
weight or approximately 21 1 8SO pounds and a tlignt og 1ooat1cn or 
approximately JS,O percent mao, More than ont maneuver may be 
partomed during tht same flight, lt porrormed vlth minimum delay, 

J,J,Ihlo2.1 r.n-out CHllh AQ!Pl& tt *ttfio~l • Pull•out to 
obtain 7o33 s a~ t • ~lnlnu~ a r1poo a w la la poeaible 
to attaln the epto1t1ed load raotor ( Altltuds or pe~ro~lns pull· 
out optional), 
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apeoitied loaa raotor, ir Er•ater),· ·~e lpeoitied load factor 
ahall be maintained While the rate or roll ia built-up, vith 
rudder rtxed in tri~ positio~, to the maximum attainable vith an 
abrupt application or a 30-pound side roroe on the stick, full ailer~ 
deflection, or maximum aileron boost, whichever lhall first oecur. 
The airplane shall be roll•~ trom the initial bank to at least 
the a~e degree or bank in the opposite direction (Altitude of per
forming maneuver shall be altitude ror ~iMUm pb/2V), 

3.3.4.1.2.3 Speed Brake Operation • Open the speed brake 
at a pressure altitude Of approximately ) 1 000 feet or the lowest 1 
safe altitude, aa limited by aare terrain clearance required to 
perro~ the maneuver, whichever altitude is the higher, L~1t 
deaign Mach number tor the test altitude or the maximum Mach 
n~ber attainable at the test altitude, as limited by buffeting 
or satisfactory stability a~d eontrol, whichever Mach number is 
the lower, shall be attained prior to opening the speed brake, 

3.3.4.2 Airplane with ~pti 215 Gallon RxternAl Wing Tanks 

).3.1~.2.1 Porvard e~ Condition • The following maneuvers 
(),3o4o2olol through j,J, ,2,1,4) shall be performed with empty 
27S~allon tanka installed, at a tlight weight or approxiMately 
24,546 pounda (o) and a flight cg location or approxtmately 29.$ 
percent mac (use external vlng tank ruel to cl~b to the test 
altitude), More than one maneuver may be performed during the 
s~e flight, it performed with rnlnlmum delay, 

3,3,4.2,1,1 t1mlt g Pull-Qut.at ~~Mach N~ber • Dlve 
and pull-out to at aln 6,6 t at the max~~ RaOh number at vhloh 
it ia poasible to attain that load ractor, within tolerable butret 
and 1atiataotory control charaoteriatioa, aa initially decided 
by the teat pilot and verified by the Air Materiel C~and•s 
Repreaentative. The maximuft atructural daaign Mach number for the 
tea~ vtlghb and conriguratlon ahall not be exceeded, The liNit 
conditione tor thla teat oonaiat or divlng the airplane through 
at leaat 10,000 teet preaiUre altitude at a dive angle or 
approximatelr 60 degrees to the horizontal, with all drag 
increaa1ng devicea aat ror ntntn~ drag,~d pulling-out at the 
hltheet altitude at wh1oh the apecitied load raotor oan bo 
attalnad, 

(o) 
•• • • • 

Or tako-ott groaa wel!ht (olean) ninu~ the val~ht or tuol 
required to olin~ to the teat altitudo, vhlohever w.tght ia 
the lighter. · • 

"" 
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3.3.~.2.1.2 full•Qut (¥-a;tmum g) • DiTa and pull•out to 
attain 6.0 g at the ~ax~um possible calibrated airspeed (within 
A. ••-~-,•~•••\ •l> • ,,. ••• .,,. •• ,t-H·t;~. ,.,f'_.,.,,.,,.,.,'Pf,...•;, _'\ nnn f'aa• 

or tho lovoat sara altitude, as limited by aaro terrain clearance 
required to perform the manouyer, vhichoTer altitude ia the 
h1£hlr. Ltmit deaign Mach number tor the teat altitude or maximum 
Mach n~b•r attainable at tho teat altitude, aa 1~1ted by 
burrating or aatlatactor, stability and control, vhlchaTor Hach 
number is the lover, shall be attained during the diTo precedin~ 
the pull-out. 

3.3 .4.2 .1.3 .lto111nv Pull-Out (Maximm lt'ln" 'l'orst on l • Perform 
a rollin~ pull-out to t~e r1gnt 1·rom a ateacy 1ert turn 
established at 4.0 g and the calibrated airspeed correapondtn~ 
to design apeed tor maximum vint torsion, or limits or controll
sbility, whichever speed ls tho slower, 7ho specified load 
raotDr •hall be maintained white the rata or roll is built-up, 
with rudder tlxed in trim position, to•tha•maximum attainable with 
an abrupt application or a 30-pound·aido ror~o on the stick, rull 
aileron deflection, or maxim~, aileron boost, whichever ahall 
first occur. Tho airplane shall ~o-rolled from the initial bank 
to at least the l&me degree of bank in.the·oppos~te direction 
(Altitude or performing maneuyar shall be the altitude tor the 
specified speed and Mach number), 

J,).a.2.1.4 Push-Down • Push-down to attain minus ).0 r. at 
tho calibrated airspeed corresponding to the loTel flight hlr.h 
speed at 12,000 toot pressure altitude (Altitude or performing 
push-down optional). 

3,).4.2.2 Aft cg Condition - The following maneuvers 
(3.).~.2.2.1 through J.J,4.2.2. 2~ ahall be perrcimed with empty 
21S ~allon tanks installed, at n flight weight or approximat~lj 
22,250 pounds nnd a flight cg location or approximately 3S.o 
percent mac. Mora than one maneuyer may be performed durin~ the 
sam• flight, if perto~ed with Min~um delay. 

),~,4,2,2,1 e~Sfn~t (Rich Anal~ of~tta~) • Pull•out to 
attain o,O g at the u~ a rapeo at wn ch 11 possible to 
attain the apec1tied load faetor (Altltude or partornin~ pull-out 
optlonal), 

1....___--:-----------------------------· 
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3.3.4.2.2.2 Rolltne Pull•Oyt (K~1~ pb/2!1 • Perform c 
rolling pull•out to the right ?r~ a itiad1 !e?t turn eatabllshed 
at 4.0 g and the calibrated airapeed tor maxiMU~ vlng tlp helix 
~tl• pb/2V (or the miniM~ apeed requlred to maintain the 
1 itied load it ter). The a citied load factor 

radder tixed in trim position, to the maximum atta 
abrupt application or a 30-pound alde torce on the ati 
aileron deflection, or maximum aileron booat, vhiohever ahnll flrst 
occur. The alrplana shall be rolled from the initial bank to at 
leaat the same degree or bank in the opposite direction (Altitude 
ot pertormlng maneuver ahall be altitude tor maxlmu~ pb/2V). 

3.3.4.3 Airplane ¥1th full 272 gallon gxternal Ving Tanks 

3.3.4.3.1 Forvard cg Condition • Take•otr with full internal 
fuel and fUll 27s=sallon external ving tanka installed (take-orr 
groaa ~ight or &~proximately 28,561 pounds and take-orr cg . 
lceation (gear up) or approxlm&tely 32.7 percent mac) and perform 
the following maneuvers ().).11.,3.1.1 through ).).4.).1.7) as soon 
aa poaalble after take-orr, conaiatent vlth the teat conditions. 
Ko~e than one maneuver may be performed during the aame flight, 
i~ performed with minimum delaJ• 

3·3•4•3•1.1 ~1m~1~t~~~~~~~~~~~~~~=-~ 
L~d pull-out to atta1n • g at t e max m~, 
lt ls poaslble to attain that load factor, within tolerable buffet 
~d aatiatactory control oharaoterist~oa, as initially decided by 
the teat pilot and verified by the Air Materiel C~and•a 
~presentative. The aaximum· structural design Mach number for the 
teat ~ight and configuration shall not be exceeded. The limit 
conditions tor this teat oonsiat or diving the airplane through 
at leaat 101 000 teet pressure altitude at a dive angle or 
approx!cately 60 degrees to the horizontal, wlth all drag increas
ing devioea aet tor mini~~ drag, and pulling-out at the highest 
altitude at which the specified load facto~ can be attained. 

3.3.4.3.1.2 Pyll~ut (High AQgle or Attack) • Pull-out to 
attain 6.0 g at the minimum alr1poed at which it is posalble to 
attain the a~eoitied load factor (Altitude or performing pull• 
oat optional) • 

~---------------------- --------··-·-· ··-~·-· 
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J,J,4,J.l,J Rgll1ng pull-Out (Kaxtmun ~lng Iorslonl • 
to~ a rolling ~w.~~··wuE to ths rlgnt ?rom a steady let£ turn 
eatabllahtd at g and the oallbrated a1rspsed oorrespondl 

Per-

ty, yer 1peed la the •lower, The apocifted load factor 
ahall be maintained while the rate or roll ls bullt-up, with 
rudder tlxed ln trl~ position, to the ~axlnum attainable w1th an 
abrupt application or a JO·pound alds torce on the stick, full 
aileron detleotton, or maxlmu~ aileron boost,'whlcheYer shall 
tlrst occur, The airplane shall be rolled rr·o::~ tho lnl t1a 1 bank 
to at least the aame degree or bank ln the oppoalte direction 
(Altitude or performing maneuver ahall be the altitude for apool· 
fled speed and Mach n~ber), 

J,J,lh),t.4 fl!sh-pown - Pila~do~ to attdn 111lnua .3.0 g 
at the oallbrated a~apeed corresponding to the laval flight 
hlgh speed at 12~000 feet pressure altitude (Altitude or 
perfomlng puah·down optional !.• • • 

J,J,ll,).l.S Rollin~ f~ll-O~t (Ma.;tl-5um 'Rolllnp: Velocity)
Perfom a rolling pull•ou _to the right t'l'om a steady lett turn 
established at 4.0 g and the calibrated speed tor maximum rolling 
velocity (or the mlnlMUM speed required to maintain the apeclflod 
load tactor, lf greater). Tho specified load ractor shall be 
~alntalned while the rata of roll ia built-up, wlth rudder fixed 
in trlm position, to the maximum attainable with an abrupt 
application or a )0-pound side torca on the at1ck, full aileron 
defleotlon, or mulmum aileron booat, whichever ahtll flrat occur. 
The airplane shall be rolled from the inltlal bank to at leaat : 
the aamo dagree or bank ln the opposite direction (Altitude of J 
perfo~lng maneuver ~hall be altitude tor greatest rolling velocity~ 

J, ),ll,J,l,6 Pull-out (Ha::sfmu~ g) • Dive and pull-out to 
attain 6,0 g at the maxinum poss bie calibrated airspeed (within 
design liMitl) at a preiiUre altitude Of approximately ),000 feet 
or the loweat sate altitude, as linited by late terrain clearance 
required to pertorm the maneuver, whichever altitude la the 
higher, Ll~lt daa1gn Mach nu~ber ror the teat altitude or 
~axl~~ M1oh nu~b•r att~lnabl~ at the teat altitude, as lt~ited ~7 
butteting or aatiataotorr atabLlity and control, vhiohever Maoh 
number ia the lover, ahall be attained during the d1Ye preceding 
the pull-out, 

•• 
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in trim position, diap e rudde~ to full deflection or to limit 
or 160 pounds pilot effort, whichever ahall first occur. After 
reaching atead7 J&V, the rudde~ ahall be returned abruptlJ to 
neutral (Altitude or performing maneuver shall be the altitude for 
M&Xiftum maneuvering vertical tall load or the lowest sara altitude, 
aa li~1ted b' sara terrain clearance required to perform th8· 
maneuver, whichever altitude 11 the higher). 

3.3.5 Spinning Oemonatration - A ap1nn1ng demonatrat1on 
shall be conducted 1ri accordance w1th the requirements of 
Specification 1816. 

J,J,o A1rapeed Syst8m Tests - Airspeed 17atem teats shall 
be conducted ln accordance with the re~utrAmAnta or SpA~tf1nat1nn 
HIL·T-5072. 

J,J.7 Perrtrmartee teats - Performance testa ahall bo 
conducted as requ red bJ :fie Contractor, with emphasis on the 
following taata: 

Speed thruat calibration 

Drag etfecta on speed thrust 

Stalling character1atica. 
• •• • • 

Take-orr and land1ng·data, indludinr. check-out or 
parabrake i~atallation 

• . .. .. 
Cl1111b data . . .. •. 

Cru1ae control data for Pllot•a Handbook - Not more 
than three oonf1gurat1ons shall be fli~ht checked 
for juat1f1oation of "Black" chart data, 

).1.8 A~(Rent Testa- Armament testa ahall be as 1pec!fied 
1n the contrac e?erenoo NA 51·8~7. Proourem~nt Spec1f1cation 
for Aman1ent Tea tins). . 

3.3,9 Pre•£Yf' Cabln Teat! w Preaaure cabin flight t••t• 
ahall be oonduc\ieJl accordance with Saotlona D·'& and D·S or 
Speo1t1oat1on AH•T·6~ at maximum range orulae power, Mllltar1 
power, and afterburner povoro 

The teata aha11 ba oonduotad to ohtck the oabln 1aobarla 
prea1ure alt1tuda or 12rSOO teet tro~ 12,500 teet to the S,O pa1 
d1ttorent1a1 prOIIUrl llt1tUdt or 31,000 teet, Tlltl lh&ll then 
be conducted at lnd abova Jl,OOO teet to optratlonal •ervlc• 
ce111ng to chtok tha s,o pal dltterentlal preaaure 1y1teM, 
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Testa shall be conducted to cheek the eabln iaobarlc preaaure 
altitude of 12,SOO feat fro~ 1?,500 feet to tho 2.75 psl dlf
terent1al presaure altitude of 21,200 feet to cheek the norMal 

teet to check the combat eond1t1on. 

Tests shall be conducted to check control rate of cabln preeaure 
increase to a maximum of 2 1nchea ~ per ~inute when chan~lng 
tron 2.75 psi difterentlal pressure to S.o pal differential 
praseura, and for controlline the rate or decres~e f~c~ 5,0 pal 
dittarential pressure to 2.75 ps1 ditferential pressure to not 
mora than 2 inches or Hg pa~ second nor leas than 0,5 inch of Hg 
per second. Teats shall be conducted to check the automatic 
pressure vacuum relief system, rna1n system ahutorr valva, and 
auxiliary r~ air and cabin preaaure d~p valve 1ystem, 

J,J,ll Ant1-Ieine Testa 

J,J,ll,l Induction System - The heat energy supplied from 
the angina compre111or to anti-ice the oOillpNtuor inl.,t g•Jid~ van~s 
incorporated in the engine, and the forward frame struts shall be 
measured at approximately 20,000 teet at maximum power (aftarburn 
military power and power for maximu~ range. Operation of tho 
anti-icing manual ~ir eontrol.and the nanuall7 controlled alr 
inlet screen shall be checked, 

),),11.2 ~ntl-telnr Oefrostln to ln of 
Areas - Wlndahie d an 1-icfng systen an ofogg ne an 
system teats shall be conducted in accordance with the 
tasting requirements or Specif1oat1on NIL·T-58~2. 

J,J,J2, Instrument nnd Elctron1o Installation Tests • ~~e 
following equipment shall be placed in normal operat1ne condition 
and teated, lnolucUng necusary teat fl71ng, anrl eallbrnt!on wlu•r" 
appl!eabla, in ncoor~anoe with applicable apec1f1cat1ona listed 
he!'eln: ·. 

Radlo Seta· AN/ARC•27 ,- '· , •, 
Radio Compaaa, A!/ARN•6 , , 
Radio Sat, AN/AP'I.-6 , ·, , , 
Oyroayn Compaaa, T7P~·J•~ • . . . 

, ~ .. • , , • f.!IL-A-622!~ ( ll 
• • • • • , oH•7116 (1) 
••• I ••• IMIL-n-6315 
• ·• • • o 1 oAN•C•lOb . 

3,J,l3 aadlf •nd Eleqtrfi£li Int•rCar•~q~ T•atn - An 
interreronoa oo~p anoe teat·• be con uo • on on• t~st 
airplane ln aceordance with Specltlcation MlL•l·bOSl. Teatlnr 
or 111 oth•r alrcraCt ahall ba 11 IPICltltd ln the contract, 
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3 • .3.14 Htdraulic Sntef 'l'utg - Hrdraul1c eystem teats sr.all 
be conducted in accordance wl h Specit!cationn MIL-H-~u~~ and 

3.3.15 Data and Re~o!"te - Specific final reports ns roequ1roed 
by the epee1f1oatione ils ed In Section 2, and periodic progroeso 
roepot'ta shall be prarided, 

4. Deviation• - Specifle dev1at1ona to exleting ro~quiroements 
as deecribed ln Appendix I, ehall form a part or this sp~c1r1eat1on • 

.. • • • 
• 

• . 

------------------ ---·-· .. 
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1. stablllty •n4 Control ptlght teet•· Paragraph J,J,l 

HAndbook or Inttructlont tor llrcratt 

worhe atablllt7 and control aDd . ahara a 
allltarr alrcrart auat tatl•f7 or Speoltloatlon 
•o. 1815. CQ11Pllance with th.ue IIUat be d•onttrated 
1D three phaau (caloulatlona,. wind· teat a and tllght tuh)' 
- - - -. P1nall7, the third phs!! la during the. rllght teat 
prcg.-a= - • • •• ~_.,, tllght test~ ~•t be conducted to proTo 
that the Ptab111t7 and oontrol.cbAracterlatlca are &boTe the 
aln1Mmaa aet rorth ln Spec1rloat1on •o• 181S. !be detailed aethoda 
tor dete~lng compllanoe vlth each raqulr .. ent or Speolrlaatlon 
•o. 181S tor each or the three phaaea, are net included heraln due 
to apace llaltat1ona. Hov.yer, tor each or the requirement• or 
Spec1r1catlon Jo. 1815 references are glTea to eat1eractor7 methoda 
tor demonatratlns co.pllanoe bJ calculation, wind tunnel &nalJalt . 
and tlight teet as required," 

peTla~lon: The Contractor will conduct autt1oient 
quant tatiTe tllght teata &I required to rectlf7 those deticlenalea 
rnealed dlll'lng the ccurae or the tlight tnt pro~, and vlll con 
duct tllght teat• to dsmonatrate atablllt7 and control character- ' 
iatlce apeoltled ln S~olr1catlon 1815-B, aa aaended bJ the 
Jllodel Speolt1oatlon, (about &n7o axla) that ara indicated to be 
crltlcal trOll aerodrnamio protot,-pe teata, wind tunnel testa, and 
ealeulatlona. Specltlo flight testa to d .. cnatrate compliance or 
the airplane vlth all· other detail design requirements or Spocl
tication Woo 1815-B ahall be not mandatol'J• Vhere teat aethoda 
other than those apeoitied in the referenced publications are uaed, 
tn.y vlll be deaorlbed and aubmltted rorlMC approT&l in tho 
lerlodio Prosr••• Reports, 

~op tor~•~e fP462ea:fk•t Speoltication •o• 1815-B and the 
apoo a o t ealgn requirements tor tl71Dg qualities 

or piloted alrplanoa, and state that compliance vlth thea• requlre
.. nta muat be d .. onatrated bJ tllgbt teats to proT! that the · 
atablllt7 and control oharaoterletica are aboYe the mini~ aet 
rorth ln Spec1rtoat1on •o• 181S•Bo Since tbeae documents do not · 
apeolty tlhlch or the nuaeroua c1u1gn requirement. IIIUit be d•on- · 
atrated b7 lpeoltlo tllght teata, the Contractor•• lnte~pretatlon ; 
or thl• roqulrement ia auz=arlltd ln the deylatlon ror olarit1• : 
Since the entire tllght progr~ will ~tqulre ltTtral hundred tllght 
houra, tha d,.on1tration or atab1lit1 and control 1ten• round to , 
be arltlcal c1urina the courae ot 1uoh an exttnalye rllght teat ; 
progPIJI and d111on1tret1on ot thou ittml round to be or1Ucal tro" ; 
prototTP! teatlnl, vln4 tunael teltlns[ and oaloulatlona, vlll ; 
adequate17 d111onatrete the tl7lns qual tltl or the airplane and ~ 
1atla[1 the lntent or Speolr1aat1on lo, 1B1S•D1 Vlthout d~onetrat~ 
1n1 by tU&ht· teata, a011pllanat··V1th all ot the nUIIt~ou• dulgn · 
oondltlon. lptoltled, P&rtlcu1ar1r tboae lttma vbiob •~e not 1n· ' 
c!lutad to be orltloa1 at 1n1 \1111-, · 'l'hll p~oatdurt h.u bten a 
by the 11~ POrot on preatdlDI .odell tllght ta1ted b7 the Con• 
tractor, and hal p~onn to be •au.~ra~tol'J: . . . . . . 
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2. rower Pl•nt Installation ~ ieit SchedUle Plr•sr•ph 3· 

K.aorandu= Report VC!EI·525-4bo, 
'l'ut Schedule. 

•. • • a report eball be eubmltted to the Procuring Agency prior 
to the acceptance or any experiMental or tiret production 
airplane • • • .• 

P.Iiation: Only the tests defined 1n Section 
A, ower Control TeetSJ Section c, Cooling Te1t11 Section E, FUel 
Tank Pressure Te1t1 - Pllghtr Section o, Sump Capacity and Puel 
ATLllablllty Teate - Puel TanksJ and seotlon o, Puel tank Siphoning 
Teat, vlll be completed and data submitted prior to t~e dallvary . 
or any experimental or tlret produotion airplane. All other testa' 
shall be conducted and reported as soon as posalble, but at a later 
data. ' 

Beason to~ ~~££ •~d Remark•: ~e tlme required to conduct a 
ccapletei u progrut and to complete all the speotrled · 
reports is usually 1n excess or one year. It is lmpraotioal and ' 
u.-meceasary and. not 1n the beat interest or the J;a!:lonal Defense '. 
errort to delay dellvl~ or any airplane tor the IPiolfied length : 
or time and tor the purpose stated, It is believed t~At the intent 
or the apeoit1oatlon will be unartected it teats other than those ' 
s~cltied in the deviation are perto~ed and reported on lndependen 
or airplane delivery echedules. 

J, Power Plapt Instrumentation r&ragraph 3.~ 

Beqnlr&Mente: Memorandum Report VCH!l-525-~60, 
Section b, paragraph 9 (a), page 6, requires that all pover plant 
lnltrumentation be ln accordance with Table I or Appendix A. 

~v1at\S!f Instrumentation or the Ccntraotorrs 
~olcel be utilised 1n 11eu or using the epacitied instru
'rltntation. 

~aeon Cor Change and Rf!ltk•t The 1nat~ntat1on apeoifled in 
bie I or Apponali I 0 r Force Memorandum Report VCNII-525-460 

il net completely applicable t~ the P•lOOA alrcrart. !he Contraoto 
hl1 tllght to1ted. paver plant 1nlta1lationa tor Many year• and ham 
deTeloped and atlftdardlled 1natrumentat1on•a11t~• and component• ; 
tbat vera approved bT thl !1~ FOree~ that are better euit•d and 
rtad1l7 adaptld to the apeo1t1o pover pllftt lnltallation. It 
apptara that the lnatrumentatlon apea1t1ed.1n Table I VII intend•d 
tor turbo•Jet pove~ plant lnetallatlonl or all seneral t7pea, 
!xperienoe satned. on otha~ alrarart hal lhovn that Uling ln• 
l'rumantatlon dellCQid tor the-apealtio r.rpoae 1n lleu or u1ing 
r•nerallatd ln1tru..ntatSon p~aanta a o aarer plature or the 

: epaoitio operatlns partmatara and mlnimlaea the total quantlt7 or 
• data, 
i 
• 
I 
• • 
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4. Power Control Component• Paragraph 3,3,2 

, on A apecltiu cooling tut r111m1 
a part or the powe~ cont~ol t71tr.n teata. 

DeY1at1onr Cooling testa shall be conducted 
In accordance with Section c in 11~ or Saett~n A, 

R~aaon t2r Change and Remark1t The cooling requirements o~ 
Section X are es•entlaiiy a repetition or the cooling requireMents 
or Section c. Power control cooling test data will be obtained 
during the cooling teats or Section C an~ duplicate teats are 
unwarrante~. 

$. Engine .lcceuon Coetponenh Paragraph ),).2 

~9~ftr:;e!tu Memorandum Report WCIEI-52$-460, r ,ect1on A, paragraph 2 (a), page 10, requ1ru that all 
engine acceaao1-1 components included in the engine ~odel 
apecirtcation whiCh are used in engine control be Uted during all 
tilting. 

De~at1on: Operating characterht1cs of the 
en n• power control IIJatec udng all engine accessory componants 
normally uae~ 1n engine control will be demonstrated during the 
course or the teat procram; boweTer, portions or the power control 
te1ta and portiona or other typea or testa cay be conducted with 
certain accessory cocponenta removed or inoperative, . ~. - . 
~eas~n for Cha~ apd Remarkst All ticceaso:y cOMponents cannot 

e used on ali:P(awer control tests.einee it 1s•sometimea na:essary 
to make portions or the ayaten inoperat1 ve, 110 811 to demonstrate 
aafet7 and emergency features or the ~ontrol system, as dictated 
by the nature or other t;rpu or test:!. ; • . . · . •. 

6. P9!er Control T8at Condition! Paragraph ),),2 

Regy1repe!tar Xemorandum Report WCNEI-52~~~6?, 
~art II,eot1on A, paragraph 2 (c), paga 10, requires that no 
alterations, ebange1, adjuat~ents or modifications or the engine 
and acce•sor1el be made 1n th1 period or tlme between engine 
verit1cation te1t1 and oonclution or the control teats. 

D'~at1onr Where adjuatmenta ere round 
neeea•arr, a detailed reoord w111 be kapt an~ aubmitttd aa a 
portion of the tut report • 
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Reaaal to~ fh~e !nd Reeark!l· .~h1a re procedure wlll 
expe te the ~ire program, and it is believed ~hat the Intent 
or the requirement will be unarteoted. Adjuatmenta are sometimes 
required during the oourae ot-the program, particularly during 
initial atagea or teatlng, ao aa to inaure satiafactory altitude 
scheduling and aarety or tlight. It prior approval were required 
tor all clanges, the program would be delayed unneceaaarlly. 

7• Approval or Inst~mentation frlo~ to Teat! Pa~agraph 3.3.2 

i!Qtlle .. i tu Jre110randwa Report 'l!CliEI -52 '>-460, 
ar t, eotion A, paragraph 7, page 13. 

"Approval of inatrumentation by the procuring 1ervice la required 
prior to the in1t1at1on or teats." 

~v1at1ont Approval or inat~mentatlon by 
• proouring aerYica prior to the initiation or any test shall 

not be mandatory. 

Reason tar Cha~e and Remarkst Tho nature or many teats requires 
revialon ot ln~~mentatlon techniques during the lnterlm of the 
test program, and approval or auch changes prior to conducting 
testa will delay the program appreciably. The procuring service 
will be kept informed or instrumentation techniques ecplayed and 
or the test results b7 mean• or periodic progress reports. 

8. Lost Xotion Teat Procedure Paragraph 3.3.2 

Re~i~ementsr Jremorandum Report WCNEI-525-460, 
Pa II. Section B, paragraph ), page 14 1 requires that the 
lever at the engine end or the control be held rlgid at an 
intermediate position near the center or travel and a 5, 10, and 
15 pound tore• be applied in each direction at the center or the 
knob on the control lever. 

p.viationt These teats shall be conducted in 
accordance with the 9th Edition RIAD, Section 9, Controls, 
paragraph 9,SOl, which requires a force or lSO percent or the 
toroe require~ to move the control. 

~oaaon tor ~f!' an~ fttmarkea The Contr•otor believes thl! to 
o a ~ore rei: etlo requirement. The apec1t1ed requirement 1s 

1nooapat1ble with the J:nAD. • · e • · 
• 

• . . 
• 
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9. Submittal of Power Control and Cooling pata Paragraph J.J.2 

~eauifemeitu , · • Ke111orand1m Report \ICIIIU-5?5-1~60, 
artl,ectlon c, paragraphs. page 16, requires that power 

control ·~atom teat data be aubmltted to the aervice supervising 
""' ...,.. 'l'l'•"'••• .,, . .,..,,. ~ .. .,.,. a '"'' .,.,,. .. vu\JJ.~ . 

teat data. 

~nht~¥: ata I 1 be IUb~ltted as lOOn 
Power control and cooling test 

aa practicable, but not necessarily 
ln the order s~eeltied. 

Reason for Change and Remarks: In contrast to reciprocattns 
engine !natallatlons, fuel motoring characterlatlca of turbo-Jet 
englno power controls have little or no effect on !natallatlon 
coolin~. The above deviation will afford greater veraat!llty 
and felxlblllty In the test proFrBill and the Intent or the 
requirement vlll ro~ln·unarreoted. 

10. Level Plight Cooling Teat Procedure Paragraph ).).2 

~egu\rementar Memorand~ Report WCNEI-525-460, 
art II, Section C, paragraph 7, page 16, and Chart C-1, teat 
n~bers ~ through 11, page 19, require that level flight teats 
be carried out for a ranre or altitudes at 5,000 root intervals. 
Runt are to be made at different power aettingas for each aetting 
a run is to be made at··lllini!Wl'l and lll&Jt!.mUM•aJ!eed. Test No. 7 
require• that level flight teats be"conductea at 111inimum speed 
with =axi111um drag conditions,. i.e.·, ext&rQal tanka, bombs 
torpedoes, eto. .. • . · . . .. .. 
~ev1atio~: Level flisht cooling testa shall 

e conducted at minimuM safe altitude, aervice ceiling and two 
interaedlate altitudea, using mlnl111~ power required to austaln 
level flight, normal rated po~~r, ailitary power and afterburner 
power, for each altitude. Cooling teat No. 7 shall be conducted 
vith underwing tanka at the speed and altitude tor beat ranr.e ln 
lieu or at minimum apeed at 20,000 foot. 

Reaa~ tor Char$• and Re~arkst Tho specified requirement wlll 
requ ro an excoaa1vo amount or flight testing and yield an 
exceaa\ve &lllount or data, all or vhlch 11 unneceaaary to demon3trato 
cooling. Paat experience gained tatting turbo-jet power plant 
lnstallat!ona hae proven the procedure apecifiad ln the above 
deviation to ba aat!efactory. If a crltleal cool!ns condition exlata, 
it can ba readily detected in altitude incrementa greater than 
S,ooo teet. Maximum dra~ cooling checks are neceaaary on11 under 
beat range oonditlona • 
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11. Cooling Clinb Procedures Paragraph ),J.? 

on c., pa 
~iniMU~ or aix complete 

Report WCNEI-5':>5-l~bO, 

ng cllmbs. 

Devts~onr The temperature re~order e~p1oyed 
Y!ll op~rated continuouslr ln sequence during the specified 
climba. Slx conplete readin~s ntr.ht not be aLLainabla. 

f!euEn r~r Ctanre and e•r.ar'k!l T The ext rene ly hlFh rate c!' c ll:o~b 
oft~ a rplano ~ay na o It [~po!lalblo to obtaln at loa~~ s1x 
complete readinga below the service ceiling or tho airplane ustnr 
conventional lnstrumentatlon, such aa a "Brown" recording pyro~etcr 
potentioMeter or the equiTalent. 

?ara~raph J,).2 

Requirements: MeMorandum Report WCNEI-525-I~bO, 
Part II, Soctlon C, paragraphs 17 and te, pa!fe 17, require t!':at 
instrument and alr,peed callbratlons be included in the reports, 

~eTlattonr 1nstrument and alrapeed call-
ratione wtll not ba included in the reports, 

~eason r r Chan e and emar'ksr The data will be corrected for 
error an t e a rspeod posltlon error applied ~he~e 

applicable. Consequently, calibration data would serve no useful 
purpose ir presented in the reports, 

13. Alr Flow Heasure~ent!l 

Ra;utrel'lentll; 
Part ll, section C, paragraph 
pressure measurements be ~ade 
pressure neasurementa be made 

pev1at1on; 
pressura measurements will be 
pressoJre 111easurements. ·- · 

!ienorandum Report WCHE:I-525·1~60, 
21, page 1e, requlros that direct 
ln all cases and dlraet differential 
in addltlon, ir possible. 

. In some casos, d!rrer~ntta1 
tnken ·.in lieu or taklnF; direct 

• • • 
Reason ro~ Chanee and ie~ar'ks; In some applications, the 
ditrerentiai pressure s ot pr1r:e •. 1mportance· and the direct 
pressure measurements are or secondary·i~portanoe or not req~1rod 
at all. Ir all pressure MS&suremsnta were made directly, a 
separate lnstru~ent would be required for each meaaure~e~t and oom• 
pl~te coTera~e or all operatlnr para111etera would be ·unatta1na~te 
per f11Fht due to apcoe 11Mltatlons, 
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Paragra;>h ).).2 

Re~i~tat KemoranduJl R~rt VCJIIEI-52S.460, Part II, 
Secion c, Rote c, paJte 20, l'eq'lirn that the idllng speed be the lliniiiiWII RPM 
tor 1ati1Cactor,r aeceleration und~r ill &ltitudaa 1nd tli~t conditions. 

Drriattont 
lor noi'Nl £l'O•md idle. 

Idlins epeed eb&ll be that lU'1( uttaractot7 

Rauon tor Chanp end Jtaaarlcu 'l'he engine idle apeeda on turbo-jet engines 
at b{g!i &Uitude are auCb h1r0her than gro md idle apeeda1 and consequently, the 
idle speed u apec1t1ed iD Ule recrlir1111ent vould result 1D an unrelll1st.1c grTmd 
coolin~ de."'Inatration. 

lS. Cooling Club• - Votu Applicable to O!art. 
C:1 (Note D) 

ReqoJirt•ntst MaorandUll Report VC!."EI-S2S.460, Part II, 
Section c, Rote D, page 201 recrlirea that Cor each altitude interval, a aeries 
ot clbba be 11ade usin~t a ditterent power setting 1n each case. 'Ihe pover 
nttings are to cOTtr the ranga fMll minimum power tor climbing to pover !'or 
aaxilla." rate or clUb. 

Dniattont Cooling during climbs sh~l be denoonstrat.ed 
by condUcting the r~llowing test•• 

(1) 1 nonul pover continuous climb Cr<:l~ take-ott to service calling 
at beat cliJabt.ng speed. 

(2) A 11111 tary pover cont.tnuou clllllb troza take-ott to service ceiling 
at best al111b1ng sptedo 

()) Kaxi.IIWI paver (atterb,:.rner) continuous clilllb at best clilllbing speed. 

Reason Cor Ch1111ge and Re!Urlc11 'Ihe Contractor 11 unable to completel7 
coortiTn!!.te the cor=enta iii thls r.ote vith Chart C-11 Iince 1111l1lary pover a."'d 
atterb•:rner pover ell=bs are reQ-lired at Y~n•toove'f.•~ Furt.htmore, 1t. 11 
Celt that the broken sequence of the i111olienvwoth climbs vill not yield 
realistic cooling data beea,1ae or themll inertia charaeteriet.ies or the ~ngine-
aireratt eo"'b1nat1.ono •· • · . " .. '· 

" -~----------------------
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Paragraph .3 • .3.2 

~egulnrit" ·. . Xemorand'lllll Report WCliEI- 2 o, 
art,ecticn C, ~ote B, page 200 require• that tor all pow~r 

estt1n!lt lenl tl1l')ht runs be macfe at" both.lll&ximum and rdn1= 
rlr!ng speeds. . 

• • 
¥{~1ont · . · •· ·,·?or all power sattinge, level 

runs shall be ma~e at one· airepeed. ·· . 

J!nesm tor Chang!! and Relll&tk!l One alrepeed e::dete tor oonehnt 
power operation at oonetan altitude ~ a given airplane 1 

configuration. 

Paragraph 3.3.2 

Reguirementst Xemorandum Report WCJEI-525-460, 
Part II, !eotion c, ~otes 2 (a) and (b), gives the condition• tor 
setting the temperature control regulator tor level flight and 
olimb r11&ht conditions. 

Xotes 2 (a) and 2 (b) ahall ~e DefauH' noappcable. 

Reas~ trr Cha~e ~d ~emark•t !otee 2 (a) and 2 (b) are not 
applca o toe ~Io I &!rplane. The onl1 cooling drtlow 
regulator uaed 11 in the oil cooling e1stem. The setting or this 
regulator 1s determined by the lubricating oil temperature limit 
and 11 constant tor all night condltlons. In order to determine 
the capacity or the ell heat exchanger, atab111zed level flight 
rune will be made with several t1xed ell cooler duct abutter 
pol1t1ona. 

18. 011 Tank Capaolty - Lybr!eation !:1tea ~ Paragraph 3.3.2 

~egi1ft;eitst Xemorandum Report WCKEI-525-460, .
1 

ar,eotion D, Paragraph 3 (a), Page 22, require• that flight 
taate be made using a one-rourth tilled oil tank. I 
Deyiat1~1 . . A ene-tourth tilled o11 tank ehall 
be oons erod ae one-fourth the uaable oil oapaoit1 or the tank plu•, 
an additional amount equivalent to the maximum amount retained b1 1 
the engine and its components during operation, j 

I 
I • • .. 

• 
~----------------~------~~-----------------

'· 
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an~ other, ~nteroormeoUns component• will alwa71 be available, 
and a realhtlo teat wat inoluc!e thh ac!c!it1cmal quantity or oil; 
otherwllle, starting the teet with one-fourth tilled oil tllllk and; 
a c!~ engine, the teat would be conduotec! with oonalc!erabl7 leaa • 
than a one-rou~th tilled oil tank, which Sa bellev~d to be an : 
unrealistic teat. 

19, L9brloatSqn &nd F9al 8I!tam Teat Prooedure Paragraph 3.3.2 
• 

Re~lre'!!!!tu Wemoranc!um Report WCl'lXI -.52~-46n,· 
Pa II,eotlon D, pa~graph 3 (a), page 22, and Part II, Section 
E, paragraph 71 page 27. ' · · 

.• e • 
"• •• ru~t tnta aball be made ·at all tl'\eht attitudes or 'll'b1eh 
~· a!roratt 1n atrueturally. and,aeroc!rn.amloally capable. These. 
nhoulc! include allp, ollab, and.di~a attitudes required In •• , 
and in Table II , Appendix B," · · • · · · . . .. 

De!1atlont Plight taah shall be conducted ' 
at all sara tlight attitudes, Including slip, climb, and steep 
diva attltudu, u limited by satlntactol')' stabiUti and control,; 
buffeting, sara structural 11~ita or aara terrain o earanca, : 
in lieu ~r the attitudes stated in Tabla II, Appendix B. · 

~eaaon for Cba~e aDd Remarkez The climb and dive attitudes inj 
able I , Appe~ix are exoesaiv~, and it wuuld be unrealistic to 

hold the •peoltied attitudes tor the specified one minute period •. 

20. !nve~te~ Fllcht - Rnetne 011 System Teats Paragraph 3,3,2 

~egu1ffmcit' Memorandum Report WCNEI-525-460, 
art,eotlon D, paragraph 3 (d), page 22, requires that the 

airplane be flown inverted ror ene minute with a one-fourth tilled 
oll tank. 

Dey1at1our . · · The airplane ahall be tlown 
Inverted tor a maximum period or 10 seconds at an altitude not 
lower thnn );,ono tent, 

Rea1on ro~ ~nge and yemarket The airplane in not dea1~ed to~ 
ri7 inverte or one m nute. The maximum duration or inverted 1 
t'11ght at 35,000 teet 11 10 aeoondn. Belew thia altitude, th~ i 
maXiMUM duration or inverted fllsht ln governed by the fUel i 
ayatem, which 1n denigned tor a maximum duration or; neconda att 
eea level and 10 neconda at 351 000 teet. An a naret7 precaution; 
the Contractor deairea to perform the teat at 3$,000 teet or 
higher, The teat oonditionn atated in tbe daviation represent I 
the maximum deaign oonditicns tor JS,ooo reet, 
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• · Paragraph 3.3.2 

, B, paragraph• 9, 10, 11 and , pare• 27 
and Chart E-2, page 31, outline the testa required for purging 
systems. 

DoT~ftt{o91 Puffing system testa ahall be 
con uo e to check nttrosen gaa pur ng or the tuel cell lntertor 
vapor apace ln accordance with 8act on 4.5 or Spoctrtcat1on 
~IL·P·S?02, ln llau or Vemorandum Report WCWEI-525-460. 

Roalipn tor Chapgo !"Su!'fi'erkat Purging 17stem tests are spocltl ~d 
1n r Porca:Memoran eport WCJEI-525-460 and Spocltlcatlon 
Mit-P-5902: therefore, dupllcate teat requirements extat which 
are incompatible. BIAD, Sactlon ~~.420 makaa speclttc reference 
to Spec1t1cat1on XIL-P-S9021 wht(lh h apeotrteal.ly a pur~::lng 
apaclrtcatton, and oonaequontly, tho Contractor proposes to 
perform tho testa in accordance with Spec1rtcat1on Hit-P-5902. 

Paragraph 3.3.2 

Re~ut~f'Pt£: Tasting requirements tor droppablo 
un er w nganks are apecit1ed ln Spoctrleations 1815-~, MIL-T-7378, 
.31~040 and "CNEI-~5-460. 

Deyiatton: . The testing requirements or 
Spocitieat1ona ~It-T-7378 and 1015-B shall apply to tho extent 
apeetrted herein (Rotorenca paragraph 3.3.3). Tha testing 
requirements or 34~~0 and WCKEI-525-460 shall not apply to tho 
external tank tests. 

Reason tor Change and Ramarksl ~any repetitious and conflicting 
requirements are apecltled ln tho above apoelrtcations, whlch are 
all mandatory requlromonta or tho BIAD. Por O%~la, Spec1f1oat1on 
34040 requires that emptr tank and t'tlll tank dJ:Oop tuta be 
conducted at maximUm c~alng pews!" and maximum allowable apeed: 
Specit1eat1on MIL-T-7378 apeait1ea that the speeds be 1.; times 
ota11 speed at sea laval and apeed tel" m111t&J:Oy power at design 
attitude: Specltleatlon WCKEZ-S25~•60.om1ts reteJ:Oenee to tu11 tank 
dJ:Oopa and apoc1t1as that empt7 tank dJ:Oop~·be conducted at ma~lmum 
erulalng speed. In addltlon, Speclf1cat1on lti~T-7378 olo•rly 
statae a set or teet oondltlone but alao makoe raterence to 
Spae1t1eat1on 3401+0, whloh 11 lneompatlble •• Spoctrtcatlon 
WClfla-525..rl60, paratraphe 17, 16,· 19- 8lld 20 outllna a tut 
pJ:Oocedure to dotarmtne the etreota ·or jlt"thonabla tuel tanks upon 
the tlylng oharaoterlatloa ot the a1rp1ane, wh1oh are not 1n 



.-=· . "1!'"5 • l . ·p " ! NO' - • :t e n , t I e 

• , 
• 
• 
= . 
• 
~ 

• . 

NORTH AMERICAN AVIATION. INC. 
• -• t .. TRtlt""ATJONAL Attl~f' 

_...._.,.ANGELES .&!I. t'&l 

-~- II ~ Jo. J.A.-5'1-8.58 
Re?ise~ 1 Kay 1952 

complete agreement with the bu~o unx .oyvu... • ,.,., "' 'tl'1B 
an~ tho bado stab111t7 an~ control. II""""' floatlon 1815'-B, and are 
ot a repetlt!.oua nature. -. • 

• 
It 1a obvious that a •• ,._, ·~cation or the test requirements 1s 
neoee•ary. !he Ccntrao~v. JS11ovos that ~he requirements or 
Specifications NIL-T-7373 and 1815'-! are more realistic and mora 
atringent than the requlrell!Onh or the other specif1cat1one noted 
in the requirement. 'l'he prcgr.e that the Contractor propoeea to · 
con6uct 1• sptoit1ed in paragraph 3.3.3 herein, for clarity. 

2)o aump Capacity and Fuel Ava1lab111ty Te1ta Paragraph 3.3.2 

~~?£1reme~tpl Memorandum Report ~NEI-525'-460, 
ar II,ection O, paragraPh 3 (d), pae• 33· 

"'he test procedure described 1n sub-paragraphs, (b) and (c) 
above, shall be r~aated tor tach or tho flight attltudea specified 
in the •ump oapacitT and tuel ayailability chart, Chart 0-l." 

pe~at1~1 'l'he spec1t1ed teats shall be 
cori:uct~ in level tlisht, 10 dosree an~ 20 degree climb attitudes, 

-and.in the non-.al ground attitude, in lieu of conducting tho 
testa at all ot-the-attitudes·speoltilld in Chart 0-1. 

r•asfin srr Cbanee and Remarksa Since no internal tuol is carried 
n t e ngs, ~any of tho tests apecltied in Chart 0-1 are not 

applicable to thia airplane. 'l'he tests specir1ed in the deviation 
will demonstrl~e tho fuel availability and draitt~fe · 
capacity or th1a apeciflc ruel system. 

24. Power Plant and Aceesson Interehangeab!Uty ParaRl'aph ).).2 
T..ste 

Reg~lremeRt'l Memorandum Report ~CHEI-S25~~6o, 
Pir 11,eot1en H, paragraph 2 (b), page 39 and paragraph 10 (bJ, 
page 41. 

•!o special Jiea or aligning delicea will be u1ed during the power 
plant change, other than tho•e turniahe~ with each engine." 

Dev1at1cna !he uae ot one art ruaelage aeotion 
handlinR doll7 ahall bt parmittod, 

Ro~n rot Cha~t aCd ~emar~11 A handline dolly la requlrtd to 
pe t 1a !sta~o1'7 removal or the art tuatlage aootton. Removal of 
the art tueelage aect1cn is rtquirsd to artord an engine change and 
to gain aoo••s to ths atterburn•r and the variable exhaust nozzle • 

• • • 
• 

.. 
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~ u1~e~~nts: Me~o~anduM Report WCSEI-~-~-
·10 , ?art 1 , S11et1on H, pa~arraph 1, pare 39 and pararraph 5. pare 
ItO, r~;u1re that tests be l".ade to deter:dna the al!lOU:'1t of t\111~ 

stallatlon. 

pevl~t~??i The tests speciri~d in 
para!r•t~:::: 5, para 1~0, shall l:e not required, 

R~ason ~1r Change and Remarks; Th~ pcwar plant lnstsllRtlon 
oft~~ airplane 1a auc~.tnat t~ere will ~e no difference ~etwecn 
Power ?lant Interchangeab1lit7 Tests defined 1n parafraph 1, pn~o )9, 
and tha Engine Interchantaablllty Tests defined in parA£r&ph 5. 
PBEe l._j, 

~ng1.:1re-:-'Jnts; 'rne Han•lUouk vr !nstr"uct1.:;n:: 
or A!rcraft Designers, Nlnth ~it1on, paragraph 11.??, r~1ulres 

that &:'l overheat detector 11-:ste--: be -lnstalle:! (and testE>!) 1r. 
ace~~~•:-::e w1th SpeeH'1·cat1on !lo._-'q'10<1. • • . 

Devh~~:~: ~);l.ecl:'leat:.on ~io, '•1'1·'~? 
shall :! not appUeable. Tes~s· s'ha'tl'be c~o;~·Jet:ej to iA':er!'!l:'le 
opt1"!'J~ !ettlnps or the detectors. . • 

qeasc": ~:r Chane and Ro~ar~s:- Tt.e procedure spcci:'!e~ ln 
Spee1:'!:a:1on No, ~1~0 will no~ perMit rl~hr"'lnatlon of -,p!.~"lU"' 
sett!n;o! or detectors for t:.e parHcu1er' •.ll!~er.tor co:'l:'1£:lr&tlon 
ample:~~. The Contractor ha.s eon:iucted tests -:r :1 ::1--:!.lo:- •t::.':::~~ 
~:J~r.z ~!'.~ procedure rAeo!'ll'len!~-! by the Ven-1,:- r..n·! sYtlsrnctor:; 
res~l:! ~ere obtained and app:-:ved b7 th~ A~C. 

~~. PurElne Syste~ - 7es: Airplane an1 
C~ronolnplce} Order ~? Con~urttnj T~sts 

no3~1:-~-~~ts; Spsel~l~a~1cn XIL-P-5~~~. 
pararra;~s ~.5.2,),1 and h.~.~.!.?, require t~nL tsst~ te condu:ted 
on t~~ ~!:-st mod~l nlr'erart an! thnt th~ (r~~nd tont~ ~e ~~~d~ prlo:
to th~ !'1rst fl1Fht. Part~rrsp'. ';.5.<'.1 r'eiulres thn~ rround tests 
be c:~!~:ted prior to any ~llf~~ te.sts, 

1...---------------------·--··--------- -
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Pursing ayate= teats ahall be 

It ahall bt unneceaaary to con~ct.purg1ng ayatem teat• prior to 
tint t'light an~ uzmaoeua%'7 tor purgin& tuta to preee~e other 
tl1gbt teata or the contract, The ohio011otogioal o~er 1n which 
taata are perrorme~, an~ the airplane use~ to~ teat purpoees, ahall 
bt at the diaoretion or the Contractor an~ 1n acoor~ance w1th 
Bailment Inatruot1ona tor the·teat·airplane·uae~. . . . . . . 

•. 

~neon toto Cha!!pe 'a" ~'¥fkst ~e ehronolog1cal order 1n which 
ea 1 aro~o be con uo e a indeterminate. Tht entire program 

will require aneral hun~red 1'11ght houra in a~d1t1 on to ground 
teate, an~ it the Contractor ia required to conduct testa fn ~ 
apec1tiad ohronoloQ1ca~ order, program delays will moat surely 
reault that coul~ otherwiae be avoided, ':he Contractor rnuat 
schedule teata ao aa to parallel availability ot reworked parts, 
availability or teat aircraft, and to follow up on malfunctions 
and tixee in the order in which they occur with due consideration 
to ordato or importance and aatety requirements. In addition, it 
1a not mandatory, tor tnt purpoaes, that the purging ay1tem be 
operated tor moat testa, Paat experience has ahown that auch 
teata aa cooling, power control, afterburner operation, etc., 
are alwaya perto~e~ prior to purging ayat~ teats aa these teats 
are more directly related to tllgnt aatety. 

It ia believe~ that the intent ot the requirement will be 
unattectel! it the purging system teats are conducted on an 
airplane other than tht tirat. ~e tirat airplane might not be 
available tor pursing testa. 

28. pyrglng Syetep - Gqnftre Resistance Teet Paragraph 3.3.2 

Regu1rem~st Speoltication MIL-P-5902, 
paragrap ,5,4, requires that a gunfire reaiatance test be 
conducted on a t'llll scale tank an~ ~rurrounding compartment 
oocplete with all the equipmant and aocaaaoriea used in the 
aircraft installation aecessary tor purglng the tual tanke and 
compartmente. · 

~ha apec1tied te1t ahall be not 

. . 
• e 
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obtained .from prnioue tuta or the P-86D airplane (Reference 
Report l'ro. XA Sl-1111). The spec1t1ed teats, tor the moat part, 

·would pa a repetition or the P-86D fuel cell guntire reaiatance 
teat becauae the fuel call 1s removed from the airplane and 
conaequently the differences 1n airplane characteriatlcs will 
be«P no ralationah1p to the teat. The tank employed for the 
P-86D tuts 1a 11m1lazo to the tank emplo,ed in the P-lOOA 
airplane. 

29. f!mdw: S"!ahl!l Data - Reoorntns Rt.te Paragraph 3.).2 

R&gMlterne~st 8peoit1cation MIL-P-5902, 
~a.-:~:;E: .$.2.2.1, eub-~aragra~h= (1) and (2), require that 
data be racorded eTerJ S,ooo teet. 

~~~Uont Data sh!ll.l be recorded every 
; teet o!' at the marlanm rate or the instrumentation 

e:ployed, whichever rate i1 slower. 

Reason 1'2f ~ane~ and Rema5ker Due to the extremely high 
rate ot o 1;: an rate crescent or the test aircraft it may 
not be feasible to obtain readings every 5,000 feet. An adequate 
nu:ber or readin~e will be obtained, consistent with the 
instrumentation empla.Jed, and consistent with the climb and 
dive characteristics or the airplane. 

30. Sound Level Keaeurements Paragraph ).).2 

Rfi!u1re~eBtsa Handbook or Instructions tor X crateeignere, ninth edition, revised January 1951, paragraph 
4.61. 

"To insure that spacitied lavale are ~et, noise =oaaurements shall 
be made in flight at the head levels or personnel stations by 
means or apparatus meeting tho requirements ·or Bpeciticat1on 
MIL-S-31Sl •••• unless otherwise a~ecitted, the ~oi•e level~ 
ahall not exceed 118·db. over-all.noise an~ the leTSls 1n the 
trequencr bands 300 to 6no cpa, 600 to 1200 ope, 1200 to ~,oo ~pa, 
2400 to 4800 opa and above 4000 'ops 1hall not exceed 103, 93 1 !l4 1 
61, and 78 db. rnpeot1 \'111•" .. • · . · . . . . . . •. 

~;i~t~pnt Over-all tound level mea1uremente 
ih&e mads 1n flight at the head level or the pilot by means 
or a H. Hosmezo Scott Type 410-A sound level meter, or the 
equ.tnlent. S~nd level measurements in the specit1ed trequeno'Y- -:
banda will not be ocnduoted, 
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R~aaon ro~ Cha~!! a~d Remarkat Freque~cy-band type or sound level 
r:enurlng equipment ia not read1l7 available, and cannot be 
readily inatallod in tighter type a1roratt. The Contractor 
e=;lcy~~ • H. Ro.:or ~cott T~ ~10-A sound level meter for 
~eaauring over-all sound level 1n other jet propelled righter 
type aircraft and sat!afactory reaulta wore obtained. 

31. Undorw1ng 'ank ~op Teat Proce?qre Paragraph 3.3.3 

Spec!t1cation MI~-7378, 

•• • • 
~TL~ drop teats shall be conducted on tho aircraft in question 
w1 th tull and el:j)ty tanka • • • • ~op testa or external tuel 
tanks a hall contoro::a to Spec{tic~?-.ti.o~ !fo.· 34~0. n 

Dev1atl ont . On·, 'tank will be drop~od tor each 
cona!tlon in lieu or ~rc~ping a pair or tanks tor each condition. 

~cason rar Char.~o and Re~arka: Spocirteation No. ~~~,o requires 
hit a cocpleto load ot tanks be ~ropped uain~ sl~ultaneoue 

release. The reqnlro~ent ia not clearly specified ln Spoc1t1cation 
~It-t-7378. The underw1D8 tan~ inatallation is symmetrical, and 
consequently 1t 1s believed that only one tank need be dropped 
tor each conditlnn. '!l-.1a proco<!ure has been approved by the 
Air Force on sim1lar~~atallat1cna 1 and tho testa were aatiaraotory. 
In addition, the teats •recirted in the Deviation will require the 
COMplete destruction of ~ drop tanka during 2 flights, whereas the 
testa specified in the Requirement• will require the co~plete 
deatruotion or 8 drop tanks during 4 tllghta. It ia believed that 
the &bOTe devlat!cn will evolve a eo~ ~eonomio and expeditious 
program without ertecting the intent or the requirement. 

32. Spinn1na Demgnstration L9ading Cnnd1t1on1 Paragraph 3.3.5 

Reg'll1tS!!!!•nht Specit1 catl on 1816, "Sp1nn1ng 
Requirements for Airplanes", paragraph D-3a 1 requires that three 
turn power-ott spins be ~ade ~oth right and lett, using straight 
stall entrr (tlapa and gear up) tor each ot the following loading 
conditlonu 

D-2a (1) (a). 

D·21 (1) (b)o 

Kost att center or gravity. 

Pull tuaelage load 1 all ~::rpendable 
itema out or wing 1 allowing IUffiolent 
tu•l and oil at take-orr tor a one hour 
apln te1t tllght • 

. "----· -------·---- - -· -- .. - --

I 
i 
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D.Yiat1~t ·• The l~adi~g conditions for the 
•pinning demonatration shall be ail falleYst • 

D-2a (1) (a) Koat. ~tt C£.': '(gear up) - Clean 
conditiaa design gr.oss weip,ht at take
orr minus oxygen, minus gun port 
plugs, minua IU:DUnitl on ( ammuni t1 on 
l1nka rot:!ncd), 107 gal1~~s art ruel 
o~pended and 212 gallons forward tuel 
expended (rllght weight or appro~1-
matal7 21,8no pounds and a flight cg 
location or approximately )4,9 per 
cent mac), 

D-2a (1) (b) Clean oondltion deaiFD groaa weight 
at take-orr minus 1C7 gallona art 
fuel or minus ~1el required to climb 
to the teat altitude, whichever wllaht 
is the lighter (Fl1ght weight or 
approximately 23,650 pounds and flight 
cg location or approxl~tely 29.5 
parcent uc). 

D-2a (1) (c) Wot applicable (same as D-2a (1) (a)), 

Fea•on tor ~an0e and Remarkst The specified loading conditione 
are not coop etely applicable to this airpl&neJ all lntercal tuel 
is carried in the fUselage and no expandable items are carried ln 
~he wing, except tor alternate loading conditions, which are not 
reco~izad tor purposes or r~l demonstration, The conditione 
D-2a (l)(a) and D-2a (l)(c) or the specit1cation are, in effect, 
identical and a~e represantatiye of the liehtest ruselage loading 
attainable in flight, and arc also representative or the most aft 
cg attainable in flight, allowing autticient reaarve tuel to 
perto%'1:1 the spinning test. The ,wing loading remain a unchanged, 

The condition D-2a (1) (b) or the Specit1cation requires a tull 
tuaelaga loadJ since all tuel ia carried ln the ruaelago, the 
teat muat be performed with a tull tuselage load m!nua the amount 
ot tuaalage tuel required to climb to the test altitude, It 700 
pounds or fUselage tuel were consumed prior t~ cntaring the ap1n, 
the cg would ahlt't torward approxii!IA tel7 2 percent mao or the 

.. 
.. • • • • 

f..___ _________ --:-··----~-------- ·-· 
• 
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apec1r1od·eond1tton, resulting in the most rorwar~ ce ~tt~in~b1e 
in combat, whloh 11 believed to be a realistic teet point. The 
rusclago 1ncrt1a (I

1
), wing inertia (Ix), and parameter Ix-I

1 
_ .. 2 
~ ~ 

recain es•ent1ally unchanged with respect to the apoc!f1e~ 
condition. In addition, the tall dampir~ a~ change r~sulttng from 
a 2 percent og shirt is amall and the sp1nn1n~ charact~r1st1ea 
should be unaffected, It is boli~ve~, therefore, th•t the Intent 
or the speclrtMHon wlll be w1afteah•l by tMa ~aviatt~. 

)), Sp1nn1ng Del!lanatrat1on -Anti-Spin Device Paragraph 3.3.2 

Heg~rcmentlt 
cq ro~ents tor A1rp1L1es", 

spin chutes be installe~ and 
rum! shed, 

Specification No. 11115, "sptnntn'g 
paragrapllaF-1 and P-2a, require that 
deaign data on the tnstBllatlon be 

~eviat~gnl Anti-spin rockets mnv be used in 
ieu o anti-spin chutes, and the equivalent dat~ wtli be provided, 

Reas!f ror m1~a end R~Rrkst Antl-spin eh~tos hav~ proven 
unre able ln~e pus£ due prlmarlly to chute railuras attrlbutablo 
to high opening a hock load a. In add! tlon, excess! va otructural 
relntoreementa are required tor 11Uch installations, De.~11 pBrtl:"tent 
to the rocket installation will be provided -ideb will be 
equivalent to the ant1-ap1n chute data requlre~enta of p~re.eraph 
P-2a. 

311. 

Re~u•:-crna;1ts1 
l~ •• t1, require!! that the 
be subjected to teeta. 

Da'r1at1 on: 
ducted on any or the flight 
rtrat, 

Pc:-agraph 3.3.6 

Spea1r1cat1on MIL-I-5~72, paragraph 
first pltot static tube 1ns~allat1on 

Tho specified tests ~a1 be con
test airplanes, not noce1sar~l,- the 

Reuon tof ~Ee and Bemnlcs!t 'ro atrol'd greater tledbiUt,- In 
the ovora i~ program, It ml~lt b~ adv.ntaP,eous to teat the 
installation in a tl1ght teat airplane othe~ than the rlrst • 

• .. 
• . 

I 
I 
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)5. 

Ra~utrements• Speclftcatton ~IL-r-~n 
. ne o ne est ~e~horl 

an1 instrumentation to be used be subMitte~ to th~ Procurin~ 
Service and approval obtained prior to conductlnF the tosts. 

pevhtlon: . Prior approvn1 of tho ~e~!';o-! 
of te!!lt1nF and 1n:itMJmentation to be used shall t-~ !lOn-~::r,.:o.t.ory. 

Re~son for Chnnr~ and n~arks; The natur~ or man7 tests fre-
quently roqu1rea rov1a1on of Instrumentation technique!!! durlne th~ 
lnterlm or the test proer~. ~nd approval or such chanr,es pri?r tn 
conducting tests ~111 ~~la: th~ procr~~ cpprcciably. Til~ A~~ wlil 
b~ kept lnfo~ed or lnstrumontatlon tec~~iques employed and of 
tho test results by !Ileana or periodic progress reports. 

]6, Airspeed and Altitude Cnllbratlon
Tolerances 

Reouire~ents: 

pararrsph ~.J,).~.]. specifies 
alti~eter allo~abl~ errors. 

Specification MIL-I-5072 
the permlsslble airspeed and 

Deviation; The requ1~e~9nts of p~raprap~ 
~.}.).~.) ~111 not necessarily be met, An atto,pt wlll te !llade to 
meet an altimeter error at sea level consistent ~lth the airspeed 
requirements, assuming all system error attributable t~ static 
defect. 

R~sson for Chanze and ~omarks: 
Table I are 1ncompatlbte ~lth the 
values. 

The altim~ter to!erance values ln 
spec1f1e1 air~peed ~oler&nce 

37. StMtr.turn1 Testl!'lr oi'"·Stat1e Tel!t l.l"t!cln ?al"nc:-nph .•.l.'> 
• • : Specltlcation AN-T-6'1, ~"et1on t-2 

.. 
Requil"e~ent•; 
covers requirements 
artlcl~. 

for structural.tol!tlnp o~ the l!tatle test 

Deviation: 
shall not be a requlre~ent of 

• • .. . . . . .. 
Tel!t1np o!' tho" stAtic 

tbis speolftcatlon, 
test artt"' :'l 

enson for C~n e and fler!:nl"ks• :iequ1rements foro thA st11tlc tes~ 
article are covere by separate speclf1ontion (H~fRr~noe ;!~port 
No, NA-51-I',JJ), Testln~ of the static test artlr.ln 1s b<':;ond thn 
scope of this fllrht te~t speclflcnt1on. 

I 
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Darla t1ozll 
&na &?Gr n i:ht t-• u. 

Leakqe teats lhall be accoaz;,lished betore 

Rea110n tor O:!Ifa:and Reurlcu Lellcqe teat. condlieted on the atatl.c teat 
l:rtiCie &tt:ir ~ prenun·hu been exceeded '\re c!bnddtred to bear little or 
no relation to thl lealcqe11h1ch will oceur"1n U!e ruiht utlele. The air!r8!!1e 
eauipment cont1gurat1on and ~~eU!oda or aullng are u11Uall7 ent1rel7 dlrterent 
between the nirht. and r.aUc te11t artleleu . '!be COntractor conaldotra that. the 
re..Uh ot leakage teste are or dgnitlcance -on:l7·it conducted en t.~e n 1..-ht. 
artieleo 

39o Cabin Pressure Ec!ergenc;y Sealing ot Leah 

Reauire11enha Spec1t1cat1on IJI-T-64, paragraph D-2c, 
requires testing or provisions tor e~U~rgeney sullnc or leak•• 

Derlat1on1 Paragraph D-2c - Kot applicable. 

Reason to!' Change and Re:urkaa '!here ara no prorial.ona tor emergency 
eUI!ng ol Ie•h on this &!rcratt. 

Lo. Cabin Preseure - St.!'Uctural Teate Paragraph 3.3.9 

Rec:uire111ent111 SpeciticaUon lH-T-641 paragraph D-Ja (1), 
reqUires the Pf'ISIIure cabin to be BUbjected to a test pressure ditrerential 
e,;preaaed ae a pet"Centage in excess or the lilld.t d1rterent1al correspond:ng to 
the critical night altitude or the aireratt. 

'!he ~tpecit1ed t.uta vill not be conducted Drr1at1ona 
on the tl!ght article. 

Reuon to!' ~ange and lteaarlz:111 Test. ot thh nature t:an be pertoMed on 
the static test &rt!cieo the requirement• tor the static teat article are 
conrad by separate epectrieatlon (Reterence Report No. Nl-51-1133) • 

• • • 
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l!eguirel'lental Specitication .ur-T-64, paragra;:il O..)a (2)1 
states t:llat gl'"'llld t.e~ing tor leakage or t.he night. article 111 t.o be accomplished 
as apeciti~ in Section u. 
IleTiationl Leakage teste a!:all be aeco:~plished before 
and &lter nimt testa at. noZ'IIIal design cabin prnnre ditterent.ial. 

Reason tor Cbmge and Re:urlcu 'lbe racr1irelllenta of Section D pertain to 
testing the static teet artiCle up to either the limit. (or desien Tield) load, 
design ul.t.iaate (or tailing) load tor critical conditione or maneuYer or ~t. 
night. loads llld d1tterent1al pressure loads aet1ng alone and in colllbinat1on, 
including the ettect. ot sudden disintegration ot canopies u from guntire or 
troll errr oU!er cause. Paragraph D..%111 Leakage Teat, requires that testa be 
conducted mai.ntailling a conat~nt. ultimate preii'U'e cabin d1tter~r.t1al. It. 11 
obYioua U!at t.heee teste should not. .. be de_monatrated on the night article. 

h2. Cabin Preuura Regulator Tesis • • Paragraph ).).o 
• 

Reg•tireMnhl Spee1tieat1on AN-T-64, paragraph O..)b (1), 
requires determination ot cabin presS"Jr,to aa conttolled b7 the cabin preSS'Jr~ 

. rel1et Taln with au!= airnov supplied. to t.he· cabin •. 

llert a tton 1 
?or the specified t. eats. 

_ 1 simulated pressure cabin II'IAY be •Jsoo 

Reuon tor Cb.,ge and Remarlca• Cabin pressure u C'l!ltrolled b7 the 
uergenc,- ciihiri proaaure rellet nbs can ba det.emined b7 liberator,- testa. 

43. Pressure Cabin Teet iltitude and Pov~r Settings Paragraph 3.).9 

Require11entu Specification AB-T-64, paragraph ~~b (l). 

"night testa shall be carried out vit.h the lowest. possible RPM and Vi th 
milit.ar,y paver at a selected altit~de between eea level and 101 000 teet, and 
at. each or tha tolloving altitudes• 101000 teet, 2$,~ reet, )$1000 teet and 
service eeilinz.• 

L-------------------------
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ooncuoted at maximum ran~• cruise pawer, at D1il1t1U7 powe:o and ;lt 
afterburner power. Teats ahall be conducted to check the oab1n; 
iaobaric presaure altitude or 12,500 teet trom 12,500 raet to the 
5.0 ps1 differential pressure altitude or 31,000 feat. Teata 
shall then be oanducted at and above 31 1 000 feet to operationalj 
service calling to check the 5.0 pa1 d1tterent1al preasure system. 
Testa shall be oon&aoted to check the cabin iaabaric pressure 
altitude or 12,500 teet tram 12,500 teet to the 2.75 psi 
d1tterent1al pre11u~.altltude or 21·,zog teet to check the nol"::.al 
2. 75 pl1 condition, and abova .21,200 teet •to appro:dmately . 
351 000 teet., to chack the oomb~t condition. ' .. • 
Buafll r~to Cha~g anc! s•marlCaa'· • An altitUde or 12, .;co roet 1s 
spec h In !ou of 1 ,ooo i'ut aa tha lo .. eat altitude at which 
presaurlzatlon occurs ia 12t500 teat. The power settings and 
pressure schedules specltied in Bpeoitlcation AN-T-~ are not 
completely applicable to th1a alrpl&neJ consequently, the test 
procedure has been revlaed so as to arrord an evaluation or all 
significant features or the ayate~ employed, including the dual 
range pressure schedules and the afterburner power condition. 

~~. Cabin Preaesre • Rate of Chanve Paragraph 3~3.? 

R~uirementst S~eeitlcation ~-T-~,, ~aragraph 
D b (j), requlraa that the airplane be operated in a normnl rated 
power climb tram aea level to service ceiling or the airplane at 
beat climbing speed. 

Deviatlenl The alrplano shall he operated 
In an afterburner cllmb rrom take-orr to afterburner operdtional 
service ceillns or the airplane nt beat climbing speed, in lieu 
or the epea1t1ed test. 

Reason tor Chan~a and RerMrkft 'lhe Contractor feel!! that this ill 
n more atrlngen teat and wl 1 demonatrate operation or tho· 
praaaurlzatlon 1171tem at the maxim~ practleal altitude or the 
airplane. 

4S. gookpit pepr6asurlzat\on Tests 

R:ff~ifementaa Speo1t1aat1on AJ-T-~1, p~ragraph 
DS), requlrea that during the epecltlad teet the rorae and 
tlme required to open the vazo1oua exit doors be l'!'eaaured and 
recorded. 

The roroe and tl~e required to 
epeo1t1ec! teste shall not be 

. ------------· ------ ·-·--
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P'or the DU:ro(ISII ot the specttied hrts, 

11 acco~Uahed by Mana or the cc:opr and seat eject.ion, v!':ich are tesud in 
accordar.et with other re~ll~nt1 .,.c1t1ed heretn. 

~6. Cock?tt Heat1~ and Venttlatin~ Test - Paragraph ).).10 
tr~ R'!'g•Jlr"'<< .,,. t.,..rature ... tahilizatton 

Re~11ruer:tu Spec1t1catton AN-T-SOa, paruraphs D-laa 
0: a (E), D:5a (a) and D.$a (b), r~cit)'\ the tilu re~.tlr~ tor te~erature 
atabiliut!on tor Yar10'lll test rt<:":!reJienta. 

(a), 

Deviations The atabU1zat1on nerit'd shall be consistent. 
vith t.':a c;::erat.~ c!utreehrhU<:• "t the test a!rplane' and tt.e IJ!Ibient ccnd! t.tons 
erlst.iro( at. t.he t.ue t.he teat. h e ~~o.!u-.:t.ed, or rltt.een minutes, whichever period 
ia t.he a!l::rt.er. 

Reason tor C!:~e and Re:urlcas Ihring test. or a shdl11r nnture ~nrhcted 
on other rlrcrt, atahlliutlon ,.;u reached in leu than the r,:>ecU'ied time. 
The inte:tt or the specitied reo·Jirt .. ent. vUl be sat.1st1ed ar.d ni.;o;ht. time and 
enr.ine t~ will be utilised 1:10re e!r1c1ent.ly. 

Co~1t Heating and Va:.tilating Tests 
11 uda 

Paragraph ).).10 

Ref,Ji1'8. .... ntss Spec1t1caUon AN-T-SOa, paraerapha D-4a L"'d 
n: a, ~-::rre that the airplane be !1-vn at app~rlmt.ely 1,::>00 teet above the 
gl'Q'tnd lnt. not. in excess or 21 9):) !eet aN!Te sea lenl. 

Deviations ~e airplane shall be !l:N:: at the !Unii!IUJ!I 
u.fa &it' t·lde consistent vit.h the c:!'.aracterbtics or the test a\rpl.Rne and test. 
area used. • • • 
Reuon tor Ch~a and Rentark111 .Teste or tMa nature will likely be 
condllcted at ards A1r Force Bue, vhere t.he gr-:und elevati:m h eppl"'ri•u•t"lY 
2, )00 tnt aban Ilea level and 1s rnounded by• :!O'll!tains. • 

4~. 1nt.i-Icing Syst.e~ Tes~l • Paraersc h 3. 3.11.1 

ReO'IIir~en• 11 Handbook o!' InatrucUor:r !'or Alrera.rt. 
Dcsit;ne:•1 Stnt.h Ed\t.1on, Revh~d JL-:u~ 1951, p'lf'agr~~phs 11.)') ~~nd 16.!-23, 
specify ~he design reouirementa an~ 1~~17 that tli.~l t~sts b• condurt~d in 
aecorda:.ce vith Spee1r1~ation 40)os-: • 
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Specltlcatlon Jo. 40395-C shall ba 
au lied rr~ the en ine corn ressor 

e co~preaaor o • su e vanea ncorpora e n e 
engine, and the torvard trame struts shall be ~aaaured at approxi
mately 20,000 teat at max!~ power (attarburnar)1 M1litary povar and 
povar for maximum range, Operation or the anti-icing manual air 
control and the manually controlled a!r inlet screen shall be checked. 

•••on ror C an e and RftMarkar Specification 40395-C is intended 
to cover co~plete a rp ane syateMa and co~plex installations 
includiQi entire wing, empennage and other major portion• or the 
airplane. Although the hot air anti•lcing or tl.e cO!!Iprenor 
inlet guide Tanea and torvard frame struts are or major importance, 
the a~pl!oity or th11 ant1-1cln~ installation does not warrant 
the ext•nllTe teattng and 1natrumentat1on required by Speo1flcations 
ll0395-c and JJJ-T-55. 

l19. "Jlnd•hlald Ant1-Iclnp: Paragraph 3.3.11.2 

Ragplrem,nt!r Spac1flcatlon MIL·T-5e42, 
paragraph ~.3.2, requires that. laboratory teats be conducted to 
d'monatrate that tho boat flov"raquirementa or paraeraph 3.2.2.2 
can be transferred through tba transpa~ent•area. . . . 
peviatiot: • Ho tests will be conducted to 
mauurehe heat transferred thro.ugh. the £ranaparant area. Flight 
teata vill be conducted to measure the·heat being supplied and the 
temperature riae or the external glass surface above the ambient 
t&l!lp&rature. 

~~~~~~~~~~~~~~~m~a~r~k~s: The ant1-1clng system is designed 
to irect ot a r into t e boundary layer over the outside surface 
through Manifold openings located at the forward baae or the 
windshield. Therefore, the heat transfer through the glass beers 1 
little relationahip to the effectivenesa or this windshield 1 
antl-lcinr system, and no teats of thla nature are required. 1 

I 
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;n. Prior Approval or Anti-Icing end 
Defrosting ?rogr~~ 

Para>r!!ph 1.1.:1.< 

Re uire!'l.,nts: Specirtcation MifJ""T-51' 1:2. parl'fl"R;>:: 
L • • • 

"A report coverinp the proposed leboratol"j and fli~ht tests 
required to prove the system design shall be sub~itted to the 
procurin~ aF.ency for co~ent and approval prior to tho r.on1u~ttnf 
0 ,. •"'• ,.,.,...,, 1•'"' .... --·•o...,. or ~' 11 P,.,. .. t··•· •eq"'*-•""* ...... - .... -· •'"'· • •••- ........... "'*..,.., ...... •J • ·•c••• ..,w ..... • ""•·-- .. .., ,.. ............. -
system perro~ance.• 

Deviation; 
Specification shall constitute 
teats. A separate report wil! 
conductinp the tests, 

~pproval or this ?rocure~ent 
authority to conduct the speci~~e1 
not be sub~itted prior to 

Rea~cn rvr Chanre and ~emarlcs! !he nat.ure ur the ::s;::ee!-!'1~1 
testa precludes the pract1cab111ty· of forrnulntinr. proe:rs!"l •lot.ai ls 
beyond the e~tent speciried herein. Prorra~ details anrl 
instrunentation requirements beyond those specified here1~ wt~l 
be fomulated durinr the course or· th~;~ prorrain an:! :d ll be l:~s~<l 
upon ana:,sis or the procedine tests, The result~ or thesP. test3 
will be s~bmitted to A¥.C for co~nta by ~eana or ?eriorli~ 
Progress ~eports. If approval ls required for each test pri~r 
to perfo~in£ the test, the prorra!'l will be delayed appreciably. 

51. Tost ?rocedu~ for Airborne Electronir. ?arnrraph 1.~.1? 
Eguipnent 

P.equire.,ents• Handbook or Inst~J~tio~s ~or 
Aircra!'t Deslrners, Ninth EI:Htlo'l, :levised Januar:- 19~1. porarrap!: 
20.11, requires that tests be conducted in accordance with 
Specification AN-T-65. 

Deviation: 
ap;>Ucable, 

Specification ~~-T-6S shall be not 

Reason r~r Chan~e and Remarks; Specification AN-T-65 covers teet 
procedures for airborne electronic equipment inclu~in0 co~unlcation, 
radio. navl~atlon, radio noise effects. antennae, radar, etc., etc. 
Since the ~itint of Specification AN-T-65 the Air Porce has 
issued n\Jrl!erous apecirtcatlons covering all these roquiren~ent• 
separnte~j and in £reater detatl. Many or the~a spec1ftcRttona 
form a part of this speciflcatlon (HA 5t-P5Bl and eonflictlnp, 
re~uire~ents exlst, Testa conducted in aooordanee with AN-T-6~ 
would, the!'e!'ore, be or a repetitious nature, an1 in 11om•1 CR:J&:I 

would be tnco~potible with trpe sper.ificat1on requlr9ments. 

-
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ll;¥.1rnentSI Spec:i!1cat1on Jo. !m.-A-6224, paragraph 
JO:G, requ{ru that reports be prepared 1l1 ueordance vith Spec1Cicat1on 1.0116. 

Dn1.at1ont · ·1l!e ~~peei!ied reports vill not be prepared 
in aeeol"rlanee vit.h Speeitieatton L0146._ a.p.m will h" r'""f'•red in !lct:nr<lar>~" 
vi th good en~emng praetl~ 111d vill f'>.xilT deaerlb11 tha teet-a eonduct.ed and 
clearly present. the tec:hnieal data obklned. 

Reaaon tor ~;Ef' and Re.arlcsr · · Sp·ecltic:ation· 40146 uta rorth nany 
requ{re!'lefthCh tbe COntractor belle'l'u are or alnor 1.iport.ance and contrih·lte 
lltUe to the orl11e objeetin or these antenna tests. 'lhe epeelticatlon req•1irea 
tNeh detaUa as the n-s 111d technical quallttc:at1ons or persons cond·Jctin,;; the 
test.s, the Contractor'• qualiC1cat1ons 1llcl-ldlng a list ot patents lleld by t.ha 
Contractor on related vorlc, techniques l., be und in wing rep rod-Jet ions or the 
reports, r!t))Ort numberin;: 1\"Stm, contents and flll'lll or each par~.~=ra;:-h, etc:., 
etc:. The Contractor don not c:ondder 1 t !euible to inc:hde pera-:lnnd 
Q'Jal1t1catl.ona, patent r!rjlts L"ld such data ln reports or thill nat•:re. 

53. Procedura tor Testing UHF 11r'x>rne Colm.lnic&tiona P~ra;:ra:oh ). ).12 
§'li?'ent 

ReGulrementsl Specitlc:atlon No. KTL-A-6224, paragraph 
G • • ~.1, reouires that the ntPht. !)lan shown In Figure l be executed once !or 
each or 3 asalr.ned tr.:rr•enel.es with the installation beine tested tra.'1s:nitt1ng. 

DeTiat1ont 'lhe ni;;bt plan or Fi.:ure l shall be 
executed once, sv1 tchl.n; U:rcr.1gh the three assi&ned treO'umcies d•Jrirw. the one 
run, in lieu or repeati~ the run tor eaeh assir.ned treq~~enc:y. 

Reason !or Chan~e and Raarkst Ths specified nir)lt. pattern entaUs 
hj'ing t.hrou$'>ur legs, each leg be!ng 50 =1les 10l!Ko It 1s believed that. a 
11ini=m ot 601 "'lles or ny1n~ tor this test is excess1Te, and that the one 
200 1111le test vill en&ble 1tr. eTal•11tl.on or the antenna to te !ll&de ror thP. three 
U3i&otd !:-eq-:e::eies • 

• •• 
• 

f 
! 
I 

\ 
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.3.3.'-.1.1.5 

3.].1!,1.1.6 

Plll1 DJt at 121000 teat. •••••••••• , 

Plll1 DJt (~ .A!1G1a at Attack). o • o o • o • 

!1m 5. !leeti.ol1 2- §"='1! 8R!s!..f'1s!Ua:! 8Dd oo- PubUc.t10Da 

Mdl 

Pam llo, 

10 

1J1" 

"Air rcroo Sl*:U1cat1ciD lfo. ll~, ...&tiu..1 •r.tectc:eJ Ot6l"l»ut1 ~ avttc!l 
Unit, btallat1ciD at' •nrt.~ 2.3 /.Dcll8t ~ • • . . . 
!'!1m 5r !J!st1a! 3s1,1• QrQm! ~ • 

Attilr the tazrtl1 wutauoa aM a 1:1111 eeatcoe u tolloliaa 

•Oporatial at the otabaGt &ttectc:e lbal1 be ~. • 

A4dJ 

"naxew::J oserattCil ct ~ "m''na ~ abll1 be cbecW,• 

!am a, emw ,,,a -l'!er nw %p!t!UIW9 'tpt! co.,.t>et De3gtcr) 

lllletel 
•o;abial a.t.ctcr -:ate teeta au be~ 1D liOCICri1IIDoe VS.tll u. ~It'll 
rft ...., 211 tile oaatz .. tcr 11114 tile web> ct the &a•taao tof12Sv-at," 
Bubet1 tlztill 
"!!be ~t l'be.ee at the owablflt ~s.aa ll)lt..l ~!!all bl teeted 1n .aoCII"danco 
v! th Spec 1.t1m ttaa Do. li 1,1,0]." 



1'1161 2 at 5 

D.la'tlll 

·~ IIOID1 1t:n1 _.,,.. • ta aba1l "- IDle 1n t1Ja'lt at tbe bled twel or 

~1tuW1 

•()raro.ell ea:m 11rn11 e 11 awta ID11 't. ma. 1n fUa'lt at tbe ~ of 
t!= ,u.."' at a, pwoado Cll1CO sezceuto ..,., .. me.• 

AMI 

•.All Nftiw to ~~peottto grwa ~ a. OCJ:tazo ot £Z'II"itJ ~t1cu en 
albllct to nhlm.]l 10 t.bat t2le7 conaapa4 to tbe act1a1 ~ tor tbe IJ..rpl&no 
U 1t rill be tl.cMl 1zl MZ"IS.oeo ~ lcel1 f&r.cn IZld obr tat c:cc!1 t1a:ls ~ 
~ ~ ::L•~ 1zlteSritJ &e ••tzut1c:ll tm1l DOt"' TS Aes1!P' U::d.ta u 
~ 1zl tm ~ lbSa1 ~· 

Illlna the t'Srlt MUtaaoll 

•b tol.l.ow1.!la IIIIZIWftrll (3.3-'ololol tbz~ 3.3o!Jolo lo!J) llbaU 't. p&1 taL i!!iid 
v1th tbe ~ 1D tbe cl.Mil-CCDUUcll (111UII:at atmtal. atocos), at a ~t 
111~ at~ 23,000 (•) pu ,,. d a ~ C8 locaUcll of ~ 
IS~ E9o' PGOiilt I:BCo" 

aa.tS.tute SA Ueu tl:ateot tbe ~ 101 

"b follDir1zls wca (3o3.1Jololo1 tlJzouQ 3.3olto1olo6) au be pcxta&:cod v1tll 
tbo a1z'pl!a SA tbe c1leD OCIJ41Ucll (111tbcat atcm1 atcaM)1 at a fUatlt 'llll~t ct 
lq!pl"CCdz::ate~ 231996 (•j ~· Cll a~~ 1ocats.ar1 ot a;prc::d.I:Btely E9o5 J;liS:r'" 
OClt I:BCo" 0 

• 

• 
:!'!1m 9, !le!;tic!1.3.3,1Jol,ls1 • t.!:s1t fi l'tll1.-0a1; at lftz1n!? !f!eh llt!:bg . 
Dlla'tll tnD tbe t1rit ..... twce tlla ioll.oii1Eu ~i 

fM)wt1tute the tol.1.ov1D81 

"Vrl<;ht Air Dftoolq 1t oauta ••• 

1\.ej! 10• stol1.cg ,,,,lt,ls1a3 • N\Sm lvll-91 ( ... p V1M 'l'l:nl9g) 

ChanGe·~ to·~· IDS a.1ote "nth~ !'1Ji:.4 in trim podtioa." 
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Md the ~ 11ft MCt1cmll 

"3o5Jio1.1.5 ~·! f!!OCO r£l ~ nift cd. ~ p•11-cut to clltaJ.n 7o33 g 
at ~ mrfan -;•=- tblD -CII' 111111ta1at ~~ 12,000 het 
~ al.Utu:llt (CI' lDIIIIR 8Sfe alt1Udl, ~ al.UUdl U M{#m'), 

,.].1!.1.1.6 m!ll '~i..a -~ P'"-cut to dlta1D 7.33 c 
at tbe mnsmn a _ ·to attam 12le q10U1.ad lalo.\ tactaL-
(al.t1tzD ~paz~ P'11-ozt c:wt1aaal).• 

l'M! lO• S!;Um l.3,lo1,2,l. • 1'111'-'>.lt (JMI Amla c4 Attack) 

IIlrArt t:. ~ ·~ u tm n::. t we::"! of ths mtc:x::::J. 

l'!!QI Ur B!gt1aJ 31l.~r1,2,2 • Jlo]Ung Ml-tl!tt Qmdr1m pb/t'!) 

CblmiJt "3()-9:wn"' to "f.o.som• • 

•u ab• .s1cm. ~the~ bral:D reszlts m a DCQltift pttet.sng ca:wut, tha 
~ Y1U to reqa1re4 at a i"taiiiU'I.'l owtaz r4 G:'S'Ii~ 111. U.U. of 11ft C~mter 
at c;nrri~ ... 

P!m U, Beet1m 3,3,~,2 • AiJ:;RlpD! vith !.tli\12'15 o.nm EXtwLJ1l. V1ng ~ 

~ "~te~ ~,5\G pcwm•" to ~~ 2:S,OOO PI''"""•" 

·."..!: !:~-=1 ('t _,, •• 

~titute tlll2 t'oll.olr1Dg1 

"\lr~ Air Illmslcp:aut Cctc-111" 

~ 12. SegUm ,,,,li,2.l,l •lb?l.Uoo !'!•11-ost ()!s1ep ViM nF!!.cn) 

llal.Dta thl ~ "vitb zuMcr t1:md b trS:2 pceitial" and cJ:nnoo "3~" 
to"~·. 

I!MI 12• Deet!.ffi ,,,l!,,l.Jt • P.e..ppvg 
j) At~ d at Ule Wt&loi 11M "m! ~ ~ tbt tiSDIU'r'OZ' (nrturn to 1.0 s),• 

~11 13, Boct1m "'·~~ ll"'1 1na ~ t"et.D,i>b/w) 
~t 1\. p .,()..pollrd" to ... 
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l'!!a ;,, eeat1oq lslt'-•3,1.1 - r.wt s ~p-ovs n Mrrl"" M !!P7r 
• • 

lkllete ~ the flnt awbwA U. to1larSzlcJ wcrdat • t 

----~"~J~~:2Ha~~~~~l~c~-~~·~··~·~------------~~~~~~-------------------------~ 

~ l.la, 8llcUall !:3.11.!:1.! • Jto1111l!!j l'nllAIS !!ffiM! Vim 'fsni!m 

D.s1ete t2111 tmue "with I'UMir tDid m tz111 ~tuao• &D4 etw"EI •30-Po-""'• 
t4 •to-w.., •• 

At tbe tllld or tbe wutliul» 1144 •m~~. ~ cblck tbe WtCl (retum to 1.0 3)." 

Illlete b ];trrue "nth ~ tDid !A u-m J;IOI1UCD• liD! c:!Jszla- •30-soa1" to 
·Ga-s~"'"' •• 
M4 1l1 pueut:»>a1a at the Clll at tbo eect1cD •CZ' l.l:luat ea!\t lllU~, w'""••ar 
alt1~ 1a hJab"',• 

~ ~· to .4ras c:!mte.· 

"lfo, l9 Icbrlcaticll and !'IJal. 9) &tea 'fest I'looelluzoe 
5o. 26 Ot ci:Joat Dneat<:r S) abba 'nleta. • 

P!!fj! JO• ~!b. 19 • I&.lbrict\t1orJ cod lu!l !!)'!tel: M Pl'ocec'ure, 

.bll.Otlt Olrrlat!al :tto. 19. 

• • 
"Ota ell ~ 1wa1 14-.:&l:a lba11 be 1:1161 1l1 t1J.a!1t at tbe ~ 1eval ot the 
pilot b7 l:llleDI ot: B. Sol I' 8cct\ !:J'pi ltlOo.o\ .8CUDI! ~1 ~. CZ' u. equiwlant. ~ 

) S\aUtutl 1l1 1S.a tbez.at tbe fOU.oriDst 
·~ IIQmS. :Left11UYIL •bllbaU 'ba e.4e ~ t2lo t.e4 t.nl ot t1le p1lot at S, 
Ptiotiilt a:.d 100 pwowt Ci($Srw P.DC b7 l*ZIS ot D D. 'bnlr lloot1: ~ 1!1.0-o\ aOUDd 
lrnll ortor, cr tha ~ • 
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aatituW tbe f'OUclnzla 11:1 1S&l t2wzeatl 

•.uu.tao ~ OCI!;I&tible to UICIIe ftw tile ~ .S.n$1111 ~ 
Dl1 be mt ••D"""'II all IJit CftQr' to be ~ to .taUo ~ 
._ OCIZIP&~ ft1me ot a1tSzDtc to' WDiA 1"CC88t ~ Wta"1wital.7 38 he't to 
70 faet.l'C" 100 :~~Data I.A.S. far 1ift1 ~ ....,., IIZd to ~to11 66 t.at 
per 100 mat. I.A.8. far Umlt cttw ~ •• 
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~caUtn Jlo.: IWl~ DniMd~ 1 ,_ 1952 

t.-oa nu.e: ".flocuz 11t fllee1ftcaUca t~ ~ '1'11~ 
A1r 8uper1crlt,r 1'1&t1ta'.~.nq, ~ lbSel 
r-liXll\ (IAA lbSI11rA~1Sii!)". . . · 

17 33(Goo)-65't5 

Delete the stzuctural 1.ntecr1t.r ~ 1D lta entlzwt7 .. ~ed 1n 
IIA51-858, :rerl104 1 Mq 1952 aZII1 the cbe"SH to the ltzuctur&1 " ••tn.Uca 
u ~ 1D ,.,,..,, eot Jro. 11 4&ted 3 .Aprll. 1953 aZII!IMlnituto 1n llw 
tllared' tbe tol..lov1zls J"rfUed. atructural lntesl'lt.r 4t:lalcaatZ'atlca: 

ta 3•3•1J SUucturllljute~ca • A ltruetlJral.lnte&ritT deaalatzu.Utn 
'f.IJ1 cocalltizl& Cit tiilt ten. (fables I aZ111 II) abaU be ,...,m,x:tod to 

cSecr::lwtn.te cr1t1oal. 8Zial,ya1a CCDU.tlcca aZII1 wrif7 ded&no )t:n than COlt z:ancuver 
'I:Ja:f be perf'Citllllld durlzls tbe ... tl1aht Were tbe tue1 OCII.IUIDl wul4 prcdueo 110 
awrec111ll.a 4epsrture trcD the~ teat CCDU.t1c•1o !1bt llmlt lca4 taetor, 
"""'"'" q, 11m1t roJU"6 nloclt:T lml1 otber teat CCDU.Ucaa tar the ~t1ca 
~ llOt ucee4 4edsn 11m1ta u specltied 1D the ~ Model Spec1t1eaUca. 

3.3.11.1 Cl.ea=L~\11tbout :bterml stcrea) - !1bt ~~~~Sne~M~n ~pe<~1t1ed. 1n 
'rabl.o I .b&ll bo v1Ui t.bo iii'liL1iii iii tbe cleazl COD41t1ca at a tllght volght 
at approxil!a~ 24,000 poo""'•· Unlesa otbe:v1ae ~1t1e4 the ~ bl'llko llha.ll. 
be c'nee!• 

• • • 
• 



Pa«e 2 ar 4 • • •• 
. . .. 

a .Al'DZmlate Tut. Ccattts.ca 
£lild m;;;a 

'rest hater Jllch lAS AlU~ 
BO. Mazvrlrtwr a:;: B ltl. Data Pwt: p ..... - -
1 B1L Pull-up l'lld. 7·33 lo10 ,,000 Crl.Ucal~h 

CaldlUc:a tr:r Wins llo 'l'all. 

2 aym. Pull-up l'lldo 7·33 MaxQ ,,ooo ~Ucapolut, 

"Pl Critical far wins· 

3 B1L Pull-up l'lld. 7·33 xs.n. 10,000 ~t1ca polnt, 
CrlUcal. tar v11l8· 

It B1L Pull-up Att. 7·33 10,000 ~tica po1ut1 
Crl.Ucal tar taU • 

s B:m· Pllll-up l'lldo 7·33 • eo 5,000 ~te 
Cr1 tlca1 far vil:lg. 

6 S)'m. Pull-up l'lld. 7·33 ·95 s,ooo lntm:led1ate 
Cr1Ucal. tar v1llg. 

7 ~-Pull-up l'lld. 7·33 1.20 20,000 Crt t1cal. AnltJJ'a1a 
CCDUtic:a tar v1cg. 

' 

= a S;rL Pull-up l'lld. 7·33 Max. 23,700 ~t1ca point, 
Critical tar vtcg. 

9 ~Pull-Up. Mo 7·33 JC!n. 23,700 Da:al8tr&Uca point, 
Crt tical tar vil:lg. 

10 B;ym. Pull-Up l'lld. 7·33 1.00 23,700 ~te 
Critical fer v1cg. 

11 ~-Pull-Up l'lld. 7o33 l.lio 23,700 Intermo41ate 
~ t1cal. rr:r v1.l:l8. 

l2 PuBh-dow l'lldo -3.00 Ma:l:o 10,000 Demoaltratica point, 
Lnel Cr1 t1ca1 ror v1.1:1a. 
nt. 'n11a t:aneUY"e:r to be pe:r-

• • tC!nllld v1th speed brake opec • 

13 Ro'" re Pull• M· 4.88 1.()5 1..0,000 Critical A.Dalyah CCDU.tica 
out (See Mote (a)) tr:r 'f.r alld taU •. (See 

• Kote (• 



!'Nt 
Jro. -

l5 

16. 

17 

M&muvez ~ 

RolHrc Pall- Pld. 
<lilt (SM llote (a)) 

a,.. Pnll-ql 

Tall .ltt 
(See late (b)) 

Tall 1.7 .ltt 
(See late (c)) 

Speed l!nlce .ltt 
Opom'~ 

~.-!!!:! rut CcDRtica 
l!iij)Md 

Flctcr M8ch !AS Altitade 
s lo. - ~hot~~ P'Ht 

1&.88 1.69 23,700 
Cll" 

:Ita. 
ctltdn-
able 

7o3l loOS lD,too 

loOO .oo S,too 

1.00 S,too 

1.00 loS'S 700 20,too 

Jmr3 l'CI!l 'f.l.l!U.S I .lliD II 

Critical Anal,yai.8 Coo
d1 t1ca tcr tall 

Demcrwtntica pa1nt, 
Cr1 tical !Cil" vert. 
nu. llio pcwmd• o-. 

~rt:':;t:~· 
TaU. 300 pcwmd• l*l. 

I 
Demcastrat1ca pa1nt. 
Or1 t1cal. trr SpeQd 
Brake 



P!p" ~It • 3o3o!Jo2 2J5 n;;;Zf htesUJ.~ '1'1:1111: ea:dit1on • • tol.l.or1.zla I!AZlll\mll"a ab&ll 

-b 
~ pertcn:at vtd piicm iiiit41ied. TaziU lbaU be tull. at tua-orr. 
MuleuYen lball. be pertelnled u 80CID u pouibla after tab-crt ecaaUtlmt v1tb tho 
ten eooUtioa.e, ua1J:8 oarma1. tue1 ~· Mare tbal1 CDS ~ rrzq 'be per-
ton:ed ~ --~ u pertcne4 v1tb mf"'"'" delq. 

'r.UU II 'fAliiB Ql 0 8i!I'riQII 

,;JRe""'•te 'fqt Ccrldlt1on llia;:;t4 
~eat l'lctcr Mach lAS Altitul!a 
..!2:. J(&neuver ~ s Jro. ~'!leta het Rl!l!l&lb -

l S)'lllo i'u.ll. -up i'wd. G.o Mu:. 27,500 D •+t.r.t.lca ~ 
Crt tical. tar 'Vizl6· 

2 Sym. Pull-up J'Vd. G.o Ma.q 5,000 De::r:laRrat1m po1:1t 
j'OO Crtttcal. tar vt~. 

3 Sym. i'ull-up 
_ .... 

6.0 Kino 20,000 P..'""" .. -~t!.= ~ I 
.. _. 

Critical. tar vUls• 
4 Pu.lh-&lw M. -3.0 lkz. 10,000 Crt tical. .An&l.)'ata tar 

IATol. nt. v1ll8 am ru.e~. 
Speed IWielrrar to be perton:>ed 

vltb 'bnka open. 

5 ]'lgll~ ~-Jot!'?~» 4.0. 1.05 • 1o .. ooo Critical. Analyata tar 

::l) • ~. {See !Jote (e)) 

6 J!nllS "8 Pull• !'lido 4.0 ·90 10,000 l'\e::trJ•trat1co po1:lt tor 
OUt (See !rote (a) Max. roJ u "6 nloe1 t)'. 

7 11o11~ rs;!•HoJ'1~)) 4.0 Mu:. 27,500 'hU Cc:zld1 tim 

8 Ro"'ns PUsh- M. -1.0 ·95 10,000 Critical Anal¥a1a - TaU 
down (See Iota c d)) i'ertona v1tb ..,eed bnlt.e ope11 

9 cS:: Bote (b)) 
!'lid. 1.0 .eo 5,000 Critical tar vert. '1'aU 

am~. lBo poo mcS I J:lco:lo 

10 Ya J'Vd. 1.0 250 5,000 Cr1 tical tar Vert. TaU. 
(S.. lote (c)) am~. 300 poomd• Dem. 
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Bq USAF Ltr 4 UO'f' 54 8!:35e Rept, Spec, AFPR O!lice, liort.h American 
.\via, Inc, Los An,;eles; Calif • Il:r,lroper Ac!t Acdt Inves Procedures" 

• :-. L .·. ,. ,::.;_' ·:"::':., •. . _ . • • • NOV 2 6 1954 
· TO: O!rice o!_'tha Insp-.ctor General, USAF Norton lF Base, Callfor:Ua 

-. :. • ,! -~ . . • • .. • • 

1. This headquarters concurs ,'II!. th. action taken by Co:cander, 
S;.e:-:::::~: .U: ~c:-'....::1 .L-ea. • • . - · ·- -· 

2. In addition, this headquarters is pre;:arlng an i!!11llecent1nc 
AI.C regulation to more clearly de!ine and del1~te the resnons1!li11ties 
or the A1r -"ateriel Areas !or investigating and reporting aircrart 
accidents/incidents invcl'l'inc alrcra!t under their jurlsdiction:~l 
control. 

. . . 
. ' 

A. V. P. ANDERSON 
Brigad•er General, U::AF 
Dirl'Ctor, Pe~onr.el and 

Supj:ort O;era:i,ns 

•.. 

• • • 
• 



0 

' . • .. orne. or n. ~ Cftwral. \ "Mr 
!'fCII1oll AJr ram au. 
S&Jl BemerdJno. CallfornS& 

4 NOV 19S.C1 

;:,_""........... ~ .. -;zS .. \..1 -···-•· 1 • t .... ~t .-&.J ..... 1 .... 5 ...... _ I- . 

O!'!'icc, llortli 1..-:-::ric:lll Avi:.~o::, I.'lc., Lo:; A."l(;clP:;, 
:~ro~ - I~~~r Aircra!~ Accident I:rwc~tiea~i~~ 
?:':Jcadureo 

T:U!:: ::::ca.~dar 
..t!.r !!:lteriol Co:::-.a:.d 
:.. :T:·:: l~Al'F 
~=~~t-Pattcrsl~Air &o~:~ ~~o 
c:-.!o 

Iii: :te;;u~ ~~:n- Oene..-al 
~!'!ice or 'i:he ~ctor Ge::.~:-:11, USA1 
::ir.ton Air Foz-..e Base, C:ll.i!:~:-ni:l 

I. :.;;-.-~r:A.TIOII -- -

l. :':'1!3 report va:; :pr.ipnrcd by C:~l:~ncl E. P. ito:~e, ::--J,o::-··= -:-~':..!.·.-·, 
or ~':-:: :'!..~:tor or Flight Safety Iteseare..'l, Office or T:v:: Ir.:;p•Jc~o:
G<3:1~::"a:., ·::...':1, i.'l connac!.!on 'llit!1 the i.":Vesticat!on o!' :Ur:::-:,£~ :.o ::.l~::~ 
1:~·-."' ···' -~ crocA~ .. -~ ·• t!ho Air "<"•-::o Plan .. "~..,roPn~t-•i··c•e '' ;:,·•) ...... ~ ... "'-. ~ ·-·~ ... .........,;..,. a"" • .... 01 'u.;r ""'"""•• ...- .. • - \"- • •• 
O!'.!:ic"'• : ::-':..':. Ancrican :..na~on, Inc. (:~'.), Los Ant:ele:z, C:llH':- .:.1., 
du:i::: ::.~ ;:-=::-iod 18 - 2S O:t.ob~r 195!:. 

n. :::..:.::L.'..rrrl'Y 

~. :::'! inv~sti,."':lt!.:~!'l or :Urcra.."t :.e:ile:1t im·olvin;; F-lr-·, ; -:-.!.:.: 
~:r. : ::-::-~~~, ~:::.i:.."-1 cr.3!:!:~! r..~:.r P~ ,::.:,: :1 :allfot•:d.:l1 on 12 vr:-; ·"· -~ :- · .. :.'~·; .1 
· .. ~as - "" ..... - ........ ~~"din ~~c""....A ..... co •:i•" '~- ·: .... - ..... l'"_,, ...... ! ....... ' .. -~') ··'· .................... ~,_ u. .. ............. , ...... ·-· • .., ... u ·-~\L4""' ..,,, "........ ---· 
tl..1.~~1 : t ~ .. "! 199~ :md :d:- :ore'! lil..~~l ("'J!.:) 62-S d:lt.cJ. ;:n.,;t 1)~.~. . . .J .

co~!'::-:-.:.-.:~ >:ith t!l.e n!'o~"ll.'lt!.oood d!=-~c:.i·;ea is n:1 fol!J.:!I: 

~. A thorout;:'l o::-t!:o-acene 1::-tlsti:;ation uns not coa.!.:~·~.: b;; 
Air :·::":~ .-: ~!"!l:Jn."l-!le nc:::on:~iblo nee!.:::-.~ itn."'o:Jt.ii::lti:tt~ of.rlc :~~ :;..·.·.t 
r:n~·.--~::-: :~ -:.;1~ o.ccidont, !.-:-t!t:sti~nt.L~~ :,:u-a dld r.~1t visit t"1c 1:! _:';. 
:l.l"f!:., :.-:.:.: ~h~!lo o~ the i."lvc:stit3U0;1 ~~: accor:;,li!lhe~ by ::; .. \ -~~:·:: ~:,:\•!! 
und:::- ~:·.r :.~ adorsilip o~ !~. J. F. o• ilri,.n, Gcnornl Supcl"ti:o.:~r Jf : •• ~ 
:lC~~.:. :!~! lt P:llmdDJ.o Air;>Orto 0::10 a~:i.Icnt. OCCUl'l'Od :It ll•J() {•.; .', 
12 Oc~:c-::- 1}>111 I!Jld on-t!lo-scone· inv~s~1;-at1on teminntod 15' v.:~ r · :• l~·~ !- • 

... . ~ ~ ........... -... ..:. . . . . 
: ~-: . : ·- • 

• • .. 



. . . 

--· -·-' .· 

• 

.. 
• • 

• 

Ltr t~ ;;:;:G, sullj: C:z.s'! :tcpt, Sp~c:!.al, AF?R Office, !:.U, Ir.:., !..,:; 
An:o:!les, Cali!. - Ir!propcr Acrt .Acjt Inves Procedures (Co:lt.) 

intocrlt;r rur::.t tcstinc :md t.herc!orc -:.c::-"C:l an 
i.'lcident in accJ::-.l.:lxo t:it.'l para.:;rn_,;1 ~. ~-., ~;:-lJ,. 
Para:;raph 28 or .1.-"it 62-l11 roquires n t;1J::- JO::~C"l i!:
vestieation or s:;ch inciu~nts lTJ :111 acci ·~~.t 1:1-
\~stication bo.rd. 

(2)_ .Af!{ 62-S, C!l~~::' 71 Scctio::l ::71 in:;tr-;cts :!.Cci-

(3) 

(II) 

. dc!lt _i:lvcsti;:a-:.!.."":Z o!!icers t::1 n ~ot to ~ ::~ Jcc:lC 
of-tho n.ecid~::1t aa soon as possible oc!"J:-~ ~·li'-'~r~c" 
is disturbed.n 

. ' 

mi 62-51 Chapt'!::- 11 states, "l!othine is :-.:>:-e ;·~.~.-.~
mntU to Zlccicie:'l~ pra~ntion Linn ~he :oil£~~~ -.~: :ir,
vcstieators at t:le scene o! the accidc::-: _,_-.u t.~tc 
report ot acciiA~t invcstir.atin~ bon::oJs. 

·~· 62 ,. C"·---- ., s~c4 ion II -•··~- • ·· 4 
.. .,. .. ,..,... -~, ··-.. ·-·· .JJ ... "' • ' .., ......... _.., .... l,o _ .. 

is cssenthl -:.•."--:. the in~stic;ntion b" ~-;:~·t-:ri 
•-,ndiat ... , ... ,..., ... .... -t n- t'"c ~cci~ ... .., ... l>c"'" ... -- r••-4 ~;r·-c" 
..L.Il • --~ _.,._ ...... ·-· t,. ;J, ..... -···"" _ ...... - • ·--··· 

i:: 31 tercel. n 

Al~! t;2-5, Ch~~'!:" :1, Snc:t::.o:t I, s~:J.~ .. ~:: n·::-,:. 
:lrriv~ 3t t:~~ 3:~:1C of t!t~ .o.cci:!'!n~, !!"a·.·.:::~l.::t:i:.:: 
o!"!ic':!rs :r:l.,::J.l !lnd <>lit irt lCclint<J~· ::::J !..:: i:1 
c."-tu~. ~nl'!~s C)::![.)Ctent p~:-sonnel ~e ~:: ,::'!~·:c, 
t.:-:e seni~r i."n":s:i::~.tin~ officer sh~~ -.i -:.:..;n :J\·c: 
!Jcrso:ully." 

~· :..ir IZ=I.t'}riel Coz=d (A..C) :::1~ Jircctly re:.~o:-..::;., :·~ !:Jr :1."1 

allcq-.:~ :'= .U: !'o:-cc inve3ti::.t!o::, :.: :;tipuh~cd in p.lr:l:T:l )1 2~ t"J! 
;.;::,! ::-:·., a!: the :rl.rcr:U"t 11a3 1:~~':'1 to :~\.\ frJn A:I: a~~ ~::1: ~~~"'r:l:~.i 
bj• a :i7i!!.:l."l pilot. Thero a."'Q ::_, ~rective:J ,:it!d.'l ,\!I: :1:::.-~:::.tL"l(; 

inV~!)!,i -:-at.i vo ro:;por.::iblli tios o! as~c.:, Occurrcnc!3':J; there£.>:-:' int.crt•:: ':.-~cl 
a::d ::~!.;l~Jr.l.ng :1:;c::cies \:ero c.l:-.. '":'Jntcd u!th tlte llrobl'l:~ ::- :::· . ., ·.r->1.!!.'' 
conl~=~ ~::o 1nvcst1::ation. The !'~!.l~:lh:; events to,:~ :·lac" ~·:J!lJ::i:1::; 
!.~10 C:":lS~: • • .. . . 

a. 'J.'ho Air :F'orc:e PNj-. :~ · O!'fieer nt hl."!l'i:!.lo :,!.:·_ : :-~- d·'"-· .~·~" ~ 
for t~c sc~Jna or thB crll!lh a:1d ll:::~~'l·l chnrcc been""" til" :.::·~:·a~·~. "'' 
c!er:-.:·~.,.: Pal.':lcl3l.B Airport. l!o ~·.1ined at the occno un c:~!.:~··t-,r! ~· nc 
hou:':l, 

~!~ o~··~ ·:: ::.L '.!.;r; o::t.'C 
(:.·· : .. ·~-1-',) 



Ltr to DIO, :ruhjr Case :!!ept, Sp-ecial, Ar7R Office, H.U, I:1c., I.Jo 
An..,'"lllos, calif. - I:uproper Ac!t Acdt I::ve:: Proccd:l!'os ( Co·.t) 

b. Edl:~~ Air Force ?~~e, the ncaroot Air Fore~ ~--.::-:, 
· dispnt::.i!!d :m accident 'investigator. ':his officer 'W:LS rol!.~vcJ, o:: 

t?c so,.. ... o z. -.he p,,, ... ,,, 3'r Eor .. c tJ-,~ ... ct Of",.. C" ... J ... 
·"': ~-- .. ;r-___ .- ~- -~' 

c. Due to the rcc-Jliar c1rC".mst:mces concer~.!.::;: t:uo accl.:L.t, 
tho ,\fl'!l, _ !lAA, tolophonod his superior hcad.:iu.u-tors, S:.cr.:.;~~nt~ Air 
1-~toricl .\rc:l (S!·:A!-~\) :md rcq~o~d a decision a:: to t;hat act.ivit:t ·.;o:1:.1 
con:iuct tho 1nvcot1.:;at.1on. '!h:l ,\:""PR rec<Jived a rot:l!'n ~'!. !'r<'n :3:'1.:'1.. 
at :l?pr~xir.latol,y lhoo !.':>'! 'W1 Ut 1."1::'tr-.lctions that his ~eLi. v,; ~, .... ~_. 
con.bct. tho irrtaGtication. T.us Lft.!,r:~:~.t.i?n 11:1s tra:1s":!.tt~ i ~-, the 
Paln13.le Air Force Proja:t·O!!'iccr, t.'1::.:: r.::lit:!\"inc hi:.: ,!. :'.lr~':cr 
rospc~ibili~. · 

d. l!o ~bar o!' t.ia ..\FPR Office, I !!.A, <JX:L"!inoJ t':c ,;rc :;:."1 'f! 

~~til :!t::- it '!!!lS tr-"-r.!!!~d ey .!~-' ?'TSt:'"lnnl fron t?:c i:t~:lc~ scr: ~:c 
t~ 4;.~~ !.~:!! .A-~~l~s ;:'lent ,r riAA. 

IJ. 7m procedure o!' J.:-:lrnittin= a :1lltr:1ctor to !.nv~:ti~"-:.~ 
t:i t!1:n:t c!ircct Air Forc-:l :;U?'!I'"tislon uas ?rcviously d~J'IOll: ~r:.t"j il;: :.'•~ 
so..,e .U7it' :l O~!ico in Dace::~cr 1)~.3. o;:1c i:lV;!Sti;;atiJn ,;· 7-.\.i·', 
Scri:l! ::r. 52-51231, u!:ic.'-1 cr:l..,!::cd at Lol An::c1c:s I:tt::r~c::.t!. l~.::.l .'>1:-
port on 13 Dacenber 195.3 ~~::.:; :Jr:Ju:~d ab~st cr.tircl.;r =~·"r !.:tc. ·:i!.r cc
tiiJn or :·.u p~rs;l~.r.ol. 

~. Tho afllremo.."lti:)nc:l ~o;:c~~~s ~-c r..l~ 1:: c':-.:i')!".: .. :.c .. ··:~~"1 -:. ~r 
le~t~r fl..~d intc:lt o! A11t 62-lL a,d A.rl·~ OZ-5 :l.~ci cl:;..,;la.~!.:-: :.he r.~c;~~~ :.;: 
!~:- tl .. ., llr Force to :a.ssu.-.e thc'f.:liti:'l~ivc in t!lo ·invcs't~ ·~-:.iotl ~!· :::.ll 
Air ::'c.-- c occidcr:tf:. -.~ .- • · 

• 6. 'i'h'l p:u-ticipati:m of i~:i::~tr:· rcprcsc!ltati vcs !.~ • .'.i-:- !' '=':: 
i::vc!lt.iGa.tions is a:.1~o:-i:ed1 C~eot:ra;.·~d .:t.~d act! ~~o.t ·.·~ .:."; .1.:-··,.·:·..::-o, 
Air Fo.::-cc aircr:l!'t occldcnts ::~ust .oc c~n~uc~ed Uild::r t::-:l .-'!,!'(let:::>:• :1:1--' 
con::-ol of Air for:c pcrsox.cl to ir~:l:'C the CO!"".flot~· o";~~~ ·: ti •·::~y ~r 
the in·;!!stir,atior.. The olljectiyi ";y o! inv:l::ti::;."ltio~.s c,,.·!.:~!.~.:! •m.i~r 
t.:1c <lircct.l.on o! tho l'l:l..'lu!'acturcrs' pcroo.l.'l-:ll is subjc::~ t~ co:~:·rc·.~=c. 
It 1:. roco::U:cd t.'1at tho linitci ll\llltJ~r or pcroo.!'l.'l::l a:lsl::.":.! tJ •.:1•' 
orr:tc~ or t!'t'l AFP~, ar.d t~n n:~.t~-t:! or t.'·v!ir !'l~~t!o.,~, ~:"·'~···!1\.:t :· 
pN:-.1:-:'1 in n,~c..,blinr th~t operntion:1l a:1d t.cc!::lic:ll. c:-:p"ri'•":a !."::• .. ::·:;,:--· 
ll, pz·~~~:"l;,' ir:ve:st.!:~t-, :l~ ::tecloo:1t. !-'-:):' t:JiS :-t!tlSOU1 it l:J t•,.,·~:~.·•·-·""•',_. 
:_.~·,•i!;:ll"l" to C:Jt:lb'!i3h r~l1c1C:J :l!id :l:~t::NJ~t:"r:: w:tJ.C!l !~·t·;:.:•,_ ~- !. ,·~:1'.·. 
t.•J rc;"!~!'J3t. :1tt~ist.:1nco r:--J:1 tho t".."l!.utonancc na~;~t":r!.: .. : .. r.!.: .•· ~·-
t::~ ::.t:·cra!'t. ill\"Olvod ill tho :l~c1J.,llt or !'r.r~ a!.!1N' :J.Jt'l'c• ;I •IJ' ·• ,. • ... 1 
in oz·..i·,:· to in:Juro tha.t. 1. pr-l..,..,r 1:-:v ... ,:t.•. n.t.~-,a i:t :'!'):: n:~':. .: ::.:· .. . 
:lircra!'t acc1d·J:lts o:curri:'l': nt. tho nn.nurao~•troro• Plar:t, 

l·'rH 0~'1-'I·: L\L UJ!:: o.:LY 
(.\.. ! l~·O·l·~) 



Lt'!" to DIG, subj: Ca:lo Rept, Sp<>c!:ll1 A:'P.!t O~ficc, li!.A, !nc,, 
Ancole::, Calif, - Ir.!propor Acft AcJt Invca Pr:>ccdc::-~:: {::::~.t.) 

.u.r rorca aircrOlfl. accidcmt invastication:: w•:lcr tho ~u.--i.::d!.c~:.> .. 
of .A!I: are :~.t all tima conducted by Air Fo.-ca !X'r::Jr."-al an..1 in 
:~.ccor:in:·lce with :l?lllicnblo Air Force directives, 

IV. I:~C'l'IO!lS 

.. 
.. 

• 

.. 

F'Ofl 0~1·'1Cl,\/, !l;;il; 0 .1.~ 
(Am .L,,,_,,,, 

• • 
0 
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H(l USAF. Ltr 4 Nov ~ .11Cass Bpt, Spsc, Jll'R O!!ics, North American 
.lviation, Inc, Lcs Ancsles, Calif - Impropsr J.c:!t J.edt Inves Procedures" 

·• .·· :~.' ;.'·' ~ .: lat In:! 1 . . . . ·. ' . . . . . . . . ., 
HQ AIR U\TERIEL COl!l.AND1 1'r1ght-Pattsnl~l\ .lir Force Base, Ohio NOV 1 2 i35.1 . ' . - _...,~ . . . 

' .... 
TO: CciaDanc!er, Sacramento .llr Jlaterisl .!rea, llcClsllan Air Force 

Bass, Ca11.£omia 

l.; 
action. 

r, 
!"Onarded ror )"OUr inro:nna#;on and appropriate corrective 

• 
• 

- 2. The report "dll be reviewed and indor·sed t.'tr;,~'t this llead
<tMrters to the Doput)-1 Inspector Qenera1 according to the provisions 
or Part IV, Paragraph 8 1 basic comunication. 

BY OR DEB OF THE COMMANDER: 

~· 

• 

.. 
·~ ·G. V. MINNIS 

Colo~el, U~F • 
lleputy Director, Personnel 
& Support Operations .. . . . 

FOR OFFICIAL US& alLY 
(A.FR l9o-l6) 

• 



' e • 
Hq USAF Ltr 4 Nov 54 •case Rapt, Spec, AYPR Office, North ~~erican 
Aviation, Inc, l.Da Angeles, Calif- JJrproper .left Acdt Inves Procedures• 

• • • 
(4 Nov 54) 2d Iixl . 
HQ s•canm:xa liB vamxn 1RTl, M.Clell .. :fl.Rf, .lfoQlollaiiJ 8alif 1 [ ·," . . 
TO: Co:mnander, .Ur Materiel Comand, ATTN I K:ATF, Wright-Patterson 

A!r Force Base, Ohio 

1. This Headquarters conducted an lnv~atigation during th~ ~ri~ 
19 - 21 October 1954 into the methods and procedures followed by the 
AFPR at the North American Aviation Corporation relative to the air
craft accident referred to in basic case report. It vas determined 
during ll.ia investigation that closer supervisory control over field 
activities involved 1n flying operations is required. Accordingly, 
this Command is presentl7 activel7 engaged in inspecting such activi
ties to determine the extent and character of staff surveillance vhich 
•111 lneura LLe ~equaC7 of accident prevention, safety criteria, and 
investigation and reporting of lncidents/accldenls in all flal~ acllvl
ties under the Jurisdiction of this Headquarters. 

2. Consideration is being given to the establishment of a Hq ~~A 
aircraft investigating board to investigate accidents of a sensitive 
noture involving aircraft under the Jurisdiction of thlll Command. This 
board, vhen directed by the Co~~~:~~ander, vould proceed at once to the 
scene of the accident and conduct the investigation in accordance with 
the provision! of AFR 62-14. 

J, An alternote plan teing considered is the appointment of a 
~all group of qualified personnel vho vould act as advisors to aircraft 
accident investigating boards presentl7 on orders and under lhe super
vision of lhis Co~~and. Personnel 6Cting in this capacity vould te 
placed on orders as voting me:bers of accident boards presently estab
lished, 

4. When either one or both or the above procedures are established, 
responsible personnel vill be thor~ughlJ indoctrinated, and the procedure 
P'bll ................... ~ ~ 

,. ... ~· 

l. 

,Qillf'll .. "" .. ,, ... , •• 

.• ! •. •\ :raall.\ 

\' ..... '''"'·"'· .... ~.\.1! 
' . •· '" u .. lrf 

• • • 
• 
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Y-100.'1_. U".-A:' :.'~2~·.64_. CHi•~H 
OF !lEAR p,u.[;.,\l..E 1 ~~,\UF., 

APPROX. ll:n:: ,\ll 10/12/~4; 
PIW.: m:c:·cz ;;: • IIELCH 

• 



• • 

DcLte: Flle :to: 78-3-2 

,"Reliort. on:-----

PAIJ.!DAIE, CA:.IFORIIIA1 APP!!ClCIH'\TELY 
11:02 A,M, 10/12/541 PIWI'1 GEOnCE 5, WELCH 

Pe'rtcil:;--------
10/12 thru 10/l<J, 1954 

! 
I 

!----- ----------------·-----·___...._ ---• 
I 

i 
' 

. ---·-~ ... -··-~-- .. ~,-...-·-
su:n.~IIJ'.Y 

l"·lOOA, mAP' 1525764, p!loted by CEORCE S, WEICB, IIAA 
Senior EnGineering Tc~t Pilot, crasl:ed npproximte~ 
nl.ce cilca nort.h-northco.nt or Pnll:l:nle Airport at op
proximto~ 11:02 A.H. 10/12/54. Aircrott c111!1l op3rt 
1n tbe air !!:li -r-s n tct.!ll lor::. PU~ ._-:111 tll.t.:ll~ 
illJured during the brenkup or tne pl.I<M or aJe.lti'"l, 
but descended by para. chute. Cround property dnt:nge 
cinor. 'llltneasca stnte ln gcner:11 tbnt plane nppeared 
to explode In nir. N~o.rcot kn~~ vltnessea to a:~tdent 
'Were the occupants or o :S-47 1 vho wre f'lylng nt op
proximte~ 251000 rcet com three cllea dlatnnt, 
St.:ltecenta or all vt tneonea act rort.h, Area searched 
ln detotland nll r:nJor !XlrtB or plana recovered. 
Wreckage removed to Los A."lgelea plant tor f'urtber 
BM~la, At prel!c!no.ry meting held 10/15/54 cedtcnl 
testt:::ony received indicated tbnt pllot suf'tered damage 
to body In poaalb~ tvo ocpora.te lnstBncea, U.e secoad 
instance ca. using 11 severe crushing or the chest tint 
eveatual~ caused hts death. Pl.Bne boiled to l:'.AA June 1, 
1954 tor povsr plnnt and other developceat testa, In
stant tltcht ws {}4!3 and we 11 structura.l demolllltrntton 
1'llcht. 

.. . \ • .. · ... , .. _, r .• -, ......... ,..a.:.r....,-...,~ - rE:mtiiJ""•'.~ ' ..... · '"' ·" · ··· -·· ... ~-~~ 
10__ . - .. -·. . --

. u, ~ .. . . , .. · , , .. ;1/'t. ;,,s -1 i :·Mtl · J'i.·l 

-· -------~~?·~~~: ~~.: :_!_~~-: ~ '--
Cop Lea to: . 

Air Furca (lOl 
R, II, RLcc· 
II, II, Kemp 
a. n. l·b llintor 
\l, A, Gp1va.k 
J, II, Younc 

' J, S, Sc!\ha,)D 
. · L, n, Taylor 
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This !.n· • ..,atlcntlon Is p~!cl1ted upon 11 l'l!port t~'lt F-l.OOA, USAF ~525' 64, 
p!lote1 'ty CZOFGE s. \IELC!!, "•nlo~ !iAA Engineering Teet. Pll.ot 1 h.'ld 
cn.a~ci :>enr Pnll:rla~ nt. npproximtel.y U:02 A.!~., October 12, 1954. 
Ecere;e:x:r 1\Ctlon \l:la ~~~atel.y t..nk.ea nt. PIIL.,.U~ nnd llddlttono.l nselst• 
IUICI! VU dla!"'tched from loa Ant;::lea. 

It V!l& aacert..nlned that 1/ELCB took orr from PIIL-:>:lnll! Airport at npproxl
mtl! 1.y 1.0:4 6 A.M. on a tl!at. tl.lsht. over t.he RoBill:lOnd Dry Lllke aren 
nortbo!aat or Pnll:rln~, cnuromtn. At npproxiz:ntl!l.y U:OO A.M., WELCH 
radioed that he wa over Ro61l::>oad Dry 1>11-.e at 47,000 rt. nl.tltuae nnd 
re:>dy r::r the test. At U:02 A.l-1. a B-4'/.:f'l.ying nearby at 25 1 000 rt. 
1:'1!P9rted to Pnlmdate to\.er tliat the pl.Bcy;'blld'!!xplod!!d and papehuHI! 
vere ob&erved. The atrerart we a total loss and vas scattel'l!d over an 
area 1-1/2 ol~s by one 1:11~ In size, nine mi~a north-aortlienat or 
Pnlmale .l.irport. (See attached chart). The crash nre!l. is uncult1v:1ted 
desert l.!l.:ld; hence, property dnr:nge Vls nil. WELCH parachuted to e!l.rth 1 
l.Bndin; !nan ali'altn fil!lA com tvo rtiles to too east <>t Avenue D-3 and 
69-t~ Et;~t E~~t. Wit.~::~:: ::"t:ltc:! !: ._-::.:: ~lh"'C ._-!-.::n ;;,~c! .::bc::::d. ~ 
hellcop>.er fro::~ Ed=rds Air Force lln<>e at 11.:25 A.H. but died earoute 
"" re ...... pronounced de:>d :" lll'rlw.l at E.~ hocpitnl. 

Colonel !i. c. K!IAPP1 Cot:Dlnder 6510 USAF HospitAl, EAFB, Cali:f'orni<>, 
lldv!sed t!lnt WELCH received several deep l.Geeratlona, !"'rtlculsrl.y on 
the rlg!:t laternl thigh and lett anterior !"'tells. The knee cap tissues 
ourrou!>C!.~ trese lllcernttons wre tilled vlth air. Colonel KllAPP stated 
that ! t requires npproximtel.y 500 mi~s per hour V1nd or :11r to produce 
t!-"~oa c:-~tt1cuo, t:.~ it. '-4D c:uncluded by COUJNl!!L KnAPP that the! 1Acera.
t1ons ""re austllined betore the p1lot =s free or the p3rto or the nir
enrt s~:><:e the air ln the tissues in the knee c11p wo due to vlnd blast. 

LIEl1l'. ::::aH.I.N PAIITI!lC1 Fl.l.;!:t. Surgeon at EAFB, advised he had exnm!n'!!d 
WEU:l! :n l'J/12/54. He stated that the lnJur!es vere cult1p~ 1 severe, 
and fatal. LIElll'. PANTDI:I added thllt the entire tl.y1fl8 suit or WELCH, 
nn orcio:Ur:l tan cotton fl;,'!ng suit or light veiaht mter1nl, \l!ls pnr
t1all;,· saturnted V1th JP-4 fuel, particularly in the slttl~ l!urtaces 
about tc.e thigh!! nnd legs. He lldded that there vere no burns on the 
body o:- t!le fl.yill(; suit. UE11r. PA!rriNG atnted that r.e believed thllt 
\IELCB ~":\s struck over the left upper chest, lover neck and upper bnck 
by s~::r ~'o.ject. There vere no scrntches on his bl!.ck. At the time 
WELCH vu taken to the hosp1t.3l his hllads vere bl!.re 1 there \13S no 
helcet, n~ G-ou1t and no e::rrgeacy bt\11-out (oxygen] bottle. 

The or:~cio.l redlcnl report or COL. HOili\l'.D c. KliAPP, Col!Wlnder, E.Ull 
Hosp!tlll, set forth the rollovtng observotions: 

c=tnuted trncture, right titth tincer 
C:>=inu-.ed trncture, rlaht nln.'l, uprer third 
::slocntion rtcht radius 

• 

?:-~xlml frllctures left posterior rlba one to eiGht 
?ncture right. scnpul11 ; •••.•. i'., .. ·.·•· 

i'r.lcture lett acnpu~ 
i':"lcturo ll!rt e l.'lV1c ltl 1 aovaro 
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Frncture ribs, ll.nterlor one nnd tvo, rlcht 
=:tol~llt1on or r1'*t ht.L.~rtll beo..! 
Severe abrulon.o, l.l!tt ollie or nee?:, chin, and left. rore!lrm 
Severnl amU ehlny tr!tllUic frng2nts ln the altln or the l.l!rt. 

11ro and rorenro, right lover nbdoo!Ml VJ.U, !1nd right anterior 
thigh ~.J ~ I 

vi tll 1 ':, IM:erntiona right t.hlt;h, lnternl, o.nd lett pltelln, anterior, 
air incarcernted In the tissue about these tvo I.nceratlona 3\_: 

~ 
IIEI.Cl!' s body VIla rcooved froo &Am to the 113.rdln-P'lo.n!l!:"D llortus.ry, I' 
Inel.ev-:xld, C:lllfornta, Oetober 13, lS'54. Hla body v::1a exnotned 10/14/5~..} 
by Dr. C. F. 1P!:3ARD, Avlntlon Physiologist, Cr. C. L. UDYD, tlM 
!·led leal Director, nnd COL. JOH:f P. STAn', Lieut. Col, 1 \.5AF (u:) 1 Chief' ~ • 
of tl>! Aero-~ledicnl Field Laboratory, llollooan AF Bnse, ll<!v l·hxlco. A ' '- ' 
det!!.il.l!d autopsy VllS perro=ed Oet.ober 15, 1954 by Lieut.. Col. STAPP o.nd ·-. i; l 

~Dr, UDYD, the flndines or vhich vlll be reported in " subsequent. report... " 

n·~~ ~v=-~~::. ... ~e ._-,..,;_...,. .............. __ ·=~ ... ·-r· •-•-ot-·'""'-~ .. --.ll ... .a-- .. _ .a ... --_,.. ____ ..;'-.. _ ... ...... --u. .-..uv•J• •.~o~AP""~WD • ._ '= .~ou...c .. t4l;.Wo;;\6 "'"""'..., ...... """" .. - .... - .............. ...._ ........ ,... · 

of' the entire residential 11I'e!l. eurroundtne the crnsh scene vna mde. Thill;. ·' . 
canvnsa covered the o.reo. froo Tenth Street. to. 90th Street and f'roo AvenlUi 1G .:... j 
north to the Kero County llne, nn nren npprox1~~ly:n1~oe-l!ll.l.l!a by 6-l/2!n :'.i~/. 
c1lea In she. (Sto._te~nt\of' ::-al:}- v:~ss:s_:-~~=-~~~l~d). · .~ · ;--. j~ I 
llitoasses differed extensivelY a.a to the.· sequence of events in vlev of' the :-., · 
hl{lh altitude and the dlsto.nce fro"" the plane. Hovever, tl>! mjorlty or ~ 
those ~o observed or heard the plane reported that several explosions vere 
he~rd, c.nd iln: eu~eluiCa tha iil.::.:= :.!'+....e:- t~ ~~loAfnn and n~roua parts 
fell troc the plane as It pl.w:J::Jeted tovnrd the ground, 

Se•:eral aircraf't vere in the area at the tiro, the cloa'!st plnne being 11 

B-47 fro:~ Caatl.l! Air Force Base, lerced, CBlifornia, The pilot o.nd pilot
Instructor of' the plane vere lntervleYed l0/14/54 and offered the follov• 
lot; 1:\for.:ntion: 

1·1.\JO:I :an 'o/, llOAGL.'.llll, u.s. t.lr Force, Serial !lo. AO 7S')5Go, ndvieed on 
10/ll./;4 that he is a pilot-instructor on B-47 a:rcraft, !!e is vlth the 
~-3rd 3o::b lllng or the 33::th Bocber s-.ue>dron assigned to Castl.l! Air Force 
Base, Verced, CBllfornia, He t.ns been nt Cnstle f'or t:ve months o.nd iB 
being trnnsf'erred effective October 14, 1954 to Lincoln A!r Force Base, 
Lincoln, llebrasl<!!.. l!e h3a slio;!:.tty in excess or 8,000 hours f'lytng 
ti~, slightly core thlln 8oo or vhich is In B-47 aircraft no Bn Instructor. 
lle vns !ntervle\led at his ho~ In l·!odest.o, Callfornln, 

!~1\JOR l!OAGWill stated he van In a B-47 on Tuesday, October 12, 1954, In 
cocpn.'lY vith CAPI'. IIE!IDELL DU::K. \lith the~:~ In this B-47 vere tvo other 
lndivtdunle, CAPI', SIE!UIR'I' vna in the ship ns observer, Tho other 
indlvldutlllr.lo T/SOT. PFISTDI, the cre11 chief. SU:!lt.RT a.n11 PFISTER 
vere :n the noaa of the "lrcrntt and nt no tim did thoy see or vera they 
o.vnre cr thcF-100 or Ita dlf'flcultleo, 110:\G!Allll ot:l.ted tMt this wo o. 
routine bo::>blne r.tioalon, They had been over the Salton Sell and vera re
tur~lna becnuoe Clf genr tr.uble, Tholr ger~r vould not 1'11trnct Bnd n11 n 
nwatt tl.oy hlld Jettlco!IL'd their practice bocho. Tbolr nltltude wo 
25,00:: roet ovar Pnll:xln!e. They h4d oiJaorved tho r-100 to tholr rleht 
for llppMxl::ntoly t'lve mlr:utea prior to ltD dlN'lcult)'. The aet1r.nt1d 
nltltw!o or tho F·lOO vno 45 1000 fHt, It wo tlrtt obaerwd b)' UOAOIA!lD 
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o.rter r:llcvtna the ccinini1:-'rhe:r ~~r:.:ed ·too C:ontrntl or too r-100 tn 
n direct lloe. The coc;:naa ooo.dlng <>f ~be n-4·,· vns 330 ~gr~>es 11t the 
tl~:~> hi! ~boerved the F'-lOO. The· F'-100 ws on an eat!mted course· or 270 
decrees, :ndicnttll() thllt the F-100 (Y:llell tnd not ~n tdentiried no nn 
F-lOO 'lt t!lla tics) vna to the right or tte B-47 nnd, or course, nbove. 
His rirat sight or tbl! F-1.00 nbove a.."ld to hta right vna nt nn eat!mted 
diata.">Ce ct approximte]J 3-l/2 mileo. The F-100 continued on Ita course, 
\lhich ..,.. otrn1Bht nnd direct, not er:-nt!c: In nny "":t• the wpor trnlla 
vere co::t~uoua nnd c:onat.nnt, not tnu.=tttent, Rnd UOJ\OIJ\."ID asttmted 
the speed or the F-1.00 at this ttm o.a bet"""n 650 nnd 750 knota. 'I'he 
B-47 v.u erulaina nt nn !ndtcnted nlr speed of 425 "nota. 

\/hen th!! F-1.00 vna obser"'d llt n dletA.'l~e or npproxltntely 3·1/2 to five 
... ,,,, n~.,d and to tte r'eht of +t· D h-, tba F ]00 zpde A "'D~Q' •• to 
the r!<;:.t ~tch vn.a the beginning or hta dive. HOAOlJIJID coct.ented thnt 
th!a appeared to hi:-. to be quite nn abrupt vlngover. l!c: stilted tl-..t hQ 
eatt:nt.t.-:! th!a vlngover ll:ld turn to be ::ndc In less tllnn ooe-hnlt cile. 
HMGL'.!l: then contrasted thnt vtth the ten miles required for the B-47 
to mao "- turn. 'I'he nero thing he rec11lled vno btlvlng seen tt ctnrti~~G 
into a ::~.,. iie stnted, !lCTo~ever, r.r.at at no t1D! did the n1rcrnrt ap
penr t<> be out or contr<>l. l!e gave tta diving nttltudc: ns one or approx!
mtely iJ to eo degrees tar the ttrat 10,000 feet or penetration. Ue 
stated he !>lld not 1111 yet 1dent1tiec! t:..e atrernrt, other than to dtacuaa 
1t vtt!:. !:.!s rellov pilot !lnd they n;;reed tt wa n Delt::~. 111118. l'.e ll:l.d to 
cove ~ .. !::.ead rnptdly to tollov the a!rernrt fro::~ too otnrt o~ its dive 
until ~ts exploaton. 

At tl".e start or tto dive the o.n,;le o! too ship never chanced ot nll. It 
~~g ~o ~. viston V!thout any obctruct~on because or his clear cnnopy in 
the B..l-. Froo the start of the di\., :>:!ttl the exploaion the contrnll 
frD::l t!::e :?'-100 continued tor approx~::n~e]J 10,000 feat, vh!ch vould tnke 
!t to "u·o:dmtely 30100) feet. In e:r.nect!on V!th the contrail, 1t 
did net g~·te on l.nten:!ttect appeor3:lCe l>ut wo n steo.dy olJlckenln<;, 
vhtch ~~ cor::nl, nccordir..; to IJO,'IGL\1:!:, Once it otop;.ed 1 t did not llt.""'-1n 
bestn. 7.oe; nlrcrnrt tn ~ts 70 to 8o C-egree dh-e started fro:n 45 1000 ft., 
p::1saee t;,.,'altltude or t;,., B-47 vr~c:: ·r-s o.t 25 1 000 feet o.nd on to, 
!l.Ceor!!..:.g to IJOJ\ClJIJm, a.;:proxlr.ntely 14,:00 to 15,0C>O !P.et, nt vhlch 
tire !t e:.:?lodcd. HOMr.n::D used too ~r::t "htlll of fire". 

~tn ::e stated there ''u no tnterru;;t .c:t tn !to path or trn•f!!U He ws • 
pcstt~ve tbere we no r~re npporent to :.1::~ prlor to the explosion. Aa 
the F-1:') bet;nn 1 ts dt ve, l!:l.'IGL\:ID sn.!! l'.e 'II<UI looking Into and parttnlly 
throu.:~ tbe ctlllopy nnd at th!o tine ws tlpprox!tntely one to one nnd a 
~Alt ::.J.l.es nwy rroo the F-100 vhlch '1.'!1.3 still on the risht aide of the 
B-47. Ao; the tnatnnt or explosion, !ic:.GIAllD, Vbo again atnted he htld been 
wtc!:.~ t!:a atrcrntt e\-er since-he l".M.. oboervecl its eontratl, oa1d there 
ap~e..~~ a eirculnr ornne'! eolor; tntecsely brt:;ht, · aurroundlDB at ita 
outer peri:x:ter by n blJlek appcnrt~ a:cl:o, vhtcb ho attributed to tho 
cor.:bW!t!~::~ or tba-jot·ruel;:-.ua·oatd:t~t thto bnll or-rlro remtned ror 
bctvee:~ s!x nnd soven cee~nda, at vhle!: t1m no tt becnn to diciniah ho 
obser.-ec vhnt he conuid.ered to 'ba n v:::o; ot tho n!rernrt tlltlbltne over 
and o·.~r ~n the air. lle ata~t~d tbnt '1."1>.11 tho lnl'!,"eDt portion he could 
oce. :t ws hto op1n1on !'roc tho direction in vhieh 1iltl vtng vna blovn 
frO':l t:·.e :enter bnll of r!.ro thnt the ".O::t'n!OSO!' hnd !!Xjllodecl nnd it \11\D U!nf 
h!o t!.e::-; thnt ll cocprecaor blnda h.'\d at.rue\c~l'fu.;l!\hrli:'J '.-'.!:~ \.~.! .,,...on!. •· 

Tll.. -. ·-
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80.\GIA::o stAted tmt tl'e explosion occurred towr1 tho rcnr of tl.o n..J.·r 
on tho right hMd stele lind 11t nppraximt4l:f 14,000 to 15,000 r~t, 'lo"Mch 
vna nppraximtel.y 10,000 feet belov the nltttude of the B-1•7, vb!ch -.rnn 
attll nt 25,000 feet. Be eat!J:ated thnt the cxploa1on oec•arcd npproxi
mtel.y 3 to 3·1/2 cU.ea to tbt renr and to the rtght or the B-47, llo 
stAted then tlnt he ob~~erwd tvo ch1,1tea open, Be wa certAin there vere 
tvo chutes, one V!l8 vb1te 1.n color o.nd tm second V!l8 ·orange in color, 
llo theorhod t.hnt one V!l8 enrrytng the pilot: dovn, thllt the Gecond vna 
o.n equiprent chute, Be stAted he !Lllslll:led the second vna n dro.g chute, 
l!e lidded 11t thta ttoe tmt be vo.a eertnin thllt the pilot or the F-100 
dtd not eJect himelt but vna rntber bl.cNn from the exploded plane, lie 
atnted he dtd not e~ the canopy blov orr 11t nll, but o.;;reoa 1 t could 
hnve com orr since It 111 clellr cntertnl nnd he night not hnve seen tt. 
He ababcd1 howe;ez 1 tlnb the e.hcntfts ereoe tn :1:1sa n811.e Ger;ree nt fil'M a 
the inatll.'lt or explosion na it bad been nt tho stnrt or the dl ve and. nt 
no tint dld 1t give nn nppeo.rnnce or impression or being out or control, 
liMGIAim atntc!d the ntrcrnrt cnve no Impression or nnythlng out or order 
until the instant or explosion, 

At the instant of explosion he called Pnl...-rla.le rlldto vhlle still oboorvtn;; 
the explosion nnd notified the:~, lie then called EdVIIrds Air Force !lese 
by rlldio o.nd notified tbm. lie then called back to Pnl..o!nlo nnd naked if 
they could see the debris !Uld the chutes. l!e vns :nrorred by Pnll:>clnle 
radio tb::lt they had tho tolling chuten In sight. 

HAJOR l!MGIA:m stated further t~.at in hlo op1n1oc there W3 no atructurnl 
f!lilure, lie anv oo vi')lent r.nneuver, After enlllng Pall:rlnle rlldlo, he 
mde a rlcht h:lnd turn nnd circled to the richt. This vna not his non:ill 
plu.n uui; he ciici ao to r.eep tie ll.lrc .... rt in Bi('.hl: V1 th the !dell in r.lind Of 
nss1st1ng the pilot if such vere possible, but because or o.n extreroty 
lev t'ucl sulll'lY in his D-4'( he feared droppine dcr.tn to n laver nltitude 
!or n better viov, 

HOACIA!lll estlmted tl:'e speed of the F-100 c.s it ~s:;ed !'roc r !ght nbove 
to ric:ht belcro~ hie bet~n 1800 to 2000 knots, incredible ns it r::n.y seec. 

CAPl'ADI IE!lllELL R. Btrt:, U,S, Air Force, Serinl!lo, AO 8113535, lldvised 
on lD/14/54 he ia currentlY nss1gne1 to the 93rd Boober \ling or the 330th 
Bor.lber SqU/ldron. lie hna been at Cnstl..e Air Foree Base for five years, 
lllls over 4,000 hours flying t1~, slic:ht1Y in excesa or 550 hours in B..li7. 
He vaa intervieved nt Castle Air Force Base in ~~reed, California, 
CAPr, DOCK lldv1sed be wa pllot1r13 a !l-47 on 'I'uesdn;r, October 12, 1?54. 
lie otnted they hnd been o\'er the S!l.lton Sea on n routtne bocblnc ~:ios10!l 
o.nd hnd jettisoned bo:obo becnuse cf n gear vhich vould not retrnct, As a 
result they drnined orr oore or t'ucl supply thM troy should hove, The 
B-47 ordinarily flies nt 35,000 to 40,000 feet, hovover, on Tuesdny, 
October 12, becnuGe of ge!lr difficulty, troy did not 'I.'!Ult to use 1\dditional 
fuel to cl!cb to this nlt1tude oo they wrc at 25,000 feat. DUCK fllrn!o ed 
the so..":lC intor::nt!cn o.s Hat.oiJ.:m as to their first encounter vtt11 the F-100. 

DUCK elq>lninell th:lt at first he discuooed the atrcrnrt vtth !IOACIA!m and 
they agreed it vno n DeltA llill8J hovnvor, n rev oeeond!J prior to tho 
bo(linning or tho dh-e, BOCK otAtod ~.e, nrterL 110a.~ .i.t? vlnna, decided 
1t mwst bo t1n F•lOO, . --~.- .:'''""-'' """ ill'H \.o:.·~r.!.'-t '"1/.,.-!.'"lf"C.::r/.~, 

- ~ -· ':" 0 _ ..... 



DU::" C:ot;.llatAtd on tho lace, heavy c:ontm11, deaerlblng It no otl"'llght, 
very direct, l!e atnt<!cl that 1 t vns :!'I rot s~n orr to the rlt;.'lt, 'lt 
np;:rcx!::ntol:/ 3 n'cloc:l: lllgh, uall'lG 1.:?-hcu: clock d!nl to lndlc'lto 
poalt1on, He &llld the B-47 Indicated speed ws 425 K; hovewr, hh 
true Blr apoed Bt tbtlt tl:m VIlli 300 K. DU::K eot!mt.o<l tho 1pe<3d of the 
F-100 t1o betwen 6oo IUid 700 K In level !light prior to I to dl v.: and: 
(;!lYe the = rellltlve poaltlono o.a h:ld !lOMWID, except thllt he c:on
alde:red the F-100 to be Bt lellllt nt 50,000 ft. altitude, - ' 
DOCK C:OI:l::llated on the oeetllng Bbruptnosa or the beginning of the turn; ~\ ·' 
hovever, he described the z:nneuver nt the bcglMlng of the divo aUghtlt, \~· 
d11'1'erentl:/ tbtul did !lOMI.A:ID. BU::K deoerlbed t!lc oovcrent o1' l.co.vlng ~,( ',' 

+ .. ,.. c- • 

point he believed that the pilot or tho F-lOO turned so abruptly he r:n~ ~ i 
hllve rolled on his bllc:k nnd then dropped out Into the dive, l!e atnte~' o 1 
hO"Jever, at no tlce did the nlrcrn."t nppenr to be in trouble or out o~ 1 ;\. 1 
control. He cnve the dearee or dive as 65 to 75 ns -:ontrnnted to that _ IS, 1 
of HOAG!AilD of 'tO to 80, ; il-., · 

-• I I 
~ ·~ 

BU::K stated tho contrails \lere thick n."'d !:envy, even n.fter t!1c: abrupt , -;- ;•. 
r.noouver, dropping onto n dive nnd he esti::nted tl~y continued dO\IIl ro~.;::: ' 
npprox.tr.ntely 10,000 fel!t, Tlle c:ontrn11 dribbled out 1'rom n Gtron.:; j,:.. : : 
heo.vy c:ontro.il to nothing, in the n.oronl va.y. l!e Dllid tbnt they'dlc:in.!llhe-l.\J 
co~letel.,v before tire F-100 nrriv~d <:~t t~ !!1!:-e nltitudl! at that 'IIllich t.re~'i 
B-47 'l.'tls ~"inc. CAPrADI BOCK otated he dtscernl!d n olleht cntherlng of :~ 1 
aoolce cooing from the tnil, vhich he attribute<! to the surprising bur:Jt :':l> ' 
o1' speed Vith 'l.'hic:h t'~e nlrcro.ft started tov:trd the earth In ita dive, .H~ 1 

described this soobo ua tiilt which he nor::ull,y. sees co:oe 1'roc the tnn or~ 
n jet nircrn.ft. BU::K stated he v:1o f:ll:lillllr Vltb no::J! of the c:harncter
iot1co of the ~erblll"DCr· or the F-100 ar.d ~lieven that tr tl1e F-100 
had been in n.fterburner be. c:i.c;ht not hli\"C. been' able to observe the re
culting r~h 1'roc the tail v:1ile tho aircraft v:1s to the richt of tho 
B-4';' :lnd at an e~tir.nted ~o,ooo 1'eet an opposed to hio altitude or 
25,000 r~t. He attributed this scoke fro::~ tho tnil to the pilot's 
oddi~ of po-.:er. He said be vould n:;:::u..--n froo the rop111ty or pic\c-up 
or the dive t~.nt the nlrcroft '1.'311 1~ of pcver. 

BUCK stated tl'.o.t at the tli:IC tbe nlrc:raft passed the B-47 at the eleva
tion or 25,C'OO feet he estit:nted it to oo ·o~ithin 1-1/2 to tvo miles 
nv::.y froc tbe D-47. BUCK eotimtec1 the oltl tude or tl"' F-100 nt the 
tl::e or the explosion oa betv!!en 15,000 lln:l 20,000 feet. Ho otnted it w.a 
definitely belov the nltitudl! or the B-47 end to tbe richt rear. BU::K then 
stilted ha had no feeling that there llllD nnythi~ out or ordl!r as ito dive 
remined c~n:JtMt and yet u."!der control. lie otatcc1 ho wn looking Into 
and partial:cy throueh the c:oc::plt of the F-100 no Ita dive w.o back tO\/!lrdo 
tho D-47 c."'d can say v1 th cortnint:y thare vno no f'l.n:'JG apparent to hlo e)'<!, 
nlthousll the distance = no otntcd ootwcn l-1/2 :1nd tvo Clilca rroc tho 
D-1•7. 

At the lnotnnt or explooion1 DU::K otntcd, he oav n "bllll or rira". Uo 
otntocl ha felt no concuooion nor wo he nbl.o to hoar tho oltl)loaion, 
DU::K doacrlbed tllo ball or tiro no lllrco, circulAr, 1ntonool,y brlcht, 
vtth n otncl:cc or colora or red, )"<<UOV D:ld ornn:;o, Uo rurther otatecl 0 . tMt to hiLl t!-nro nprocaroa to be heavy bl.nclt or.o::o nrouncl tho outer od£:0 

.. 
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or tho exploGion ~ it n!::llined in the nlr. llc utlltcd thllt llt""..er the 
exploaion ho oboer'\"00 n n!Ctlln{;ulAr portion rnlling. !!a did not deocribo 
it ~ tu:::bllna na did HCWlWm, nnd atn.tcd th!lt othor than the roctn.neu
lnr piece vhich Ill! ob~rved, the r>Minder or the alrernrt V1 th till! ex
ception or till! chutco !!eeced to dinlntcgrute na n n!BUlt or the blnat. 

Bu:K turt.hor otlltec! thllt he vns pooitlve tben! ven! tvo chutes. Both · . , . 
aeeced to "Pl""nr nt the ~ tire bolov tha bllll or tire ll!ld both rcrnlnad 
Op<!n. One wa oro.nc;e in color nnd tho othor Vlltte. Both llf!t>Cill'Cd to~' 
Bu:K to have ao::nthina dll."lgling tro:n thee, keepina thee tilled vith nl,lr,• 
At no tire did they nppenr alack na it there '11:1& no wight brinatng ttli_tll 
tovnrd the enrth. :£ 
Bu:K snid they then cnlled Plll.!:ld41.13 radio, then Ec!wrda Air Force r<~lit. 
Thoy wre nt thnt tim on trequenc~ 255.4 tmF. TMy eonatnntly =nitDn!~ 
tha erergency fn!quency botore, during and nrtcr the explo91on and there -., 
vns no trntric on thllt !'requency. · · • · .· ;:> 

• N 
It \Ills nt this tion th!lt c:Al'r. lll.CK explll1ne<1 tllilt ho vould lir.e to c~·· Z. · 

' ' trndict tho story in tho nevspnper rend by hln vhtch stilted that tile ex .:_ 
plocion occurred na the pilot nttecptcd to pull out or n dive. DOCK n, · d . 
e:::;>hnticnlly tbe nircrn.."t did not attempt to pull out or the di\'e but ;!'P,.-1~j 
::nined in the &nee nnale or de~ or divo nt the tire ot explosion llll' i+,.'>\ \ 
h!l.d at the ntnrt or its dive. Du:K otlid its 11ccelero.t1on w.o extremlY fb 
ro.ised, so r.nlch so that thoy rernrl<ed about it, and he estlr:nted the SJ>Ce~ 
or the F-100 na it pnsaed froo upp<!r right to l.mler right 11a bet'l.'een 1500~· 
-- .. """" v ('-~ ~ ... v ........... 

Dtx:K stilted dcflnitely tt.:lt in his opinion the pilot did not eject nor 
W3 the canopy eJf'cted. !ie reelo frcn actunlly hnvine been ns clone as 
l:c \1!10 and loo::ine at t:-.e alrcro.rt nnd canopy thnt the pilot \Ills blavn 
fron the nircrntt and did not leave the 11ircrnft 11a n :result or nny 
eJectlo.'l. 

·l'hc ntntemnts or !11\JOR ECW:IAlm o.nd CAPrAIII BOCK \l!lre obt:l1ncd b;." 
·r~. J. SEim:RG, IL\A Fresco ?l.n..'lt Protec:!on Representative, •bo pointed out 
tbnt the descriptionn ~'ld choice of vordo nuch na explosion, diaintecrnte, 
ball ot fire, etc. 1 vere otrlctly those or BUCK nnd llO.'\OIA:ID. SEU!ERG 
pointed out toot both o:cupants or the D-47 \.-ere e::phattc thnt tllere vnn 
no tire prior to the explosion and that, vltll the exception or one vtnc, 
the plnne seernd to d1s~ntet;rntc rollovtnc the explosion. CAPrAIII DUCK 
e::pmaized that the F-100 continued to nccelcrllto nt nn nL"Irl'liiiG r!lto 
durinc tho dive ond for thnt rcnoon he eat1t:t1ted too plonc'a speed no 
1500 to 2000 !mota. 

A.'l in::l!dinto octlreh or the entire tlrell vo.s ::ndo by cround torceo nnd by 
!-clicoptcr frotl October 1.2 to October 151 vbich ree•Jltad in the locCltiiiG 
or nl:nont avery p:~rt or t!>a llircrnrt. Thcoc porta 'lllro removed rroo tho 
l'lllrldnlc nrea to tho Loa •\ns'eleo Plllnt Octollor 15 :for 1'\lrthcr otudy. II 
det:!.ilad chnrt or the locntlon or tho -.rrcck:l{;e Md photocraphD or tho 
D!l.":l! wro tr\<la nnd v!U b'l llttnchod. 

... '' Pt'*~ 
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A ~lll:I.Mr;r C:rnoh Cou:ittee Ll)et1r~ wa held nt llM 10/15/54, prl
mrU,y to henr the teat1!XlZIY ot: DP3. La1!Wll> AFD LIE11l'. COL. STAPP, 
I"lrtlculnrl.y alnee LIE11l'. COL. urAYP WD scheduled to lcnve tho llrCG ovar 
the vc.k eoo. Att.endl.na thl1 m.tlng vere: 

IIAA i'!roonno 1 

A. R. llilhr PlAnt Protection 
A. G. corn:nn " " 
w. G. W:l.oon " " 
Il. n. Floher " " 
II, II. !lclson lhnu!':>cturlflll 
Fred Earl Ql.lllll ty Control 
Jobn C. !lrynn Ingwetlon ntr:lJt 'hgt 
A. F. Weionenl>ercer Ell!llneer1ng 
n. H. Ke:::p " 
G. R. llelllncer • 
D, R. Ro;;eroon " 
R. Pr1b1l " 

TO ·---- --·- --- . - -----. 
R, r_., SehlP.It'!hA,.. 
A. L:>Prest1 

.. u t ,. ui ••0 ;, 11 o•,-11 p._ ',)._t>_.i:-1 j;:Jtzfl.;~ 1,.; 

a Y /. --:;:;,~--- r ·' ~ r '·- 71.-:-{d. • 
J. llce;cmmld .. 
H. A, Stort:tJ .. .. 

lled!cal Dep'lrtrlent 
D. G. Peterson 
Dr. C. L. Llo:,·d 
Dr. c. F. Lot:b:lrd Coru:ultant on Aviation Phyololor;y 

~1r i"urce 
Lieut. Col. A. T. llouae 1 Jr. 
ll'lj. T. s. Cot'<!rl.y 
~hj. II, A, Wendt 
!·h,j. n. n. Tcrnqulat 
Capt, A, T. Stc==r::nn 

AF?R Offl ce - HAA .. • " 
" n " 
" " " .. " " 

Col. P:>ul P. Douglo:: 1002IG - llort~n AF Dase 

• 

Lieut. Col, Job P. StD.Jlp Chief, Aero ll~d1cal Field 

1-uj , G. C. l·hcDO!lD.ld 
Capt. C. T. Terry 

Hollo~ AF Base 
llADC 
LOng~Dcach AF.Daoc 

• 

Lab., 

DR, LOHMRD first advised tl13t l1C!' had Clt:ll:lincd WELCH' o bcxly October 141 
1954, a."lcl fro:~ his ex:::linati:,n believctl.tbtlt the pilot prob:lbl.y oo..i'fcred 
fro:~ t'llo dlffcrent blasts or SC'lucncc of in .. :uries. DR. to:-:MRD pointed 
out that I1C! felt thllt the initio.l bl.Jlst, vhich dill not include 1'lre, 
co.::Y: t:ro::~ tho "tlcln1ty of the p1lot'a rtcht alec, tn::.o::lUch 1111 there 111 
:n1t1Gl c!n."RCe to the p:lot'o rlaht lllln<l a.nd rtci't nn,, Md the dnr.vlco 
to the n= beinG lluf:fic1ontl.y novcrc L ureGl: the r1cht foro:lru1 ren<lcr1~ 
\t uoelcna. The blllct Glso foreeC: n·~ro obJect tl:rou;;ll the r1cht olcla ot: 
ti-c pUot'o vtoor, 1nao:~uch ao ti:erc \/UO a halo :lpproxlr.ntel.y l/2" x 3/4" 
,'unt to tliC rl(lht :>f the r!Ght eya nn<l the oh,lect co.uolnr. thlo hale prob
nbl:t co.uced till! contuolon on the r1!!!1tti!C1plo. 'l'ho lllnat aloe oh::ttored 
tl:o left ohlo or t.::o I'ilc.t'o v:aor. An Cl".:ll:llnn~lon or tioo pllot'o t:::co 
by Dll. LOI:Mrm rc.,.culca tho.t tho left oh!o ol' tl.o 11llot 1 o loar!<l v.1o tt.VC!re• 
ly bruloc<l but t:10 rnrt protcctcrl l>y t:.c un<la:nce<l vlilor wo not oo brulou•\, 

I 
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r.n. I.C!IIl.\.'l!l r-o!nt.e<! oot. ~lnt alnce thn edeu or too viRor had t"!'en 
due to fln1 or extrnn~ t.e~t., It lo obvloua tl~t tr.11 d~ to the; 
<><:currad vhile the haL"I!t vna on ';ha pilot 'a hand nnd prior to eXJ>Couro 
fire or axt.rcne hant, DR. I..a.:aARD concluded ti:VIt tho nfor<!mntloned ln
.lurlco could rcnoOMbly. tJ\ve been cnused. vbllo tho pllot vna still In the 
c<><:kJllt. · 

Lm!l'. COL, fnAI'P than atntcd thitt h,,hnd..exnclned wics•a.boiy on 10/14/54 
end ~rforn~d an nutopoy on 10/15/54 llnd fcl\md that the pilot had obvtoua~ 
nuffered fatal lnJurlea due to n eolllalon nt hlch veloelty vtth a solid 
object, COL. STAPP etntcd thnt tho neck vas not broken nor wa there a 
rrn:t~ or the skull, but tint tm frncturea or both shoulder blades nnd 
tin collar honea vere cnuoed by n dOIIIIVQrd blov ~thleh ws very poulbly 
aa11t.e•ed gve• \1.- ll"na\ \Qf"l Ln&I1Wio1t'ft D:l \M •alJ.op ~liiM gp ala"l•la ll•oka 
dcvnvnrd. The broken ribs nnd broken clavicles caused rultlple punctures 
or tho lU."'f:D. COL. STAr? found that the lett luna hnd. collapacd but the 
rlcht lung had not completely collapsed, COL, STAPP nddad that although 
there could have been blast effect, the afore100nt!one<1 ln,'urioo could not 
h.we been caused by blas~ alone. COL. STAPP pointed out tllllt In nd<ilt1an 
tv t.!;e th~rlouH cn.ushinc oi tr.c upa-er cheat, eiGht ribs ·o~Crc broken u.djucenL 
to the op:nal eolu=. !le pointer! out that research In thin typ! of Injury 
~Ae cauae~ hie to conclude thnt thio typo of InJury coul~ on~ have been 
euft'ercd vi1tl.c the pil':Jt vns seated tn the e.~ectlon ccat, inac=ch ns lt 
wuo necco&:leyo !::- ~ ~cl~d ob .. ~cct to support the bBc'k to receive thio type 
or ln.iury. Althouch there roy be discrepancies betvcen z:ed1eal opinion 
and encineerl.ng <1&.tl'\1 !t vao coccludncl l1y ~-!!:!ll pc::-;;~-cl }Jl~in:ut.. Lhut. 
iiEl.CH outrered frCl:l an Initial bl~at, probably vht:.o still ln the cockpit 
and that tho nevere crushlnr, of t~.o cheat and shoulders vhlch ca.uec<i his 
death occur~e~ subsequently, eitr.or vhil.c cjo:tl~ from tt~ p~ or vhlla 
in tho vicinity or tbe !lJlnc but prior to the tla: the ejection sent we 
pulled from hlo body follov!ng c.lectlon. 

Dct.:liled reports sub::ttt2d by DRS. I.Ol·:nAR:> nn~ COL. STAPP val be cet forth 
In subsequent reports. 

Follovitl{l tl-.e tcetlmony of Dll, I.CmA!ID &nd COL. STAPP, lt IIIla Clet"Oe<i that 
EQ{llnt.-orl~ nnd n~cMni:!ll p:!rsor.nel vould lr.:::ed!ntely pro:eed on nn 
nnalyeie and detailed study of tl:e vrccJ.-.f!.{:e ll.'ld tint the next r:ECtitl{l of 
the crash co::olttee v~uld bo held 1;edncsdlly1 10/20/54 at 2:00 .P.II., unless 
dcl.'l:!Qd ton later date due to· the need tor ndd!tlonal tlr.n for technical 
stud leo. 

F-lOOA ;i525764 vna 'balled to !i.\A .rune l, 1?54, for povcr pla,t t.coto and 
tar ouch other testa cona'.dared r.eceaonrJ in til:! dc>'lllopc.cnt or tho F-100 
sorico. Tho tnctnnt tl!ght ws teqt fllcht fl40. The lJUrpooa of the tllcht 
.. "no n otructurnl de:xmatratlon teet, ooo or th~ rlln.'J pt·ovlde~ rcr b;: tho 
'hnll!"cnt ncreor:ent. • • 
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