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FJ-3, F-1C

The design of a new Fury version, the NA-194, began in March of 1952. The engine of the NA-194 was to be
the Wright J65-W-2, a license-built version of the British-designed Armstrong-Siddeley Sapphire turbojet. The
thrust of the J65 was 7800 pounds, as against the 6000 pounds offered by the J47-GE-2 of the FJ-2. The higher
thrust provided by the J65 offered the Navy the possibility of markedly enhanced performance, and a contract
for 289 examples of the NA-194 was given to the Columbus plant on April 18, 1952. The designation FJ-3 was
assigned by the Navy. Serials were BuNos 135774 through 136162.

In order to serve as a testbed for the FJ-3, the fifth FJ-2 (BuNo 131931) was fitted with a J65-W-2 engine_ The
NAA designation NA-196 was assigned to this project, and the modified FJ-2 flew for the first time on July 3,
1953.

The modified FJ-2 (131931) had retained the original nose intake of the stock FJ-2, but it was discovered
duning flight tests that the increased power offered by the J65 required that the nose air intake be made
somewhat larger. Consequently, the production FJ-3 was provided with a larger nose intake to provide more air.
However, the slatted wings and the hydraulic power-operated horizontal tail and ailerons of the FJ.2 were
retained. Four 20-mm cannon were provided, with 648 rounds of ammunition. Cockpit armor included a
52-pound back plate and an 88-pound plate in front of the instrument panel.

The first production FJ-3 (BuNo 135774) rolled out of the Columbus factory and flew for the first time on
December 11, 1953. William Ingram was the pilot. The engine was the 7650 Ib.st. J65-W-4.

By July of 1954, twenty-four FJ-3s had been delivered, and the aircraft began its Fleet Introduction Program at
the Naval Air Testing Center (NATC) at Patuxent, Maryland. The flavor of the test flying environment at
Patuxent during the mid-1950s was described very well by Tom Wolfe in his book The Right Stuff- Most of the
early Navy jets had lots of quirks and were often quite dangerous to fly, and there were numerous accidents. 1
lived just across the Chesapeake Bay from Patuxent at that time, and scarcely a month would go by without at
least one crash of a jet fighter being tested there. However, by the standards of ?g{ . the FJ-3 went through
its test program with relatively few problems being uncovered, although 135785 did manage to explode in
midair and crash because of the ingestion of a foreign object, and the pilot of 135786 got himself lost, ran out of
fuel, and had to ditch in the Patuxent River. #I‘§D

Navy Squadron VF-173 based at Jacksonville, Florida was first to receive the FJ-3, becoming active with the

fighter in September of 1954, The FJ1-3 made its first carrier landings aboard the USS Bennington (CVA-20)
on May 8, 1955. On January 4, 1956, an FJ-3 flown by Cdr. Ralph L. Wemer of VF-21 became the first aircraft
to land aboard the USS Forrestal, the first of the new class of post-war giant carriers.

During the mid 1950s, the US Navy developed a mirror system to replace (at least partially) the paddle-waving
LSO in guiding a pilot's approach to a carrier landing. The first mirror landing was made by Cdr. Robert D.
Dose on August 22, 1955, when he landed his FJ-3 aboard the USS Bennington.

On July 1, 1955, the Navy abandoned the deep blue color scheme that had been used throughout the Korean
War, and adopted a color scheme in which the upper surfaces were dull grey and the undersurfaces were white.

The earty FJ-3s had wing slats. On later FJ-3s, the wing slats were abandoned in favor of extended wing leading
edges with a leading edge fence on each wing. The wing area went from 287.9 to 302.3 square feet. Space in
these wing leading edges was used to accommodate 124 gallons of additional fuel, and many earlier FJ-3s were
retrofitted with this extended wing leading edge.
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Martin XP6M “Seamaster” Flight Test Accidents

In the early 1950s the US launched a very large program to complement the
USAF long range bombers. A long range high speed,low level interdiction
naval aircraft was envisioned. There were strong dtsputes between the AF
and Navy over this program, so the airplane was the center of controversy
before it ever flew. There is a good amount of info available on this airplane.

The P6M was an advanced airplane for its day. It was one of the first with all
hydraulically powered flight controls. It featured an all- ﬂying tail, with
elevators geared to the horizontal stab. One of the main missions was low
altitude (read Sea Level) penetration and mine laying at 0.9Mn. The P6M
was a large (over 150,0001Ibs) airplane with a2 +3.8/-1.8G design load factor.
Using “q times load factor” as a measure of required structural “beefiness” it
was quite a design challenge. If gross weight is considered a multiplier for
complexity then the desxgn challenge is even greater.

Part1 - The first XPGM airplane suffered a catastrophtc accndent on -
December 7%, 1955. First flight had occurred in Juhd of that year, with some l
37 flight hours and 42 taxi hours accumulated over some 23 airbomne flights

and 16 “non-airbome” flights” Due to the controversial nature of the % Nefs ‘f;rJ
l/rbw 195+
program, an early Navy “preliminary evaluation” was scheduled. Four - 1m pee -

flights with two Navy pilots were planned. The standard test crew of four
would be on-board with one Navy pilot, a Martin pilot as PIC with a Martin
Flight Engineer and Test Conductor completing the crew. Due to low clouds
the test plan had to broken up into packets. A non-airbome flight with the
first Navy pilot had been conducted the prevmus day, with an airbome flight
with that pilot conducted first on Dec 7™ The subject flight was the first
with the second Navy pilot and the second of the day. A “change-of-pilot”
tumaround was accomplished. This was the second two-airborne-flight day
of the program, and possibly the first “quick-tumaround” (ie; no ground
inspection) airborne- ﬂtght day of the program. :

“Weather condmons were not unusual ’ report quote. Winds were low,
cloud cover at 10-12kft, with OAT of 36deg F. Takeoff was at 3:05PM with
the accident occurring some 13 minutes later. The test plan called for a

series of static longitudinal stability test points to be accomplished first.
These were planned for low altitude and moderately high speed (~10k ft and
0.85Mn — the interim “Vmax”). Observers reported seeing the AC in a
shallow descent with an exhaust trail. A composite of their observations was



put together. At about 3k to 6k ft a minor explosion or breakup occurred
accompanied by a puff of white smoke or vapor. The only onboard date
retrieved was a photorecorder ﬁlm frame about two minutes before the -
breakup. :

The accident report states the exact cause was not determined, but is
believed to be a runaway stabilizer. Seven possible causes of stab movement
were con51dered, with three deemed ‘ﬂmhkely The four most ltl.ely causes
are: . ‘
A) Explosion in wing stub or fwd plumbmg area;

B) Broken or snagged cable; -

C) Loss of pilot’s elevator foad feel System

D) Loss of one hydraulic system

Inﬂlght measurement of loads/moments had not been aecomphshed as yet
due to instrumentation problems and schedule. A longitudinal control .
anomaly was reported on the previous flight that day. This was the first
flight in the A/C for the Navy pilot. There was no radio following, chase
A/C, nor T/M. The intercom “wire” recording was found jammed from -
previous landing. Chase coverage had been planned. A Navy chase was
down for a maintenance problem. A USAF chase had run out of fuel, and the
second Navy chase was not yet serviced for ﬂight. The protocol as to
whether a chase was requtred was not mennoned in the report.

The Navy “evaluanon was to be w:thm the contractor tested envelope. As -
the full flight envelope had not been cleared the airplane was operating - -
under a set of “interim” flight restrictions. The nature and formality of these
was not spoken to in the report. Rime ice had been noted on the flaps on-
previous flight of day. Ice Protection use was not mentioned anyplacein - =
report even though the departure OAT ‘was _)ust above freezmg

The airplane was equipped with four ejectlon seats, The sequence was to be
FE, FTE, C/P and lastly pilot. The FE & FTE ejected, but did not survive.
The pilot (Navy) and C/P (Martin) stayed with the A/C. The FTE had not
attached the automatic opening lanyard of his parachute. The FE had done
so, and his chute opened. Both he and the FTE vsse-may have been rendered
unconscious during the ejection. The FE did not have an automatic mﬂatmg
Mae West (none ofthe crew dld) and so drowned S A T



A thorough and wide ranging investigation was conducted. It.was hampered " -
by the fact that no onboard recorded data was retrieved. Digital data . -
recording systemns were coming into use as was telemetry, but these were not
in use on this airplane. Most of airplane was salvaged from the water. So the ‘
conclusions had to be based on investigation of the recovered '
strucmre/eqmpment

Reconstructlon of the nature!txmm g of the mﬂ1 ght brcak-up led to

conclusion that the airplane essentially conducted the first part of an outside
loop. This in turn led to investigation as to why, and to “highly likely” cause
of movement of horizontal stabilizer in “leading edge up” direction. At the
high “q’” condition that existed, analysis yielded a result that two degrees of
movement were needed to produce the motion needed. Recall that the
elevator is geared to the stabilizer so that the elevator panels would have also
produced a nose down moment. The investigation then focused on what ..
would have produced such motion. This resulted in the seven possible

causes with the four most likely mentioned previously.

A good portion of the report speaks to horizontal tail hinge moments. The
horizontal stabilizer is moved by a hydraulic actuator powered by two
hydraulic systems which act in tandem (ie; if one system is depressurized
then the force output of the actuator is reduced). This was done as the
ability to predict hinge moments during the design phase was admitted to be
somewhat imprecise. The flight tests to measure/determine them had not -
been done at the time of the accident. The report states that if a hydraulic
system had failed, the hinge moments (load) imposed on the actuator would
have been reasonably close to its capability. The accident report for the 2™
aircraft also speaks to this subject in detail. It states that an error existed in
computing the horizontal hinge moments from different wind tunnel tests
during the design phase, but that the revised levels were not so large as to be
the cause for this accident on this airplane, except in the case of a failed
hydraulic system, However the accndent report for this airplane does not
speak to this finding. \ S

An alrplane level “shaking™ had been reported on contractor flights while at
the higher Mns at lower alutudes It was also noted on the first Navy
evaluation ﬂlght. .

So; several questions and lessons leamed can be raised/gleaned. .



(1) The installation of ejection seats certainly shows the wﬂlmgness to .
provide significant (1e costly) safety devices for the prog:ram The 2™
airplane was not going to have them installed. o

(2) Since the ejection seats had been installed and the test program was by
definition over water, the lack of self-inflating Mae-Wests can be called
into question,

(3) The fact that one crewmember had not attached his auto—deploy lanyard
indicates that a pre-test-point checklist was not used.

(4) The unnoticed failure of the intercom recording devise on the previous
flight indicates there was no preflight check of it done or in-place. To be
fair, this was a “quick tumaround” for pilot change only.

e lack of a chase airplane is a subject open to debate. .

(6) As this was an advanced airplane, one can argue a procedure should have
been in place requiring every flight to have a chase. However it can be
argued that since the “Navy Evaluation” was to be within the cleared
envelope and to be non-hazardous maneuvers, requiring a chase would .
not be warranted. Ed — upon reading the entire report I am struck with
similarity to own experience in that early flights on a new airplane are
filled with myriad “anomalies™ not related to the test points of the day.
Leaks, trailing vapor, loose parts, etc are all every day situations. This
was the case here. A chase adds an additional means of confirmation that
an anomaly is serious or not, or even exists. - ,

(7) The fact that the 1¥ navy pilot reported a longltudma] control system .
anomaly (the column jerked forward ~2 inches and then retumed to -
neutral) on the first flight of the day, and this did not prompt a ground
check prior to committing to a next flight might be subject to critique.
But I suspect many of us have been on “demo” flights where the guest
pilot reports something not seen by the main test team, and his input is
given somewhat short shrift. Also without doubt, the desire to get the
“evaluation” completed was strong. Of note; the anomaly occurred at
essentially the same flight condition as the accident pitchover

(8) The lack of periodic radio contact/following could be subject for critique,
although the flight was only 13 minutes from takeoff. .

(9) Whether the basic criteria that the *“preliminary evaluation” was to be
conducted within the previously tested contractor envelope was followed
can be debated. While individual test point variables (GW, CG,
Speed/Mn) were within previously test points, the combination that
existed on the subject flight had not been previously tested (Ed
determination from report). As example; the airplane was loaded to -
160,000 1bs. at 38% MAC (Aft) CG. These were the maximums flown



by the contractor on previous flights, but not on the same flight. The
static long stab tests scheduled had been conducted at the scheduled
-speed and CG, but not as low an altitude as scheduled nor at as heavya -
weight as scheduled. To be fair, speed and CG are considered the most
important variables, and were kept “not outside™ previous tests. The
intercom transcript of the previous flight (the first navy eval flight) .
reveals an inflight discussion, just prior to test point conduct, about the - -
amount of aileron control to use for a roll rate test at the interim Vmax of

+ 0.85Mn. Deliberate and repeated flying into the regime wherethe -
“shaking™ occurred can also be questioned. Again; to be fair, a favorable
evaluation by the Navy was critical to Martin, and they would ceﬁamly
want to show as much of the airplane’s capablhty as possible.”

Lt M,.,,w// |

Part 2 - To be added
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Martin 270,275 . - =~ 1/1/54
MP6IV1I SeaMaster |
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In its last major aircraft design, Martin returned to an earlier concept of the flying boat as a bomber. By
the end of the 1940's the Soviet Union had tested a nuclear bomb, and the Cold War was in full swing,
The newly created Air Force was busy buying and deploying long-range bombers to deliver nuclear
weapons, a monopoly viewed by the Navy as unacceptable. Noting the inherent limitations of its force
of short-range carrier attack and maritime patrol aircraft, the Navy looked at several means of joining
the Air Force as in strategic deterrent. A super-carrier (the United States) was designed to handle larger
propeller and jet aircraft then under design. The United States ran afoul of military budget limitations
and vehement opposition from the Air Force "bomber lobby.” The Navy Bureau of Aeronautics then
developed the concept of a "Seaplane Striking Force" centered around the development of large
jet-powered seaplanes that could offer performance equal to that of land-based jets. Capable of
operating from most of the earth's surface, a small number of these seaplanes could perform mining,
conventional and nuclear strike, and photo reconnaissance missions that would complement those of the
new Strategic Air Command. With only a tender or submarine needed for re-arming and re-fueling, the
SSF promised an economical means of force projection. '

Requests to industry were let in April 1951. After a short but fierce design competition with Convair,
Martin was awarded contracts for two prototype XP6M-1's, six pre-production service-test YP6M-1's,
and up to 24 production P6M-2's. Martin named the SSF aircraft the SeaMaster. The Navy was now in
the bomber business. :

Design specifications for the SeaMaster were demanding. Required to carry 30,000 pounds of payload
to a target 1,500 miles away, the plane was also required to be capable of a high-speed dash at .9 Mach
at low altitude. Its hull had to be stressed for open-ocean operations. Design Engineer George Trimble,
hydrodynamicist J.D. Pierson, and aerodynamicist J.L. Decker led the design team, Refining work
already done on the Marlin's hull design, they adopted a new length-to-beam ratio of 15 to 1 as most
efficient in both air and water. The XP5M-1 airframe was rebuilt to test the new hull, redesignated
Martin Model 270. Hydroflaps like those on the Marlin were fitted for dual use as air brakes.

A compound turbo/ramjet from Curtiss-Wright was initially designated as the SeaMaster powerplant.
After several failures in testing, this engine was dropped in favor of modified Allison J71's, mounted in
tandem overwing nacelles. The P6M had the same variable-incidence "flying" T-tzil and spoiler ailerons
as the XB-51, and its payload was carried in a rotating bomb-bay, pneumatically sealed to be watertight.
Swept wings with slight anhedral drooped close enough to the water for wingtip tanks to serve as
stabilizing floats, without the drag of struts, The overall result was an airplane with proportions so sleek
and simple that they could be described as classic. ‘

The first prototype was rolled out in secrecy on December 21, 1954, and after several months of
load-verification tests the XP6M-1 finally took to the air on July 14, 1955, flown by Martin chief test
pilot George Rodney. Initial tests revealed only one major problem that required a "fix": the design of
the nacelles allowed the afterbumer exhaust to scorch and sonically fatigue the rear fuselage. After
keeping the plane's development secret, the Navy invited the press for the roll-out in November of the
mmecond prototype, which was outfitted with a complete set of navigation and bombing equipment.
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All went well with the testing program until December 7, 1955 (two days after the death of Glenn L.
Martin), when the first XP6M-1 prototype crashed into the Chesapeake Bay during a routine check ride
for the first Navy pilot. All four members of the crew were lost. With no onboard data recorders to help,
the accident-investigation team was unable to find a specific fault. Months were lost re-configuring the
second prototype with test instrumentation and ejection seats for all the crew. It was not until May,

1956, that flight testing resumed with Ship #2.

By autumn, solutions were being sought for a frequent airframe buzz that plagued both prototypes. One
"fix" involved locking the elevators together with the variable-incidence "flying tail." A test flight on
November 9 verified that improvement in the vibration, however, in recovering from a shallow dive at
high speed, pilot Bob Tumer lost pitch control of the aircraft, which started a violent outside loop. The
crew ejected safely as the airframe broke up. Information from the flight data recorders indicated that
the modified tail configuration had been overpowered by dynamic forces at high speed, due toa

" previously undiscovered mathematical error in calculating loads for the hydraulic control actuators.

Even at this low point in the program the Navy BuAer still saw promise in the concept and
optimistically continued funding for the SeaMaster and a number of expensive "options." A beaching
cradle was designed that allowed SeaMasters to taxi in and out of the water on their own power. Two
old amphibious-warfare dock ships and two conventional seaplane tenders began shipyard conversions
as support ships for the SSF. The submarine U.S.S. Guavina, redesignated as an AO(SS) "oiler,” was
equipped to refuel SeaMasters at secret seadromes. There were also plans to use an old escort carrier
equipped with a retractable rear ramp for "beaching” P6M’s, which were too heavy to be hoisted aboard
by cranes. Finally, an auxiliary naval air station was refurbished to serve as the SeaMasters' home base;
it occupied 1,265 acres at NAS Harvey Point, near Elizabeth City, N.C.

Meanwhile service-test YP's were completed with "fixes" for the problems encountered in the
prototypes. Engine nacelles were canted out five degrees from the fuselage and the intakes moved back
from the wings' leading edpes. Hydraulic control systems were upgraded in the tails. A year after the

* second crash, the first YP6M-1 was rolled out and flight testing resumed in January 1958. Five other
YP's joined the program during 1958, and tests were carried out at a feverish pace. Mine-laying and
navigation systems were qualified even though standard Navy mines could not yet withstand sea impact
when dropped at high speed. Conventional and "special-weapon” (nuclear) practice shapes were
successfully dropped from the rotary bomb-bay, and night and day photo reconnaissance pods were
tested.

Early in 1959 production P6M-2's began to emerge from the Martin plant, and the full potential of the
design was realized. Installation of newly developed Pratt and Whitney J75 engines gave the P6M-2's
nearly 12,000 more pounds of static thrust. This allowed the gross weight to be increased to 195,000
pounds from 171,000 pounds in the YP's. Increased weight meant a greater draft for the hull, which in
turn necessitated raising the wing anhedral to zero degrees. Other improvements included full-visibility
canopies and transistorized Sperry navigation and bombing systems. Production P6M-2's were equipped
with midair refueling probes, and "buddy-pack” refueling kits were designed to fit inside SeaMaster
bomb-bays, allowing fast conversion into tankers.

Pilots reported that the planes handled well and were capable of flying Mach .89 "on the deck.” This
was important, as the development of radar-guided surface-to-air missiles had made low-level flying an
essential part of strategic penetration missions. The SeaMaster's wings were especially strong for the
extra stress of high speeds through thick air; the aluminum skin at the wing roots was an inch thick. By
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contrast, the Air Force's B-47 could only manage about Mach .58 at low altitude, the newer B-52 only
- .55. - ' :

By the summer of 1959 all-Navy crews had begun flying three P6M-2's completed so far, and it
appeared that operations could begin by early 1960. Rising costs, however, had led to two cutbacks,
reducing the number of production items to eighteen, then eight. Then the bottom dropped out
altogether. Citing "unforeseen technical difficulties,” the Navy cancelled the entire program on August
21. '

The decision was and still is highly controversial. More than $400 million had been spent on equipping
the SSF, but during its Iong gestation period newer technologies had emerged. The development of the
Polarts ballistic missile and submarine had finally given the Navy its strategic deterrent. Further, the
atomic powered carrier Enterprise was going into service with long range nuclear capable strike aircraft,
namely, the A3D Skywarriors and supersonic A3J Vigilantes.

Stunned, Martin engineers and executives tried to generate interest in an eight-jet transport version of
the P6M, whimsically dubbed the SeaMistress, a huge nuclear-powered flying boat, and a supersonic
seaplane somewhat resembling the Air Force Canberra. But there were no takers. Martin Chairman
George Bunker announced that the company was now in the missile and electronics business. Fifty years
of aircraft design and production was at an end.

Of the SeaMaster program little remains, The aircraft languished on the D Building ramp at Middle
River for over a year after the cancellation before being scrapped. The "flying tails” and two rear
fuselage sections were sent to Navy test facilities, while two sets of wing floats were used by a Martin
supervisor to build a catamaran. Two tails, one fuselage section, and wing floats now belong to the
Glenn L. Martin Aviation Museum.

Complete Model -
Specifications

Please remembes to crecit the Glemn L. Martin Museum Aviation Museum when quoting or utiizing any of the information contained herin.
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216 TEST PiLgny

carry a small General Electric reactor, The reactor was simle
tion and systems tests and did not, in facy, operace say of the planess
tems. The company removed the nose of the plane and replaced jp wig, .
special lead-shielded pressurized capsule for a five-man tese Crew; the
cockpit glass varied from nine to eleven inches thick, The new Plane,
designated the NB-36H, first flew in Scptember 19¢5, and completed
about a hundred flights before project termination, Convair project pilo
Fred Petry and his test crew spent long hours droning across the Aromje
Energy Commission’s southwest test sites, avoiding bad weacher gng
being tailed by a C-119 chase plane carrying a load of patamedics tq
secure the crash site for radiation hazards, in ths event that the tes
cratered itself in the deserr. A planned follow-on program, the X4,
whereby a B-36 would have had reactor-driven aircraft systems, did not
ges beyond the planning stage. And so ended acrual flight tests of nuclear
aircraft technology. The project itself lasted until 1963, when it finally
collapsed, the victim of rising costs, lack of intcrest, and growing crig-
cism. . :

THE “ULTIMATE” SEAPLANES

The post-World War II ycars witnessed the decline of the .sczglanc i
civil and military applications, Long-range “DC-4 gencration™ trans
ports replaced it on transoceanic service, and shore- sad ca_mcr‘-ib '
aircraft replaced military seaplancs for patrol and antishipping *ml‘:
Nevertheless, the Navy retained some intezest in seaplanes dusing :ne
19505, sctively pursuing development of both 2 water-bome ’“ﬁlm
fighter, the Convair XF2Y-1 Sca Dart (a twin-jet delta design), an wod
lirge Martin XP6M-1 Seamaster patrol flying boat. Both rcprt;:ﬂS“
promising concepts. Convair test pilot Sam Shannon comp]ctcddtul oy
Dart's maiden flight ac San Diega in April 1953. A more power s
sion flew the next year and accomplished & unique “frst forb“ Churics
sircrafc by excecding Mach 1 in a dive in August 1954, piloted v i
Richbourg, Unfortunately, during a press demonstration, :.'Iri & nest
broke up from a “diverging” longitudinal pitching at Jow Gea DuIB
the speed of sound, killing Richbourg. The remawning two Jock
flew on into 1957 on a variety of tests, buc the program die
of funding and genuine operational need, ) cas canceled
The XP6M-3 Seamaster, a large, four-engine flying b?*"b‘ 1 aircnft
hecause it threatened to draw funding away from carner- as¢

i the .
) scemed overtaken as a strategic concept by ! -
g:?lﬁu.:nim halliceia enirla ...;.......:.fg.ﬁ. 1e Emre rhic most EBPFES
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t almost certainly should have becn proceeded with, for it was, as
icf project pilot Gearge Rodney hag recalled, ™. . . truly 2 Mach 1 sir-
iraft, with all the other performance characteristics of comparable land-
fagscd aircraft.”?® Testing of the XP6M-1 Legan in July 1955 at Martin's
F iddle River, Maryland plant™andh contintedat Patuxent River, Unfor-
IR Lonsarcly, one major accident cfgimed the liggs of four crewmen in De-
B fhember 1955, and although thisexact causg was never preciscly deter-
A8 ilgined, investgators believed 2 runaway powered control system failure
agne the plane into a vlolcnl:.%'mhuvcr duging testing off St. Mary's
& dcbiver. A second accident traced o engineczing design error caused an-
€ to go into a violent loop-during testing off Delaware.
: nately, this time pilor Bob Tumer and his test czew were able to
Sl Etioce safely as the plane began breaking up. Despite these two accidents,
Migwever, the Seamaster proved 3n exccnen(}ircraft. capable of a variery
i operstional uses ranging from minc layigg Yo nuclear bombing, and it
s ¢ sad day when the Pentagon’s defense planners canceled develop-
ent of this promising design. The remaining six preproduction and ten
poduction Seamasters completed were evencually scrapped,

% acute need for reliable intelligence information concerning the
bilities of the Soviec Union led to many reconnaissance aircraft pro-
ARE Bell, for example, undertook development of the so-called X-16
g{R®id Egle,” bue this twin-engine long-span aircreft never got off the
HIIIviag board, for an even more ambitous design, Kelly Johnson's
grod Ues, had already flown, The U-1 represented essentially the
peid's most refined powered glider. At first, Johnson had envisioned an
#o4 fusclage joined to a bread-span, high-aspect-ratio, sailplane-like
& The fina) aircraft, of course, represented a very different dlesigu,
p Tony Le Vier completed its int flight in August 1955,
U-z presented some unique challengcs, os Tony Le Vier discov-
g ©a Its first flight. Attemprs to laad it like a conventional sailplane
g~ Unsvecessful; the U-2 simply would not quic flying. Johnson, in
g 8"°d tones, advised Le Vier finally to climb to altitude and abandon
- Pmml}’pe- At that point, L¢ Vier summoned up all his years of expe-
and decided to land the plane, which had a unique bicycle-like
'8 Bear, like any “wail dragger.” And it came in smoothly and grace-
» uture U-a pilots learned to stali the plane just off the ground Le-
} ‘:“"d_lgowm otherwise it would coast and coast down the runwav.




THE MARTIN P6M SEAMASTER

In the post-World War Il period, the US Air Force built up the "Strategic Air Command", a
nuclear strike force of long-range bombers. The US Navy realized that the strategic nuclear
mission was now of overwhelming importance, all the more so because defense budgets were
being cut, and wanted to build up their own nuclear strike capability to prevent them from being
overshadowed by the Air Force / SAC. Proposals to build a "super carrier”, the USS UNITED
STATES, as a floating base for Navy strategic bombers were shot down in 1949, and so the
Naval Bureau of Aeronautics came up with another scheme, the "Seaplane Striking Force SSF)".
The SSF envisioned a fleet of big, jet-powered seaplanes that would not only be capable of long-
range nuclear strike, but would also be useful for conventional bombing, reconnaissance, and
mining. Laying mines was seen as particularly important, since to reach the open seas the Soviet
Navy had to pass through a number of "bottlenecks™ that could be blocked by mining. The
seaplanes would be able to operate from advanced areas, supported by a seaplane tender or even
a submarine.

The Navy issued a request to industry in April 1951. The SSF seaplane was to carry 13,600
kilograms (30,000 pounds) of war load to a target over 2,400 kilometers (1,500 miles) from the
seaplane's aquatic "base". The aircraft was to be capable of a Mach 0.9 dash at low altitude.
Convair and Martin submitted proposals, with Martin winning the competition. On 31 October
1952, the Navy awarded Martin a contract for two prototypes, with the company designation of
"Model 275" and the Navy designation of "XP6M-1", plus a static test article. This initial order
would presently lead to further contracts for six pre-production service evaluation machines,
with the designation of "YP6M-1", and up to 24 full-production machines, with the designation
of "P6M-2". Martin gave the aircraft the name "SeaMaster”. Apparently, the company had run
out of names starting with "Mar". The Martin design team was led by George Trimble, an
aeronautical engineer who as head of the Martin advanced design department; J.D. Pierson, a
hydrodynamicist; and J.L. Decker, a aerodynamicist. Using the P5SM Marlin flying boat as a
starting point, they developed a revised hull design, with a length-to-beam ratio of 15:1, which
was felt to offer the best efficiency in both air and water. The XP5M-1 Marlin flying boat
prototype was rebuilt to test the new hull design, with this test aircraft designated the "Martin
Model 270".

The original powerplant was supposed to have been a Curtis-Wright turbo-ramjet engine, but the
engine development program ran into trouble, and so the decision was made to fit the SeaMaster
with four Allison J71-A-4 turbojet engines with 57.87 kN (5,900 kgp / 13,000 Ibf) afterburning
thrust each, mounted in pairs in nacelles above the wing near the wing roots. The J71 was a
derivative of the J35 axial-flow turbojet, used on the Republic F-84 Thunderjet, and originally
developed by General Electric as the TG-180 but passed on to Allison for full production.

The wings featured a sweepback of 40 degrees and ended in wingtip tanks that served as floats.
The wingtip floats were also fitted with gear to help dock the aircraft. The SeaMaster was to
have a pressurized cockpit and crew of four, including pilot, copilot, navigator / radio operator,
and flight engineer. The SeaMaster leveraged off Martin's advanced XB-51 attack bomber
design, with features such as an "all flying" tee tail and a rotating bomb bay. The bomb bay



flipped over in flight to expose munitions or camera payloads, and was pneumatically sealed to
keep it watertight. The sole defensive armament was a remote-controlled tail turret with twin 20-
millimeter cannon.

The first SeaMaster prototype was rolled out in secret on 21 December 1954, and performed its
first flight on 14 July 1955, with Martin test pilot George Rodney at the controls. The flight test
program revealed only one serious flaw: the engines scorched the rear fuselage, and so the use of
afterburner had to be limited.

The Navy publicly announced the SeaMaster in November 1955, inviting the press to witness the
rollout of the second XP6M-1 prototype. Unlike the first prototype, the second prototype was
fitted with operational navigation and bombing gear. The test program continued smoothly until
7 December 1955, two days after the death of Glenn L. Martin. During a routine check flight for
the first Navy pilot, the initial SeaMaster prototype crashed into Chesapeake Bay, killing all
four aircrew on board. The post-mortem revealed a control-system fault that caused the aircraft
to pitch nose down, bending its wings down and ripping them off. The second SeaMaster
prototype was refitted with new flight instrumentation and ejection seats. Test flights finally
resumed in May 1956. Unfortunately, the second prototype went out of control on 9 November
1956 during a flight test of a modified tail configuration. The aircraft broke up, but the crew
were able to eject safely. The problem was traced down to an error in the design calculations for
the tail control system.

Despite the loss of both prototypes, the Navy still remained enthusiastic about the SeaMaster. A
beaching cradle was designed to allow SeaMasters to taxi in and out of the water, and two LSDs
(landing ship docks), two seaplane tenders, and the submarine USS GUAVINA were sent to
shipyards to fit them as SeaMaster support vessels. A home base was set up at Naval Air Station
Harvey Point, near Elizabeth City, North Carolina.

The first pre-production YP6M-1 was rolled out in November 1957, with flight tests resuming in
January 1958. It featured afterburning Allison J71-A-6 engines, which were visibly "toed out" to
reduce the effect of exhaust blast on the rear fuselage. The engine inlets were also moved back
from the leading edge of the wing, presumably to reduce water ingestion. Five more YP6M-1s
were built in 1958 and participated in an extensive flight test program, performing practice drops
of conventional and (dummy) nuclear munitions, and evaluating day and night
photoreconnaissance pallets.

* The first production P6M-2 was rolled out in early 1959. The production SeaMaster featured
more powerful non-afterburning Pratt & Whitney J75-P-2 turbojet engines with 77.89 kN (7,940
kgp / 17,500 Ibf) max thrust each, providing a total increase of 53.36 kN (5,440 kgp / 12,000 Ibf)
thrust, and permitting a substantial increase in gross weight. The engine installation was visibly
different: the engine exhausts in the XP6M-1 and YP6M-2 had been staggered, but they were
parallel in the P6M-2.



MARTIN P6M-2 SEAMASTER:

spec metric english

wingspan 31.37 meters 102 feet 11 inches
wing area 176 sq_meters 1,900 sq_feet

length 40.84 meters 134 feet

height 9.88 meters 32 feet 5 inches
empty weight 41,400 kilograms 91,285 pounds

max loaded weight 80,000 kilograms 176,400 pounds
maximum speed 1,010 KPH 630 MPH /550 KT
service ceiling 12,200 meters 40,000 feet

range 3,200 kilometers 2,000 M1/ 1,740 NMI

The increased gross weight meant the production SeaMasters sat lower in the water, and so the
wing anhedral was eliminated. The P6M-2 was fitted with a new canopy with large overhead
panels for improved visibility; solid-state Sperry navigation and bombing systems; and a mid-air
refueling probe. A probe-and-drogue tanker kit was also developed that could be plugged into
the SeaMaster's bomb bay, allowing it to be quickly converted into a tanker. The SeaMaster was
a futuristic aircraft, and its performance demonstrated that it wasn't just a pretty toy. The wings
were built very strong for low altitude operation, with aluminum 2.5 centimeters (an inch) thick
at the wing roots, and the SeaMaster was able to attain the Mach 0.9 requirement for "on the
deck™ flight. In contrast, the Boeing B-52 was only capable of Mach 0.55 at low altitude.

Three production P6M-2s had been completed by the summer of 1959, with all-Navy crews
moving them through operational conversion for service introduction in early 1960. Five more
were in construction. However, the Navy had been steadily cutting back the number of
production aircraft, from 24, to 18, and then to 8, and then on 21 August 1959 cancelled the
SeaMaster program completely.

There were loud protests, since the program had cost about $400 million USD and the machine
was certainly whizzy, but in truth the SeaMaster was an obsolete concept. The Navy was already
moving full steam ahead to a much more effective nuclear deterrent capability in the form of the
Polaris ballistic missile submarine.

Martin tried to promote other seaplane designs, such as an eight-engine airliner version of the
SeaMaster that was informally called the "SeaMistress”, but the writing was on the wall. Martin
formally abandoned the aircraft business to focus on missiles and defense electronics. The
SeaMasters that had been built sat idle for over a year and were then scrapped, and sadly only
bits and pieces of them survive.
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CONFIDENTIAL

FOREWORD

This report summarizes the activities, findings, and recommenda-
tions of a special committee charged with investigating the accident
of the XP6M-1 SeaMaster on December 7, 1955.

The investigating committee was composed primarily of engineers
and specialists from the Martin Company. Special assistance was
provided, however, by Captain R. F. Kane, the Bureau of Aeronautics
Representative (BAR) in Baltimore, and by other members of his
office who participated directly in all activities of the committee,
Representatives of the Allison Engine Company and the Naval Air
Safety Center also assisted, In addition, valuable consulting services
were provided by the following agencies: ‘

United States Air Force Directorate of Flight Safety

National Advisory Committee for Aeronautics, Langley and Lewis
Laboratories

Aluminum Company of America, Research Labhoratory
Civil Aeronautics Board '

The accident investigation is recorded in two separate volumes.
This report (Volume I: Summary) is limited to a brief account of the
final solution and of the major factors directly concerned with the
accident, The second report (Volume II: Analysis) covers in detail
the supporting data and the special studies made during the investi-
gation.
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CONFIDENTIAL

SUMMARY

During a test flight on December 7, 1955, the first XP6M~1 Sea-"
Master became disabled in the air, broke up, and plunged into the
mouth of the Potomac River. An intensive investigation of the accident
resulted in the following major findings and conclusions:

1)

2)

3)

4)

5)

6)

7)

8)

There was no evidence that excess speed, abnormal aero-
dynamic forces, or aeroelastic effects contributed to the
accident.

There was no evidence of powerplant malfunction as an
initiating cause.

There was no evidence that wing or tail flutter was a contri-
buting factor.

Both flight deck crew members ejected successfully, but they
were killed by subsequent injuries, The pilot and copilot
apparently had insufficient time to eject.

The primary structural failure of the wings occurred in
negative bending after a severe nose-down pitch of the air-
craft. .

The stabilizer appears to have failed after the initial wing
failure.

Most of the fires and explosions reported by witnesses and
found as evidence on the wreckage occurred after structural
break-up. A limited fire or explosion could have existed
before break-up. -

The cause of the severe nose-down pitch which resulted in
structural break-up was attributed to a malfunction or
difficulty in the longitudinal control system.

There was insufficient evidence to derive a single, indisputable,
most probable cause of the accident. The investigation considered
and eliminated many possibilities on the basis of available evidence.
The following items remained as possible initiating factors:

1)

A minor explosion that damaged the control system;

2) A broken or snagged control cable;

3)

A malfunction in the feel-force system;
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4) The loss of one hydraulic system in combination with
possibly excessive stabilizer hinge moments;

5) A malfunction or imprcper use of the hydraulic by-pass
valve for the stabilizer control system;

6) Possible pilot error in handling the controls.
These cases could be neither proved nor disproved from the evidence

at hand. Corrective action has been taken on the second XP6M-1 for
cases 1) through 5).
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CONFIDENTIAL

I. INTRODUCTION

From June 23, 1955, to December 7, 1955, the XP6M-1 SeaMaster
(Bureau Number 138827) was flight tested in prototype at the Middle
River facilities of the Martin Company. In satisfying pre-demon-
stration requirements, the aircraft accumulated 37.6 airborne hours
and 42,3 taxi hours during 39 flights, Qualitative flight characteristics
were established up to Mach 0.945 and a calibrated airspeed of 522
knots, A preliminary flight test evaluation under the cognizance of
the Contractor was being conducted by a series of Naval Aviators,
one on each flight, when the fatal accident occurred on December 7.

. A, FINAL TEST FLIGHT

On its final flight, the XP6M-1 departed Middle River at 15:05 EST
for general test and familiarization. The crew, except for the pilot,
Lieutenant Commander V., Utigoff, consisted of Martin personnel:

M. B. Bernhard, copilot, J, O, Hentschel, flight test engineer, and

H. D, Scudder, flight engineer. Weather conditions were not unusual.
The wind was ten knots at 090 degrees, and the barometer reading
was 29,99 inches Hg. The ceiling was 12,000 feet estimated; visibility
was 12 miles. Outside air temperature at sea level was 36 degrees

Fahrenheit.

The last photo-panel record (estimated to have been taken 15
seconds to two minutes before the accident) showed engines at 98 per-
cent rpm, an altitude of 8750 feet, a corrected IAS of 490 knots, and
a corrected Mach Number of 0.853. The conditions of the scheduled
tests were within the envelope of previous flights,

B, DESCRIPTION OF ACCIDENT

At approximately 1518, the airplane became disabled or exploded
in flight east of St. Georges Island, Maryland, and plunged into the
water near the mouth of the Potomac River adjacent to Buoy Num-
ber 6. All four crew members were killed.

Several Naval aircraft and helicopters were in the vicinity. They
circled the scene for survivors and directed small boats to pick
up pieces of the aircraft and the body of the flight test engineer.
Rescue operations continued until darkness.
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Thirty-seven witnesses to the accident were interviewed and written
statements were taken. This information was combined into the follow-
ing composite eyewitness statement:

"The aircraft was first seen in relatively level flight at an alti-
tude of 7500 to 9000 feet on a southerly heading. An exhaust trail
from the aircraft was noticed An apparently controlled and gradual
descent was observed, -

""At 3000 to 6000 feet the aircraft was seen in the vicinity of
Webster Field. When the aircraft was east of St. Georges Island,
a minor explosion or visual break-up accompanied by a puff of white
smoke or vapor was observed. Minor debris fell from the aircraft.
Fire followed immediately and the descent steepened. Two explo-
sions in rapid sequence were seen and heard and the major break-up
occurred. Fire increased in intensity as the aircraft, broken into
two or three major pieces and many smaller components, fell
rapidly in a steep descent. Secondary explosioas were noted in some
large pieces as they descended. When the largest piece struck the
water, audible explosion or impact concussion was heard. Fire
continued on the water for two to seven minutes around a large sec-
tion of hull which floated for 10 to 12 minutes,

"A parachute was observed, fully blossomed, above the falling
aircraft at an estimated altitude of 500 to 600 feet. This chute sank
rapidly after entering the water."

C. ORGANIZATION OF INVESTIGATION

The accident did not produce a few significant facts or clues
which quickly revealed its cause, In this case, certain important
information was missing:

1) There were no survivors.

2) There was no chase plane. It had been deemed unnecessary
because the flight plan included nothing which had not
been checked in previous flights,

3) There was no wire recording. The wire was recovered but
it had become stuck in the recording head during the last
landing.

4) There was no radio contact,
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CONFIDENTIAL 3

Information from any of these sources might have narrowed the scope

"and shortened the time of the investigation. As a further complication,

most of the wreckage was on the bottom of the Potomac River under
50 to 70 feet of water.

By agreement, the United States Navy salvaged the wreckage and
provided a work and storage area at the Naval Air Test Center,
Patuxent. The Martin Company accepted responsibility for re-
constructing the wreckage, analyzing the evidence, and presenting
the findings and recommendations. It was necessary, therefore,
to organize a special project at Martin, Its purpose was to:

1) Recover, identify, and reconstruct the wreckage;

2) Obtain evidence from the wreckage to show sequences-of
.structural failure, fire and explosion damage, and system -
and equipment functioning or failure;

3) Review the structure of each component system for evi-
dence in design, testing, inspection, and service history
which might lead to a suspicion of possible trouble;

4) Integrate all the seemingly unimportant bits of information
into a pattern to determine the most probable cause of the
accident,

A basic sixteen-man committee, composed of experts from various
departments, directed the efforts of approximately 100 people (Fig. 1).
The services of these people were retained as long as they were needed-- -
in some cases, for two weeks, and in others, for the full investigation
period of four months. The committee also consulted numerous re-
presentatives from outside agencies.
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II. BASIC FACTUAL DATA

During the various studies of the investigation, many theories
and suppositions were proposed and rejected. Those that remasin,
the most important facts and the strongest deductions, are noted
in summary in this section.

A, SOURCES

Several basic sources of information contribute to the establish-
ment of an accident envelope.

1..Witness Statements

Eyewitness statements are subject to error in detail, and perhaps
some of the details of the composite statement are not correct, For
instance, the quoted altitudes, which are highly pertinent to the acci-
dent, are subject to variation, One military pilot first observed fire at
9000 feet; two others reported it at 4000 feet, - Nevertheless, the im-
portant facts are:

1) A general agreement on the-location of the accident with no
external indications of trouble except in an area very close
to the actual salvage area;

2) Apparently no unusual maneuvers before breakenp, i"lre, or
explosion, but simply level flight or a controlled glide.

2. Salvage Recovery

The United States Navy had a salvage fleet in operation almost
continuously from December 7 to March 2 (Fig. 2). Considerable
difficulty was experienced in obtaining wreckage because of the
depth of water in the channel (40 to 70 feet) and the silty condition
of the bottom. Sonar search, underwater television, and diving
operations were successful in locating major pieces of wreckage.
Extreme care was used in plotting the location of each piece so
that a fall pattern could be constructed (Fig. 3). During the later .
period, dragging operations were used to recover smaller pieces.
It is estimated that about 85 to 90 per cent of the structure and
equipment was recovered.

There were three primary areas of wreckage location:

1) Main area from which hull parts, inner wings, and nacelle
parts were recovered;
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2) Forward area (approximately one mile from wreckage center)
where Engines 1, 2, and 3 were found;

3) Aft area (approximately one mile from wreckage center)
where portions of tail surfaces, outer wing fragments, and
other light structure were found.

In addition to the areas of successful wreckage recovery, a much
larger area was thoroughly searched to be sure that there were no parts
which had fallen off earlier during the flight. Helicopter search of
shore areas, radio announcements, and local newspaper ads were used
in an attempt to locate such pieces. None were found outside the sal-
vage area. A reasonable assumption is that break=up occurred rapid-
ly and over a relatively short distance.

3. Fall Pattern Trajectories

By using the recovery locations of major pieces of wreckage, it
was possible to compute fall trajectories and to obtain an approxi-
mate idea of the altitude and distance from the erash point where
these items left the airplane (Fig. 4). Trajectory studies also estab-
lish a general flight path during the period of break-up and fall-out.

The many variables of trajectory calculations make it fruitless

_to attempt an exact sequence of break-up part by part.

All the trajectories show, however, that the break-up took place
over a distance of about 3000 feet at an altitude of 3000 to 6000 feet
within a time period for total break-up of probably five to ten seconds
or less,

4, Instruments and Equipment

The study of equipment recovered from the wreckage gave

" some important indications (Fig. 5):

Photo Panel,~ The last reading was taken at 15:18:28. Initial
explosion occurred at 15:19, Because of an inconsistency in time
records, the reading is believed to have been taken no earlier than
two minutes before major break-up and may have been within 15
seconds, Other data show the aircraft to be flying at 490 knots-- -~
IAS, Mach Number 0,853, 8750-foot altitude, and a power setting
of 98 percent rpm. There was no indication of anything abnormal
at this time.
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Stabilizer Variable "Q" Feel Actuator.- This actuator was
positioned at a stroke of 2,92 inch, corresponding to a "q" of
1020 pounds per square foot (psf) at the time of break-up or power
interruption., This would indicate that the ship did not reach a
speed much in excess of that last speed recorded on the photo
panel. It indicates that the speed before break-up was not in ex-
cess of previously tested values.

5. Medical Autopsy

Autopsy findings and a complete medical report were submitted
by Dr. Russell S, Fisher, Chief Medical Examiner for Maryland.
These findings are summarized in a later section.

There was no evidence of toxic effects from CO, COz, or fuel

fumes. The flight engineer and flight test engineer ejected at a
low altitude after major break-up. The copilot and pilot made no
attempt to eject., These results appear to be due to the lack of
time. They indicate a quick onset of trouble with high acceleration
forces during break-up.

]

B. ACCIDENT PROFILE

In spite of the incompleteness of information, the basic factual

‘data can be combined to form a flight profile which envelopes the
general nature of the accident (Fig. 6). These basic facts and pri-.
"mary deductions have been useful in eliminating many types of .

initiating causes, and they have narrowed the field to a few possi-
bilities which will be discussed in the technical summaries,

These are the conditions which must be satisfied by any theory
of accident cause.

1. Location

Eyewitness accounts place the ship in a definitely limited area
when there was visible evidence of trouble., This is substantiated
by the fall pattern trajectories. The ship was not breaking up and
shedding parts-over a considerable span of time and distance,

2. Nature of Flight
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The ship was engaged in static stability Tuns, taking check
points in slight dives and climbs between 7000 and 10,000 feet,
The last photo panel-reccisd was taksn 15 seconds to 2 minutes , .
before break-up. It is considered unlikely that the test was ter-
minated or that the ship went to a lower altitude to start a dif-

ferent test.
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3. Descent from Initial Altitude

Altitude determination is inexact. Onset of trouble, followed by
break-up and fire, may have started directly from one of the test
runs without previous knowledge by the crew.

If there was an intentional dive from 9000 to 6000 feet, the "q"
feel actuator indicates that it was probably at high speed. An emer-
gency descent might be caused by knowledge of fuel or hydraulic
leaks, fumes, or {ire.

Speed reached during the dive was within ﬂight envelopes élready
tested, and there should have been no flutter or stability or control
difficulties.

No abrupt maneuvers or gyrations were observed prior to the
initial break-up. There was simply a controlled glide, white puffs .
of smoke, a steeper dive, and an explosion or break-up with in-

. creasing dive angle,

4. BEjection and Lack of Radio Contact

The sudden onset and rapid development of break-up allowed
no time for ejection at altitude,

A knowledge of fuel leaks {(with the pilot'attemptin-g an emer--

gency landing) would have made him avoid operating radio switches

because of the ignition hazard.
5. Fire

There was a large amount of fire damage on the right side of the .

hull, and lesser fires in the wings and nacelles, From witness accounts, .

it appears that most, if not 211, of the fire occurred after the initial
break-up during the fall to the water. Statements concerning trails -
of black smoke are interpreted to mean normal engine exhaust.. How-
ever, there remains the possibility of a limited fire as the initial fac-
tor. :

6. Technical Investiﬁtions

The technical investigation shows, fundamentally, that major
structural break-up of the wing and center hull resulted from a
severe nose-down pitch, The center wing failed in negative bending.
The fire in the Number 4 hull tank area and along the left side of -
the hull lasted a minimum of 15 to 30 seconds. This presents a -

* possibility but'not a certainty that fire occurred before structural:

break-up.
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I1I. SUMMARY ANALYSIS

Within the flight profile envelope of the accident, pertinent technical
data from the investigation were used to determine a sequence of events
and to make an analysis of possible causes.

A. SEQUENCE OF EVENTS

After careful consideration of all available evidence, the investi-
gating commitiee established a sequence of events, The entire se-
quence, from the initial pitch-down until impact of the forward hull
with the water, is estimated to have taken 10 to 15 seconds.

1. Initial Descent

The initial action was a descent from 9000 to 6000 feet. The .
descent may have been an intentional high-speed dive after the pilot
became aware of some difficulty. The possible difficulties which have
been considered are:

1) Limited fire or explosion;

2) Fuel leak or fumes;

3) Hydraulic leak or loss of hydraulic pressure.
It is equally possible that the accident sequence may have started
from level {flight or a slight dive in one of the longitudinal stability
test runs at an altitude of 7000 to 8000 feet. Altitude determination
from witness statements and fall pattern trajectories is not precise
enough to preclude either possibility from consideration.

2. Wing Failure in Negative Bending

. A severe nose-down pitch caused the wings to fail in negative bend- -

ing. This event is considered basic to the sequence and is supported

by uncontestable evidence in the wreckage. There are three types of
abnormality which could cause an unwanted pitching of the aircraft:.

1) An increase in stabilizer incidence of two degrees or more;
2) A complete loss of the stabilizer;

3) A change in stabilizer incidence or rig from a partial failure
or reduction in hull stiffness,”
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These classes of possible initiating causes are discussed in Part B of
this Chapter.

3. Structural Break-Up

The wing stub failed in negative bending, and the wings rotated
down arocund the sides of the hull and crushed the bulkheads and upper
longerons, The engines were thrown from the wings by a combination
of inertia loads and wing rotational acceleration, After losing wing
lift, the hull yawed; the stabilizer reached a high angle of attack
and developed a large up and aft load. Under the influence of this load,
the stabilizer separated from the fin and the hull broke into two major
sections. Separation occurred in the minebay area just forward of the
mine-latch frames.

This estimated sequence of break-up is supported by analysis and -
interpretation of a multitude of individual fractures. The preponderance
of evidence indicates the tail was on the aircraft at the time of wing
failure.

4. Fires and Explosions

Most of the extensive fires and explosions noted by observers and
evident on the wreckage appear to have occurred after break-up and to

-have continued during the fall to the water. Some limited fire in the

Number 4 hull tank area may have existed earlier but the evidence in-
dicates that it did not. A flash fire, originating in the air lock and
sweeping forward into the flight deck, lasted about five seconds and
occurred after break-up.

5. Crew Ejection

The flight engineer and flight test engineer ejected after break-up
and after being burned by the flash fire. After their ejection there
was insufficient time for the pilot and copilot to eject. '

B. ANALYSIS OF POSSIBLE CAUSES

Although much wreckage was available for examination and study,
many of the pieces had suffered severe impact or fire damage and
many key parts or pieces of structure were missing. This made it
impossible to derive a single, undisputable, most probable cause of
the accident. Many possibilities were considcred and eliminated on
the basis of available evidence. The following items, however, remain
as possible initiating factors in the accident'
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_ 1. Increase in Stabilizer Incidence |

An unwanted increase in stabilizer incidence of two degrees or
more could have originated from several sources,

Explosion in Wing Stub or Forward Plumbing Area.- Only a few
fragments of the siructure and equipmeni were recovered from this
area. The door to the minebay was found open, and this would have
prevented a normal flow of ventilating air through the wing stub area.
There are several potential sources of fuel leaks which could have
produced an explosive concentration of fumes. There are potential
sources of ignition in electrical, electronic, and instrumentation equip-
ment. This assumed explosion, however, was not of sufficient intensity
to cause significant structural damage, It is conceivable, nevertheless,
that one of several pieces of equipment may have been propelled in a
manner to cut or snag control cables or to short to 28 volts positive
the electrical circuit to the hydraulic by-pass valves, Any of these - -
conditions could initiate trouble in the longitudinal control system. An .
explosion in the wing stub or forward plumbing area is considered a
possible cause of the accident, Possible explosions in other areas of
the aircraft are not considered likely sources of trouble.

. Broken or Snagged Cable System.- Parts of the cable system could
have been broken or snagged by loose brackets or a loose object fouling
them. Such a difficulty might have been related to the control incident
reported by Lieutenant Commander E. Horrell, who was pilot on the
flight immediately preceding the accident. No evidence of this nature
was found in the wreckage. The possibility cannot be ruled out, how-
ever, because the complete cable system and structure were not re-
covered,

Loss of Feel System.- Experiments with the control system mock-
up indicate that a sudden loss of feel force would result in a sufficient
movement of the controls by the pilot to fail the wings in the manner
of the accident. It has been reasoned that one hydraulic system and
the complete mechanical circuit (from the actuator valve through
the feel force system and the trim actuator) were operative at the
time the stabilizer was torn off the aircraft, This reasoning is based~
on the observation that the actuator cylinder returned to a normal-trim

-position after the top end of the cylinder had been broken off in the

fully extended position. Although this interpretation of one piece of
evidence is considered valid, there is no other supporting evidence.
The trim actuator and essential parts of the feel system have not been
recovered. It may be conceded that there could be a different ex-
planation for the final position of the stabilizer actuator. Therefore,
the loss of feel force remains as a possible initiating cause.
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Loss of One Hydraulic System.- No positive evidence has been
found to indicate that eilher hydraulic system was inoperative. It has
been possible, however, to examine and pressure test only about 40
per cent of the hydraulic tubing and fittings. If one system was out,
it is possible that stabilizer hinge moments exceeded the capacity of
the remaining system. Calculated hinge moments show at least a
ten:per cent positive margin, but a possible error in rigging the
elevators might tend to increase the actual hinge moment. A loss of
portions of the stabilizer bullet fairing could adversely affect the
hinge moments or tzil loads, There is still the possibility that excess
hinge moments overpowered the stabilizer actuator if one system was
inoperative. :

Hydraulic By-Pass Valves.- Examination of switches, one valve,
and recovered portions of the electrical wiring indicates no mal-
function in the system, If the pilot suspected trouble in one system
he may have attempted to operate the by-pass and inadvertently shut
off the good system. Such action could mit1ate the trouble and must --
be considered as a possible cause.

Adverse Pilot Action.- Although the pilots were experienced and
the Teel Torces may have been quite normal, this was the first flight
in the XP6M-1 for one pilot, Adverse control manipulation is con-
sidered unlikely, but it remains a possibility.

Malfunction of Stabilizer Control Valve.- The stabilizer control
valve was recovered i1n good working order, and the only mal-
function cons1dered in the investigation was high valve-spool friction .
due to ' siltmg oil contamination. This silting action on the valve
could result in a control system movement similar to that reported
by LCDR Horrell.

Control mock-up tests have proved that the amount of valve stick-
ing attained with a very high contamination would not result in an un-
stable or unflyable airplane, The difficulty is considered quite un-
likely as a possible cause of the accident.

2. Loss of Stabilizer .

A structural analysis of the available wreckage has led to the con-
clusion that the tail was still intact at the time of wing failure. If it is
argued that this sequence of tail break-up is in error, then it i{s possible
that the stabilizer could be removed by:

1) Tail flutter;
2). . Impact with some heavy piece;

3) Rudder or elevator hinge failure with subsequent damage to
the fin or stabilizer.
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The available structural evidence, however, has been interpreted to
rule out these factors as possible causes.

3. Reduction in Hull Stiffness

A partial failure or reduction in hull stiffness could have produced
a change in stabilizer incidence or ring., Nevertheless, there is suf-
ficient evidence to eliminate these factors as possible causes, Studies
of recovered wreckage give no indication of early failure in fin attach-
ments or bulkheads which might have affected the rig of the stabilizer.’
REAC investigations indicate that a 60 per cent reduction in hull vertical
bending stiffness would be required to produce unstable pitch oscillations.
There is no evidence of such damage prior to break-up. -
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IV. BACKGROUND OF ACCIDENT

From June 23, 1955, through December 7, 1955, the XP6M-1
(Bureau Number 138827) was flight tested at the Martin Company. The
predemonstration requirements had been accomplished: pilot famil-
jiarization, hydrodynamic investigation, airspeed calibration, bajl-out
chute tests, preliminary CO survey, powerplant installation and pre-
liminary vent survey, windshield wiper tests, preliminary mine drop
tests, and engine nacelle duct measurements. Instrumentation mal-
functions and aircraft unavailability made it impossible to obtain flap
loads and hinge moment data, -

The airplane had accumulated 37.6 flight hours and 42,3 taxi hours
during a total of 39 flights. There were actually only 23 airborne
flights out of 39 official flights because some flights were aborted
after the aireraft taxied to the take-off area and experienced equip~-
ment failures. Qualitative flight characteristics had been established
up to Mach 0,945 and calibrated indicated airspeeds to 522 knots,

Pilots had expressed satisfaction with the aircraft and with its
longitudinal and directional control. They reported that lateral con-
trol was oversensitive for small wheel throws, and the system has been
modified in the second aircraft. A *’stick shaker’ unit was also in-
stalled on the second aircraft to provide adequate stall warning, An
airframe shake, which the pilots noted in the first aircraft, will be
thoroughly investigated if it exists on the second XP6M-1. With the i
possible exception of the shake, none of these items are considereddobe I" -
factors in the accident, '

A, LAST TEST FLIGHT

During the period in which the final flight was made, the XP6M-1

* airplane was undergoing preliminary evaluation by a team of Navy pilots, -

The tests were being conducted from the Martin Company’s facilities,
The airplane was entirely under the maintenance of the Contractor and
all crew members except the pilot were Martin personnel.

N.avy representatives, together with Martin personnel from Aero-
dynamics and Flight Test, had detailed a flight test program commen-

" surate with previous'tests performed by the contractor and with flight

test time available before a scheduled change of Engine Number 1, It
was explicitly understood that the Navy preliminary flight test evaluation

' - would encompass only tests previously performed by the Contractor,- In-

some instances, the proposed tests did not exactly duplicate the Con-
tractor's tests, but there were few items programmed which had not been
previously demonstrated to an essential degree.
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The original program was to be flown by four Navy pilots on two
flights. The first half of each flight was to consist of tests at high alti-
tudes; the airplane would then land, a new Navy pilot would go aboard, and
the second half of the flight would cover tests at lower altitudes,

1. Flight 39-1A

Adverse weather conditions and difficulty with the operation of the
afterburners made it impossible to adhere to the original program. In-
stead, on Flight 38-1, only taxi tests were made; no airborne flight was
accomplished. The next day, December 7, 19855, a 10,000 to 12,000-foot .
ceiling precluded tests at high altitude, and it was decided that Flight 39-1 .-
would follow the programs of Flights II and IV. Because of the low ceiling,
it was agreed to eliminate the stall tests, Accordingly, on Flight 39-1A,

: the tests under Flight II were performed with Lieutenant Commander
E. Horrell as pilot and the same Martin personnel as on Flight 38-1,
No noticeable discrepancies were reported in the flying qualities of the
airplane under the conditions tested. LCDR Horrell commented, however,
that the gage monitoring the utility system hydraulic pressure was
erratic and reading high, Two inflight inspections by the flight

; engineer established that the gage was in error and that the system
was functioning properly. LCDR Horrell also reported that while fly-
ing at Mach 0.845 indicated at 468 knots (swivel 1AS) in a shallow dive
at 10,000 feet in slightly turbulent air, the control column moved

_ forward about two inches and then came:back to its initial position.
The action of the column was discounted as being due to rough air and
the tests were continued with no further incidents. A landing was
then made to change pilots. After landing, Engines 1, 2, and 3 were
shut down and Number 4 throttled.

2. Flight 39-1B

Lieutenant Commander V., Utgoff went aboard for Flight 39-1B and
LCDR Horrell disembarked. Recovered film shows the take-off on
Flight 39-1B, a level flight trim point at-8700 feet with normal rated thrust
on all engines, and two additional points: one in a elimb at Mach 0,742
and the other in a dive at Mach 0,853, The recorded data on the photo-
panel film are compatible with the program outlined under Flight IV.
The program required, in part:

1) Take-off with 40 percent cg and fixed stick;

2) Static longitudinal stability tests at 10,000 feet with 40 per
cent cg (a trim at V for Normal Rated Thrust and then

stabilization at three Speeds above and below trim at increments
of Mach 0,03), ~
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The recovered film indicated the following:

1)
2)

3)

4)

Normal take-off and climb;

Lievel flight trim at 8700 feet, Normal Rated Thrust, Mach
0.805;

Low speed trim at 10,150 feet, Normal Rated Thrust, Mach
0.742;

High speed trim at 8750 feet, Normal Rated Thrust, Mach
0.853.

Approximately 11 minutes after take-off, the film record stops. An
investigation of many factors leading to the establishment of time has.led
to the conclusion that the aircraft was airborne for no longer than two

more minutes.

3. Other Data

These records and the statements of witnesses provided the basic
information. Other sources were not available:

1)

2)

3)

4)

There was no chase plane.. The FJ-2 was not up. An Air Force
chase plane which was being used had returned because of low -
fuel. Another Air Force chase plane which was to relieve the -
first was not yet serviced,

The wire recorder was inoperative.

There were no radio transmi;ssxons. Later investigation re- -
vealed both radios operative, but only one was turned on. This
is not normal procedure.

There were no survivors.

Some witnesses were interviewed immediately to pinpoint the wreckage
area and to develop a general idea of the events of the accident, All
possible witnesses (37 in all) were interrogated during the next few days,
In many cases, they were interviewed several more times, and fairly good
witness coverage was gained. Individual witness statements are not
generally reliable in detail, but when several are correlated they offer a
coherent story. An average or composite narrative was prepared from
these statements. The narrative and the statements of particular wit-

'nesses whose attention was drawn by curiosity to the aircraft prior to any
difficulty were particularly helpful in describing the events just preceding

the accident.
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B. MEDICAL FINDINGS

Immediately after the accident, the body of the flight test engineer
who had been in the aft port seat was found floating on the surface
with his parachute partially streamed. He had been subjected to a
flash fire (high temperature for a short duration) while still in the
aircraft. These flash burns correspond to a definite flame pattern..
Minor throat injuries were incurred during his subjection to high
acceleration forces during break-up or high velocity air stream
during ejection. The injuries correspond to the position of the helmet
chin strap. At least ten seconds later, he received severe fore and
aft impact concussion across the back and head which produced his
immediate death, This was caused by impact with the water, The
failure of his.parachute to open was undoubtedly due to lack of time
to pull the ripcord and to his failure to attach the automatic opening

device.

The bodies of the pilot and copilot were recovered on December 18,
1955, in the forward flight deck debris. They had received multiple
extreme injuries from impact of the forward flight deck with the water,
Injuries indicate that they were still seated in their respective seats
with their feet on the rudder pedals in a normal flight position, It
appeared that there was no time for an attempt to eject.

The flight engineer’s body, seen in the fully blossomed parachute,
was recovered March 20, 1956, His death was due to drowning. His
hody also showed evidence of flash burns corresponding to the flame
pattern. His one injury, a fracture of the tail bone, occurred at least
15 seconds prior to-death., It was undoubtedly due to ejection or high

acceleration forces during break-up. He was recovered in his para- . .

chute, straps still fastened, and had presumably made no attempt to
free himself, His Mae West was under his flight jacket and had not
been inflated. He was probably unconscious upon entering water. It
can be assumed that unconsciousness was due to severe pain of the
tail bone fracture or to high-acceleration forces during his subjection
to the high-velocity airstream. One of the burned straps of his para-
chute harness had been rent by air blast. . .
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V. EJECTION

The ejection seats in the XP6M-1 airplane are standard Navy con-
figurations which use the face curtain to start and sequence the opera-
tion. The four seat systems in the airplane are completely separate;
the flight deck systems differ from the pilots only in that there is no
provision for control column freeing and snatching. Normal face cur-

. tain ejection is accomplished as follows:

1) The occupant places his feet in the seat stirrups;
2) He pulls the face curtain;

3) The curtain releases the overhead hatch and frees and snatches
the control column:

4) The curtain fires the seat catapult about one-sixth of a second
after hatch release; '

5) A lanyard attached on the hull releases the seat belt two
. seconds after ejection;

8) Two seconds later, an automatic (aneroid) release opens the
parachute,

Test seats and hatches identical to those used in the airplane were
thoroughly tested prior to first flight both at the. Naval Air Medical
Center in Philadelphia and at the Martin Company. All tests were suc-
cessfully passed,

The recovered systems were bread-boarded and subjected to detailed
examination by Martin specialists and then by technicians from Frank-
ford Arsenal and Pittman-Dunn Laboratories, the developers of the
cartridge devices. No evidence of malfunction or failure was found.

Further investigation of éscape activities included studies of the
recovered hull nose section, examinations and autopsies of bodies, and

trajectory plots of the hull nose section and the ejected hatches and
seats.

A, CONCLUSIONS
The findings from the ejection studies are summarized:

1} Both {flight deck crew members ejected, and their seat and
hatch systems functioned in a normal manner;
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2) Both ejections took place after the separation of the nose
section and after the subsequent flash fire;

3) The parachute of the flight test engineer, who was unconscious
or injured from an aerial collision with debris, did not open

because he had not attached the auto-release lanyard to his
seat belt;

4) The parachute of the flight engineer opened normally; he was
probably unconscious when he entered the water and had worn
his life vest under his flight jacket.

5) The pilots made no attempt to eject, literally flying the nose
section into the water.

- The procedure for escape in this aircraft follows this crew sequence:
flight engineer (starboard aft), flight test engineer (port aft) zcopilot
{starboard forward), and pilot (port forward). It appears that the sequence
was being followed, but there was insufficient time for successful ejection

because of the quick onset of trouble and the high acceleration forces dur-
ing break-up.

B. RECOMMENDATIONS

As a result of the ejection studies, the following recommendations:
are made:

1) Provide ejection seats for all crew members;

2) Keep both airlock hatch doors closed during flight by crew
training or by installation of a microswitch and crew warning
light to prevent the spread of fumes or fire;

3) Provide rear view mirrors or periscopes for the crew as a
means to inspect the aft hull and tail in flight for minor fires
or structural faflures;

4) Provide automatically inflated life vests for crew members:

5) Provide cold weather survival suits for crew members.
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V1. AERODYNAMICS

The purpose of the aerodynamics investigation was to determine
whether a fault in the flying qualities of the aircraft could have con-
tributed to the accident, A thorough review was made of the aerody-
namic design, the aircraft's flight history, and particularly its sta-
bility and control characteristics,

A, BASIC AIRCRAFT DESIGN

The mission requirements of the XP6M-1, an intruder capable of
600 knots at sea level, exerted a profound influence upon the aircraft
design. The high-speed dash requirement, part of a normal minelaying
profile, corresponds to a Mach number of 0.908 and a dynamic pressure
ofy1200 psf. As a result of these speeds and high dynamic pressures,
compressibility and elastic deformation have significant effects on
aircraft stability and airloads.

A comparison of the P6M design requirements with those of other
aircraft illustrates the problem. For example, the design dynamic
pressure of the B-47 is approximately 500 psf. Fighter aircraft such
as the F-86, having design "q" values approximately that of the XP6M-1,
are designed for limit load factors of 7.5g. The design limit load
factor of the XP6M-1 is 3.8g. The structure of the smaller aircraft,
therefore, is better adapted for flight at high values of dynamic pres-
sure,

To solve the problem of stability and control created by compres-
sibility, aerolastic effects, and the aircraft's size and speed, the P6M-1
was designed with an all-movable power-operated stabilizer, The
elevator is geared to the stabilizer in a fashion that adds to stabilizer
effectiveness. An elevator is a relatively poor high-speed control for
an aircraft of this type since its effectiveness is somewhat reduced by
compressibility and seriously reduced by aeroelastic effects. There-
fore, the gearing between the elevator and stabilizer is such that small
amounts of elevator deflection are used at high speed. Stabilizer con-
trol is obtained by a dual hydraulic control system; the cable runs,
hydraulic pumps, cylinders, and valves are duplicated to form two
completely independent systems.

With the powered-operated system, longitudinal control feel must
be obtained synthetically. The basic element of the synthetic feel
system of the P6M-1 is conventional. It provides a column force
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proportional to compressible dynamic pressure and stabilizer inci-
dence increment from trim position. In addition, a bobweight supplies
a stick force of eight pounds per g. One unique feature of the feel
system adds a force stability which compensates with speed for the
adverse effects of aeroelasticity and the normal transonic tuck-under.
This speed compensation is accomplished through a cam which changes
the mechanical advantage of the pilot over the feel system.

B. LONGITUDINAL STABILITY AND CONTROL

The aircraft was accomplishing a static longitudinal stability pro-
gram at the time of its loss. Because of this, it is relevant to review
the longitudinal stability and control characteristics of the airplane

"as they have been obtained from {light tests. Three general areas

will be considered:
1) Longitudinal stability in level flight;
2) k Maneuvering control force characteristics;

3) Stabilizer hinge moments.

1. Speed and Dynamic Pressure

During its last test, the airplane was trimmed at Mach 0.805 with
a gross weight of 116,000 pounds. The center of gravity was at 40
per cent MAC. Three points of the test had been cbtained and the
last run on the photo panel record was at Mach 0.853 at an altitude of
8750 feet. In previous flights the aircraft had exceeded the Mach

. number and the dynamic pressure which existed in the break-up con-

dition. Figure 7 compares the estimated speed at break-up with values
which were previocusly obtained during the flight program. It is pos-
sible to establish the dynamic pressure at the break-up point from the
position of the "'q'"'-feel screw jack in the longitudinal control system.
The screw jack indicated a compressible dynamic pressure of 1020
psf. The 1020-psf dynamic pressure corresponds to Mach 0.845 at
6000 feet, which are considered to be the break-up speed and altitude.
On Flight 30-1 a compressible "q" of 1077 psf was reached at an
altitude of 3500 feet. The maximum Mach number was obtained during
Flight 26-1 when Mach 0,949 was reached at 26,500 feet. The most

aft center of gravity, 40.9 per cent MAC, was obtained on Flight 36-1.
It is apparent, therefore, that the flight condition at break-up was sig-
nificanlty within previously demonstrated limits,
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2, Control Forces

The static longitudinal stability of the aircraft in level flight has
been investigated at altitudes of 15,000 and 28,000 feet (Fig. 8). These
runs were trimmed at Mach 0,81 and Mach 0.94, Although slightly un-
stable gradients of stabilizer position versus speed are indicated above
Mach 0.76, stick forces were stable throughout the speed range for both
tests. Since pilots fly almost exclusively by force feel in the high speed
range, the aircraft is considered to possess satisfactory longitudinal
stability characteristics in one-g flight, Pilots’ comments have been
quite favorable with regard to these flying qualities. The stable con-
trol force characteristics are due to the speed-feel compensation which-
has been incorporated in the synthetic feel system. Flight test results’
and the predictions from wind tunnel data compare very favorably.

Some testing had been completed relative to the maneuvering con-
trol force characteristics of the aircraft. The maneuvering control
forces of the XP6M-1 and the P5M are compared in Fig, 9. The column
force required to achieve limit load factor is plotted against the cg
position (relative to the design aft cg). Although the XP6M=-1 control
forces are lighter than the P5M, they are within specifications. Flight
results indicate that 67 pounds are required to develop limit factor at
a cg of 38.5 per cent MAC at 440 knots, This is well above the spec!-
fication minimum of 45 pounds. .

. e e o o—

C. STABILIZER HINGE MOMENTS

The horizontal tail was designed to limit loads of 75,000 pounds - .
down and 50,000 pounds up. The calculated tail load at the time of the
accident was 21,700 pounds down. This down load is obtained with a
stabilizer incidence of minus 1.4 degrees and an elevator deflection
of minus two degrees. The load was well within the design capability
of the horizontal tail,

The all-movable horizontal tail is actuated by a hydraulic power )
system which is capable of producing 69,000 foot-pounds of hinge mo-, ]
ment to drive the stabilizer leading edge down and 13,000 foot-pounds
to drive the leading edge up. Half of the hinge moments are available
if one hydraulic system fails, During flight testing of the first air-
craft, no hinge data were obtained from flight. Estimates from wind
tunnel data, however, show a hinge moment of 31,500 foot-pounds for
the break-up flight condition, This is within the capacity of one hy-
draulic system, which produces 34,500 pounds of hinge moment. The
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hinge moment coefficients were obtained from the University of
Maryland, the Cooperative Wind Tunnel at the California Institute of
Technology, the Cornell Aeronautical Laboratory, and the Wright
Aeronautical Development Center. This information covers the range
from Mach 0.20 to Mach 0.94. Any inconsistences in the data were
interpreted to increase the stabilizer hinge moment, and the cal-
culations therefore are conservative, Stabilizer hinge moments will
be determined in flight tests of the second aircraft to make an effective
check of the calculated results,

The comparison of the predicted stabilizer incidence required to
trim and the actual flight test results is very good. A stabilizer in-
cidence of minus 1,4 degrees was predicted for level flight trim at
the break-up speed; flight test results indicate that a minus 1.6 degrees
was used, This agreement is considered excellent.

The calculated elevator deflection at break-up was two degrees up.
Flight tests showed a deflection of 0.5 degrees up. The hinge moment
per degree of elevator deflection in the break-up condition is 14,300
foot-pounds, whereas the hinge moment per degree of incidence is
only 300 foot-pounds. Thus, the elevator contributes more than 90
percent of the stabilizer hinge moment at Mach 0.845. The difference
between calculated and flight test elevator deflections represents a
very large change in the total hinge moment. If the flight test eleva-
tor deflection is used, a total hinge moment of 8000 foot-pounds is
estimated, With the calculated deflection it is 31,500 foot-pounds. -
Clearly, the calculated hinge moments are much more conservative
than those predicted directly from flight data. It is concluded, there-
fore, that the airplane would have been flyable in the break-up flight -
condition if one of the two boost systems, each capable of delivering
34,500 foot-pounds, had failed.

It is important to consider the consequences of aerodynamic hinge
moments overpowering the stabilizer cylinder. This condition results
in one of two types of eventual aircraft structural failure. In either
case, the stabilizer would assume the position at which the cylinder
output equalled the aerodynamic hinge moment. The aircraft would
first undergo a transient disturbance as the adjustment took place.

If the change in incidence were small, this adjustment would involve

a small transient disturbance in acceleration followed by an increase
in aircraft speed because the trim load factor became less than one g,
The end result would be ultimate structural failure in flutter due to
excessive aircraft speed. If the stabilizer hinge moment were suf-
ficiently high to create an incidence change of approximately two de-

‘grees or more, the transient disturbance in normal acceleration

associated with the stabilizer motion would produce sufficiently large
load factors to fail the wings in negative bending.
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Pertinent to the accident, the stabilizer hinge moment would have
had to exceed 48,500 foot pounds in order to develop enough negative
g's to fail the wings.(Fig. 9a). However, the stabilizer "q'"'-feel screw
jack position indicates that the aircraft probably did not bmld up exces=~
sive speed. It may be theorized, therefore, that an overpowering of the
stabilizer of small magnitude did not occur. In order for the severe
overpowering of one cylinder to occur, the hinge moments would need
to be at least 50 percent above the conservative estimates. This is
not considered to be probable although mis-rigging of the elevator
could contribute significant hinge moment changes. Unless there was
a significant mis-rigging, it is unlikely that the loss of one hydraulic
system was associated with the accident sequence.

D. LATERAL AND DIRECTIONAL STABILITY

Pilots commented upon over-sensitive lateral control during taxi,
take-off, and landing tests (due to high effectiveness of the Martin
spoiler in the flaps-down configuration), but they were satisfied with
the roll rate and control response at higher speeds. On Flight 26-1
the spoilers deflected at high Mach numbers {(Mach 0.95 at 30,000
feet) --an abnormal condition -- but this effect was traced to a leak
in the pneumatic hold-down system on the right outbeoard spoiler,
Significantly, the main indication to the pilot was through his instru-

- mentation, The airplane still remained-in trim even though there "
- was some lag in spoiler response as the wheel was moved to achieve :

a wing level condition,

Directionally, the airplane was demonstrated to possess positive
stability during steady sideslip tests. High-speed sideslips revealed
that high pedal forces and restricted actuating cylinder power limited -
the deflections and sideslip angles. These are characteristics of the
design to ensure small asymmetrical airloads on the vertical and
horizontal tails.

There is conclusive evidence from the reconstructed wreckage that
the wings failed in negative bending and that the failure was essentially
a symmetrical one. Although there is some evidence of asymmetric
loads on the empennage, the accident sequence places the tail failure -
after the wing failure. During failure of the wings, it is likely that
some rolling and yawing developed to give asymmetric tail loads.
There was, however, a predominantly longitudinal motion during the
accident,
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E. CONCLUSIONS AND RECOMMENDATIONS L ]

The following conclusions have been made: L

1) Longitudinal stability and control of the XP6M-1 are satis-
factory and therefore do not appear to be a contributing factor

in the accident, Flight tests showed that the flying qualities ‘ H
of the XP6M-1 were good, and the pilots commented favorably !
upon them.

2) Stabilizer hinge moments required to trim in the flight con-
dition at break-up were estimated to be 10 to 20 per cent
below the output of one cylinder. It is possible but improbable
that the horizontal tail could overpower one hydraulic actuating -
system after malfunction of the other system.

3) Directional and lateral stability and control characteristics -
were not contributing factors in the accident.

[ ]
As a result of the accident investigation, two revisions to the air-
craft are recommended:

1) Change the elevator linkage to reduce by about one degree
the up-elevator deflections at stabilizer incidences of high- -
speed flight;

2) Increase the power of the stabilizer hydraulic actuating cylinder
at least 25 per cent to ensure trim in all level flight conditions
after a failure of one system and to give adequate maneuver~
ability over the entire speed, load factor, and altitude range.
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VI, POWERPLANT

I Allison YJ71-A-4 engines were used on the XP6M~-1, The J71 '
engine program, with a total of 60,000 hours operation and 10,000

' actual flight hours, provides an excellent background for these engines,
Parts ahead of the rear turbine flange are the same on the J71-A-9
and J71-A-4 engines except for afterburner and assembly parts. The
A-9 and the similar A-11 engines are used in the Douglas B-66 and

' RB-66 with a high degree of reliability. Further backup is provided
by the J71-A-2 engines of the McDonnell F3H which have basically the
same compressor, burner, and turbine as the A-4 engines. The A-9,

l A-11, and A-2 engines are qualified for 150 hours and currently operate
300 hours between overhaul. Having the same rotating parts as these
engines gives the J71-A-4 inherently more reliability than the 50-hour

l flight rating test that is customary for experimental engines. Outside
of a minor afterburner problem during take-off, the operation of the A-4
engines in the XP6M-1 airplanes was highly successful and required only

I routine attention from the pilot.

A, ENGINE RECOVERY

Photo-panel records show that the engines were operating at ap-
proximately 98 percent rpm before the accident. Indications are that
they were throttled back possibly to idle for the controlled descent, and
between 5000 and 6000 feet they were thrown out by a violent noge-down
pitch of the aircraft. Some parts of the engines were recovered in the -
major wreckage area, The engines must have suffered partial break-up
due to the action of the engine removal doors and to the many hoses
attached to the gear cases., Three afterburners were found near the -.
engines, indicating that they broke off upon impact with the water.

A thorough examination of Engines 1, 2, and 3 and their nacelles
showed no sign of engine failure., These engines suiffered severe impact
damage, the majority of which was caused by collision with the water. -
Engine Number 4 has not been found, but the Engine 4 nacelle, including
the complete firewall between Engines 3 and 4, shows no sign of fire.
or possible engine or accessory failure. None of the nacelles gives
evidence of flying objects which may have come from the engines or
accessories. The arrangement of Engine 3 and 4 nacelles and the
possible path of dislodged engine rotating parts is diagramed in Fig. 10,
The rotating accessories of Engine 3 are not adjacent to the hole in the
side of the hull at the Number 4 fuel tank. The Engine 3 compressor
‘was recovered intact except for impact damage.
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B, ENGINE SUPPORT FAILURE

The three recovered engines and the Engine 4 nacelle show that all
four engine mounts failed in a similar manner. The engines left the
aircraft in an upward direction and went through the engine removal doors
on top of the nacelles, Failures of the fittings are clean, and there i3
no sign of the engines or their components being loose in the nacelles,
Although only a few nacelle doors were recovered, there is no sign of
an explosion which could have blown a door off the airplane prior to the

accident.

C. FIRE

When the fire extinguisher system is operated, it shuts off all hy-
draulic oil and fuel to the affected nacelle, The hydraulic valves in
Engines 1 and 2 and the fuel shut-off valves in Engines 1 and 4 were .
found in the open position. This indicates that the fire extinguisher sys-
tem was not used in any of these nacelles while d-c power was available,
The XP6M-1 fire extinguisher and detector systems have been completely
tested and declared satisfactory by CAA Technical Development and i

Evaluation Center in Indianapolis.

Fires did occur in Engine 2 and 3 nacelles. Examination showed,.
however, that these fires occurred after the engine left the nacelles and
the fires were not large enough to cause the accident. Several small .
pieces of the nacelle removal and access doors were found burned and
about an equal number were found unburned. The nacelle beam and
beavertail between the hull and Engine 3 were recovered and showed no
sign of fire or flying objects which could have caused the fire in the

Number 4 fuel tank,

The Auxiliary Power Unit was not recovered but there was no
evidence of fire or damage from flying objects in the area where it
was installed. There i3 no requiremnt for operating the unit in
flight except in an emergency when one engine generator does not
function. Indications are that the unit was not operating at the time
of the accident and therefore was not a contributing cause in the

accident.

D. CONCLUSIONS AND RECOMMENDATIONS

The numerous consulting experts who joined the investigation con-
curred with the conclusion that powerplant trouble was extremely re-
mote as a possible cause of the accident,
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Ag a result of the studies, however, several recommendations not
entirely relevant to the accident are made:

1) Adopt a more thorough procedure for engine inspection,
2) Simplify the fire extinguisher system operation by eliminating
the nacelle selector switch. This reduces the number of

operations necessary to fire a bottle and makes the aystem
more reliable by eliminating four relays.

3) Ground test the fire extinguisher and detector systems by
firing bottles and using heat on the detector elements. -

4) Install improved {fire detector system control boxes.
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VIII. STRUCTURES

The XP6M-1 aircraft is designed to withstand flight maneuver
load factors of 3.8g positive and 1.8g negative at a gross weight
of 140,000 pounds. The airplane was static tested to 110 percent
of the positive design limit load which was critical for the horizontal
tail, the aft hull, and portions of the wing. Because no ultimate static
test airplane was available, the flight airplane was restricted to two-
thirds of these load factors, or 2,53g positive and 1.2g negative., The
gross weight of the airplane at the time of the accident was approxi-
mately 115,000 pounds, and the load factor during the stability runs,
according to the flight plan, would be plus 1g with variations of not
more than plus - or - minus 0.2g.

The sequence of structural break-up, indicated by an investigation
of the wreckage, is probably the following:

1) Upward motion of the stabilizer leading edge;
2) Violent nose-down pitch of airplane;

3) Failure of the wings in negative bending after an original
. " stability failure of the lower cover of the hull stub in com-
pression (Fig. 11).
4) Destruction of the primary tension-carrying material in the -
- upper hull as.the wings collapsed against the hull side (Fig.

12); .

]
© 5} Horizontal tail failure from excessive angle of attack originat-
ing at the stabilizer hinge fittings.

The tail load for the flight condition last noted on the photo panel
was 21,700 pounds down. A two-degree nose-up movement of the
stabilizer at this speed would create sufficient load factor (minus 3.9g
at this weight) to fail the wing in negative bending with a relatively
small load on the tail,

The significant structural failures can be best analyzed by concen-
trating on the areas of failure origination and eliminating as unimportant
certain large regions of the airplane. The most significant areas are
the center hull section from Station 407 to 749, the hull stub from LBL
56 the RBL 56, and the tail structure.
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A, ELIMINATED ORIGINS OF FAILURE

The forward hull from Station 407 forward, the aft hull from Station
749 aft, and the wings from BL 56 outboard can be eliminated as origins

of failure,

1. Forward Hull Section

The area forward of Station 407 was one of the least probable origins
of failure:

1) Practically all damage was caused by water impact.

2) The damage to Bulkhead 407 and to the mine door drag struts
was caused by the mine door leaving the airplane. Because the
struts are critical for a fully loaded door, their failure could

not be primary.

3) Shrapnel damage to Bulkhead 407 occurred prior to the fire
in the pressure lock.

4) The wing leading edge failed prior to the fire in the pressure .
lock.

5) Both crew hatches show fire damage and give no indication of
- striking other structure.. The fire occurred after break-up.

2. Aft Hull Section

Consistent water damage to the bottom and left side of the hull
from Station 647 aft indicates this piece to have been together upon
impact with the water, Damage to hull skin on the right side near
Station 700 coincides with the position of the flap hinge bracket when
the wing rotated into the hull (Fig. 13), Since this section is still
an integral part of the aft hull, it can be assumed that the aft hull
was in one piece when the wings failed.

3. Outboard Wings

The outboard wings failed in positive bending just outboard of the
nacelles by inertia forces and by slapping together under the hull,
The symmetry of failure of the wing through a section which is not
a minimum section indicates that the hull side destroyed the lower
cover along this section. The possibility of an explosion in the wing
is remote’because oi-the ' symmetry of failure. - '

CONFID
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B. CENTER HULL SECTION

The center hull section is an area of significant structural failure,
The general structure in this area consists of:

1) Three bulkheads (front and rear spar wing bulkheads and an
aft hull tank bulkhead);

2) An upper and lower longeron;

3) A crown stringer which becomes integral with a wing rib;

5) A torque box which stabilizes the lower longeron;

6) Fuel tank support structure which carries vertical shear
and torsion loads only.

1. Wings
All of the failures in the center hull section are co'nsistent with a
negative bending failure of the wing.

l 4) Hull skin;
The front-spar bulkhead hammerhead {ittings failed from tension
on the upper chord, and the lower chord failed from compression.,
The rear spar bulkhead and the hull fuel tank bulkhead failed in' a
manner that indicates the wing folded down. Heavy brinelling marks
on the closing rib and the lower chord of the wing rear spar coincide
with marks on the hammerhead fitting. These marks show that the
wings hinged about the intersection of the closing rib and the wing
upper chord. Failure of the bulkhead side and inner chords and damage
to the mine door indicate that the mine door was in place when the wing
was destroyed. Fallures of the longerons, crown stringers and the
wing covers in the hull stub are also consistent with a failure of the
wing in negative bending. The upper cover failed in tension and the
lower cover failed in compression (Fig. 14).

2. Hull Side Skin

The most significant evidence in this area is that pieces of the hull
side skin and mine latch frames were found inside the center sections
in both wings. Damage to the lower blanket of the center wings (near
the front spar between BL 105 and BL 155) coincides with the latch frame
position when the wing is rotated downward. Damage to the hull side

' " ™ skin in the torque box ared ‘coincides witk ‘the inner flap hinge bracket. . el e

when the wings fold inward.
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3. Fire

The Number 4 fuel tank door shows evidence of failing from an ex-~
plosive force in the tank cavity between the door and the fuel cell.
However, lack of fire damage to the mine door indicates that the ex-
plosion occurred after break-up,.

The fire in the Number 4 hull tank area and the fire along the right
side of the hull, which was fed by fuel from the Number 4 cell, occur-
red in the air. The burning time was from 15 to 30 seconds in the air
and from two to three minutes on the water. Fractures in this area
show that the fire occurred after failure. All other {ires occurred
after break-up either in the air or on the water (Fig. 15).

C. TAIL

The other area of significant structural failure is the tail. All
fractures were examined in the Iaboratory for evidence of fatigue, —_
and hardness tests were made of all major pieces. In no case was .
there evidence of fatigue or material deficiency,

Both the fin and stabilizer are constructed of three main spars

" with honeycomb blankets. The structure of the leading edge is con-

ventional, The stabilizer is attached to the fin at the rear spar and
hinges about this point. The stabilizer actuating cylinder is attached
to the front spar lower chord at the ship centerline to react vertical
loads. The center of pressure for a down load on the tail occurs aft
of the hinge point and puts tension loads in the actuating cylinder.

A scissors fitting attaches to the fin front spar and the stabilizer front
spar at the upper chord., The scissors fitting reacts side loads only.
The elevators are slaved to the stabilizer and are actuated through a
set of push-pull rods and bell eranks.

1. Stabilizer

The original failure, resulting from an up and aft load on the
stabilizer, was in the stabilizer hinge fittings (Fig. 168). There is no
indication of an unsymmetrical load on these fittings. The elevator
push-pull fitting, located between the stabilizer center spar and rear
spar on the ship centerline, failed in tension with evidence of an up-
ward and rightward movement of the stabilizer, The actuating
cylinder failed in tension and bending at two places -- through the
attaching lugrand‘16-inches below the stabilizer attaching goint. This.
failure occurred when the actuator was fully extended and when it was
five inches aft of its normal position. The actuator impinged upon the
fin closing rib at this point from an aft and rightward movement of the

stabilizer.
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The scissors fitting failed with compression on the upper left arm
and with tension on the fin attachment fitting of the upper right arm.
This is consistent with a side load to the right on the stabilizer.

The outer third of each stabilizer failed in negative bending. This 4
structure, probably weakened by the pulling of the outer hinge bracket 1
from the stabilizer by the elevators, failed at water impact. The aft
stabilizer leading edge was struck by an object while still an integral
part of the airplane. Indentations and scrape marks on the upper cover
indicate a direction parallel to the flight path, This object was most :
likely an engine access door. The final disintegration of the tail in-
dicates that the failure did not propagate from this impact.

Tr . —

~ 2. Elevators and Fin Mr

The damage to the elevator and its hinges shows that the right
elevator exceeded its travel limits in an upward direction and failed i
from aft and downward loads, Indications are that the outer hinge "

failed first. The left elevator exceeded its travel limits in a down-
ward direction and failed from upward and aft loads (Fig. 17). Itis .
again evident that the outer hinges failed before the centerline hinge., . ‘
It would be necessary for the stabilizer to leave the airplane before

the elevator could exceed the limits noted.

' |
» "

The fin failures occurred after break-up either in the air or at '
' |

-water impact. The force required to separate the stabilizer from the
fin is such that the fin must- remain an integral part of the airplane to
react i{t, All fin failures, therefore, are secondary.

r——m—
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IX. DYNAMICS

Flutter is a self-excited oscillation which occurs if the airplane
surpasses its critical speed. Below this speed, excitations from
gusts and other sources die out without damage to the airplane.
The possibility that flutter might have played a part in the accident
was carefully explored. The following sources of information were

available:
1) Past flight records;
2) Analytical studies and wind tunnel model tests;

3) Wreckage examination,

‘Analytical and model test investigations do not supply sufficient
- evidence to fix the {lutter speed accurately. Although it might have
been lower than specification requirements, the examination of the
wreckage and a study of past flight records of higher speeds show
that flutter did not occur and cannot be considered a contributing cause

of the accident,

'_“-l_-' - - - -‘- -‘

A, PAST FLIGHT RECORDS

Test flights were monitored by accelerometers fixed at various
points on the aircraft. None of the records gave any indication that the
airplane was in danger of‘flutter within its flight limitations (Fig. 18).

The most significant record was obtained during Flight 30: 1077
psf dynamic pressure {(compared with 1020 psf for the accident), 3420
feet altitude, Mach 0.835, and 522 knots CAS. This record was taken
during operation of the rotary minebay door so that the whole aircraft
was shaken. The oscillograph record properly indicates this shaking
but gives no indication of low damping for any of the frequencies that

would be connected with flutter.

In an examination of the record, the {requency connected with
antisymmetric T-tail flutter (about four cps) was of particular interest.
This frequency was indicated at two or three places in the record with
a maximum amplitude of about plug-or-minus 0.2 degrees (torsional
motion of the upper fin closing rib), but each time it was damped out
within two or three cycles. The following conclusions have to be drawn:

' 1) The recording gave a suitable indication of the required -
oscillations,
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2) The behaviour of the airplane, interpreted on the basis of
test experience, indicated a flight speed substantially below

the flutter speed.

3) The parameter “'q"’ (larger for this record than for the
accident), rather than the parameters V, M and p, is critical

for this type of flutter.

In general, the past flight records definitely show that the aircraft, if
no other damage occurred beforehand, was substantially below the speed
for any type of destructive flutter.

B, ANALYSES AND WIND TUNNEL MODEL TESTS

The original flutter investigation of the airplane was based on ex-
tensive analytical investigation and on low-speed wind tunnel tests,
Doubts still existed regarding the possibility of T-tail flutter at
transonic speeds. Flight limitations were set accordingly, and a
high-speed wind tunnel investigation was well under way at the time of

the accident.

In connection with the accident the following conditions were re-
viewed:

1) Wing -- tip floats partially filled with water or ice;
2) Flap -- a) & loss of pinch-up in the system,
b} an abnormal amount of ice in the flaps;
¢) a loss of hydraulic actuators;
3) T-=tail flutter;
4) Elevator -- a) a loss of actuator rods,
- b) water or ice in the trailing edge;
5) Rudder -- a) a loss of mass balance,
b) a loss of the actuator,
c) a broken top rudder hinge.

--In cases 2)¢) and 4)a), relatively mild flutter was indicated . .-
in speed ranges below the accident speed. The results of 4) a) may
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be significant in interpretating the wreckage because the elevators

would flutter after the stabilizer as a whole had left the airplane, The
possibility of 5)c) is still being investigated, although a preliminary
check does not indicate flutter, Such a failure could be of considerable
interest in that fracture of the rudder bracket would damage the hydraulic
lines to the stabilizer actuator. With the exception of T-tail flutter, all
remaining cases have been eliminated,

High speed tests and further analytical investigations of T-tail
flutter have been completed, The nature of this flutter has been explored:
it is a violent antisymmetric flutter involving mainly fin torsion with
stabilizer yawing and rolling motions.

The critical speed of this flutter is determined by so many para-
meters not accurately known (including those of the hull and the wing)
that analytical and experimental results are subject to various possible
interpretations. A conservative interpretation yields a small margin
(about five per cent) above accident speed. A larger margin, however,
is by no means excluded, Thus, a firm conclusion that T-tail flutter did
not cause the accident cannot be drawn from analytical and test in-
vestigations, On the other hand, this possibility is excluded by past
flight records and by an examination of the wreckage.

C. WRECKAGE EXAMINATION

With regard to antisymmetric T-tail flutter, the wreckage examination
revealed:

1) Stabilizer failures were remarkably symmetric; the middle
two-thirds was recovered in one piece. Both stabilizer trunnion
fittings show a clean fracture from high vertical tension load
and show no other damage., Flutter would produce high fore
and aft loads on these fittings, a different mode of failure,

2) High antisymmetrical loads would overload the critical con-
nection of the stabilizer center section blanket to the rear
spar. This connection was intact and showed no sign of

distress. .

3) T-tail flutter would put large torsional loads on the fin. No
permanent torsional shear wrinkles were found in the fin
leading edge, nor were permanent shear buckles found in the

fin blanket panels,

- 4) T-tail flutter, either kinematically or inertially, cannot
cause extension of the stabilizer actuating cylinder (which
failed in its fully extended position).
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Other possibilities of flutter were eliminated by an examination
of the wreckage.

1) Wing flutter would be antisymmetric. The fajlure of the
wing, like that of the tail, was remarkably symmetric,

2) Flap flutter could be caused by loss of the actuating cylinder
but it would be evidenced by damage to the top of the flap and
to the adjacent bottom of the beavertail on the nacelles. No
such damage was found.

3) Elevator flutter might be indicated by damage at both up and
down stops but could not have happened before the actuator
rods broke; it could have occurred after the break-up.

---r-

D. FIN STIFFNESS

For the second XP6M-1 and the YP6M's, a new fin is being designed
to provide an increase of approximately 80 per cent in torsional stiffness
(Fig. 19). This new design will replace the honeycomb panels with
relatively heavy aluminum sheet, increase the fin thickness of the upper
end, and effect a redesign of the bullet fairing, A substantial increase
in critical T-tail flutter speed is expected from this change. Until the
new fin is available, flight speeds for the second airplane will be re-
stricted to Mach 0,7 at sea level, varying linearly to Mach 0,95 at
21,500 feet. - Analytical and model test investigations will be continued.

*--

| J | com o

e~ ER NO, 8250

N . = SIABEOUY TYNOLLVN BM) 1V 03ONA0NA3Y



0628 "ON HA

TYIIN NQD

| REPROCUCED AT THE NATIONAL ARCHVES

CONFIDENTIAL
151'
/
/
FLIGHT N DESIGN / /
121 . RESTRICTIONS] DIVE / /
il ¥ E SPEED/ MODEL /
TESTS /
N !
X o} ,’nsz DDS
QY | A
Y. | V4 o
. / N
| [ I
N 6 / / 5
% ' Y -4
N /
§ ) Y /
Q ACCIDENT,I . II
\ 3.. I
/

0 I } 4 ' ' ' ‘

07 08 09 10 LI 12 13

- MACH NUMBER

‘ CONFIDENTIAL

SS

Fig. 18. Flutter Limits



REPACDUCED AT THE NATIONAL ARCHIVES

0528 ‘ONUI
INOD

VL

i.ﬁi'ﬁ"ﬂﬁﬁﬂ'-'-'-----f-

- CONFIDERTIAL
18 ;
i15%DDS SL !
1
16 . :
: "
g 1
144 : WIND TUNNEL :
w i g TEST i
o i o |
- | PROPOSED! .
| O
- 8 | : %
— |
- : : =
- >
R 10 : E
l ACCIDENT __ !
8" """""""""""" ) vhmiiadelen bl ‘R
05 1.0 15 2.0 2.5
FIN RELATIVE STIFFNESS
CONFIDENTIAL a

Fig. 19, Fin Stiffness



CONFIPENTIAL 57

X. CONTROLS

The flight path of the XP6M-1 during the accident suggests an
excessive stabilizer nose-up movement that caused a high-g nose-
down pitch of the aircraft and subsequent break-up, There are
two broad areas of possible cause for this excessive nose-up
stabilizer movement:

1) Forces external to the hydraulic or mechanical control
system;

2) Forces internal to these systems.

Although all hydraulic and mechanical control systems have
been investigated, the nature of the accident -~ violent nose-down
pitching of the airplane with little or no roll or yaw -~ indicates
that major effort should be devoted to an analysis of the pitch
control system (Fig. 20).

A, DESIGN HISTORY

The complete design history of the pitch control system is not
germane to the accident investigation. Nevertheless, a few of the
most pertinent facts should be mentioned here:

1) The aerodynamics of the airplane necessitated full power-
control of the stabilizer.

2) Full power-control of the stabilizer in turn dictated the
use of some type of synthetic feel system,

3) The response requirements of the stabilizer control system
made it necessary to use hydraulic power as the driving
force.

4) In the sys'tem there are dual mechanical control runs from
the control column aft to the feel system linkage and from
this linkage to the stabilizer-valve operating crank.

5) Two completely independent hydraulic systems are used
to power the control sufaces, Each of these systems
is used to power one section of a tandem hydraulic cylin-
der that actuates the stabilizer,

6) A full-scale control system mock-up was used for the
stability test program. Subsequent to the stability tests,
a life test of over six million cycles was run on the pitch
control system,
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B, INVESTIGATICNS

Many reports, investigations, tests, and studies were made by
the electro-mechanical department to determine possible causes
of the accident. A few of these will be mentioned to indicate the

types of investigations:

1)

2)

3)

4)

The stability study mock-up was used to ascertain the re-
sponse characteristics of the stabilizer under various types
of hydraulic system failure or malfunction,

Recovered components were examined for possible areas
of malfunction,

Failed tubing, pulley brackets, cables, etc., were examined
to determine what type of failure occurred.

Tests were run to study the effect of valve “’silting’’ on
valve spool friction. The stability study mock-up was
used to evaluate the effect of valve friction on over-all

airplane stability.

Several significant facts developed as a result of the investi-

gation:
1)

2)

3)

4)

5)

There was no evidence of initiating structural failure in
either the control system or the hydraulic system,

There was no visible evidence of contamination or galling
in the stabilizer control valves.

The *'q""* portion of the feel system was recovered and found

-to be in a position corresponding to the estimated airplane

speed at the time of the accident.

The stabilizer cylinder failed in the fully extended (stabilizer
nose-up) position. The fajlure was a combination tension and
bending failure of the upper cylinder barrel {(Fig. 21).

After failure of the upper portion of the stabilizer cylinder,
the lower portion of the cylinder (including the control valves
and associated linkages) returned to the same trim position
that was recorded on the last photo-panel exposure.
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C. POSSIBLE CAUSES

The hydraulic and mechanical control system could have caused the
accident through an unwanted signal entering the controls or through
the loss of a hydraulic system. Although there is some evidence that
these major possibilities were not the actual cause, they must still be
considered. The facts of the investigation indicate several possible
origins of an undesired stabilizer movement.

1. Unwanted Signal

An unwanted or undesired signal in the control system may have
caused the stabilizer to assume an excessive nose-up attitude that
resulted in structural failure of the wings through negative bending.

Pilot Error.- The simplest explanation may be that the signal was
produced by the pilot in error. Although both were experienced avia-
tors, this was the first flight in the XP6M-1 for one pilot.

Jammed or Broken Mechanical Controls .- A jammed or broken
mechanical control system 1s another possible origin of excessive
stabilizer movement. A jammed cable, a push rod, or a broken cable
that has snagged on structure might cause the pilot to overcontrol if it
suddenly broke loose while he was attempting to free the system, It
is believed, however, that if such a condition did exist, the pilot would
have reduced speed immediately and attempted to trim the ship with the
stabilizer trim actuator. The position of the q-feel device and the trim
of the system indicates that no such action was taken. It may be noted
that a broken cable could result in some movement in the control system
similar to that experienced by LCDR Horrell in the previous flight.

- Loose Object,- A loose object or structural component in certain
crifical areas could overpower the feel system and cause excessive
stabilizer movement, Due to the nature of the wreckage it is im-
possible to say conclusively whether this did or did not occur.

Loss of Feel,.- Sudden loss of feel could prompt an overcorrection
by the pilot, bul the fact that the stabilizer cylinder.returned to its
trim position indicates that the feel system was probably intact at the
time of the accident. Marks on the crank arms attached to the feel
spring show that the electric trim actuator was attached to the spring
when the aircraft broke up.
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2. Hydraulic System Malfunction

Within the hydraulic system itself --irrespective of external forces --
there are other possible origins of an excessive stabilizer movement.

Loss of One System.~ The loss of one hydraulic system, coupled with
stabilizer hinge movements in excess of the load capabilities of the other
system, would allow the stabilizer to assume a nose-up position. Because
stabilizer hinge movements were never determined in flight tests, the
possibility that these loads are above calculated values does exist. The
loss of a system could result from many factors, and this retains a
degree of probability in spite of the record of no failures during previous
tests and flights. Two independent systems were specified for the airplane
because of the very fact that hydraulic systems can and do fail. Failure
of one hydraulic system could be caused by:

1) Leakage of fittings, tubing, or components to allow a loss of
oil and pressure;

2) Bypassing of oil through a faulty component to produce a pressure
loss;

3) Pump failure;

4) Malfunction or inadvertent operation of a bypass valve, ac-~
cessible to the pilot for test purposes, that can dump the
pressure in one stabilizer hydraulic system (perhaps the wrong
one).

Loss of Two Systems.- The loss of two hydraulic systems could result
from any combination ol the causes that might produce failure in one
system. Nevertheless, the fact that the recovered half of the stabilizer
cylinder returiied to its proper trim indicates that this system was
operating at the trim position of break-up. Loss of both systems is
not considered a probability.

Stabilizer C éntrol Valve.- Malfunction of the stabilizer control valve
could cause excessive movement of the stabilizer. The stabilizer con-
trol valve was recovered in good working condition, however, and the
only type of malfunction that can be considered is high valve-spool friction
due to ‘‘silting’*. High friction will cause hunting of the stabilizer sur-
face; the amount of hunting depends upon the setting of the q-feel system
and the amount of friction. Tests have been made to indicate that the
maximum *’silting’’ friction from a valve spool is 40 pounds, The time
required to obtain this friction with no valve motion was two minutes.
This corresponds to a hysteresis of less than 0.25 degrees of stabilizer.
movement. These tests indicate that spool friction as high as 90 pounds
does not produce an unflyable airplane. It should be noted that **silting"’
could result in some control system movement which might be related
to that experienced by LCDR Horrell in the previous flight.
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D. RECOMMENDATIONS

As a result of the investigations, changes are being incorporated
in the second XP6M-1. These and many other changes are being made
in an attempt to increase the safety and reliability of the aircraft.

1} A larger stabilizer cylinder, whose capacity is approximately
25 per cent greater than that of the present one, is being designed.

2) The bypass valve on the Number 1 stabilizer hydraulic system
will be disconnected except on particular test flights that require
single-system operation,

3) The bypass valve on Number 2 stabilizer hydraulic system will
be removed,

4) 'The feel system is being strengthened..
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XI. FUEL SYSTEM

The XP6M-1 carries JP4 fuel in four flexible-cell hull tanks above
the minebay area and in two integral wing tanks. The hull service
tanks Numbers 1 and 3, forward and aft on the port side, are self-
sealing. The hull auxiliary tanks Numbers 2 and 4, on the starboard
side, are self-sealing and non-tear. Each of the hull cells has a full
capacity of more than 5200 pounds, and each of the wing tanks contains
more than 25,000 pounds,

A, FUEL MANAGEMENT

Management of the fuel system is accomplished through two visual-
flow fuel control panels: one accessible to the pilot and copilot in the
cockpit, and an auxiliary panel accessible to the flight engineer at the
radio operator’s station (Fig. 22). In normal management the two out-
board Engines 1 and 4 are fed from the forward service tank, and the
two inboard Engines 2 and 3 are fed from the aft service tank, Control
of fuel feed to the engines is possible only from the pilot's panel, but
he can delegate to the auxiliary panel the transfer of auxiliary fuel to
the service tanks.

. The rotary switches on the pilot’s control panel are fairly reliable
indicators of the switch position in flight, From the recovered panel
the switch positions are:

1) Boost pumps on;
2) Engine fuel feed valves closed;

3) Auxiliary fuel transfer relegated to the auxiliary control
panel,

The auxiliary control panel contains toggle switches for the various
transfer pumps and fuel valves., These switches do not give a reliable
indication of their actual position in flight. Therefore, it was necessary
to inspect the actual fuel valves to establish fuel management. These
d-c motor-operated, gate-type valves employ a gear train and lever to
actuate the valve gate, and their recovered position is indicative of the
inflight setting. Twelve of the fourteen valves were recovered., The
two missing are the shut-off valves for Engines 2 and 3 fuel feed.

-- -»The fuel-shut-off valves from Engines 1 and 4 were recovered in an -
open position. This indicates that the pilot's movement of the switch
to a closed position occurred after the loss of d-c power, and that the

CcoO TIAL
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fire extinguisher had not fired to these engines. The forward and aft
service tank valves were recovered cloced, but this was an automatic
and temporary position. Glide attitudes of 7~1/2 degrees or more will
cause an automatic shut-off of the valves if the tanks contain as much
fuel as indicated on the recovered panel. A sustained negative g would
also cause automatic shut-off. Anocther valve, recovered closed, re-
vealed that the pressure fueling manifold exiending into the airlock adid
not contain fuel under pressure. A test of the recovered valve verified
that there was no leakage.

The fact that the Number 1 transfer, Number 2 transfer, cross-feed,
and cross-fuel valves controlled from the auxiliary fuel panel were re-
covered closed indicates that no attempt was made to use emergency
fuel controls. Therefore, the actual valve positions as recovered con-
firm that there was normal fuel management. The auxiliary tank fuel
levels further substantiate this fact. "

B. IGNITION SOURCES

The interiors of the three recovered hull cells show no evidence
of burning, The exterior of the Number 4 cell, however, is scorched
over a large area, Extensive burning on the outside starboard hull
forward and aft from an opening in Number 4 cell shows that the fire
in this cavity burned in flight.

The fire was fed from the Number 4 hull tank, and it is possible
that loss of fuel from this tank was the white cloud reported by witnesses.
Examination of the damaged Number 4 tank door, which was blown loose,
revealed a type of failure that could be caused by excessive uniform
pressure, possibly an explosion. Like the opening in the starboard hull,
loss of this door would have a negligible effect on the longitudinal hull
stiffness, flight characteristics, and structural strength of the aircraft.

A separate plot of all recovered equipment, tubing, and connections,
which were part of the fuel and vent systems, did not reveal any specific
area where concentrated burning took place. One 1-1/4-inch diameter
tube appeared to have an explosive, bursting type of failure. It was
examined and duplication tests were conducted. The results showed
that the tube contained fuel which was heated by an external fire. The
tube subsequently burst under pressure--an effect, not a cause,

Other scorched areas within the wing tanks were examined and
found to have been burned after break-up.

Operation of the cabin conditioning system was interrupted priox:
to the flash fire which developed in the airlock after break-up started.
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The system was operating normally except that it did not provide stub
wing box ventillation because the doors at each end of the airlock were
open.

1. Fuel Leakage

Tank, fuel, or vent system leakages are possible sources of com-
bustible fuel or vapor. Figure 23 --showing all pressurized and un-
pressurized fuel and vent system equipment and connections--was con-
structed to establish points of possible leakage and ignition. Points
where leaks were discovered at some time after the original installation
in the airplane are circled.

Repetitive leakage areas were the cross-feed fuel line, pressure
feeding manifold, and vent system connections. They have been corrected.
The cross-feed fuel line (a metal tube) was replaced with a flexible hose
prior to the last flight, The pressure fueling manifold has been rede-
signed to incorporate a flexible hose with multibolt, flanged connections
rather than the large nut-type coupling originally used. All of the flexible
couplings throughout the vent system are being eliminated and replaced
with standard metal tubes and flexible hoses with standard end fittings.

2. Ignition Pointsg

Electrical, electronic, and instrumentation installations are possible
ignition points for fuel or vapor leakage. The hot air duct, however, re-
vealed under test that it is not an ignition source. In the test chamber
a temperature up to 710 degrees on the duct metal failed to ignite fuel
vapor or insulation spontaneously, but firing a spark plug within the
chamber resulted in immediate ignition, assuring an explosive mixture,

" Calculated engine air bleed temperature during flight is 590 degrees

Fahrenheit.

The electronic, electrical, and instrumentation wires that pass
through the minebay area are continuous except where they terminate
at equipment. A physical break or disconnection of the wiring, with
subsequent short circuiting on the structure, is a possible ignition
source. Brown recorder stepping switches of the VGTA unit are possible
instrumentation sources of ignition.

Electrically operated fuel valves have explosion-proof motors, and
limit switches such is those on the mine door are hermetically sealed.
Toggle switches and interphone jack boxes in the minebay area become
a hazard only when a crew member operates them, or if a loose wire
short circuits to structure,

——— o o= Y S
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The possibility of a static electrical charge resulting from motion
of the fuel cell against its non-metallic backing beard is being in-
vestigated as an ignition source. A full-scale tank-slosh test speci-
men. is being instrumented to evaluate the problem. It has been con-
cluded that the most probable ignition source for fire in the minebay
area is a broken electrical wire short circuiting on the airecraft
structure.

3. Possible Causes

There are a number of possible fuel and ignition sources in the
stub wing box area. With the airlock doors open, no positive venting
of this structure was available, and the possibility of an explosion
definitely existed. Both sets of stabilizer control cables pass through
the wing box. An explosion in the area, by propelling instrumentation
and other units into the lines or cables, could have caused a loss of
longitudinal control. -

I Calculations have shown that an explosion in the pressure box of
25 psi would have failed the fasteners to the blankets, resulting ina
positive bending failure of the wing. Such failure, of course, did not

. occur. The recovered parts of the structure did not show that they
were subjected to pressure; however, they are of such heavy gages
that low pressures would not have deformed them permanently. The

I possibility remains that this accident was caused by a loss of longi-
tudinal control resulting from a relatively low-pressure explosion

I in the stub wing box.

4, Eliminated Causes

Fuel cell failure, usually:associated with a swelling sealant or
splits in the inner liner, has been a serious concern with other air-
craft. Nevertheless, the fuel cell liners of Hull Tanks 1, 3, and 4
gave evidence of no flaws, and there was no trace of sealant rubber
in the three filters recovered. The XP6M-1 cells had completed
25-hour slosh-leakage, accelerated-load, and gunfire tests without
failure, At present, a 100-hour slosh test of a typical self-sealing
cell (Hull Tank 3) is being made to find if weak areas exist in the
installation,

Malfunctions of the fuel quantity and vent systems were also elimi-
nated as possible ignition sources. Manufacturer's reports show-that- - - -~
instrumentation energy levels in the fuel quantity system were kept
too low to create an explosion hazard even with open or short-circuited
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wiring. Furthermore, a vent system malfunction did not cause excessive _

- tank pressures, Readings of recovered pressure gages from the fatal

flight agree with those of previous flights.
Other possible ignition sources were found inapplicable:

1) A typical, welded, tubular fuel manifold failed under test at
380 psi. System operating pressure is 60 psi and proof
pressure is 120 psi.

2) "Recovered fuel pumps showed no evidence of overheating, fire,
or explosion. The hull tank pumps were below the fuel level
when the accident occurred.

3)- Service tank fuel levels and a closed valve in the transfer line
rule out the possibility of an overfilled service tank.

C. RECOMMENDATIONS

The findings of the accident Investigation have prompted many
recommendations for improving the fuel system. Corrective measures
involve items possibly related to the accident and others that concern
general safety. Of the former items, the following are recommended:

1) Improve the sealing of hull tank cavities, and conduct water
tests to ensure liquid tightness in the lower cavity areas.

2) Eliminate flexible couplings from the vent system and replace:
them with metal lines and flexible hoses with metal end fittings.

3) Incorporate a fume-tight enclosure for the hot air duct and all
wiring in the fuel tank cavities.

4) Provide positive venting of the stub wing box.

5) Ensure that all equipment and wiring in non-safe areas is .
explosion-proof and that all switches are hermetically sealed,

6) Install a continuous hoge for the hull-cavity vent line where
it passes through the wing tank in place of the original metal
tubing sections with interconnecting couplings.
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7) Replace existing fuel valves (standard in industry) with an
improved type to avoid the possibility of fuel leakage from
over-torqued flange bolt attachments,

8) Replace all energized instrumentation units with explosion-
proof types.

The following recommendations involve items for general improve-
ment:

1) Increase the size of the fuel transfer lines from the wing tanks
(Rib 56) to the service tanks to reduce the time required to
refill service tanks after use of the afterburnera.

2) Identify all fuel systems control valves with readily visible
decals to facilitate manual operation in the event of 28-volt
electrical failure,

3) Relocate the pressure fueling unit aft of the airlocic to
. eliminate posaible fuel or vapor leaks in the airlock com-
partment.

CORFIDENTIAL

.. . ER NO, 8250 . ' Mmmmxvcammu .



--%"- ‘- ' . -. 'l . " ‘' N ‘TN . -'-'-r o

0528 'ON Hd

REFPROOUCED AT THE HATIONAL ARCHIVES

PILOT FUEL CONTROL

AFT

SERVICE
TANK

CONFIDENTIAL

N

G) CROSSFEED

ENGllNE

Y ENGINE
L 2 .
9 ENG VALVES 6

ENGINE
3

[ ¢

5

ENGINE
4

FWD

SERVICE

TANK

CONFIDENTIAL

AUX FUEL CONTROL

ol

.Q,_

| FWD

SERVICEHIS! D |

TANK

AI;JA NAlyx 1 FWD AUX
INPUT e TANK
PRESSURE (Or------
FUELING
15 ROSROF
LEFTWING RIGHTWING
TANK & TANK
| T T,\ \cno§sru; ! '.

Fig. 22, Fuel Control Panels

™\

. AFT
. . .
o [+ 1+ SERVICE

13]

oL



 REPRODUCED AT THE NATIONAL ARCHIVES

.t

CONFIDENTIAL

B '| | N (v |;1~ | e NO A |

------
A R L L i L L LT
...............

i I

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

- > —

| : . P ] P
T o recvut ) K| B R DO
oy s gt ’ .- T Si._ ] - - E - LK IECE JE N BT P I T
_— S R oy s o= UL
T,

0628 "ON Hd

EQUIPMENT
« PRESSURE EQUIPMENT
CONNECT
« PRESSURE CONNECT
- VAPOR EQUIPMENT
- VAPOR CONNECT
------ HOT AIR DUCT
—INSTRUMENT TUBING
— ELECTRICAL WIRING
—~=-ELECTRONIC WIRING
---- INSTRUMENT WIRING

NO.3

NQ. 4
SERVICE TAKK

AUX TANK

CONFIDENTIAL

1L

Fig. 23. Fuel Equipment and Wiring, Hull Tank Region



-CONFIDENTIAL 72

al
-
-

XIl, OTHER SYSTEMS

The electrical power systems and utilization circuits in the
XP6M-~1 airplane were not found to be the initiating factor in the
accident, The circuitry and wiring, however, may have been a
contributing factor in that chafing or physical damage to wiring or
equipment could result in an ignition source. This ignition source,
in conjunction with the proper mixture of fuel and air, could have
initiated an explosion or fire. There was no evidence available to
verify this premise, ' '

Photo panel records proved that there was electrical power at
1518:28 PM. Alternating-current and direct-current power wer>
available afterwards to change the position of the stabilizer feel
actuator and to close the service tank shut-off valves in the fuel
system. The exact time that electrical power ceased to exist could
not be determined, but no evidence was found to indicate that power
was not available until the engines left the aircraft at break-up.

Other aircraft systems - Instrumentation, electronics, and cabin
conditioning - are discussed in detail in Volume II of the Accident
Investigation,
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XIII. REVISIONS TO AIRCRAFT

When the first XP6M-1 was lost, the second aircraft was in ground
test status, scheduled to fly about six weeks later. At that time it was
equipped as a prototype. All normal equipment except the turret and
navigation system were installed, equipment and powerplant were in-
strumented for demonstrations, and provisions for a five-man crew
were completed. The pilot was provided with an ejection seat, but -

the remainder of the crew would use an escape chute leading down from
the flight deck floor.

It was decided that this aircraft must be removed from ground test
status and reworked to provide ejection seats for four crew members
and instrumentation to permit it to accomplish the tests planned for
both the first and second aircraft, In general, the added instrumentation

was for aerodynamie stability and control, performance, and struc-
tural loads and vibration data.

A, SHIP*NUMBER 2 CHANGES

All engineering departments were requested to review the airplane
design and recommend changes, studies, or tests of systems or com-
ponents wherever they appeared hazardous or questionable. Out of
some 200 recommendations that were considered carefully, approxi-
mately 40 changes were selected for incorporation prior to flight.

These changes fell into four categories from which typical examples
will be noted{Fig. 24):

.1} All pending engineering changes:

Beef-up of hull side skins,

Revision of eﬁgine anti-icing system,
Beef-up of stabilizer bullet and door,
Provisions for slat bearing greasing:

2) Pilot recommendations:

Relocation and simplification of fire extinguisher;
Revision of rudder toe-pedal travel,
Revision of spoiler control linkage,

Addition of knee guard over long trim whell;
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3) Possible flight hazards revealed by the investigation:

Removal of inflammables from forward beaching gear com-
partment or airlock,

Installation of rear view mirrors,
Removal of rubber Teck fittings from vent system,
Increase of fuel transfer rate, wing to service tanks,

Provision of fumetight enclosure for ducts and wiring in
tank cavities, .

Removal of stabilizer shut-off valves,
Use of latest type flight gear for crew,
Addition of telemetering for continuous ground monitoring;

4} Nuisance items:

'Addition of door to stabilizer bullet fin junction,

Beef-up of stabilizer bullet structure,

Beef-up of hydroflaps,

Beef{-up of APU inlet and exhaust ducts,

Replacement of all frame-to-longeron gussets in aft hull,

In addition to these changes, approximately 40 design areas were
reviewed or inspected on the airplane, 25 studies were made of various
aspects of the airplane design, and 20 new tests were authorized to
be made prior to or during the initial flights of the second airplane.
Two changes, now in progress but not completed, will be made later,
They are the installation of a new fin and a larger stabilizer cylinder.

The airplane has been returned to ground test status, and release for
flight has been requested. It is planned to treat the airplane as a new
untested prototype. The airplane will be flown at first with severe
restrictions which will be lifted as flight test data indicate such ex-
pansions of the envelope are safe.
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B. FLIGHT RESTRICTIONS

A flutter limit of Mach 0.70 at sea level, varying linearly to muc.
1.0 at 21,500 feet and above, will be ohserved until the new f{in is in-
stalled on the airplane (Fig, 25).

To determine stabilizer hinge moments in flight, a placard of Mach
0.75 at sea level, varying linearly to Mach 0.80 at 10,000 feet and above,
will be followed initially. Flight test data obtained at speeds up to
Mach 0.8 will be extrapolated in accordance with stabilizer hinge _
moment curves from wind tunnel tests to predict hinge moments
at higher speeds. Flights at higher speeds will follow a step by
step procedure to assure a known safe margin of pitch control power,

A minimum of three flights to test stabilizer hinge moments will
be necessary before Mach 0.95 is achieved at high altitudes.

The original flight restrictions for the first aircraft were Mach
0.85 at sea level, varying linearly to Mach 0.95 at 21,500 feet and
above. This restriction was imposed primarily because of questionable
flap and wing trailing edge strength at higher Mach numbers, After
it is shown that ample pitch control is available to fly to these limits,
flap loads in flight will be obtained to determine the adequacy of the
flaps. After flap strength is proven, the airplane will be restricted
only by the {lutter limit.

Because of questionable longitudinal stability at extreme aft cg
positions at high speed and low altitude, the aft cg, (normally 44 per-
cent MAC) will be limited to 40 per cent for speeds in excess of
Mach 0.7 at 5000 feet and Mach 0,92 at 13,000 feet. No limiting speed
for full aft cg is necessary above 13,000 feet., When longitudinal stability
margins are determined at 40 per cent MAC at high speed and low
altitude and at 44 per cent MAC outside the placarded region, itis
expected that this limit will be lifted without modification to the airplane.
When all of the limits noted above are removed, the airplane will be
flown without restrictions.
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X1V. ADDENDA AND ERRATA

New data still being accumulated will be added to this report if they
prove to be of critical relevance to the accident or its discussion,

Pages 1 and 19:

\

Taxi tests of the first XP6M-1 were befynn on June 23, 1955, The
first airborne flight was made on July 14, 19565,
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FOREWORD

This is Volume II of the findings of the XP6M-1 accident in-
vestigation committee. Volume I (Summary) was limited to a brief
account of the major factors directly concerned with the accident.
Volume II covers in detail the suppo:-ting data and special studies
made during the investigation.

Determination of the cause of an accident is often simplified by the
availability of a few significant facts or clues which quickly lead to the
solution., In this accident, certain information was missing:

1) There were no survivors;

2) There was no chase plane -- it had been deemed unnecessary
because the flight plan included nothing which had not been
checked in previous flights; :

3) There was no wire recording -- the wire was recovered but
it had become stuck in the recording head at the time of the
last landing,

4) There was no radio contact,

Information from any of these sources might have narrowed the scope, .
and shortened time of the investigation. As a further complication, .
most of the wreckage was on the bottom of the Potomac River under
fifty to seventy feet of water. :

Therefore, it was necessary to organize a special project to: |

'1) Recover, identify and reconstruct the wreckage; .

2) Obtain evidence from the wreckage to show sequences of struc-
tural failure, fire and explosion damage, systems and equip-
ment functioning or failure; -

3) Review the structure and each component systexn for evidences
in design, test program, inspection, and service history which
might lead to clues of possible troubles; .

" 4) Integrate all the seemingly unimportant scraps of mformation

into a pattern which permitted determination of the most pos-.
sible cause, I,

- - - -

- s . - ._

=

, DECLASSIFIED -~ | -
Ruthosity VNN G4 7030 ONFIDENTIAL
LY. N 4T A

SIAHDWY WNOUYN FHL LY T2ONA0HY




e TR

iv

- as required by the several investigations. To maintain unity of effort-

CONFIDENTIAL

Organization

The organization chart indicates the groupings and key people of the
accident investigation committee. The best men were picked for the
particular job in hand. In some cases, XP6M-1 Group Engineers were
selected for their intimate knowledge of the airplane. In others, staff
design engineers and even section heads were detached from their
regular duties in order to provide a wider range of knowledge and ex-
perience. A basic sixteen man committee directed the efforts of approxi-
mately 100 technical people. These people were retained as long as :
their services were needed -- in some cases, one or two weeks, and
in others for the full period of four months. In addition there were others
from Engineering, Manufacturing, Service, etc. not directly assigned
but who provided data, services and advice to the committee,

Method of Operation

Each committee member organized the efforts of his own group, :
and manpower was apportioned between Patuxent and Middle River

between the two locations, Martin airplanes were used for four or five
weekly trips during the first two months and two trips per week'there-
after.

. A meeting of the entire committee was held every week where each (D

specialist discussed the progress of his investigations and submitted

his conclusions and suppositions to the entire committee, This pro-

cedure assured dissemination of the factual information to the entire

group and prevented digression or compartmented thinking. Most

important, it subjected each expert to critical and independent ques-

tioning of his program, conclusions, and suppositions by all the other

members. Conscious efforts were made. at all times to maintain an

independent and objective viewpoint. . -

Qutside Consultants

Other means taken to assure the effectiveness of the program and
the validity of the conclusions included the participation of indepen-
dent outside groups and agencies,

The head of the BAR office and four of his engineering staff parti- .
cipated directly in the daily work of the committee., Officers from
Naval Air Safety Center attended most of committee meetings. Repre-

. sentatives from Allison Engine Company also participated as full mem-

hd

bers of the committqg_,

- -
-

Mr. Sydney D. Berman of the Air Force Directorate of Flight Safety
spent two weeks on the job. His written report is a part of this fore-
word. Dr. Russell S. Fisher has supplied very significant information

~
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in his autopsies on the crew members. There have Eeen several con-
ferences, visits and discussions with specjalists from the Civil Aero-
nautics Board, NACA Langley and NACA, Cleveland

Metallurgical questions were discussed with representatives of the
Naval Research Laboratory and the Aluminum Company Research Labo-
ratory. Mr. J. Ludwig of Chance Vought came to Baltimore for a
thorough discussion of control system problems., Valuable information
on gasoline explosions was obtained from U. S Army Ordnance at
Aberdeen Proving Grounds, :

Grateful'acknowledgement is made tothese associated consultants,
In some cases, their suggestions have stimulated new considerations
or a shifting of emphasis on work already started. Most important
is the independent checks which these associates have given to the
committee work.

.

- -
.-

Associated Consultants

BuAer Representatives . Aluminum Research -

Laboratogz
Capt. R.F. Kane 3 Mr M.,S., Hunter
Mr. J. Neuner (Asst. Chief Metallography)
Mr. H. Chandler . and others at New Kensington
Mr. P, Sicardi
Naval Air Safety Ctr., Norfolk * Naval:Research Laboratory
Cdr. W.E. Carver o Dr. G. Erwin
Lt. Cdr. H.N. Moore - Mr. J.E. Kies
and other officers ' .
Allison Engine Co, e . Civil Aeronautics Board . - N
Mr. D, Steeg Mr. M,V. Clarke '
Mr. L.O, Nolan, Jr. {Structures)
Mr. R, Meentz Mr. A.B, Hallman.
‘ (Propulsion) _
U.S. Air Force Directorate of  Chief Medical Examiner
Flight Safety ., - . State of Maryland
. Mr..S, Berman . R 2 Rus_sell'_S.' Fisher. __:
DECLASSIFIED

Aumo.-:;y _MW] Sy | ' PNFIDENTIAL

—7=7 SIASOYY TYHOLYN 3L 1Y 03N00HATY

0

.
- ey
[ R LA TN



CONFIDENTIAL ' vii

r-

LY
LY

Associated Consultants (con't)

NACA, Langley, Virginia Chance Vought Aircraft

Mr. H.A. Soule, Asst. Director Mr. J. Ludwig
Mr, Melvin Gough, Flight Research '
Mr. D.J. Martin, Vibration and Flutter
Mr. R.A. Anderson, Structures
Mr. B.P. Brown, Stability and Control
and others

NACA, Lewis Laboratory Army Ordnance, Aberdeen

Mr. G.M. Ault, Propulsion Mr. H. Rosenberjy
Mr, Bernier
Mr. M, Smith

Frankford Arsenal,
Philadelphia

Mr. S. Rolle
Mr. C, Johnson
Mr. L. Miller

REPORT OF MR. SYDNEY B, BERMAN

Special Aircraft Accident Investigation of Model XP6M-1
Potomac River, Maryland on December 7, 1955

The Accident

Model XP6M-1 manufactured by The Glenn L, Martin Company took
off from Patuxent Naval Air Station, Maryland on a general test and
familiarization flight at 1505 on 7 December 1855, Approximately 14
minutes later, the aircraft disintegrated in flight. All four crew members
suffered fatal injuries. ,

History of Flight

The aircraft had just completed a flight of approximately 1 hour 30
minutes duration. It had landed to enable a change of flight test pilot
personnel. No servicing was accomplished., Approximately 14 minutes
after take-off, the concensus of the considered more reliable witnesses
observed the aircraft to descent rather steeply from approximately o
. ~~.-2»10;000 feet to-approximately 3506 feet. White smoke, -olack smoke, fire~™ = """
and structural disintegrations was observed, One parachute was seen
to blossom at a low altitude.
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Investigation and Analysis

The aircraft had accumulated approximately 50 hours of air and
water time. The program being flown at the time of the accident was to
perform static longitudinal stability runs. All other flights were covered
with a chase plane; however, on this flight the chase plane had returned
to base for refueling and hence, the fatal flight was not covered. In
addition, although the aircraft wire recorder was recovered, it unfor-
tunately had malfunctioned at the beginning of the flight and hence, could
not provide any information pertaining to the accident. There were two
photopanel cameras installed, one of which was recovered. The film
recorded the time of flight, altitude, airspeed, Mach No. and engine
R.P.M.

The wreckage fell in the Potomac River in an area approximately
3-1/2 nautical miles long and 1/2 mile wide. The general location is
east of 5t, Georges Island, Maryland in the vicinity of Buoy No. 6. Sonar
detection equipment was used with remarkable success in locating pieces
of wreckage. There developed three primary areas of wreckage re-
covery.

a. The main area from which hull parts, minor wing and nacelle .
items were recovered, .

b, Forward area (approximately one mile from center of main O
area) where engines No. 1, 2, and 3 were found, ~ .

c. Aftarea (approximately one mile from center of main area)
where portions of tail surfaces, outer wing fragments and other light
structure were found.

Generally, about 90% of the aircraft structure was recovered. These
consisted essentially of: the forward hull to bulkhead No. 407 (station
forward of mine door); the aft hull from No. 647 (station forward of
No. 3 and No. 4 hull tank area) rearward to stern; numbers 1, 2, and
3 engine; parts of No. 4 engine; right and left elevator; outer forward -
portions of stabilizer; nearly all of the fin; inner and outer portions
of right and left wing; and parts of outermost portions of right and
left wing; wing parts in hull area; rear spar hull bulkhead; portions
of the front spar hull bulkhead and hull structural members between
front and rear spar bulkheads; and the mine door in two pieces., Es-
sential parts still to be recovered are: the central portion of the
stabilizer, the rudder, portions of flaps, several fuel valves, etc.

On the flight immediately preceding the fatal flight, the pilot on the

- £ “tontrols experienceéd u suddenforwartd gmatch movVement of approximately.. . ~»- ..
2 inches travel, It immediately returned to its original position. No - ‘
noticeable effect on aircraft pitch or trim was apparent. A gustload:"

v
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acting on the stabilizer and slave elevator was not the cause due to the
irreversibility of the control system. Endeavors are still being made
to isoclate and evaluate the particular item which the pilot experienced.

A detailed examination of the wreckage by the writer revealed the
following observations and evaluations:

a. The number 4 hull fuel tank door had separated from the
adjacent hull structure due to forces generated by a fuel air mixture
explosion. This door is approximately 102 inches long by 64 inches wide.
The door is attached in the hull such that one end of the long side is
hinged to the lower side of the hull center beam, and the other end of
the long side is fixed to the top of the hull lower chine. The variation
in height of the door attachments is such that the door supports the fuel
tank on a 45 degree plane, Parallel to the edge of the short side run-
ning beamwise across the panel are 16 "Zee" section channels fabri- .
cated of sheet aluminum alloy. The 820 gallon tank rests on a plastic
insulating material which in turn rests on the top of these "Zee"
channels., It was noted that all of these channels had compression
failures in the upper flange portion of the channels. These fallures’
were of a uniform nature and were approximately equal in distance
from the ends of the door. The failure of the door Around the entire
attachment to the structure was in downward direction. The entire-
failure pattern of the stiffness (Zee channels) and of the door attach-
ment is indicative of a uniform pressure acting perpendicular to the
inside face of the door. The requirements necessary for an explosion
are readily available. The fuel is obtained by leakage of the tank or
its plumbing. The ignition could be one of several sources.. One of -
these probable sources is a bundle of wires in this region that is con-
tinually being energized since they feed the fuel transfer pumps, The
tank contained approximately 2/3 fuel.- The likelihood that excessive
"g'" forces acting on the fuel failed the door as described exists but.is
improbable. In order for the weight augmented by the forces of ac-
celeration to deform and free the door the airplane would have had to
be rotated through 45° at the moment of application of the load,. Any angu-
lar variation within reasonable limits other than 45* would not result
in the uniform compression buckling of the upper part of the "Z" chan-
nels as occurred. The door was recovered approximately one mile -
back along the flight path from the structure to which it is attached;

b. - The interiors of the flight crew compartment (Station 228
to Station 353) and of the air lock compartment (Station 353 to Station
407) had been subjected to short duration fire of the flash type variety.
This fire was more intense in the region of the left rear floor area
of the air lock compartment. A general burning was also evident in

. r the-fire-retaczdaxnt -sound proofing-nratertal-tn*each compa-iment as well ..

as darkening and blistering of paint. The plywood cover on the sea chart
on the floor of the crew compartment was charred. The writer's evalua-
tion is that the fire in these compartments is incidental to something having

: - N - -
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already been catastrophic to the aircraft. Observatwn of bulkhead No.
407 revealed several holes punctured {n the web, The direction of the
missiles was from the rear piercing the web in a jagged pattern inward
or forward, The holes averaged from two to four inches wide. The fire
mentioned earlier in the air lock compartment flared out of these open-
ings in the web. This was apparent since the rear side of the web around
the holes was smoked. The only inflammable matter that could cause
the fire damage as described in each, the hell hole and crew compart-
ment is JP-4 fuel escaping from the single point fueling line, It was
determined that under a certain routine in fuel management 6 to 8
gallons of fuel would be trapped. It is possible that while the airplane
was undergoing some unorthodox maneuver, the fuel was thrown out
from the fueling line. When structural disintegration of the hull area
between the wing spars bulkheads occurred, the web of bulkhead No. .
407 was pierced, however, before the fire occurred.

c. The right and left side of the wings failed in a strikingly
similar nature, The putboard portions failed due to positive accelera-
tion. Each of the engines separated from the wing in an upward direc-
tion., Each wing at the hull attachment failed in a downward or negative
direction, - The bottom and top wing cover skins between spars in the -
area of the hull failed in compression and tension respectively which is
synonymous with the negative direction of failure of the wings at the
hull sides. Although fire damage was apparent on both wings, this fire
again occurred after structural break-up. This conclusion was readily
apparent by rebuilding parts. of the wing structure and ascertaining .
the relationship of burned and clean pieces adjacent to each other,

d. The bomb door extending in the bottom of the hull from bulk-
heads No. 407 to 749 had broken into two pieces, the fracture occurring
just forward of rear spar bulkhead No. 604, Examination of the frac-
tures around the bottom and sides of the door revealed that the separation
was due to a tension load. The retention of the door in the hull is ac-
complished by a huge trunnion type of fitting at the aft end, supported
by bulkhead No, 749. This trunnion is so designed that it can transmit
only vertical load but no drag load, At the rear spar bulkhead No. 604,
two large hooks clamp onto two oblong handles attached to the door.

‘These hooks can transmit both drag and vertical loads. The forward

part of the door is attached to the operating trunnion at bulkhead No.
407. This trunnion can take drag and vertical loads. In order to re-
lease and break the bomb door it is apparent that a large tension load
had to exist in the lower part of the hull as well as a large load acting
vertically downward through the wing spar bulkheads. Except for slight
scorching at the aft right corner of the door, the entire door was clean
of fire mdicatxon.

- - ey
- .

e. The rear gpér vdrig'hull bui}.cﬁ‘e:zi.d \-was‘recoverec.l essentia.lly
in one piece. The skin adjacent to the structural box housing the hinge
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hooks for the clamping of the bomb door had failed in tension due to drag
loads. This entire structural member had no sign whatsoever of having
been subjected to heat, smoke or fire.

f. Only small pieces were recovered of the front spar bulkhead
as well as of the hull structure between the front and rear bulkheads.
These pieces again are similar to the rear spar bulkhead in that they are
clean without any evidence of smoke or fire damage. .

g. The hull from Staticn No. 647 (forward of the hull rear tank
area) clear aft to the stern (Station 1443) was recovered more or less
in one piece. The entire right side was severely burned such that almost
no side skin remained and in large areas even the ribs were burned out.
The left side suffered no fire damage but did sustain severe distortion.
This distortion was in an inward direction as would be the case upon
hitting the water on the left side. Examination of the right side burned
area indicated burning both in flight and on the water. This was in-
dicated by burned side skin being blown free by slip stream effect as
well as driplets and puddles of molten aluminum alloy deposited on ribs
in a direction perpendicular to the skin, The point the writer wishes
to emphasize is that no fire occurred in this entire rear hull area while
the aircraft was a sound body. The reason for this statement is that
the rear spar bulkhead at Station 604 and adjacent hull skin as already
mentioned were clean of all fire indications, whereas there exists severe
fire damage of the immediate adjacent skin and bulkhead No. 647. Hence,
it is obvious that while the airplane was intact, there was no fire; other-
wise, the rear spar bulkhead and adjacent skin would also show signs of
fire. An explanation of the source of the fuel that fed the fire which de-
molished the entire right side of the hull aft of bulkhead No. 647 is '
presented. When the structural explosion and disintegration occurred
in the hull structure between the spar bulkheads, the structural in-
tegrity of the hull and the aircraft no longer existed and the aft part
of the hull was now a free body. Upon separation, the No. 2 hull tank .
located between the wing spars and containing approximately 500: .
gallons of fuel could have been thrown out and impinged lpon the for-
ward part of bulkhead No. 647.

g. Examination of the skin on the right side of the hull directly
beneath the fin indicate that an abnormal high up load was imposed in
this region sufficient to create permanent tension field distortions. -
This load was imposed prior to the fire as indicated by the fact that -
the high spots of the distorted skin were attached by the fire., The heavy
plate of the fin on the right side had failed in tension due to an up load
on the right stabilizer, whereas there {s indication of a compression
failure or of down load on the left side of the fin, This type of failure

.o e -eadsdndicative:Teltherlatter in the empennage or of anrimushally high™

unsymmetrical horizontal tail load creating a rolling moment from
right to left., Again to be noted is that fire damage on portions of the

|
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fin with clean portions of the fin in consonance with fire damage on the
hull.structure beneath the fin indicate that the disintegration of the fin
occurred before the fire,

h. ‘Examination of numbers 1, 2, and 3 engines indicate they
were not involved in the accident, Only parts-of number 4 engine were .-
recovered. However, the cowling of this engine was recovered which was - -
in fair condition. S

i. Since no logical sequence of events could be developed, néone
are presented, * .

Conclusions

-

1. There was noé fire in flight before structural disintegration.

2, The number 4 hull tank door was subjected to an explosion which
freed it from the structure,

3. Examinationrevealed thatthere are no"g"limiters inthe stabili-
. zer control system and that approximately 100 pounds of pilot
effort if suddenly applied could result in wing structural failure

4, Information is that limiting flutter speed is marginal and that
the spread from the.actnal flight speeds are not within the regu-- GD
lations,

5. . Since nothing but small pieces of the hull between the spar : L
bulkheads were recovered, a possibility exists of a high- :
intensity fuel tank explosion in this area.

Recommendations

1. That entire control systems be reevaluated.

2. That the structural analysis and flutter design be reviewed
and aircraft be modified if necessary.

3. That the hull section between spar bulkheads be rebuilt when
sufficient parts are recovered in order to determine whether
disintegration was due to release of energy as a result of
structural loads or fuel explosion.

4, That outer tip portions of the wings be rebuilt since there
exists diverse opinions as to the direction of load which caused
o= 271t -« fallure, This is:importdut-in: estab‘_is...ng a sequence, U

5. That aircraft be studied to reveal all probable items that -
may be considered as hazards’'to flight safety.
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CONFIDENTIAL I-1

I. BACKGROUND OF ACCIDENT

A, FLIGHT HISTORY OF AIRCRAFT

During the period 23 June through 7 December 1955 the XP6M-1
(BuNo 138821) was flight tested at the Middle River facilities of the
Glenn L. Martin Company in accordance with Pre-Part I and Part I
Demonstration Requirements (Ref, I-1). The pre-demonstration re-
quirements (pilot familiarization, hydrodynamic investigation, airspeed -
calibration, bail-ocut chute tests, preliminary CO survey, powerplant .
installation and preliminary vent survey, flap loads and hinge moment
tests, windshield wiper tests, preliminary mine drop tests, and engine
nacelle duct measurements) had all been accomplished except that
instrumentation malfunctions or unavailability precluded obtaining
data of flap loads and hinge moments.

The Part I Demonstration of the XP6M-1 was in progress although
no single item under investigation had been completely tested as yet.
The airplane had accumulated 37-2/3 flight hours and 42-1/3 taxi hours
during a total of 39 flights. A flight is so designated when the airplane
has been signed off and is taxied to the take-off area. If there are equip-
ment failures at this time, the flight is aborted although it is still
officially recorded as a "flight". Thus there were actually only 23
airborne flights out of 39 official flights. Table'I-1 presents a log of .
all the flights with a resume of the purpose or highlight of each flight
as well as a tabulation of the pilots and the take-off gross weights and
centers of gravity. .

Reference I-2 fully defines all the tests, and presents the data
collected and their resulting analysis for the flights of the XP6M-1.
Qualitative flight characteristics of the airplane had been established
up to Mach 0,949 and calibrated indicated airspeeds up to 522 knots.
Complete quantitative data was lacking because, while considerable
testing had been accomplished at mid cg, few tests had been made at
extreme)ranges of cg (28.8 per cent MAC forward and 44 per cent
MAC aft).

In general, the pilots had expressed satisfaction with the longitu-
dinal and directional control of the airplane. However, the lateral con-
trol was over-sensitive for small wheel throws, an intermittent air-

. frame shake was present, and there was no stall warning, None of

these three items are considered to be factors in the accident, with
the possible exception of the shake, The.lateral control system has

- already been modified for the second XP6M-1 by changing the mechanical

.!- o et

linkage between the aileron wheel and the spoilers. This modification
results in more wheel throw for small spoiler deflections. A "stick
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shaker" unit was also to be installed on this plane to provide adequate
stall warning, Also the airframe shake will be thoroughly investigated
if it exists on the second XP6M-1, .

B. EVENTS ASSOCIATED WITH AND DETAILS OF
LAST TEST FLIGHT

During the period in which the final flight was made, the XP6M-1
airplane was undergoing preliminary evaluation by a team of Navy
pilots. The tests were being conducted from The Glenn L. Martin
Company's facilities at Middle River, Maryland. The airplane was
entirely under the maintenance of the Contractor and all crew members
excepting the pilot were Martin personnel,

The Navy representatives, together with Martin personnel from
Aerodynamics and Flight Test, had detailed a flight test program
commensurate with previous tests performed by the Contractor and
with flight test time available before a scheduled change of Engine 1.

It was explicitly understood that the Navy preliminary flight test
evaluation would only encompass tests previously performed by the
Contractor. In some instances, the proposed tests did not duplicate
exactly the Contractor’s tests, but it was clearly evident that there were
few items programmed which had not been previously demonstrated

to an essential degree.

The original program, reproduced herein as Table [-2, was to be
flown by three Navy pilots on two flights. The first half of each flight
was to consist of tests at high altitudes; then the airplane would land,
a new Navy pilot would go aboard, and the second half of the flight
would cover tests at lower altitudes. Thus, the first evaluation flight
would follow the programs listed in Table I-2 under "Flight I"" and
"Flight II" while the second evaluation flight would adhere to "Flight
III" and "Flight 1V".

- Adverse weather conditions and difficulty with the operation of the

afterburners made it impossible to adhere to the original program.
Instead, on Flight 38-1, only taxi tests were made; no airborne flight
being accomplished. This flight was made by Cdr. Weart with Martin
personnel M. Bernhard (copilot), H. Scudder (flight engineer), and
J. Hentschel (Flight test engineer). The next day, (Dec. 7, 1955),
a 10,000 to 12,000 foot ceiling precluded tests at high altitude. Con-
sequently, it was decided that Flight 39~1 would follow the programs
given in Table I-2 under "Flight II" and "Flight IV". Because of the
lIow ceiling,’ it wa's agreed to eliminate the stall tests, -~ "~~~ " -

._‘-—L'“ .. ’ ' {-.' .
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CONFIDENTIAL # I-3

Accordingly, on Flight 39-1A, the tests under "Flight II" were
performed with LCdr. E. Horrell as pilot and the same Martin personnel
as on Flight 38-1, The loading for this flight was Martin loading 16
(gross weight = 159,789 pounds; cg = 37.7 per cent MAC), From LCdr.
Horrell’s comments, there were no noticeable discrepancies in the
flying qualities of the airplane under the conditions tested, The film
from Photopanel 1 was recovered and the tests of Flight 39-1A have
been plotted. The analysis of these data is given in Ref, 1-3 as
well as in Ref, I~2, LCdr. Horrell did comment that the gage monitoring
the utility system hydraulic pressure was erratic and reading high,
but two in-flight inspections by the flight engineer established that the
gage was in error and the system was functioning properly. Also,

LCdr. Horrell reported that, while flying at Mach 0.853 at 483 knots
(swivel CIAS) in a shallow dive at 9200 feet in slightly turbulent air, ]
the control column jerked forward about two inches and then came back

to its initial position. Mr. Bernhard discounted the action of the column
.as merely being caused by rough air and the testing was continued with no
further incidents, A landing was then made to change pilots.

After landing, Engines 1, 2, and 3 were shut down and Engine 4
throttled. As the speed boat approached with the next Navy pilot,
the boat crew informed the XP6M-1 crew that smoke was coming from
Engine 2. Mr. Bernhard, noticing the Engine 2 exhaust gas temperature
read 400°C quickly motored this engine and the temperature immediately
dropped to 200*C as the smoke disappeared. '

LCdr. V, Utgoff went aboard for Flight 39-1B and LCdr. Horrell
disembarked. The recovered film includes the take-off on Flight
39-1B, a level flight trim point at 8700 feet with normal rated thrust
on all engines, and two additional points, one in a climb at Mach
0.742 and the other in a dive at Mach 0.853. The data are included
as Table I-3 of this report. A stenographic transcript of the salvaged
wire recording i{s presented in the Appendix to this chapter. The
recorded data are compatible with the planned program as outlined
under "Flight IV" of Table I-2, o

The time history of the take-off, given in Figure I-1, shows a
normal pattern. The airplane was airborne at 15:07:13 (time on
photopanel No, 1). A climb was then made and, at 8700 feet, the
airplane was trimmed in level flight in the clean configuration with
normal rated thrust on all engines at 15:15:12 for the beginning of
the static longitudinal stability tests. The speed was then reduced
by the use of.a pull force on the column (engine rpm being held
constant) and a film record was made at 10,150 feet altitude and at
Mach 0.742. Then the airplane was nosed over into a shallow dive and '
- s a.film resord -madzrat-15:18:28 2t Mach-0:853 at 8750 feet, The-film- - -"~i~ 7™l
is severed on the second frame of this run. A detailed analysis of the
photopanel film record has been made and may be found in Chapter
VIII of this report.
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C. CREW

The crew on the fatal flight were Martin personnel except for the
Navy evaluation pilot. All members of the crew except the Navy pilot
were the regularly assigned aircraft crew, had flown in the XP6M-1
on most of the preceding flights, and had been assigned to the XP6M
project (flight test) since prior to first flight. The Navy pilot on this
flight had not flown in the XP6M before. Brief biographies follow:

1. Pilot

Lt. Commander Victor Utgoff, age 40, had approximately 5000 hours
total flight time of which 1200 were in heavy sea planes. Previously
he had flown for Naval Air Transport Ferry Squadron during WWII,
He was 2 member of VP-47 from May 1947 to August 1949 and was
assigned to VP-40 from June 1851 through July 1953, _

2. Copilot

Maurice B, Bernhard, age 35, was a project test pilot for the
Martin Company assigned to the XP6M and had been with the Company
as a test pilot since 1953. Before coming to the Company he had been
a test pilot for the CAA in New York; a test pilot in the Navy at
Patuxent River, Maryland; and a Navy pilot during World War II.

An engineering graduate, he was copilot on the first flight of the
XP6M-1.

3. Flight Test Engineer

James O, Hentchel, age 29, was employed by the Martin Company
in May 1952 and became associated with the Flight Test Department

in March 1955, He was assigned to the XP6M-1 as Flight Test Engineer..

A graduate of Towson State Teachers College he served in the U,S.
Maritime Service from October 1944 to May 1946.

4. Flight Engineer

Herbert D. Scudder, age 41, became a flight engineer copilot with
Flight Test Department of the Martin Company in July 1850. He was
assigned to the XP6M-1 as flight engineer and perfomed this duty on
the first flight as well as on subsequent flights. He was also a crew
member on the first flight of the P5M.

LT
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CONFIDENTIAL 1-5

D, PROCEDURE AFTER ACCIDENT

The first indication of the possibility of the XP6M-1 accident was
a message overheard by the Martin Company tower through their CAA
phone line that an aircraft had exploded in flight in the vicinity of
Patuxent River. The tower immediately attempted to contact the XP6M-
1, and when it could not, notified George Rodney, Chief, Experimental
Flight Test. As information became available and further transmissions
by the tower failed to raise the XP6M-1, it was assumed.that it was the
crashed aircraft, although original radio messages from airborne ob-
servers indicated that the aircraft in question was an A3D.

Mr. Rodney and Donald McCusker, another test pilot of the
company, took off immediately for the area of the crash and at the
same time, ourrescue sea plane was dispatched there also. Succeeding
communication verified the crashed aircraft as the XP6M-1. Mr.
Rodney continued to the scene but sent our rescue aircraft back to
Middle River because Navy aircraft and rescue helicopters were already
in the area, These Navy craft remained in the area until darkness,
directing small boats in the search for survivors and salvage of small
pieces of wreckage.

Mr. Rodney spent the rest of the night at Patuxent interviewing
witnesses to the accident to determine the exact location of the crash
area. Liaison was set up. with NAS Patuxent for establishing procedures

for the impending field investigation, and coordinating efforts for salvage,

reconstruction, and initial analysis.
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TABLE I-1

Flight Number Index

.:_.3' XP6M-1 BuNo, 138821
fod
8 o Flighl] Texi | Total | Total |Take-Off | Take-Off
! E m Flight| Date Time | Time Flight] Taxi Gross C.G. Pllot#* Remarks
5 & | Yoo Hr:Mino Hr:Min| Time | Time Welght | % MAC
S o : Hr:Min| Hr:Min (1b)
g 1-1 | 6-25-55| o [ oseo o |o:20 | 133675 | 4.6 R Initial texi investigation
gc’ 2-1 6-27-55| © 1:46 o} 2:06 133675 34,5 R Initial taxi investigation
'}] 3.-1 6-30}-55 0 1:20 0 3:26 133675 3h.5 R Initial taxi investigation
— __‘h-]. T7-6-55 0 1:15 0 by 133675 34.5 R Hydrodynamics investigation
152 T-7-55 0 -1l 0 6:22 133675 34.5 R Hydrodynemics investigatiod
6-1 T-14-55| 1:45 | o0:55 | 1:45 | 7:27 | 133675 | 34.6 R First flight - preliminary flight
‘ evaluation
g Sl 1 7-18-55| o | 10 1:45 | 8:17 133675 | 34.6 R
. é 8-1 T-1¢-55 | 1:23 0:L43 3:08 9:00 134285 34.8 | Preliminary aerodynemics - rolls,
3 lw] . yaws, approach to stall, hydro-
3z flap blow-back
% ;" 9-1 7-21-55 | 1:50 | 0:35 k:58 | 9:35 139285 34.5 Rolls, extended dive brakes
§ ~ |01 7-25-55 | 2:10 | 0:25 | T:08 |10:00 129285 | 34.5 R Airspeed calibration, steady
turns, rolls
11-1 T-28-55 | 2:00 0:50 9:08 |10:50 129285 34.5 R Engine performance stall approach,
rolls
12-1 8-11-55| © 1;15 | 9:08 ]12:05 140178 | 3k.0 Hydryflap blowback
13-1 8-15-55 | 1:37 1:21 | 10:45 |13:26 140178 34,0 Alrspeed calibration, rolls, drag
deceleration
14-1 8-24-55 | 1:20 1:15 | 12:05 {1h:b1 145178 33.5 B Shake investigation, airspeed
calibration
15-1 8-26-55| © 1:37 | 12:05 |16:18 w5178 | 33.5 | B Afterburner trouble
16-1 8-29-55 0 0:50 | 12:05 17:08 145178 33.5 . B. Afterburner trouble
17-1 9-1<55 | 1:47 O:44 | 13:52 |17:52 145178 32.0 | ‘B Rolls, alrspeed calibration

©
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2 2 | .
< E Flight| Taxi | Total | lotal | Take-OIf| Take-0IT
<55 |1eht) Date | Time | Tme | Flight| Taxt | Gross C.G. | Pllot# Remarks
0 % lo. Hr:Min|Hr:Min | Time Time Weight % MAC
< m |- Hr:Min| Hr:Min| (1b)
\é rL_B‘-l 9-1-55 [1:55 | 0:50 | 15:47 | 18:42 | 147782 | 29.8 Alrspesd calibration, dreg deceleration
3 ‘119-1 | 9-26-55 |1:10 | 1:35 | 16:57 | 20:17 | 152874 | 29.4 R Empty mine door rotation
20-1 | 9-28-55 |1:49 1:01 | 18:46 | 21:18 | 152874 36.4 B Locked throttle climb, static
N longitudinal stability, drag
b : deceleration
21-1 | 9-29-55 [1:37 | o:40 | 20:23 | 21:58 | 155369 | 29.2 . B Alrspeed calibration
g , |22<1 | 10-3-55 {0:05 | 1:09 | 20:28 | 23:07 | 156265 | 31.3 B Flight aborted due to fire varning | .
s 11ght o
§ g 23-1 | 10-5-55 |2:20 | 0;51 | 22:48 | 23:58 | -156265 31.3 B Escape chute tests 5
£ 9 |24-1 | 20-11-55|1:50 | 1:20 | 24:38 | 25:28 | 155369 | 31.5 B Empty mine door rotation, rolls, 4
a § ' airspeed calibration Z
E > |25-1 | 20-13-55| O 1:32 | 24:38 | 27:00 | 155369 | 32.2 B >
T {261 10-152—55 2:35 1:54% 27:13 | 28:54 155369 %2.2 "R Empty mine door rotations, rolls, ~
i : airspeed calibration, static longi-
tudinal stability, flap hysteresls,
' yavs .
27-1 | 11-1-55 |0:2% | 0:38 | 27:37 | 29:32 | 125369 | 34.6 T, R | Pilot familiarization - FIF
o8-14 | 11-2-55 0125 | o:43 | 28:22 | 30:15 | 125369 | 34.6 R Demonstration flight
28-18 | 11-2-55 0 1:08 28:22 | 31:23 125369 34.6 R Engine checks on the water
29=1 11-5-55 0 1:27 28:22 | 32:50 160000 30.0 B Flight aborted due to rough water
and afterburner trouble
|30-1 | 11-10-55|0:50 | c:48 | 29:12 | 33:38 | 160000 | 30.0 B Loaded mine door rotations
31-1 | 11-12-55|0:59 | o:45 | 30:11 | 34:23 | 160000 | 30.0 B Mine drops 5
32-1 | 11-17-55{ O 1:17 30:11 | 35:40 149789 36.0 B Afterburner trouble .
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Z L._ : TABLE I-1 (CONTINUED) &
b I e B
.E g?'., . | TABLE 2 (CONTINUED)
o2 Flight] Taxi | Total | Total | Take-Oif | Take-Oif
g m Flight Time | Time | Flight | Taxi Gross C.G. Pilot* Remarks
S O NG, Date Hr:Min|Hr:Min | Time | Time Weight | % MAC
NEST ’ Hr:Min| Hr:Min (1b)
4 3‘?-1 11-21-55 0 1:40 | 30:11 | 37:20 149789 36.0 B Afterburner trouble and fire
. ' " waraing light
LU=l | 11-22-55| 2:09 | o:k2 | 32:20 | 38:02 | 149789 | 36.0 B Tail tuft study, stalls, dreg
decelerstion
33-1 | 11-30-55| © 1:L0 | 32:20 | 39:42 | 19789 | 38.0 B Afterburner trouble - hydroflap
g _ blowback A
=~ | 36-1 12-1-55 | 2:32 0:47 | 34:52 | 40:29 149769 37.9 B Climbs, stick force per g, static (o]
é 4 longitudinal stability, phugoid, =
¥ 3 ; stall characteristics, sideslips :g
27 1371 |12-1-55 | 1:19 | 0:26 | 36:11 | 40:55 149769 39.8 B Stick force per g, dynamic longi- z
2 . tudinal stability, sideslips, =
> : static longitudinal stability >
38-1 [ 12-6-55 0 1:26 | 36:11 | L2:21 | 159789 [ 37.7 N Preliminary Navy evaluation -
. Taxi tests
39-1A | 12-7-55 | 1:13 3724 159769 N Navy evaluation - maximum speed at

10,000 feet, rolls, static longi-
tudinal stability

37:45 | N Alrcraft lost in Patomac River near
Point lookout, Maryland

39-1B | 12-7-55 | 0:21

*# R - Rodney, G.
B - Bernhard, M.
T - Tibbs, 0.E.
N - NATC Patuxent Pilots

O R O | O .
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TABLE I-2

Navy Preliminary Evaluation Detailed Flight
Test Program

FlightI
1. Take-Off GW 159,0001b 38.0% cg

Optimum take-off,
2, MRT Climb 38.0% cg

Climb to at least 35,000 feet or to 500 fpm celling. Climb
speed as specified on schedule,

3. Maximum Speed NRT 35,000 feet 38.0% cg

Maximum speed with 97.5 % rpm

4. Maximum Speed MRT 35,000 feet 38.0% cg
Maximum speed with 100% rpm '

5. Spoiler Roll (VMRT) 35,000 feet 38.0% cg

Determine rate of roll from 60° bank with rudder fixed.
Left and right. Wheel throw at discretion of pilot.
35,000 feet 38.0% cg.

6. Static Longitudinal Stability 35,000 feet 40.0% cg

Trim at vmax with MRT in level flight, Stabilize at 3

speeds (increments of 0.03 Mach number) below trim
around 35,000 feet. Then stabilize at 3 speeds above
trim. Do not exceed an indicated Mach number of 0,93,

7. Maximum Speed MRT 20,000 feet 40.0% cg

Descend from 6 (above) to stabilized maximum speed with
10070 rpmo

8. Maximum Speed NRT 20,000 feet 40.0% cg

....atohilize at. maximum speed with 97.5% rpm. ~ -

9. Cruise Speed (V_.) 20,000 feet 40.0% cg

Stabilized speed at 93% rpm.

- TR
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TABLE I-2 (continued)

10. Power-On Stall, Flaps Up 15,000 feet 40.0% cg

Stall ixsing minimum entry rate. Maintain fixed trim,
Approximately Vs = 125 knots on swivel. Trim at Vo =
230 knots. po .

11. Power-0On Stall

Repeat 10 maintaining zero control forces about three axes.

12. Land 40% cg

Flight II
(Flight 39-1A)

1. Take-Off 40% cg

Fixed-stick take-off, for upper limit at gross weight for
end of Flight I, Set trim switch at discretion of pilot and
maintain zero stick force.

2. Maximum Speed MRT 10,000 feet 40% cg o

Maximum speed with 100% rpm.
3. Mine Door Operation 10,000 feet 40% cg

One circle at 100% rpm.
4., Maximum Speed NRT 10,000 feet 40% cg

Maximum speed with 97.5% rpm.
5. Spoiler Roll 10,000 feet 40% cg

Rudder fixed roll from 60° bank, right and left. Wheel
throw at discretion of pilot.

6. Static Longitudinal Stability (PA) 10,000 feet 40% cg

Trim at V_ = 160 knots {swivel) and power for level flight

at this speed. Stabilize at following observed speeds:
140K, 120K, 110K, 170K, 180K.

-‘J._. . L e
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CONFIDENTIAL I-11

TABLE I-2 (continued)

7. Power-On Stall, Flaps Down 15,000 feet 40% cg

Trim at 160K (swivel) with power for level flight. Main-
tain fixed trim and stall using minimum entry rate.
v = 100K (swivel).
]
pa,

. 8. Power-On Stall . ,.15,000 feet 36% cg

Repeat 7 maintaining zero control forces about three axes.

9, Land 36% cg

Flight IIT

1. Take-Off GW 159,0001b 32% cg

Fixed-stick take-off for lower limit. Set trim switch at-
discretion of pilot and maintain zero during take-off run.

2. NRT Climb  Maximum forward cg

Climb at NRT to 500 ft/min ceiling at speed as specified
by schedule,

3. Thrust Required 35,000 feet Maximum forward cg.

Climb to 35,000 feet using MRT, Stabilize in level flight
at following indicated Mach number: 0.76, 0.78, 0.80,
0.82, and vmax

4. Lateral Directional Static and Dynamic Stability 35,000 feet Aft cg

Trim at Vinax for NRT. Perform steady sideslip to right

using 200 pounds pedal force, maintaining constant heading.
Release all controls and allow to oscillate for no more than
five complete cycles, Repeat to left.

5. Maneuvering Stability 35,000 feet Forward cg

Wind=-up turans holding constant altitude, Trim at Vo
for MRT and stabilize at 1,5, 2.0 and 2.5g.

- fL - P
. -
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I-12 CONFIDENTIAL

TABLE I-2 (continued)

6. Maneuvering Stability 35,000 feet Forwardcg

Repeat 5 above maintaining constant indicated Mach number.

7. Descent at Idle Power Forward cg

‘w

Make maximum descent (minimum descent rate of 7500 ftl min)
to 15,000 feet. Make air start during descent,

8. Power-0Off Stall, Flaps Up 15,000 feet Forward cg

Trim at 170 knots (V_ swivel) with engines idling, Maintain

fixed trim and stall using minimum entry rate. Vs =
125K (swivel) (approximately). g,

9. Power-Off Stall, Flaps Up 15,000 feet Forward cg

Repeat 8 above maintaining zero control -forces about three
axes,

10, Landing Forward cé
' Make high trim angle landing to check skipping tendencies.

Flight IV
(Flight 39-1B)

1. Take-Off 40% cg (Approximate TQ GW = 121,000 1b)

At gross weight at end of Flight III, make fixed-stick take-
off to check lower limit. Set trim at discretion of pilot '
and maintain zero stick force during take-off,

2. Static Longitudinal Stability (P) 10,000 feet 40% cg

Trim at vmax for NRT and then stabilize at three speeds
below trim (increments of 0,03M) and three speeds above
(increments of 0.03M).

3. Spoiler Rolls (PA) 10,000 feet 40% cg

Trim at V o = 160 knots (swivel) with power for level flight.

Make roll from 60° bank with rudder fixed; left and right.
Wheel throw at discretion of pilot.

DECLASSIFIED . -
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TABLE I-2 (continued)

4, Spoiler Rolls (PA) 10,000 feet 40% cg

Repeat 3 above with outboard spoillers off.
5. Spoiler Rolls (PA) 10,000 feet 40% cg

Repeat 3 above with inboard spoilers off.

6. Lateral Directional Static and Djrnamic Stability (PA)
"10,000 feet  40% cg

Trim at 160 knots (Vo swivel) with flaps down and power for

level flight. Perform steady sideslip to right in increments-
of 1/3 travel to full pedal travel maintaining constant head-
ing, From reduced sideslip angle, release controls and allow
to oscillate for five full cycles.

7. Lateral Directional Static and Dynamic Stability 10,000 feet 40% cg =

Repeat 6 above to left. _
Lo 8. Emergency Longitudinal Control Check 5000 feet 40% cg

Shut off either primary hydraulic control system and check
for trim change.

9. Thrust Required 5000 feet 40% cg

Stabilize in level {flight at V max for MRT and at following
speeds: 450K, 400K, 350K, and 300K, (Vo swivel).

10. Power-Off Stall, Flaps Down 15,000 Feet 40% cg

From 9 above, pull up to 15,000 feet for V1 stall. Trim at
140K, (V o swivel) with power for level flight. "With fixed

trim, stall using minimum entry rate. (approximately
V_ = 100K swivel).

o
11. Power-Off Stall, Flaps Down 15,000 feet 40% cg

Repeat 10 above maintaining zero control forces about three
axes.

12, Land 40% cg

o . - -
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CONFIDENTIAL I-19

APPENDIX

Transcript of XP6M-1 Wire Recording, Flight 39-1B

I want to say, anything you don't write down, you can read

o
*

Maury:
it back when you get on the ground,
Jim: -Just for information on the wire recorder, let's say this
is Flight 39-1,
Maury: Flight 38-1, it is}
Herb: The airspeed is a little bit high here--4 or 5 knots,
Maury: We're still not getting the power out of Number 2 engine
that we should be. ' _
Horell: Yea, she is low. .
Herb: Maury, is this going to be one of those deals where we
land and change pilots?
Maury: Yes. |
Herb: O.K.
Horell: If you can, get a spot on tﬁis shot. on the fueliremaining
here at the end of the climbh,
Herb:  O.K.
Horell:  Stall held.
Maury: How about some heat, Herb?
Herb: Yea, coming up.
Maury: This crap up here ain’t much more than 10,000,
Horell: No, it isn't.
Jim: . _ Herb,. tt'ds will be fuel reading Number 1,
Herb: All right, just a minute, Jim, I'll make up a chart. )
DECLASSIFIED - . -
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Horell: What I'll do Maury, we want vmax point at military
power right after this, so I'll climb to a little above
10 and then we'll dive down and decelerate instead of
accelerate,

Maury: For our own information and for the engine people, want
to take some engine data when you get to 10,000?

Horell: O.K,, fine.

Maury:  All right, you can knock off your climb now.

Horell: Yes. '

Maury: Yea, your photopanel at 11,000 {s O.K,

Horell: Climb's off,

Maury: ‘Herb, fuel remaining?

Horell: He'll be able to make a note of it for you.

Maury: O.K,, fine. Take a fuel reading.

Herb: Right.

Horell: OJK, witha 160 per cent,

Maury: Cut the heat down a little bit, Herb.

Herb: Yea, darn this thing, I'm having an awful time with it,

Horell: Still riding 5000 isn't she--a little over--hydraulics.

Maury: }{';:;6 it hasn't moved. Just like yesterday it was riding

Horell: 0.85 that’s the Hmit isn't 1t?--10,000? _

Maury: 10,000--0.875 is the limit,

Horell: O\K, |

Jim: Do you want a high speed trim shot when you stabilize

~s - c2ut up here, Maury? -
Horell: Yea, I'm going to level o{f_ ar?und about right now.
DECLASSIFIED -
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.l Maury: Let’s don't point the airplane down to the ground now
that you're going past your home,
I Horell: I'd like to buzz them,
I Maury: We've been dying to ourselves.
Horell: This is the same buzz, but it’s higher frequency, Maury.
' Maury: All 'right. Yea, now when you fly at hi‘gh"altitude you
don’t get this, definitely a function of . Did you
, get that fuel reading, Herb?
l Herb: Yep.
I Maury: .?ii:x .some engine readings while we're getting stabilized, _
Horell: We're pretty close to it right now--at 8600 instead of
I . 10,000~-I don't think it will make much difference.
Jim: O.K., Maury.
. Maﬁry: You just holler when you want a trim shot, Ernie.
'! Horell: O.K, Would you record these two on your=-«right there?
.Maury: O.K., we'll get them.
' Horell: O.K. -
Just in case the {ilm doesn't come out, it's 467, 468 on
l speed, indicated swivel,
Jim: 468 indicated swivel.
I Horell: You can go ahead and take your shot now, too,
Jim: This will be a trim shot, correct?
I Horell: This i{s a trim shot--stabilize 10,000 foot engine data
and speed.,
l Maury: :-.{;;f not going to give you a trim shot--just take your
' Horell:  Take your shot,
f_ Jim: 0O.K,, I got it.
. ';-4" e y ‘
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Jim:

Maury:

Jim:
Maury:
Jim:
Maury:
Jim:
Maury:
Jim:
Maury:
Jim:
Maury:
Jim:

Maury:

Jim:
Maury:
Jim:

Maury: '

Jim:
Maurﬁr:
Jim:
Maﬁry:
Jim:

Caw

" Number 1--101 plus

CONFIDENTIAL

All right now, take down this engine data.
0.K., shoot.

100 per cent across the board--100 per cent rpm all
four engines,

O.X.

600,

O.K.

560,

O.K.,

600,

O.K,

570, -.
O.K. - - O
All the fuel ﬂo;ws are 8000. .
All fuel flows are 8000, right.

All right, I'm going to advance the throttles to the stop-—-
I'll give the reading, Ready?

Ready.

O.K.

620,

O.K.

9000.

O.K,
Number 2 -

O.K.
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l

Maury: Means I got to move--pull out to adjust--102 plus

Jim: All right,

Maury: 620,

Jim: Got it.

Maury: 5000 plus,

Jim: O.K.

Maury: Number 3 -

Jim: Go ahead.

Maury: 101 plus, 620 —

Jim: O.K,

Maury: 9000,

Jim: All right.

Maury: Number 2--Number 4--Number 4 looks like it's the only
one that isn't going against the stop--100-1/2, 600, make
it 101--it's creeping up.

Jim: 0O.K,, 101 for Number 4.

Maury: Yep, 600.

Jim: O.K., 8000?

Maury: Right, yea, 9000 on the fuel flow 97-1/2 per cent,

Jim: Right,

Maury: all we'll just mope along here. This
will be a very nice reading. I didn’t know what this trip
was going to be myself, All the tests we've done have
only been two positions on the throttles--open and 80
per cent,

Horell: Take further note down here on the top, the Mach is indi-

) “cated 0.85 on this side for this speed. About--almost 85.

Maury:  Yep.
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Horell:
Maury:
Horell:
Maury:

Jim:

Maury:
Horell:
Maury:
Horell;
Maury:

Herb:

Maury:.

Horell:

Maury:

Horell:

Maury:
Horell:

Jim:

Herb:

Horell:
Maury:
Horell:

PP N

CONFIDENTIAL

0.K., we'll say 97-1/2 per cent,
Put down 845.
0.K.--97-1/2 per cent, right, O.K,

Yea, 97-1/2 per cent--this will be normal rated power,
normal rated thrust, Vmax--.!im.

All right--normal rated thrust, Vmax.
Roger, stand by to take the data, |

Is there fuel remaining on that last run?

I'm going to take a fuel reading after this reading.
O.K. |

This will he fuel reading Number 2, Herb, when we--
after we get this run,

Right.

You ought to put down here--fuel reading Number 1 and
then Number 2.

O.K.

We'll know what it is, see, we'll correlate your card with
his card. You notice what a long time it takes to get
stabilized--can't convince the engineers of that,

We're pretty close to it--now.

You want to take a shot here.

Just loused up on our speed on that little--Take your
engine data now--I'll have your speed in a minute,

Hey, Herb, you want to take fuel reading Number 2 now,
while we're trying to get stabilized on this break?

Right.

442 on the speeds--0.815.
Take a shot.

Got it
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Oh, well, we won't,.need this thrust data for ourselves,

Maury:
you want this for yourself. Let me get it down here.

Horell: Yea, get it all down if you will.

Herb: Maury, you want to give me the panel--I'll level off these
wings a little bit,

Maury: Got it«~what happens is that when we're burning Number 1
and 4 afterburner only, you burn out more fuel of one wing'
than the other. I give him the panel manually, and he trans-
fers it to level our fuel, that-makes for his fuel readings .
better. Did you get your fuel readings? -

Herb: Yea, I got them before that.

Maury: And you got your shot, Jim?

Jim: 1 got my shot, Maury.

Maury: Normal rated power?

Jim: I got maximum speed, military rated power, and I got maximum
speed at normal rated power,

Horell: Are we getting our engine data temperatures and everything
down?

Maury: Oh, yea.

Horell: O.K,

Maury: This one up here, I got for myself.

Horell:  These are back on the photopanel, too, aren't they?

Maury: - Yep.

Horell: O.K,

Maury: Everything you got here is on the photopanel.

Horell: This run is supposed to be rate of roll, military rated thrust
10,000,

Maury: Now, you got anything at slow speed? &

Horell: Yea, static longitudinal test--you want to do it for next?
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I-26 CONFIDENTIAL

Maury: [I'd like to do a little of it to give Herb a chance to go
back and look at this thing.

Horell: O.K., power coming off.

Maury: I'll pull the friction off a little bit,

Horell: That was a rumbling and starts to rumble through and
starts torumble throughagain--that vibrationor whatever
it is.

Maury:  That's what we've been calling a rumble, Herb, we're

. going to slow down here now--I want 10,000 so that's
where we're going to stay. You better go back and take
a look at that utflity system gauge.

Herb: O.K. I'll put the system back in automatic, and you take it,

Maury: O0.K,, is it in automatic?

Herb: Yea.

Maury: O.K., I gotit.

Horell:  This is a PA configuration--longitudinal stability--so we lj :
should be able to check that utility system. This

Maury: Yea, we got to.use it. He'll go and check the pressure
while you're getting slowed up. And that's it and well,
flying it better be good. _

Horell: On this vibation, I think part of your--after this rumble goes’
through part of the shake is due to the nose boom, I think
it starts this shaking and then it damps out, then it shakes
and then it damps out,

Herb: What's the altitude, Maury?

Maury: 10,000,

Herb: We'll have to dump this cabin, it takes too long to use the
air lock,

Maury: All right, dump it. Hold your ears.
"Herb: All right, I'm going aft.
Maury: At high altitude, a guy will freeze in that air lock.
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CONFIDENTIAL I-27

Horell: They told us at school this thing dumps something like
190,000 feet per minute.

Maury: You felt how fast it dumped air, well, it doesn't dump that
fast.

Horell: Oh, is that right? Ah, let's see, is that our boat out there?

Maury: No, that's a liner--we're right over the Bay Bridge. Our
boats see-~you see the two . islands over there?
The two islands? That's our seaplane area in there, see
our boats will sit in there until we come home,

Horell: Oh, O.K.

Maury: What we’ll probably do is to make an approach and left hand
turn around, come on down the river, and then sashay, touch-
down about Bowleys--that is just about where we took off, -
and go on out towards Miller’s Island, I'll show you-=-go
up here and start to make a left turn and I'll point out
some of the sand bars.

Horell: O.K,

Maury: Give me your position report--Ah, there it is,

Jim: Maury, are you transmitting on the air?

Méury: You don't hear me, is that it?

Jim: No, I can'’t hear you,

Maury: I'm using the other transmitter. Hold on, I'll use this one.

Herb: I'm back here, Maury, we've got :.3,000 pounds, .

Maury: O.K,, Herb,

Horell: Want him to watch it while we put the flaps down back there?

Maury: Herbh?

Herb: Yea?

Maury:- Listen,"we'res. ;oing to ease the flaps down here and why
don’t you take a look at it?

Herb: O.K.

——L- ‘— * e .
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I-28 CONFIDENTIAL

Maury: See how it acts. We're nice and slow now, Herb, we're get-ting

down to P5M speed,

Herh:

Horell: See what’s the flap speed on this.
Herb: Feels like you're doing something, all right,
Maury: What did you say?

‘Herb: Feels like you're doing something all right--I can’'t see
nothing on the hydraulic system will the goddang tail going
around,

Maury: We just hit some rough air.

Horell: I'm not doing a thing, I'm just as quiet as a mouse.

Maury: Yea, we just hit some rough air, Herb. We're right below

the overcast-~directly below--we're going to drop down
a little when we put the flaps down.

Herb: O.K. ’ O

'Maury: You see how long it takes to slow this asirplane up? You
come around for a landing, and I've flown this airplane,
now, oh, I don't know, 40 hours I guess=~=

Herb: Maury, the whole trailing edge is--wait a minute, I'll get
up forward.

Jim: Can you.read that, Maury?

Horell; 1Iheard that--sald something about the trailing edge.

Maury: Yea, i{s he up in his seat yet?

Jim: No, I haven't seen him come through the door yet--he's

’ probably at the aft beaching gear station looking through
the windows,

Maury: Where are you, Herb?

Horell: - How are we doing on the petrol?

Maury: He'll be up-~--he has to read it.
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CONFIDENTIAL 1-29

Maury: Now all we got to do is see it in the air-~that's all I'm
(or worried about,

Horell)

Maury: We haven't come=--we haven't used our wings. .

Horell There’s plenty of huffet with those flaps down.

Jim: Here comes Herb now,

Maury:  Oh, it'll be more when they're down full, Yea, this is
flap buffet witl‘: the flaps.

Herb: I'm back forwa.rd, Maury. .

Maury:  What were you saying, Herb?

Herb: The whole outhoard trailing edge of our right flap has been
losing water out of it, and it is all frozen along the trailing
edge, it's dirty as hell out there,

Maury: Itis, huh?

Herb: Yea, I'll get in my seat.

Maury: About how much water's out there?

Herb: Just a long, just a hunk rime ice like stuck alo'ng the trail-
gr;gitf:dge about 1 foot and 1/2, for the last outboard edge .

Maury: It doesn’t stick back 1 and 1/2 feet?

Herb: Oh, no. It's just running along, I'd say 1/2 inch thick so.

Maury: I don't think it ought to hurt you any.

Herb: No--it will probably snap off.

Horell: It will give you a little more buffet,

Maury:  All right, put them down a little more,

Horell: Right. |

Maury:  All right?

Horell: It's shaking there, boy. Son of a gun, look at that thing
shake,

T

!
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I-30 CONFIDENTIAL

Jim: Just took a stabilizer film shot, Maury.

Horell: Does this get any less as you get down toward approach
speed?

Maury: Yea,

Horell: I can feel the increase in the lateral sensitiveness right
: away.

Maury:  Yea. |

Horell: I'm pretty close to being stabilized, just a second here, I
think we can go ahead and shoot a trim shot, here,

Jim: O.K., trim shot coming up.

Horell: Zero forces, and we don't have a position, right? up here?
Maury: No. O.K. we've got the trim shot.

Horell: O.K,, what's the next‘ speed lower than this, Maury?
Maury: 140,

Horell:: O.,K,, I'm slowing up to 140, Carrying about 84 per cent,
. 94 to 95 per cent if you want to put that down. )

Jim: All right, I'll write it down.

Maury:  You don't have to write it, We've got it up here. Get your
- trim shot.

Jim: That 94 or 85 per cent is rpm, correct?

Maury: Yea,

Horell: Put H,B, down and I'll tell you what it means later,
Jim: H.B,, roger.

Maury: H.D.?

Horell: How Bakef, I think (?) I'm going to call it heavy buffet.

Herb: Maury, you want to give me the panel? I'll level this up
a little bit,

Maury: You got it

"
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Hai Baker or Mike Baker?

Jim:

Maury: . you don’t have to worry about taking down any-
thing except what shots you take,

Jim: O.K.,, Maury.

Maury: Now your slats are starting to come out now for your
information.

Horell: I'm holding no forces--I mean I have just slowed up to
140--you must be neutral stability, Go ahead and take
another shot at 140~

Jim: Got it.

Horell: What's the next one, 120?

Maury: 120,

Horell: What's this thing stall out here, about 100?

Mauy: I think around 100 at this weight--maybe a little more.
What’s got left in the wing tanks, Herb? -

Herb: I have about 35 per cent.

Maury: How much did we start out with?

Herb: We're around 70 per cent--pretty well about half way
through that,

Maury: What's 35 show on your paper roughly?

Herb: Ah, just a minute, 35 about 10,000 pounds in each wing .
tank,

Horell: 10,000, OK, give me a shot right now. I got about five
pounds pull at 120, O,K. What do you want to do? Go
back to about 115, the lowest or what?

Maury: O.K. pull it up to 115,

Jim: Maury, did we skip 140? I have 160 and 120.

Horell: We took 140--at least we called for a shot at 140,

Maury: Did you get a shot at 1407

.|—-5-———-‘ - -s T
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I-32 CONFIDENTIAL

Jim O.K,, I got it, O.K.

Horell: The slats are out now?

Maury: Yea, we've been marking them where they've been coming
out on these--let’s take it right about here for the weights
you're at.

Horell: O.K, take a shot--every 2 to 3 pounds pull.

Jim: O.K, I got it; what do you read up there?

Horell: Control column, that's what I'm reading--power and air-
speed. O.K. read {t back. It's a roll call I'm reading--~It's
150 at calibrated airspeed, indicated swivel., 115 and--O.K,
let's make your next one more than that.

Herb: Take a fuel reading right here?

Maury: Drop to 170.

Horell: You're at a very high angle of attack for a fuel reading,

Maury:  You ought to take a fuel reading when we level out, Herb. O

Herb: Yean, )

Horell: That's probably about--let’s see--about right now=--that time.

Jim: Herb, this {s fuel reading Number 3.

Herb: Right,

Jim: We have about a2 40 per cent cg right now,

Horell: O,K. 40 per cent.

Herb: 0.K,, Maury, you can have the panel back, I got everything
leveled here,

Horell: O.K, we’'re still pretty well trimmed out--I'11 go on down
and get 170,

Maury: 170 and 180,

Horell: O.K.

Jim: Hey, Herb?

e ®
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CONFIDENTIAL I-33

Horell: OLK,, shoot it. Go out to 3 to 4 pounds push. This thing’s
buffeting so bad I can't read it.

Jim: You say 3 to 4 pounds push?

Horell:  Push, that's it,

Maury: 180,

Horell: This stability in this configuration is so doggone weak it's
pretty hard to get any data, especially with this buffet the
way it is,

Maury: The flaps are going on back at this speed.

Horell: That could be {t. We'll go ahead and take a shot here at 184,
Jim: 0.K. 184 coming up, O,K,

Horell: Those are about the same-~3 to 4 or 5 pounds somewhere
around there, Let’s run a little phugoid--Let's let her go
right here on the high side. '
You want this on record? A continuous record of phugoid?
Right? Tell me just before you start and I'll start the camera
rolling.

Maury:  Start it.

Jim: 0.K,, it's moving.

Maury: Put down the same trim as the static long. Keep the
camera going--start it at 183,

L

Horell: Just sit here all day for one oscillation.

Maury: 42,000 you will.,

Horell: O.K, she's only touched up to about 165 there--she's pitch-
ing down a little bit already so our trim is off somehow--
maybe the flaps are blowing back or something.

Maury: They are blowing back 20 per cent.

. -~.. Horell: ., Let.me.pull herup.and iry her in a slow,speed rangs at
a phugoid, I'll pull her back to about 120 knots.

Maury: I dumped the flaps the rest-of the way.
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Jim: I still got the camera running, Maury.
Horell: O.K, turn it off,
Maury: O.K. shut if off. Cancel that phugoid?

Horell: Yea, I think so, it's not going to be much, What else
have we got?

Maury: Well now=--let’s try the slow one you were going to do,
Horell: O.K, we'll cancel that last one,

Maury: Just abort that last one, the whole thing.

Jim: O.K. I'll bust it. :
Maury: This will be phugoeid from 130--130 with a Virim of 160,
Horell: All right, O.K, stand by--0.K. I'm letting it go.

Maury:  Start the camera.

Horell: It isn’t going to 160 this time--its almost neutral--not
quite-~O.K, I think thats enought from that,

Maury: O.K. knock off your camera,

Jim: Camera’s off, I got a trim of 160 knots on that, Maury--
what other information did you give me, Maury?

Maury: That's all right, we got it here.

Jim: O.K. _

Maury: Go ahead--you want to make some notes?

Horell: You hit {t,

Maury: O.K.

Horell: You want to bring her back up to MIT? I think we can head

back and pick up Vic--that about ends me except for a
stall which I was going to leave off--we ran short of time,

+ Maury:: - You know what also may be affecting this?-Herb, are you . ..

through with the indicator now--it's going down--going
back to 2500,

Herb: Yea, you just can't take no word from that thing.

3 T
DECLASSIFIED - | -~

, ruvocity NN 42020 NEDENT 1AL
-~ AT A .

L1y EON00udd




CONFIDENTIAL ‘1-35

Horell: Can you go any higher, the only reason we re-pressurize
this thing is that it re-pressurizes.

Maury:  All right, Ernie.

Herb: 0.K. just beats us up that much more.

Maury: Yea, don't bother with any re-pressurizing because we're
going to make a v‘max run, There it popped up--now it's
over 6000--oh! it’s going around the dial twice.

Herb: Yea, transmitter’s falling apart back there,

Maury: Take a look at the utllity system=--wouldn’t scare the hell
a night a bombing mission and you knew--you had to un-
load the mine door,

Horell: How long have we been out?

Jim: Been out almost an hour.

Horell: O.,K, let's head back toward the bay so I can get this rate
of roll on the way back.

Maury: Yea, what time we take off?

Jim: 1 have 33, Maury.

Horell: Yea, I got it, Maury.

Maury: This will be a roll--a roll at vmax' 10.,000.

Horell: I don't know whether I want to put full aileron on or not--
have you ever done it?

Maury: No, you'll reach the stops. -

Horell: I mean have you ever put in full control--10,000 at Vinax®

Maury: No, not at 10,000--couple of them--work on it.

Horell: O.K, Tell me what other over there, isn't it,

Jim: Tell me when you're going to start your roll,

Horell: OKX,

Maury: Yea, O.K,, we'll tell you--we got to get the speed up first.
Get a fuel reading, Herb,
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Herb:
Maury:
Jim:
Maury:
Horell:

Maury:
Horell;

Maury:
Horell:

Maury:
Horell:
Maury:
Jim:

Horell:
Maury:
Horell:
Maury:
Horell:
Maury:
Horell:

CONFIDENTIAL

O.K.

Is this fuel reading 37

This is fuel reading 4 com%ng up, Maury.
O.K,

This is pretty good for high speed probably a little bit slow
for slow speed, though, I dont know. We'll fly awhile,

Oht that old rudder gets stiff at high speed that high "Q".

I had 200 pounds on the tail and I can’t see any yaw. This
thing doesn’t come in very fast until you get over to 10,
iloes it? Maybe about 15 control column movement, doesn't
t?

Yea.

Can you time some of these rolls into degrees per second
on your gadget over there? That'll be quite--oh! we have
a rate of roll indicator don’'t we? Where is it?

We have a rate of roll indicator, ah==-,

Yea, O.K., we'll take {t on that, then that measures peak

rate of roll, doesn't it? O,K, ready?

Ready. All right now=--wait till he gets over in a bank,
First one will be relatively smooth and easy.

Yea, all right, now start your camera..

It's running,

All right, here we go,

Stop it.

Was I against the stop?

You possibly were.

Those are "Q" stops, huh?

Yea.

Ah, I can do those all day--let me do one to the right.
I thought I was going to get 90~-degree throw and I could

feel myself cork-screwing through the air. O.K, stand
_bx 1_'o_r_ one to the right.
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g fhe photo panel.

And that {s up against the’ stop.

CONFIDENTIAL I-37

All right start your.camera. . .
It's'running,.

Stop your camera.

~ It's'running about 17 to 18 degrees per second on here.

__"I'hisindegreesper second? I NI

1 ..

vl 2O ‘[sf-. O SETTRRTY P R
.

Lo o™ s g

.That's in degrees per second but we’ll read the data on.,,

Let me make a couple more of those on the way back.

O.K, wait a minite, Jet me gét some data.

. Lt P
RTINS O PR/

.0.K.

Gel a‘fuel 'reédihg now while v'vé".z.':a ix;levelﬂig-'hti
Get Number 5, Herb.

All right,

?Iéy!_ You sprung a leak, Maury, or something,
What's that, an air leak?

How about your overhead hatch? |

Slow her down here sldwly.

Hey, Herb, get my pin in here.

O.K.

For gosh sakes.

Con.le on, Herb.

He's coming up now, Maury.

I think we may as well go on in for a la;xding, Maury--

what do you think about that? Leaking through the hatch,

I think, but I don’t know,

B
é
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Maury:

Herb:
Maury:
Herb:

Maury:
Herb:

Maury:
Herb:

Horell:

* Herb:
Maury:
Horell:

Mazury:
Herb:
Meaury:
Herb:
Maury:

Herb:

Herb:
Horell:

Maury: .

CONFIDENTIAL

I think it's my window. It's what, Herb? I think it's my
window--put you hand over here,

Yea, I think it's your window, too.

What could have happend there--just the seal go out?
Well we were going at high speed and without being
pressurized to hold her tight that's why

blew in a little, -

You want to put some -pressure on and see what happens?
Yea, I thought maybe something up along the hatch here-~
the latch locks good. I'll ease it on, and you see {f it
quiets down.

Ease it on and see what happens,

Coming on.

Letting down, Maury--we’'re going into land--have Vic
take over.

How's {t sound, Maury?
Quite a dlfference.

I don't know what it was sounded like a sudden failure--just
popped right out.

Boyl It just happend right away - take this seat out.
Mzeaury, what't the altitude?
7200--we're descending, Don’t get much pressure,

Your hiatch wouldn't take youy seat. You'd have to pull it.

* Yea, well it should be--all right we'll go on in and land

and then we'll take a loock at it,

Yea, O.K, I think if we just grease up that window it’1l
probably be O.K.

~2h, take a.fvel reading, Herb,

Yea, O.K, I'll get in my seat.

Now let’'s see here we'll go into a left around the field.
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CONFIDENTIAL 1-39

Maury: This is fuel reading Number what?

Jim: 5--we have a 40 per cent cg right now.

Horell: O.K. set,

Maury: That's Jack Warfield--he’s chief Air Force officer--O.K.
check this. This is the danger area, Got to stay south of
Poole's Island, :

Horell: Where’s Poole’s Island, right here? O.K. I got it. What
do you do--land right across in there now? QOut this way?

Maury: Yea, land coming out here just the way he's going you can
start way back there at the first island, see---

Horell: O.K.

Maury: And go all the way around on nice speed you can go right
over the airdrome.

Horell: Have you gone out with the PBM, Maury?

Maury: Al with the PS5 Keep you rpm up around 80 per cent.

Horell: Yea, I'm slowing down now I'm putting her back up and you
want to start my flaps down a little about 200.

Maury:  All right now stand by, I’'m going on the air.

. IR
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II. WITNESS EXAMINATIONS

It is felt that witness coverage of this accident was exceptionally
good when compared to such coverage in other major accidents. How-
ever, in spite of this, witness statements as such are generally un-
reliable. For that reason, every effort was made to contact all wit-
nesses possible and improve by interrogation the reliability of each
statement, With few exceptions all witnesses were interviewed as soon
as they were found and in many cases, the witnesses were re-examined
several times.

The initial interrogation of as many witnesses as possible was aimed
to determine the exact location of the crash to facilitate the rescue of
possible survivors. Also, it was of course necessary to gain that in- -
formation for proper direction of the salvage operation. For these pur-
poses, the statements of witnesses were most beneficial and, although
there were no survivors, salvage was expedited.

In all, witness statements were obtéiﬁed from 30 different locations.
A chart and accompanying legend, Fig. 1I-1, summarizes this information,
A map showing witness locations may be found in Chapter III, Fig. Im-1.

For the most part, persons were asked to write in their own words.
what they had seen. In some cases, because of their unwillingness to
write, their story was written down as they related it and then signed
by them. In a few cases, it was necessary for the interviewer to take
notes and later write a statement from those notes.

As soon as all the statements were available, a composite narrative-
or average statement was written. It was felt that this composite picture
might, in the early stages, help direct the investigation, It did aid very .
materially in finding the areas in the river where wreckage could be

" found. Because the statements were assumed to be unknowledgeable,

no one statement was given any more weight than another. However,
where certain aspects were found to have majority agreement, these
were given more credence. Also, as findings during the saisage sub=-
stantiated a given statement, that statement was given more weight. -
This original composite narrative, which follows, has held up through-
out the investigation with only minor revision.

""The aircraft was first cbserved in relatively level flight at an
altitude of 7500 to 9000 feet on a southerly heading. Black vapor or
smoke was issuing from the aircraft, An apparently controlled
gradual descent was ohserved.
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At an altitude of 3000 to 6000 feet the aircraft was seen on a southerly

heading, in the vicinity of Webster Field. When the aircraft was east
of St. Georges Island, a minor explosion or visual break-up was ob-
served accompanied by a puff of white smoke or vapor. Minor debris
fell from the aircraft, Fire followed immediately and the descent
steepened. Two explosions in rapid sequence were seen and heard
and major break-up occurred. Fire increased in intensity as the air-
craft, in two or three major pieces and many smaller components,
fell rapidly in steep descent, Secondary explosions were noted in some
of the large pieces as they were descending. When the largest piece
struck the water, audible explosion or impact concussion was heard.
Fire continued on the water for 2 to 7 minutes around a large section
of fuselage which floated for 10 to .12 minutes.

A parachute was observed, fully blossomed, above the falling air-

craft at an estimated altitude of 500 600 feet. This chute sank rapidly
after entering the water."
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- LEGEND . :
Experience: O - Complete lack of aviation background or
famillarity with aircraft.
MP - Military Pilot - recently or currently pro-
ficient in military aircraft.
Av - General aviation experience - some knowledge
of aircraft greater than that of average individual,
F - Professional fisherman - a special category due
to the particular ability of these people to note
o ranges, bearings, and observe accurately.

Position: Number corresponding. to that on observers location chart,

Bearing and distance of observer from estimated position of first minor
break-up.

: i Time of accident: time indicated + 1500 hour (i.e.,' 19 equals 1519)

Attention: What caused the observer to look at the aircraft.
: : C -~ Visual curiosity - general attention to aircraft with-

out any special or particular reason

Ev - Explosion on visual - a visual breakup or:explosion -

Ea - Explosion audible - initially hearing the explosion

A - Sound of aircraft engines

F - I;‘lash or flame - {nitially seeing a flash or streak of Y
ire
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Vapor: X indicates observer saw the black engine exhaust%mission of :
black smoke trailing behind aircraft. ]

Minor explosion or debris: X indicates observer saw a minor explosion
or breakup with accompanying minor debrifi
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Aum.-wl\{hﬂl‘iﬁ?OJQ

White smoke: X indicates observer saw a puff of white "smoke".

e,

Fire: X indicates fire was observed about aircraft while in flight. v

L ‘ or losj@aor »~r~tup: X indlecates observer saw a major X~
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CONFIDENTIAL -1

1II. SALVAGE OPERATIONS AND WRECKAGE RECONSTRUCTION

After the initial search by surface craft and aircraft for floating
objects at the crash scene, considerable difficulty was experienced
during salvage operations. Channel depth varied between 40 and
70 feet, and the bottom was composed of thick silt, Extreme
diligence, however, was exercised by the salvage fleet over a
period of about three months even though bad weather often
hampered operations. All pieces recovered were carefully lo-
cated, numbered, and identified, and the most significant parts
were reconstructed at NAS Patuxent,

A, SALVAGE OPERATIONS

From 15:40 until darkness, on December 7, 1955, salvage work
was done by local fishermen in their boats, Naval personnel in a
crash boat from Webster Field, and Naval pilots in helicopters and
airplanes.

Many floating pieces of the aircraft were recovered by boats on .
the scene and were deposited at the Webster Field dock. Two
elevators and the flight helmet of the copilot were picked up by one .
of the boats and transferred to a helicopter.

The body of the flight engineer was taken aboard a fishing boat
and delivered to Webster Field. From there, it was transported by
a Navy helicopter to NAS Patuxent.

1. Formal Salvage Operations

On December 8, 1955, two Martin Company representatives arrived -
at the crash scene aboard the USS Preserver. Their purpose was to
identify salvaged parts of the XP6M-1 and coordinate the salvage
efforts of the Navy and the Martin Company.

All parts recovered were identified and assigned a number, The
location of these parts were given in terms of range and bearing from
Channel Buoy Number 6 in the Potomac River. This information was
recorded in a log bock aboard the USS Preserver and written on a
tag which was attached to each part prior to being sent ashore, The -
locations of these recovered parts were plotted on United States
Coastal and Geodetic Survey Chart Number 557 aboard the USS :

Preserver.

From eyewitness statements and cha'nrted locations of the first
pieces recovered, it was possible to plot the probable course of the
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SeaMaster as it crashed at the mouth of the Potomac River. This
course enabled salvage ships to concentrate their efforts in the most
likely areas of the wreckage.

2. First Phase

The USS Preserver was used as communication center for the
operation and the efforts of the other ships dispatched from Com- .
ServLant were coordinated through it.

The USS Hoist, sister ship of the USS Preserver, and the USS
Harkness, a sonar ship, joined the operation. The sonar ship was used
to locate underwater objects and drop dan buoys near them. The

- Preserver or the Hoist would then anchor over these buoys and send
divers down to investigate., The Solomon's Island diving boat assisted
for about a week,

A boat from the Bureau of Ships at Washington, D.C., equipped with
underwater television gear, worked for about three days. It was"
hampered by rough water and lack of some means of controlling the
underwater camera., However, it did succeed in identifying parts
of an engine and a portion of the aft hull, These pieces were dived
for and recovered by the larger ships, If the underwater television
camera had a larger field of vision (about 100 square feet or more)
and some positive means of control when scanning the bottom for
wreckage, it would be a valuable asset in future salvage work.

NAS Norfolk sent 2 YTL tug boat with a barge to transport
salvaged parts from the crash area to the NAS Patuxent dock.
Smaller parts were sent to the Webster Field dockaboard the crash
boat, All salvaged material was hauled from the docks to the
Operations hangar by publiec works trucks at NAS Patuxent.

The salvage work, using diving methods exclusively to recover
the wreckage, continued seven days a week until just before Christmas,
. The operation was discontinued for a period of one week and the shifres--
from Norfolk returned to base. '

3. Second Phase

The USS Preserver returned to the crash scene on December
29, 1955, and continued the search. The USS Gillis came to do the
sonar work and an LCM boat equipped with a dragging rake also.
arrived from Norfolk, The Preserver did some dragging at this
time but the majority was done by the LCM boat because of its
greater mobility. Dragging was concentrated around the buoys
planted by the sonar ships. Parts recovered in this manner were
plotted as coming from the buoy location, although they may have
been recovered from an area encompassed by a 150-yard radius
around the buoy.
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Interrupted only by bad weather and periodic returns of the
salvage ships to Norfolk, this method of recovery continued until
February 23, 1956,

4. Final Phase

On February 23, 1956, the USS Preserver, equipped with a larger
rake, ‘returned from Norfolk. It was accompanied by two LCM boats
with rakes, During the final phase, the three salvage vessels were
lined up abreast and thoroughly dragged the main crash area. They
were able to locate many small parts and several larger pieces. There
is no positive location available for these parts.. However, some
credence can be placed in the location of some of the larger pieces,

The USS Harkness returned to the crash area on February 28, 1956,
to make a finzl sonar search of the crash area. No positive indications
were found.

On March 2, 1956, all salvage vessels ceased operations and left
the crash scene bound for NAS Norfolk.

5. Search Aress

As shown on the salvage area and witness locaticn chart,.the sonar
ships searched the entire Area B (Fig. III-1). :

All wreckage of the XP6M-1 was recovered from Area A-1 by
diving and dragging, Areas A-2, A-3, and A~4 were intensively. .
searched by diving and dragging, but no parts of the SeaMaster could
be found,

. All sonar contacts outside of areas A-1, A-2, A-3, and A-4 have
been identified by divers. None of these objects were from the-
XP6M-1,

6. Later Recovery

Inhabitants on the shores of the Potomac and St. Mary's Rivers
brought in many pieces of wreckage in answer to radio and newspaper
appeals, The Naval Air Station made periodic helicopter searches of
the shore line but was unable to {ind the body of the missing crew
member or any pieces of the SeaMaster. On March 21, 1956, the
body of the missing crew member was found by some fishermen near
Coles Point on the Virginia shore of the Potomac River. 2

| 7 Evaluation of Parts and Locations

At the Operations Hangar at NAS Patuxent, all parts were evaluated
- and the significant parts were assigned a number. These numbers

5----
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were itemized on the attached list along with their corresponding
azimuth and distance from Potomac River Channel Buoy Number 6.
These points were plotted in their relative positions on a large map
(one inch equals 110 yards). See Fig. III-2,

About 80 per cent of the XP6M-1 wreckage was recovered from
December 8, 1855, through March 2, 1856. There were a total of
193 major points identified and plotted. Points one through 30 were
positive locations recovered exclusively by sonar and diving.

Points 31 through 188 were located by confined dragging and diving;
their locations are accurate within a radius of 150 yards around these
points, Points 190 and 191 are also located within a radius of 150
yards about points plotted on the chart, Point 192 is accurate within
plus or minus 5 degrees and plus or minus 100 yards, Points 188
and 193, where many parts were recovered by mass dragging of the
main crash area, have no significance as far as fall-out location -

is concerned. .

B. WRECKAGE RECONSTRUCTION

All reconstruction was accomplished in the Operations Hangar
at NAS Patuxent,

There were Martin people stationed at Patuxent for about three
months to accomplish this work, Thelr efforts were augmented by
people flown from the Martin plant for shorter periods of time,

Many samples of burned structure and structural breaks were taken -
from the wreckage to the Martin Company engineering laboratory for
detajled analysis,

The plan was that no unnecessary reconstruction would be done,
Therefore, the work was concentrated on certain critical areas.
These include parts of the hull, wing, tail, and engines.

1. Hull

The center hull section was considered the most important area
and the lower nose section the most insignificant to the investigation,
In every case, however, all instrument, control, hydraulic, electrical,
and structural components were analyzed by thetr respective engineer-
ing specialists.

Forward Hull (Stations 0 to 407).-.This portion of the hull was .
relaiively intact above the Ilight deck and was placed on scaffolds
in its normal attitude. The lower portion of the nose was badly
damaged from impact. Since the latter was not considered to be
significant, an attempt at reconstruction was not made,

.I- - --
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Center Hull (Stations 407 to 749).- Although it was broken into
many pieces, a reconstruciion of this portion was accomplished,
Attached photographs show the reconstruction of the mine bay area
and the wing stub covers. The mine door broke into two major pieces,
These two halves were placed in their respective positions. Hull fuel
cells 1, 3, and 4 and much of their plumbing were recovered. These
recovered parts were analyzed by the fuel systems engineers.

Aft Hull (Stations 749 to Stern).- This portion of the hull was
recovered in several main portions. These sections were placed in
position relative to the forward hull.

The left wing was recovered in one major inboard section and many
small pieces of the outboard wing. The inboard portion was placed cn a
scaffold approximately in relation to the forward and aft hull, . The pleces
of outer wing, slats, flaps, and spoilers were placed on the hangar floor.
in their relative positions. The left hand wing tip float was found re-
latively intact and it was placed at the end of the wing,

The right wing, like the left wing, was recovered in one major in-
board section and many small pieces of the outboard wing. The
reconstruction was similar to the.left wing except that outer wing
parts were laid on a scaffold built adjacent to the inboard portion
of the right wing. The right wing tip float was not recovered. There
were.about ten small parts of this float but not enough to warrant

reconstruction.

i

I

I

I

l 2. Wing
I

i

»

3. Fin

The fin was reconstructed and analyzed by the structures and dynamics
engineers. The controls and hydraulic engineers removed the stabilizer
cylinder and other pertinent parts for closer scrutiny and testing.

4, Stabilizer and Elevator

The two elevators were recovered relatively intact and placed in
position relative to the reconstructed stabilizer and bullet fairing,
Structure and dynamics engineers analyzed these parts,

..Engines 1, 2, and 3 were recovered almost completely but Engine
4 was only partly recovered. Allison and Martinr powerplant engineers .
analyzed the engines, During their analysis they dismantled Engine 1. -

I' 5. Engines
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6. Engine Nacelles

The right and left engine nacelles were found to be in about the
same condition, comparatively intact. Inlet ducts were recovered.

The engine removal doors were broken into many small pieces and
no reconstruction was attempted except to identify the engine,
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IV. MEDICAL FINDINGS

Dr. Russell Fisher, Chief Medical Examiner of the State of Maryland
performed the medical examination and autopsy of the Martin personnel,
Commander Schmoyer, USN performed the same examination of the
Navy pilot and was aided by Dr; Fisher.- Brief summaries of these
examinations are enclosed herein, The complete autopsy reports and -
accompanying photos are on file at the Martin Company and may be re-
viewed if necessary.

The body of the flight test engineer who had been flying in the aft
port seat was found immediately after the accident floating on the surf-
ace with his parachute partially streamed. He had been subjected to a
flash fire (high temperature for a short time duration) while still in the
aircraft. These flash burns correspond to the flame pattern discussed
in Chapter IX. Minor throat injuries were incurred during his subjection
to high acceleration forces during break out or to a high-velocity air.
stream during ejection, This Jatter injury corresponds to the position
of the helmet chin strap, At a time following, at least ten seconds later,

he received severe fore and aft impact concussions across the back and

head which produced his immediate death. Concussion was caused by
impact with the water, His parachute failed to open because he had.

- failed to attach the automatxc opening device and there was no time to

pull the ripcord.

The pilot and copilot were recovered on 18 December 1955 with the
forward flight deck debris. They had received multiple extreme in-
juries which were caused by the impact of the forward flight deck with
the water. Injuries appear to indicate that they, pilot and copilot, were
still seated in their respective seats with feet on the rudder pedals and
in normal flight position when the injuries occurred. It appeared that
there had not been no time attempt to eject. - _

The flight engineer’s body, which had been seen in a parachute, was
recovered 20 March 1956, His death was caused by drowning. His body
also showed evidence of flash burns corresponding to the flame pattern.,
He had one injury, a fracture of the tail bone which occurred at least
15 seconds prior to death., This injury undoubtedly resulted either from
high acceleration forces during break=-up or ejection forces, -He was
recovered in his parachute, straps still fastened, and he presumably
had made no attempt to free himself of the parachute. His Mae West
was under his flight jacket and had not been inflated. He was unconscious
upon ‘entering the water and it can be logically assumed that unconscious=-
ness was due to severe pain of the tail-bone fracture or the high ac-

t¥ieration forces during his subjectionto high‘velocity airstream.-One
of the straps of his parachute harness had been broken after burning.
by the air blast,

.
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The procedure for escape in this aircraft was by use of the face
curtain and in the following crew sequence:

Starboard aft seat -~ flight engineer

Port aft seat -- flight test engineer

Starboard forward -- copilot or assistant pﬁot
Port forward -- pilot.

It appears that this sequence was being followed, The flight en-
gineer ejected and his parachute opened. The flight test engineer
ejected and his chute only streamed. The copilot and pilot made no
attempt to eject. There appeared to be a lack of time for successful

ejection because of the quick onset of trouble and the high acceleration
forces during breakup. :

A, SUMMARY AND CONCLUSIONS IN THE CASE OF JAMES HENTSCHEL ;

Certain observations which can be assumed to be supported by such
a high degree of positive evidence that they must be regarded as facts

"are available, and certain others which are considered likely probabili- .

ties, but which this analyst can be less certain of, are also to be con-
sidered. For the purpose of summary, these should be divided into two

groups.
1. Facts

1. The identification of the deceased as James Hentschel is
certain,

2. Ultimate cause of his death is crushing injury of the chest
and head injury.

3. This person sustained extensive flash burns with involvement
of the right arm and shoulder and right thigh and leg while
* only the left hand and left lower leg were involved. The face
was similarly flash burned and, at the time of the flash,
Hentschel was wearing a helmet but the oxygen mask was not
strapped in place.

e oBee .Hentschel sustained a_violent impact to the upper interior

) portion of the neck at an interval of time estimated to be in
excess of 10 seconds and probably in excess of 15 seconds
before he sustained a second series of injuries which were
immediately fatal.

— T —— e
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Hentschel's body sustained an impact to the back of the head
with a force directed relatively from left to right. The im-
pacting object was extremely firm, i.e., metallic rather than Y
water in nature and the helmet was in contact with-it almost e
all the way across the back and distinctly on to the right side.

The internal injuries in the head of the deceased may have been
sustained as a result of this impact.

The body also sustained a strong impact against the back of oy
the right shoulder, again by a firm object making a relatively AN
narrow pattern of abrasion. This occurred after the body

has been burned by a flash.

At the time of the flash, the body was wearing a parachute
pack and vest life preserver.:

Observations of the plane indicates that the hatch (cover)

over Hentschel was off at the time of the flash burning and this.
in connection with the condition of the seat and the location'of -
the burning of Hentschel’'s body strongly suggests that he was

in the seat at the time of the burns and that the direction of .
travel of the flame was from behind and below with respect to

the seat.

2. Less Completely Proved Observations

1.

-

..---—.‘!' .

* that the fire injury reached as high on the forehead as is ob-

As indicated above, the interval between the impact to the neck
and ultimate death is evidenced by the hemorrhages in the
larynx, is in excess of 10 and probably in excess of 15 seconds.
This opinion was reached by this observer and confirmed.on
consultation with Dr. Stanley H. Durlacher, Chief Medical
Examiner, Dade County (Miami, Florida) and Dr. Alan Moritz,
Professor of Pathology at Western Reserve University in
Cleveland, Ohio. Dr. Moritz is a leading American and an
intemationa.l expert in the pathology of injury.

Hentschel was in his seat and was ejected with the seat through
the open hatch, At the time of ejection, his right leg was not in

the stirrup.

The flash burn preceded his eje}:tion from the plane but the
interval cannot be determined. .

The injuries to the neck were probably sustained as the result
of the helmet being pulled up and back on the heat and the fact
served suggest this may have been part of an explosive passage
of the flame. If this be true, then the flash must have occurred
10 or more seconds before Hentschel ejected. It is not possible
to rule out some independent impact to the front of the neck 10
to 15.seconds before the flash but this seems unlikely.

-
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There was fracturing of glass presumably the photo panel, ata
time when Hentschel was near enough that he sustained a cut

4in the palm of his hand, It seems extremely unlikely that this

could have been sustained appreciably after the flash since the
normal position for burned hands is with considerable flexion
which should have protected the areas of the palm where the
cut was. I suspect the fracturing of the photo panel and the
flash might have been simultaneous again indicating a some-
what explosive event accompanying the flash,

The crushing injury of the chest with injury of the heart and
avulsion of the aorta caused immediate cessation of the hemor-
rhagic processes in the larynx, It is impossible to state
whether these were sustained at the time the helmet came

in contact with a portion of the plane or at the time of impact
on the water, but it seems probable, in view of the impact in
back of the right shoulder and the back of the helmet, that all
were sustained simultaneously. There is little or nothing .
to suggest that Hentschel sustained impacts to the front of the
body than the neck,

MAURICE BERNHARD

Certain observations which can be assumed to be supported by such a
high degree of positive evidence that they must be regarded as facts.
are available and certain others which are considered likely probabili-
ties, but which this analyst can be less certain, are also to be con-
sidered. For the purpose of summary, these should be divided into two

groups.

1, Facts

1.

2.

Sx

The certification of the deceased as Maurice Bernhard is a
certainty. . ;

The absence of significant alcohol or barbiturate and signifi-
cant disease processes detectable by a pathologic examination

are clear.

Death was instantaneous at the time of receipt of major in-
juries described in the auntopsy protocol with either the head
injury or the chest injury being sufficient to produce cessation
- oi respiration and cardige action‘within two or {nree minutes

. B. SUMMARY AND CONCLUSIONS IN THE CASE OF

' oscuxssmeo A .
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4. There is no evidence whatsoever to indicate that there was any
significant time delay between the various injuries sustained
by Mr. Bernhard.

5. The carbon monoxide saturation in the blood of the deceased was
so small as to be negligible and certainly must be assumed to
indicate that there was very little filling of the anterior cabin
of the plane with products of combustion during the time of
descent of the plane.

6. The sequence and nature of the injuries indicate that they were
sustained as a result of an extremely rapid decelleration of the
plane -- impact with the water rather than some episode while
the plane was still airborne. .

2. -‘L2ss Completely Proved Observations

+

1. At the time of the impact of the plane on the water, Mr.
Bernhard's feet were i{n the rudders. This conclusion is reach-
ed because of the nature of the fractures of the lower legs which
make it appear that the heels were arrested as the body slid
forward possibly including an actual impact of the seat against
the upper legs as the feet.were held by the rudders or vice
versa, with the rudders being displaced backwards.

2. The direction of force incident to the impact was one pushing
the body forward with respect to the seat while, at the same
time, there was a strong component pushing the body against
the seat, This resulted in extensive avulsion of the skin over
the back of the body and, in my opinion, both components of
force are necessary to produce this lesion,

3. The body moved forward against the restraining harness with
extreme force causing the harness actually to- be drawn up
into the tissues of the perineum and fracturing some of the -
harness straps.

4. Subsequent to this first motion, which probably resulted in the
fracture of the leg (as the feet were relatively fixed) and the
displacement of the left femoral head into the pelvis, the body
pivoted forward about the lower extremeties and the front of
the chest and face suffered severe impacts with the most

. laceration involving the left side of the face. It is possible
that a relatively flat surface was impacted, however, since
.some of this damage may have been related to fracturing the
bones beneath the surface,
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5. At least one of the structures which the face impacted left
a definite patterned imprint. This can be seen in the close-
up photograph of the face, It may be well that part or all of
this particular pattern is related to the BX type of covering
on the release mechanism for the parachute. If this be so,
it must indicate that this was not an abnormal location at the
time Mr. Bernhard's face came to impact it.

) C. SUMMARY AND CONCLUSIONS IN THE CASE
OF CMDR, VICTOR UTGOFF

Certain observations which can be assumed to be supported by such
a high degree of positive evidence that they must be regarded.as facts
are available and certain others which are considered likely probabili-
ties, but which this analyst can.be less certain, are also to be con-
¥sidered. For the purpose of summary, these should be divided i.nto

two groups.
1. Facts .
1. The identification of Cmdr, Victor Utgoif i{s certain. ,

2. The cause. of death is multiple traumatic injuries; those ‘ O
capable of causing immediate death being the crushing of .
the chest and the crushing of the head.

3. The complete failure to demonstrate any residua of fuel in-
dicates that there was no great concentration of fuel vapors
in the cabin during the period of descent of the plate,

4. The injuries are of such nature that there is no evidence to
. indicate that they were not all sustained at the same time, -
There is no microscopic evidence of any reaction.

2. Less Completely Proved Observations

1. A sequence of events in the Injuries sustained by Cmdr, Utgoff
were, in general, similar to those of Mr. Bernhard, The com-
pound comminuted fractures of both legs with the major tissue
destruction on the inside and front of the right leg and the out-
side and front of the left leg would seem to indicate that the
feet were in the rudders and that the body moved forward and
somewhat ta.the left with the extreme force while the feet
were arrested by the rudders.

-
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' 2. The body further pivoted forward about the feet causing crush-
ing of the chest in the front to back axis and the head impacted

l against its left side and front causing a broad depressed {frac-
ture of this area. Coupled with the findings in the legs, this
probably indicates that he was looking relatively straight ahead

' and the body was displaced to the left and forward. This ob-
servation is in line with the structural injuries on the forward
part of the plane.

3. There were two large lacerated injuries, one in the right but-
tock and the other in the left shoulder, both on the back of the
body. - The one in the buttock particularly suggests tearing
by a sharp fragment of torn metal over which the body moved
from the impact near the inside of the leg toward the left
with contact being lost in the extreme back portion of the leg.
;I'hfe.: n:;ture of this sharp impacting surface cannot be further

efined. :

4. It is unlikely that any respiratory attempt was made oncé the
body was immersed in the water. This speaks only of sudden-
ness of the death after the impact.

-

D. AUTOPSY REPORT ON HERBERT O, SCUDDER

Pathological Diagnoses:
1) Asphyxia due to drowning
2) Fracture of the coccyx - comminuted -

3) Extensive post mortem decomposition.

Opinion:

The examination showed no injury sufficient to cause death other
than the evidences of immersion. The only significant ante mortem
injuries are those of the coccyx and muscles of the buttocks where there
was considerable hemorrhage, It is considered highly probable that
these injuries are the result of sudden impact against the individual
during the course of the ejection from the plane, That they were sur-
vived many seconds is clear from the amount of hemorrhage into the
tissues. The other injury of significance would appear to be the one
in the right leg which from its location and similarity to that observed
in the Hentschel case strongly suggests that both are stirrup injuries..
The occurrence of burning over the left shoulder posteriorly and over
the left chest in the region of the hand pull for the parachute and on the
left pants leg and the medial portion of the right pants leg corroborate
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the impression that Scudder was in his seat on the right rear of the
crew compartment when the flash fire occurred, the effects of which
have been cbserved in Hentschel’s case passing up the aisle and towards
the top of the plane. Although-post mortem decomposition had made
evaluation of skin burns extremely difficult, there is little evidence

to suggest that Scudder’s face'was burned significantly and the extent
of burning of his clothing 1s considered less than that in Hentschel.
This is interpreted to indicate that the center of the flash progressed
to the left and upwards somewhat sparing the occupant of the right rear
seat, Yet, the presence of burns on Scudder completely confirm the
early hypothesis that both he and Hentschel were in their seats and did
not eject themselves from the plane until after the flash fire. No effort
was apparently made to inflate the Mae West nor was Scudder's knife

removed from the case in his belt leading to the conclusion that he must

have been unconscious at the time his body entered the water,

Therefore the assumption seems valld that his unconsciousness was
on the basis of concussive forces incident to his ejection from the plane
and not impact against any solid portion of the plane or the water later.
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CONFIDENTIAL VI-1

V1. STRUCTURE

The XP6M-1 aircraft is designed to withstand limit flight
maneuver load factors of 3.8g positive and 1.8g negative at a gross

~weight of 140,000 pounds., The airplane was static tested to 110

per cent of the positive design limit load. The condition tested is
critical for the horizontal tail, the aft hull, and portions of the wing.
Because no ullmate static test airlane was provided by the con-
tract, the flight airplane was restricted to two-thirds of these load
factors, or 2,53g positive and 1.2g negative.

The gross weight of the airplane at the time of the accident was
approximately 116,000 pounds, and the load factor during the stability
runs, according to the {light plan, would be plus 1g with variations
of not more than plus or minus 0.2g.

The examination of the wreckage indicates the sequence of struc-
tural break=-up is probably the following: .

1} Upward motion of the stabilizer leading edge;
2) Violent nose-down pitch of airplane;

3) Failure of the wings in negative bending after an original
stability failure of the lower cover of the hull stub in com-

pression;

4) Destruction of the primary tension-carrying material in
the upper hull as the wings collapsed against the hull side;

5) Horizontal tail fallure from excessive roll and or angle of
attack; fajlure originating at the stabilizer hinge fittings,

The fractures have been examined in great detall in the Martin
laboratory by Martin metallurgists. Some of the more significant
fractures have been reviewed by metallurgists from the Aluminum
Co. of America (Mr, Scott Hunter), from the Naval Research Laboratery
(Dr. Eirwin and Mr, Joseph Kies) and the Bureau of Aeronautics (Mr.
Schmidt). No evidence of fatigue exists in any of the examined details,
All major structural pieces were subjected to hardness tests and no
material deficiencies were noted.

The detailed examination of the wreckage was the primary means

~.by which the breakup-sequence:was determined,.: A knowledge of the

tail load variation on this airplane is of key importance to an under-
standing of the sequence. At the time of the last photopanel reading
the indicated flight condition would result in a down tail load of 21,700
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VI-2 CONFIDENTIAL

pounds. A two-degree nose up movement of the stabilizer at the flight
speed indicated would create sufficient load factor (minus 3.9g) to fail
the wings in negative bending with a relatively small up load on the tail
(approximately 5000 pounds). The failing load factor is obtained by
ratioing the design gross weight to flight gross weight, as follows:

Ultimate design load factor = - 1.8 x 1.5= - 2,7g

Design gross weight (flight) 140,000 _ _ )
Weight at time of crash 115,000 * 2,7 = - 3.25¢g

Critical Design Condition* _ 1.2 .
rlight Condition *

Failing Load Factor = 1,2 x - 3.25 = - 3.9g

* Transient Landing Condition

In addition to the general fracture examination, the honeycomb struc-
ture was examined in great detall by the Structures Design Staff engineer, ‘
by laboratory experts, and by Quality Control inspectors. The quality = - O
of bonds was found to be above the acceptable minimum in all cases,

The possibility of an early fire or explosion exists. One particular
area, the No. 4 hull fuel cell region, apparently sustained an explosion
between the fuel cell and tank door. This explosion detached the tank
door from its support structure. An analysis was made to determine.
the resulting loss in aircraft stiffness, Results of this analysis can be
found in the Dynamics Chapter of this report (Chapter VII). In addition
to this study, an analysis was made of the aft hull structure with the
assumption that fire had damaged the starboard hull side skin prior
to aerial breakup. i

A, EXAMINATION OF FORWARD HULL SECTION (Stations 0 to 407)

The major structural damage suffered by the forward section (Stations
0 to 407) of the airplane was caused by enormous impact loads at time of
water -entry. The estimated impact force was in the order of magnitude
of 100g. The direction of this force was up, and aft, with very little
lateral - (side)-componenti-as evidenced by the direction of failures of iie-
pilot’s and copilot's seats. The pilot’'s seat falled in a forward, down,
and outboard direction as did the copilot’s, indicating the forward hull
section contacted the water surface in a nose down, laterally sym-
metrical attitude. ‘ 3
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CONFIDENTIAL Vi-3

From a window sill aft, the crown section of the forward hull
(forward of Station 407) is {n relatively good condition. All the windows
in the pilot house were found in place although severely crazed, The
entire lower section of the forward hull from and including the nose
section below the window sill aft to Station 407 and between the chine
longerons was completely disintegrated at impact.

The entire pilot house floor, seats, personnel (pilot and copilot)
and flight equipment in the pilot compariment were torn from the
supporting hull structure, as was a large section of the flight deck
flooring and crew equipment; all were found at a short distance from

the forward hull proper.
1., Fire Damage

There is no evidence of structural damage attributable to fire in the
forward hull section, However, a flash fire occurred in the crew and
pressure lock compartments. By laboratory tests this flash fire has
been concluded to be in a temperature range as high as 1000°F and of
less than 15 seconds duration, The source of this fire has tentatively
been identified as JP-4 fuel, The areas subjected to the greatest heat
anid burning were the forward side of Bulkhead 407, the left side hull
and crown skin and frames between Bulkheads 407 and 353, Bulkhead
407 door (both sides), Bulkhead 353 door {(aft side), the aft and forward
sides of Bulkhead 353 and the right side of the left crew seat. The other
sections of these areas were subjected to smoke, soot, and some heat
of a much lesser degree, The extreme right sides of the crew and
pressure lock compartments were almost entirely free of smoke. The
buraing in this aft section of the forward hull was completely super-
ficial in nature and contributed nothing to subsequent structural fallures

in this area. )

One point of importance to note is the presence of punctures and
tears in the web of Bulkhead 407 and in the hull crown skin of the left
side of the pressure lock compartment through which smoke and/or
flames passed to scorch and blacken the surfaces of the bulkhead web
and crown skin around the holes on the side away from the fire. The left
wing leading edge attaching clips on the crown skin were pulled off
before {ire in air lock compartment as evidenced by burning and smoke
around the periphery of rivets holes. It is assumed that this is a clear
indication of some degree of structural disintegration before the oc-
currence of the flash fire. There is no evidence of {ire either in the
pilot or electronic compartments.

2. Hatches

All four escape hatches have been recovered. The pllot's escape
hatch was found in place on the forward hull section. The thruster
of this hatch was fired but the locking hatches were not opened. A

T-

Au’.ho;ihjﬂ/v N4 w_r

DECLASSIFIED ] .~ E

saasouy WOIW L fv s3onoouds



VIi-4 CONFIDENTIAL

5/16 NAS bolt had failed in double shear - at the torque tube to thruster
bellcrank connection thus preventing undogging of the forward latches,
The connection of the pull rod to the hatch lifting cam had also failed

in shear. The copilot’s escape hatch was found in good condition and
had been ejected successfully, The left crew member's hatch was also
recovered in good condition and had also been successfully ejected,
Although the crown structure around the opening of the left crew mem-
ber’s hatch showed signs of burning from the flash fire previously
mentioned, the hatch itself was free of smoke or burning, The hatch
trim cover shows evidence of slight overheating on the aft end {(tem-
peratures of 350° to 400°F) which indicates the hatch was on at the time
of the flash fire. The right crew member’s hatch, also successfully
ejected, showed evidence of flash burning, as did the adjoining crown

" structure indicating the hatch was in place at the time of fire. The

trim cover was also burned.,

A thorough examination of the ejected escape hatches eliminated all
possibility that these hatches hit any airceraft structure during ejection,

The door at Bulkhead 353 was found with the main wreckage and was
severely damaged. This door was extensively burned on the aft side
with relatively no burning on the forward side indicating this door was
open at the time of fire since both sides of this bulkhead suffered fire
damage. The door at Bulkhead 407 was still hinged to the bulkhead
and there were also indications that it was open at the time of the fire
because of the presence of extensive burning on both sides of the door,
whereas Bulkhead 407 was burned on the forward side only.

The ditching hatch and the left beaching gear hatch were secured
when the forward hull was salvaged and the right beaching gear hatch
was open. The main entrance hatch was also htnged to the structure
when found and in generally good condition.

3. Seats

. The pilot’s and copilot's seats were found in the main lower forward
hull wreckage and were severely distorted. Both seats were separated
from their ejection rail structure. The copilot seat safety belt
failed at the seat connection and the shoulder harness fajled in the
cloth. The pilot’s seat had generally similar faflures.

The right crew seat was recovered in excellent condition although
subjected to effects of flash fire. Minor structural damage to this
seat was caused by water impact,

The left crew seat was récbvered in excellent .structural condition
except for minor damage resulting from water impact. This seat
had also been subjected to the effects of the flash fire. The burning
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The over-all decrease in stffness from Station 647 to the tail is,
of course, much less, The hull natural frequency in torsion is changed
only 2.5 per cent; from 194.4 cpm to 189,6 cpm,

T-tail model tests, completed last December under a Martin Basic
Studies and New Technology Program, covered one configuration similar
to the XP6M-1 tail. When comparing a rigid hull to a highly flexible
hull, a reduction in flutter speed of only 3 per cent with flexibility in
torsion and 6 per cent with flexibility in lateral bending was.obtained,

This negates the probablility of an appreciable change in eritical
tail flutter speed with loss of the tank door - the actual change is con-
sidered negligible,

6. Tip Float Shake

Moviks; were taken of the mine door rotation during six flights of
the XP6M=-1 by a 35 mm camera i{n the left wing tip float and a 186
mm camera in the right tip float. Of all the movies taken, four of
the 35 mm runs and one of the 16 mm runs show door operation., The
others were either ruined or show no door operations. The one 16
mm roll of film i{s from Flight 26. One of the 35 mm rolls is also
from Flight 26. The 16 mm camera in the tip float on Flight number 26
was a Cine Kodak Special Lheld down by one bolt at the bottom.

It had been reported by the flight crew that an airplane shake occurred
during the mine door operation. Oscillograph records were taken during
mine door rotation of accelerometers located at three points in the hull
on primary structures Stations 80, 228 and 269, These records show that -
a vibration of 22.5 cps was present while the door was opening or closing.
The magnitude of vibration seemed to depend on the speed at which the ‘
airplane happened to be flying, A maximum reading of 1.6g was obtained.

Of the five film runs of the mine door operation mentioned above, only
the 16 mm film from Flight 26 (and not the 35 mm film from this flight)
shows any evidence of this 22.5 cps shake, The picture in this film moves
in a manner that could only be caused by camera motion. A frame by
frame measurement of the picture motion indicates that the camera was
moving in a motion corresponding to a tip float pitching motion at a
frequency of about 23 cps and through an amplitude of about + 2 degrees.

" The measurement were made on a door opening. The shake started when

the door was approximately half-way open and had stopped by the time
the door was about three-quarters open.

The wing vibratory mode obtained during the ground vibration_survey, oy

-~ which is nearest-the above mentioned 22,5 cps frequency, was a'19 cp%

mode of primarily wing outer panel torsion with tip float pitching,
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CONFIDENTIAL - VII-9

3) T-tail flutter would put large torsional loads on the fin,
No permanent torsional shear wrinkles were found in the
fin leading edge, nor were permanent shear buckles found

In the fin blanket panels,

4) T-tail flutter cannot, neither kinematically nor inertially,
cause extension of the stabilizer actuating cylinder (which
failed in its fully extended position).

2. Wing Flutter

Wing flutter again would be antisymmetric. The failure of the
wing, as that of the tail, is remarkably symmetric.

3. Flap Flutter

Flap flutter could be caused by loss of the actuating cylinder but
would be evidenced by damage to the top of the flap and the bottom
of the adjacent beavertail on the nacelles, No such damage was found,

4. Elevator Flutter

Elevator flutter might be indicated by damage at both up and down
stops but could not have happened before the actuator rods broke; -
it could have occurred after the breakup..

E. CONCLUSION

With loss of flap hydraulic actuators and loss of elevator actuator
rods relatively mild flutter is indicated in speed ranges below the ac-
cident speed. With regard to the loss of the elevator actuator rods
this result might bé-significant in the interpretation of the wreckage in
that the elevators would flutter after the stabilizer as a whole has left

the airplane,

The possibility of a rudder upper hinge failure was investigated
(this possibility was of considerable interest in that failure of the , .
rudder bracket would damage the hydraulic lines to the stabilizer
actuator) -- and no flutter speed was found.

All remaining cases have been eliminated with the exception of
T-tail flutter. High speed tests and further analytical investigations
have beea completed, The nature. of this flutter has heen explored:
it is a violent antisymmetric-flutter involving mainly fin torsion with
stabilizer yawing and rolling motions.,
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It has been established that the critical speed of this flutter is
determined by so many parameters which are not accurately known,
including those of the hull and the wing, that analytical and experi-
mental results are subject to various possible interpretations. A
conservative interpretation yields a small margin of the order of six
per cent above the accident speed (while a larger margin is by no means
excluded). Thus, a firm conclusion that T-tail flutter did not cause
the accident cannot be drawn from analytical and test investigations;
on the other hand, this possibility would seem remote after a study

.of the previous flight records at higher speeds and by the examination

of the failures of the T-tafl.
F. RESULTING ACTION

For the second XP6M-1 and the YP6M's, a new fin is being designed
to provide an increase of approximately 80 per cent in torsional stiff-
ness(Fig. VII-2). The honeycomb panels will be replaced with relatively
heavy aluminum sheet, the {fin thickness will be increased at the upper
end, and the bullet fairing will be redesigned. A substantizl increase
in critical T-tail flutter speed is expected from this change. Until
the new fin is available, flight speeds for the second airplane will be
restricted to Mach 0,7 at sea level, varing linearly to Mach 0.95 .
at 21,500 feet (Fig. VII-3). Analytical and model tests investigations

will be continued.
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CONFIDENTIAL X-1

IX. FIRE PATTERN AND ANALYSIS

The area of fire damage as indicated by the structure salvaged is
shown in Fig. IX-1. Eyewitness reports and early recovery of the
aft hull section placed special emphasis on fire or explosion as an_
initiating cause of the accident. It was decided to develop a heat
pattern throughout the entire airplane in an effort to pinpoint the
original source or sources of fire. The approach to this problem
was divided into two basic classifications: metallurgical examination
of chosen specimens; and analysis of organic finishes, The results
of these separate studies are included in this report.

In addition to the studies made by the Martin Company labora-
tories regarding fire and heat effect, the following individuals or
organizations were contacted in an effort to either confirm Martin
findings, or to obtain data available only at these sources: i

1) Mr, Sidney Berman, Chief Air Force Accident Investigator
2) NACA, Cleveland Branch

3) Aluminum Co, of America - Research Laboratories -

4) Esso Standard Oil Company

5) Bureau of Standards

6) Aberdeen Proving Grounds, Terminal Ballistics Branch

7) Naval Research i.aboratbry

The information obtained from these sources is incorporated in the
metallurgical section in general; however, a few pertlnent facts are
presented here: .

1) The flame temperature for JP-4 fuel (burning in air with a
velocity of 500 knots) is in excess of 2000°*F,

2) The propagation of a flame front into a 100-knot free air
stream is not probable.

3) The flame temperature for JP-4 fuel for various conditions
is as follows: .

a) Wick burning -- 1000°F,
" b) Still air (under hood) - 1300°F.

c) _Still air-fuel on water {under hood) -- 1500°F,
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IX-2 CONFIDENTIAL

4) The flame temperature for hydraulic fluid (red ofl) for
Condition 3¢ -~ 1250°F,

5) An internal flame source is required to maintain external
burning at speeds in excess of 100 knots.

6) Atomized molten aluminum can be obtained only with high
pressure and temperatures in excess of 1180°F,

7) -Molten aluminum can not be obtained in less than 15 seconds
considering the skin gages, flame temperatures, type of
structure, and area of burning.

8) Explosion phenomena sometimes produce structural disintegra-
tion without evidence of fire or heat, : .

9) "Feathered" effect on edges of skin fractures is mdicative |
- of partial melting and high pressure.

Detailed examination of theburned portion of the salvaged wreckage has
in practically every instance revealed a fracture line which has burning
on one edge and has no burning on the mating edge. This is true of the
float, the slats and wing leading edge, the flap, the spoilers, the wing
trailing edge, the fin, and, in most cases, the nacelles. The burning y
which took place in the Number 2 nacelle inlet duct was considered O
to be after breakup because the wing upper cover, which forms the
lower portion of the duct, was not burned. .

The internal burning in the crew compartment and in the pressure
lock is considered to have taken place in the air after breakup. - The
following facts lead to this decision:

1) The flight test engineers were burned by this {ire while ln
in their seats;

2) The flight test engineers ejected from the airplane in the
air;

3) Partial structural disintegration had occurred prior to this
fire as noted in the Chapter VI (Structures),

The internal burning in the hull between bulkhead Station 604 and
Station 749 could have partially occurred before breakup, However,
on the starboard side between Stations 604 and 6§47 there is a fracture
line indicating breakup before burning, and on the port side near
Station:664 on the lower longeron and{airing there is a fracture line -~ - - -
of fire demarcation.
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X. AERODYNAMICS :

A, SUMMARY

In consequence of the accident to the XP6M-~1 airplane an extensive
aerodynamic investigation was made. The flight test history of the air-
plane was re-examined in detail; the basic aerodynamic parameters of

‘the design were reviewed and re-analyzed; and all possible mechanical

failures which could jeopardize the controllability or alter the stability
and response of the aircraft were examined.

A full-scale working mock-up of the controls system was utilized in
conjunction with a Reeves Electronic Analogue Computer to simulate
various control malfunctions and to determine the resulting effects upon
the airplane. Trajectory studies employing the results of automatic
digital computers were made in an effort to deduce the flight path and
sequence of events in the break-up. - _

The flight test data were limited, precluding a complete analysis of
the demonstrated flight characteristics. In the cases of the available
flight test data which could be compared to the predicted characteristics
based upon wind tunnel tests, very good agreement was generally found.
In fact, flight tests of the tuck characteristics revealed no force tuck
at test altitudes of 15,000 and 28,000 feet, although some force tuck
had been predicted. Also, in general, the pilot's qualitative comments
were that the flight characteristics of controllability, stability, and
response were satisfactory. One general criticism was that the lateral
control was oversensitive at low speeds with flaps down - a factor which
is being remedied on the second XP6M=-1 and has no bearing on the
accident.

Conservative interpretation of the wind tunnel data used as the
basis for the predicted stabilizer hinge moments still leads to the
conclusion that, even with only one of the dual systems operative, the
stabilizer hydraulic actuator should have had sufficient power to con-
trol the airplane at the probable flight conditions of break-up.

It was established both from analysis and from simulation on the -
controls system mock-up - REAC=- pilot combination that many of- .
the possible malfunctions considered probably would not have induced
the accident. However, the accident sequence of a pitch-down with
consequent downward failure of the wings could have resulted from

.loss of the feel system, e e .

The trajectory studies served to substantiate the general pattern of
flight and probable sequence of break-up. However, these studies, being
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Floating pleces.- The surface wind was four knots at 90 degrees
true while the river current was reported as three knots at 124 degrees
true. The combined effect of the surface wind and current on floating
pieces is difficult to evaluate; it depends upon the relative areas pro-
jecting above and below the water and the time afloat. Some examples
will serve to give possible ranges of error:

1) Practically submerged object so wind effect is negligible:
t = 10 min (witnesses reported pieces floating 10 to 12 min)
d=3x10x 101.3 x cos 20° = 2860 ft (downstream from impact

position)

2) A floating piece subject to equal effects of wind and current:

t = 10 min
d =10 x 101.3 {3 x cos 20° - 4 cos 54°) = 477 {t downstream from
a impact position

Sunken wreckage.- Because effects of river currents on sunken
wreckage would be pure conjecture even if the exact times of salvage
and a history of the magnitude and direction of river bottom currents
were known, these effects were not estimated. Several feet of silt
cover the bottom of the river in this area which would probably tend to

anchor the wreckage.

Salvage locations.- The location of the salvaged pieces was deter-
mined with respect to Buoy Number 6 near the salvage area. The distance
from Buoy Number 6 was obtained through triangulation using a known
distance between two points while azimuth was read from a sextant, The
accuracy of the locations is estimated as a circle of 50-yard radius,

Salvage methods.- Salvage methods had some effect on the location
of wreckage. Most of the sunken pieces numbered through 30 (approxi- .
mately) were located by Navy divers and hauled directly to the surface,
Other pieces were found by dragging. Some of the dragging operations
were made along the direction of the flight path., A drag search would
start and be continued for as much as 1500 to 2000 yards before the
drag would be hoisted for examination., Thus, an error in location up
to as much as 2000 yards could be introduced in the case of small pieces.
When a large object was dragged, the salvage crew sent a diver to inspect
the pieces and the location was established at this point, Dragging was

- also done perpendicular to the flight path which, of course, would not

introduce an error in the flight path trajectory pattern but would affect
the pattern due to wind drift normal to the flight path,

2. Aircraft Heading

Eye witnesses variously described the flight path as "southerly" and,
in some cases, volunteered estimates of the true heading. In general,
the aircraft was making a port turn just prior to the accident which, if
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the witness descriptions of the heading as being southerly {or 160 degrees
to 170 degrees true) are correct, would result in a southeast heading at
the time of the accident. Examination of the salvage pattern showed that
the Engines 1 and 2, the forward and aft hull, and a heavy piece of the
center wing blanket fell along a common straight line, If none of these
parts had yawing accelerations imparted to them at break-up, this line
bearing 144 degrees true is a reasonable representation of the heading
of the aircraft. Most of the parts along this line had high terminal
velocities so that wind drift would have had small effect, Also, the
majority of salvaged parts lie east of this flight path, having greater
scatter aleng the path away from the engines., The wind components
normal to the flight path account for this scatter; the objects farther

up the flight path must have come off at higher altitudes and drifted
farther from the flight path due to their passage through the moving

air mass, This fact further substantiates the 144 degrees true heading

at the time of the accident.

3. Basic Variables

The main variables to be considered in the trajectory analysis
were the speed, altitude, and attitude of the aircraft at the time a
part came off; the drag, weight, area, and center of gravity of the
part; and the winds aloft. The net lift on the pleces was assumed to
be zero. The salient aspects of the trajectory are:

1) Separation of the part {rom the aircraft or from another part;

2) The initially rapid deceleration of the horizontal speed com-
ponent (which is a function of the initial velocity and angle of
descent with respect to the horizontal and the drag of the object)
and the more gradual deceleration which is chiefly a function
of the increasing angle of descent;

3) The increase in value of the vertical speed component due to
the acceleration of gravity. Here, the drag

(D = £C 5 V)

and the weight of the object determine the maximum (terminal)
velocity. The terminal velocity is based on the condition of the’
weight equal to the drag and a 90-degree angle of descent. The
effect of the winds in producing horizontal movement of an object
falling from altitude can be expressed as

h
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wing span is attached to the airplane, the maximum allowable shear is
developed, and a critical bending load is also applied to the wing root.
Therefore, the bending and shear margins in the structural design are
approximately identical, When more than 55 per cent of the wing span

'is attached to the hull, the bending rather than shear loads are critical,

because the airplane limit load factor is only minus 1.8g for the

design condition. It is.apparent that the more wing span attached to the
airplane beyond 55 per cent semi-span the less normal force may be
developed prior to a structural failure. It may be concluded thata
large portion of the outer wing (for instance, about 50 per cent of the
wing span) would have to be broken off before airloads could be
developed to throw the engines off the airplane,

The 800,000-pound maximum load corresponds to approximately
minus 7.0g at the flight weight which is estimated at the time of the
accident. Tentative estimates are that minus 9.3g are required to pull

the engines off the aircraft.

Gyroscopic Loads,- There has been some question of the effect of
gyroscopic loads Iailing the engine mounting attachments, Calculations
were made of the gyroscopic effects for the idling engines at the pre-
sumed flight speeds. Results of these calculations indicate that the
shear load on the attaching bolts due to gyroscopic moments are ten
per cent or less of the tension load which corresponds to the same normal
acceleration, The critical gyroscopic loads will definitely occur at
high engine rpm and at times higher than those present at equivalent
load factor at the presumed accident flight speed.

D. PERTINENT FLIGHT TEST HISTORIES

1. Airframe Shake

Throughout the flight testing of the XP6M-1 airplane, the pilots
reported a "shake" which on most flights had been of a generally
mild degree apparent over a certain range of speeds, Various
modifications to the external configuration were made in an attempt
to eliminate the shake and a program of flight tests to isolate the
shake was followed. Although a continuing effort was exerted to
analyze and eliminate the shake, at no time was it decided to tem-
porarily shelve the SR-38E-2 flight test demonstration in order to
devote full flight time to solve the shake problem, nor had the pilots
expressed a conviction that the shake must be eliminated before the
demonstration program could be continued.

Accelerometers were placed at various locations to measure local
vibrations of equipment mounts and, after several flights, a pick-up
was placed in the crew compartment. However, the prior claim on the
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available oscillograph channels resulted in no quantitative data being
obtained of the shake. Therefore, the entire chronology is based upon
the qualitative comments of the pilots and crew. The only flights
discussed are the airborne flights during which the shake was

investigated.

Flight tests.- On Flight 6-1, the first airborne flight, the pilot
reporied a shake starting at 200 knots IAS with the flaps up and
afterburners off. It was of relatively low amplitude and low {requency,
The shake varied little with q but did seem to diminish above 400 knots
IAS. The pilot further classed the shake as "acceptable but highly
undesirable'., The afterflight inspection of the airplane revealed badly
dented wing flaps at the inboard ends and it was postulated that the
shake could have been induced by the damaged flaps.

The wing flaps were repaired and reinforced but the shake was
still present on the second airborne flight, Flight 8-1. The lower
spray strips were removed for this flight so it was established that
neither the lower spray strips nor the dented flaps were the source
of the shake, The shake was investigated in more detail on this
flight and the pilot reported that the shake was present at speedsabove
200 knots IAS, varying intermittently in amplitude and being worse
from 200 to 300 knots, with considerable reduction in the shake at
higher speeds., ©On a high-speed run with 100 per cent rpm at -
10,000 feet and a swivel IAS of 428 knots, the shake was quite light. O
When the throttles were retarded to reduce speed, the mtensity of
the shake seemed to increase,

For Flight 9-1 the spray strips were reinstalled. A possible
- correlation between shake and engine rpm was to be checked,
However, difficulty with the engines during acceleration tests
resulted in aborting the program.

On Flight 10-1 the shake was unaltered at 200 knots when the
wing flaps were lowered 10 per cent (4.5 degrees), At 20,000
feet the shake showed no appreciable variation as the engine rpm
was changed progressively from 100 to 98 to 956 t0.94 per cent and
then to idle rpm at each of the following swivel indicated airspeeds;

350, 300 and 250 knots,

The bow spray strip was completely faired at the nose of the
-hull in the region of the base of the swivel boom on Flight 13-1,
The characteristics of the shake were unaltered. During a de-
celeration test at 20,000 feet on this flight, covering a speed range
from 364 to 176 knots (CIAS), the shake disappeared entirely when
all four engines were retarded to idle rpm.

A triangular fairing was installed in the flap cove at the inboard

end to reduce the size of opening through which air might be passing, | O
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CONFIDENTIAL X-19

engine rpm were made at 5000 feet, The pilot reported that, in
general, the shake was decreased in both amplitude and frequency
on this flight. The following summarizes the tests performed:

Test Swivel RPM RPM Description of Shake
IAS (knots) Engines Engines
1and4 2and3
(per cent) (per cent)

. Then, on Flight 14-1, some checks of the variation of shake with

a 344 94 94 Intermittent and not as
, bad as on previous flights
300 90 94 Same as (a)
c 260 80 80 No shake _
= d 380 96 96 Less shake than in {a) both
- in amplitude and frequency
l e 280 94 94 Shake returned

' From the tabulation, it is evident that no correlation is clearly
— apparent between the shake and the engine rpm (either for all four .
- engines or two engines in pairs). Instead, the previously established
generality that the shake decreased with speed is a more evident con-

clusion.

The inboard section of the flaps were sealed on Flight 17-1 but
the shake was still present at swivel IAS’'s below 350 knots. At 447
knots (swivel 1AS) at 5000 feet the airplane was very smooth.

. For Flight 18 -1, no configuration changes were made but the
characteristics of the shake as a function of airspeed and engine
rpm were determined at 20,000 feet. No shake {or "appreciable
l roughness," as the pilot termed it) was noted at 320 knots 1AS
and 95 per cent rpm nor at 345 knots and 98 per cent rpm. Diffi-
culty with the fuel transfer system made itnecessaryto discontinue
the tests. The pilot reported that the mild shake was more
l noticeable on Flight 19-1 than on previous flights (Flight 11-1
having been the last previous flight for this pilot). For Flight 19-1,
. the number one engine had been replaced, the installation of the
. redesigned flap seals had been completed, the redesigned mine-
door dams were installed, and the tolerances had been increased
on the stabilizer bolts and fittings.

A static longitudinal stability test during Flight 20-1, in which the
engine rpm’s were held constant and the airspeed was varied by diving
. or climbing, prompted the pilot to stress again that it was his opinion
that some correlation existed between the engine operation and the shake,
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On Flight 27-1 the (new) pilot gave his detailed interpretation of the
shake which was described as "good and solid, persisting as the speed
increases, and should be eliminated." Some of the flap seal had been
removed prior to this flight, a new number two engine was installed,
and the leading edges of the fin and stabilizer had been stiffened.

Flight 30-1 was made at a take-off gross weight of 160,000 pounds
with 30,000 pounds of mines in the mine bay and the revised flap seals
completely installed. The pilot reported that the airplane was com~
pletely smooth at the test altitudes of 3000 to 4000 feet, there being
no shake nor rumble at any speed tested (up to 522 knots CIAS)., In
addition, the buffet normally present with flaps down was not notice-
able until the last 20 per cent of flap deflection (from 36 degrees to

45 degrees),

Tufts were placed around both sides of the upper end of the vertical -
tail, the lower inboard surface of the horizontal tajl, and the area of
the bullet fairing included between the horizontal and vertical tails for
Flight 34-1. Runs at various airspeeds were made at 10,000 feet with
observers in a B-57B chase airplane noting the tufts. The shake was
present during stabilized speeds of 204, 331, 338, 387 and 429 knots
CIAS yet the tufts showed a smooth pattern of airflow. On the same
flight, several short climbs were made from 10,000 to 15,000 feet at
260 knots CIAS with various power settings from 91 to 100 per cent -
rpm. The shake remained unaltered at the various rpm’s but the O
amplitude did diminish as the altitude increased, '

The next two flights, 36-1 and 37-1, included various stability and
control tests at altitudes up to approximately 40,000 feet. The pilot
reported in general that the shake abated as the altitude increased.

The Navy evaluation pilot described the shake experienced during
Flight 39-1A as being of a sporadic (or periodic) nature. It was
visible in the swivel boom as the shake built up. The boom stopped
shaking after the shake developed fully so that the impression was
that the shake originated aft and progressed towards the nose. The
shake was present at speeds from 250 to 400 knots, although it was
not very evident at 400 knots, At speeds higher than 400 knots the
shake was not evident and at 0.845 indicated Mach number (approximate
swivel IAS = 468 knots) the airplane was quite smooth. The expressed
opinion was that™the shake was not outlandish, but something should be

done about {t".

The flutter characteristics of free elevators on the XP6M-1, in-
dicated .from .flutter. z2nalyses and wind. tunnel tasts, suggest the .. . . . .
possibility that the shake is induced by backlashin the elevatorlinkage
giving in effect a free elevator within the restricted deflections allowed
by the linkage backlash, The free elevator flutter occurs at true zir-

speeds below 390 knots, being absent at higher speeds and the shake /D
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has the general characteristic of being present at calibrated indicated
airspeeds from 200 to 400 knots, practically disappearing at higher
speeds. It is' recognized that actual flight tests of this theory must be
made on the second XP6M-1 before final verification that the shake
is due toa limited flutter of the elevator. Therefore, it is recommended
that this possible correlation be investigated when the flight tests

begin,

Conclusions.- The difficulties attendant to the systematic test program
{of an agreed Jow priority) to isolate and eliminate the shake should be
evident. Again, it should be emphasized that the nebulous nature of the
shake (at times quite evident, at other times absent, and occasionally
giving a short-lived promise of association with some airplane operational
mode) was such that a systematic program was difficult, Neither was
there a great emphasis on the part of the flight personnel to eliminate the
shake before further demonstration tests were made. If the shake is
present on the second XP6M-~1 airplane, a systematic, quantitative pro-.
gram should be devised and followed.

2. Demonstrated Flight Envelope

During the flight testing of the XP6M-1, altitudes at 40,000 feet,
calibrated indicated airspeeds to 522 knots, calibrated Mach numbers
to 0.949 and load factors to 2,60g were obtained. Table X-3 gives a
chronicle of flights and the maximum:- values of q, Qs CIAS, M, TAS,
EAS, load factor, and altitude attained. :

The flight limit speeds were largely determined from flutter .
analysis; they were 15 per cent less than the predicted speeds at
which flutter would ensue, These predicted flutter limit speeds were
Mach 0.90 at sea level, varying linearly to Mach 0.95 at 21,500 feet
and remaining at Number 0.95 at all higher altitudes. An additional
limit of Mach 0.85 at sea level in consideration of the predicted tuck
characteristics was set by the Bureau of Aeronautics. The flight
limits were then finally interpreted as Mach 0.85 at sea level, in-
creasing linearly to Mach 0.95 at 21,500 feet and remaining at Mach

* 0,95 above 21,500 feet, This flight limit line is shown on Fig, X-30

in the form of Mach number, true airspeed, and calibrated indicated
airspeed. The highest speeds obtained in 1g flight are also shown on
Fig. X-30. At 11,120 feet on Flight 26-1 (Table X-3), a speed was
attained in excess of the maximum permissible speed, At the time
of this flight, the airspeed calibration had not been completed and the
pilot was limiting his speed on the basis of his Machmeter which in-
dicated a value of Mach 0.89. Figure X-31 compares the maximum
flight. speeds,.the.design dive .speed, and the.speeds corresponding to _
9= 1020 pst. - fLats S
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CONFIDENTIAL X-33

10. Horizontal Tail Break-Up

The one unquestioned fact which forms the basis of the investigation
of the structural failures on the XP6M-~-1 airplane is that the wings
experienced a negative load factor type of failure. Approximately
3.9 negative g are required to fail the wings, This failure would result
from the loss in the ability of the horizontal tail to supply the required
down load of 21,700 pounds to trim the aircraft in pitch, An abrupt
change in stabilizer deflection in excess of two degrees trailing edge
down, or the loss of the horizontal tail because of a phenomenon such as
flutter, would precipitate the negative load factor failure of the wing.
However, the present discussion will be limited to the consideration
of the effects of a change in tail load resulting from a change in
stabilizer incidence. The flight condition at break-up is deduced as
Mach 0.845 at an altitude of 6000 feet. These values are based upon the
position of the q-feel screw jack in the longitudinal control system,

Symmetrical tail loads.- In order to establish a sequence of failure
due to symmetrical motion in the pitch plane, the tail loads for sym-
metrical flight at the break-up speed and altitude will be considered.
These loads are summarized in Table X-4 which presents the appropriate
values of load factor, stabilizer incidence, horizontal tail load, stabilizer
hinge moments and stick force. In the trim condition the stabilizer
incidence is minus 4.5 degrees relative to the wing root chord and the
tail load is 21,700 pounds down load. An instantaneous full-up deflection
of the stabilizer to incidence of plus 3 degrees will result in an up
tail load of 41,000 pounds, If the maximum possible down stabilizer
deflection is developed by stalling the stabilizer actuator, there is
a 51,000 pound tail down-load. If we consider the condition at the
negative ultimate load factor of minus 3.9g the tail load becomes 4800
pounds with the stabilizer leading edge full up at plus 3 degrees in-
cidence. The maximum tail up load occurs at the positive ultimate
load factor of 6.9g with an incidence of plus 3 degrees. In this condi-
tion, an 86,000-pound up tail load is present. The design tail loads are
112,500 pounds down load and 75,000 pounds up load. These ultimate
values must be distributed 60 per cent on one side and 40 per cent
on the other side of the stabilizer, so the ultimate design up load in
the symmetrical plane becomes 50,000 pounds. However, since the
comparable value of down load is approximately 133,000 pounds, the
tail should be capable of resisting an up load in excess of 90,000 pounds,
It is again emphasized that these conditions are for symmetrical tail
loads.

Unsymmetrical tail loads.- Since it is extremely unlikely that the
complete XP6M-1 break-up involved motion only in the symmetry plane,
tt.i{s importanizto consider the effects of side slippingupcn tie horizontal
tail loads. Moderate angles of sideslip will not change the horizontal
tail load in the plane of symmetry in the aireraft. However, there are
large rolling moment torques developed about the {in tip by the hori-
zontal tail in sideslipping flight. These torques must be restrained

I
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by the trunnion mounting at the top of the fin. The stabilizer is attached
to the fin by a lug through which a pin is placed to fasten it to the trunnion
fitting on the fin. These lugs had failed because of tension loads on the

. aireraft. The rolling moment about the fin tip caused by the horizontal

tail produces the required tension loads to fail these lugs. Figure X-39
presents the variation of the tensjon loads in the lug as a function of
sideslip angle for various values of horizontal tail load. Each lug will
support a load of approximately 85,000 pounds prior to its failure. In-
spection of Fig, X-39 will show that increasing up tail load reduces the
sideslip angle at which critical load develops in the lug, In the event
that the horizontal tail load is zero, a sideslip angle of 5{9 degrees is
required to fail the lugs in tension. At a 100,000-pound tail load this
angle of sideslip is reduced to 1.8 degrees.

Tail break-up.- When the wings of the P6M failed in negative bending,
the angle ol aliack of the wing was approximately minus 3 degrees and the
angle of attack of the hull was approximately minus 6 degrees., The air-
frame dynamics, of course, changed very mrrkedly with the loss of the
wing. The two main effects which are important as a consequence of
the losssof the wing are first, an almost complete loss of roll damping;
second, a 75 per cent reduction in rolling moment of inertia. These
two changes in aircraft parameters result in the remaining hull-tail
combination being very susceptible to the coupling of the longitudinal
and lateral motions of the airframe. The inertias in pitch and yaw
are relatively unaffected; the directional stability is approximately
doubled with the loss of the wings. Because of the very low roll inertia
and the high yawing and pitching inertia, the hull-tail combination will
roll about the longitudinal body axis. A rapid roll motion of 90
degrees will convert the original angle of attack into an approximately
equal angle of sideslip. Since the rollrmode of the hull-tail combination
doubles amplitude in 0.2 second, it is clear that a great deal of roll
will be present when the wings leave the aircraft. It is considered
that this roll coupling is responsible for the loss of the horizontal tail
during the break-up of the P6M airplane. The horizontal tail was
rolled off the fin tip because of the rolling moments on the horizontal
tail resulting from the sideslip angle of thettail developed by the
rolling motion after the loss of the wing.

There was also a fallure of the vertical tail at a rib atation at
approximately the location of the lower attachment of the stabilizer
actuating cylinder. It i{s expected that the fin would fail in this area
at approximately 5.8 degrees of sideslip at the break-up flight con-
dition. Since the design strengths of the stabilizer lug and the fin
structure are very comparable, it i8 not unexpected that the failurea
occurred in:%oth the fin and lug, .
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CONFIDENTIAL X-35

The aerodynamic investigation of the XP6M~-1 accident has revealed
that there were no evident aerodynamic deficiencies which might have
precipitated the tragedy. The flight test data as well as the various
pilots’ qualitative comments had not disclosed any marginal conditions
of stability or control during the prior flight tests. Based on the evidence
of the salvaged longitudinal q-feel system, and the photo panel record
(which conformed to the program for the flight) the conditions of speed,
load factor, and altitude being flown had been demonstrated and ex-
ceeded on previous flights.

The following particular aerodynamic conclusions resulted from the
investigation:

l_ F. CONCLUSIONS

I 1} The longitudinal stability and control of the XP6M-~1 is satis-
factory and was, therefore, not a contributing factor in the

l accident,

2) Stabilizer hinge moments required to trim in the flight con-
dition at break-up were estimated to be 10 to 20 per cent less
than the output of one hydraulic actuator cylinder, based ona

4 correctly rigged elevator. However, an eleyator misrigged for
greater tralling-edge-up deflections could result in excessive
stabilizer hinge moments.

3) Directional and lateral stability and control characteristics
were satisfactory and were not contributing factors in the
accident.

4) Loss of the feel system could result in break-up of the air-
plane in the same manner as the actural sequence because of
coupling between the bobweight and the natural freuency of
the airframe.

G. RECOMMENDATIONS

the following recommendations are submitted:

1) Change the elevator-stabilizer linkage to decrease by at least
one.degree the eleyator deflectiop.during high-speed flight
conditions. This reduced elevator travel will greatly decrease
the required stabilizer hinge moments at high speed.

. . g - R

' As a result of the aerodynamic studies, and as direct corrollaries,
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X-36 CONFIDENTIAL

2} Increase the power of the stabilizer actuating cylinder by at
least 25 per cent in order to provide larger margins in available
;i stabilizer hinge moments for the condition of one hydraulic

system inoperative,

3) Obtain early, accurate, flight-test measurements of stabilizer _
hinge moments with both hydraulic systems operative and with \
only one system operative on the second XP6M-1, i

4) Systematic quantitative investigation of the airframe shake,
if it exists, on the second XP6M, .
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The following series of tests were then run to determine the
limits of satisfactory operating conditions:

Inlet pressure 1500 psig, cylinder line closed. (Fig. XIII-8). No
restrictor in the accumulator and line 19 volts DC. When bypassed,
(i,e., valve energized), so that the return line restriction allowed
a return pressure of 1200 psig, there was interflow from pressure
to return. When de-energized there was a hesitation, then the valve
returned tonormal whenthe return line pressure was reduced to 1000
psig or less and the valve operated normally.

The one way restrictor (E-120573 Fig. XIII-8) was added, and the
operating conditions were identical to the previous run. There was no
change in the pressure situation. Since there was no position indicator
on the throttling return valve the variation in its position was unknown.
Operating pressure was increased to 3000 psig-and the valve operated
normally. The valve in the cylinder line was cracked, allowing a flow of
less than 1 gpm and the valve operated normally. Once, while restrict-
ing return line flow to attain a pressure of 1500 psig, the pressure went
up to 2000 psig and interflow was initiated, i.e., pressure to return.
When the valve did not respond to de-energizing, the retumn pressure
was reduced and the valve returned to normal. This was repeated
and the result was the same. Waliting was insufficient for the valve
to correct itself. At return pressure of 1500 psig or less, the valve
operated properly and did not malfunction.

By-pass valve (Serial Number 430007) from the actuating mock~up
(left spoiler) was used to replace the recovered unit (Serial Number
43000%) in the laboratory test set up, This unit would operate at 18
volts-DC, but otherwise there was no appreciable difference in operating
characteristics between it and the salvaged valve.

2. Test of By-Pass Valve in Mock-Up

The testing operation was then transferred from the Hydraulics
Laboratory to the actuating mock-up. A complex series of tests were
performed, the prime effort being'directed toward by-pass valve mal-
function, system operating conditions conducive to malfunction, and
correlation of actuating mock-up data with flight data. Obviously, the
scope of these tests is too extensive to be covered in this report; how-
ever, the following significant facts were determined:

1) Without the one-way restrictor installed between the by-pass
valve and the accumulator, by-pass valve malfunction i.e.,
interflow pressure to return when energized, could be caused
- ¢ = o eearat willvieeder-almost any inlet pressure and flow condltions. . -
Subsequent investigation revealed that when the valve is
energized, it produces a returnline surge which actsupon an
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XIII-24 CONFIDENTIAL

area on the pressure to cylinder poppet, being opposed only

by atmosphere and a spring, If the return surge is of suffi-
cient magmtude to open the pressure poppet causing the valve
to "hang-up" in a hazardous condition, it cannot recover until
return pressure is greatly reduced or shut-down i.e., pressure
differential across the valve increased.

2) Installation of the one-way restrictor and the subsequent
running of 50 consecutive cycles produced no malfunction of
the by-pass valve., A cycle consisted of energizing the valve
to dump the accumulator. The maximum return pressure was
lessithan 500 psig. To complete the cycle the valve was de-
energized i.e., pressure to cylinder return blocked. ‘Response
was rapid in both directions,

In conclusion, it is felt that the foregoing tests offer adequate proof
that modification of the stabilizer circuits i.e,, incorporation of the.
one-way restrictor, E-120573, downstream of the by-pass valve, in-
corporated prior to first flight on XP6M-1 ship, would circumvent .
by-pass valve malfunction under any predictable condition.

G, STABILIZER ANALYSIS

Fortunately the stabilizer actuator, control valve, mechanism and
hoses were recovered still installed in the large compartment at the
upper section of the fin. The unit was still operable and could be
tested functionally except for the upper cylinder barrel which was
broken off to the right side. The compartment was well preserved
and bore evidence of considerable stabilizer actuation during the
accident. From the examination of this area and the above-mentioned
parts, it was established that the following events took place in the
sequence givén (See Fig. XIII-10!and XIII-9). )

1, Sequence of Events

1) The stabilizer hinge failed, allowing the stabilizer to separate
from the fin.

2) The stabilizer actuator elevator and slave linkage then
absorbed the stabilizer left load and were pulled upward

rapidly.

3) The stabilizer actuator moved 8-3/4 inches upward and 2-
© -+ - '5}8inches to the right whei¥e-the hedd lock nut contacted the -
closing rib 7-5/8 inches aft of the original position (position
A). Measurements refer to motion at upper attachment to
front spar stabilizer at the centerline of the ship.

Pl
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4) The actuator moved aft, rubbing along the side of the up f
closing rib chord producing a gauge mark to a point 7-5/8
inches aft of the original position,

5) The actuator barrel and upper bearing broke, bending to the
right across the corner of the closing rib as a result of the
tension load of 14,000 to 27,000 pounds and a side load of 1200

to 3300 pounds.

6) The remaining section of the cylinder retracted from the plus
6 degree stabilizer position to the minus degree stabilizer
position (position B) (original trim position -- minus 1.6
degree stabilizer) while the actuator swung forward until the
valve control rod contacted the center spar web at the forward
end of the clearance cut-out, This action required hydraulic
pressure from the accumulator in the No. 2 stabilizer system
located in the aft hull.

7} The unit remained in this position for a period of time durmg
which at least three lateral accelerations occurred

8) At this point, the upper section of the fin containing the actuator
and control linkage separated from the lower {fin to which the
. hydraulic hoses and control cables were attached.

9) The four stabilizer hoses were subjected to violent tension
which pulled the actuator forward, shearing a flange on the
forward closing rib-cut-out and impacting the valve control rod
against the center spar at the forward edge of the clearance -
cut-out. This action bent and pinched the control rod against
the valve damper and cylinder head, and bent the lower piston

- rod 1 degree forward

10) When the hose fittings tore out of the lowcr fin structure, the
sudden release of tension allowed the unit to spring back, causing
the upper piston and threaded end of the piston rod to impact
against the lower right hand flange of the closing rib chord
which bent the small upper piston rod 0.6 degree forward.

11) Separation of upper section of the fin pulled apaft the control
cables. The last to break exerted a violent down force on the
linkage and broke the valve down stop.

2. Conclusions

ta = ..~ The following-cenciusions resultcd from the stabilizer actuator ---.. -
analysis:
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1) Structural failure of the stabilizer cylinder barrel and upper
bearing lug was caused by separation of the.stabilizer from
the fin after the stabilizer hinges brcke.

2) The stabilizer actuator and valve was functionally operable
at the time of the accident.

3) It was definitely established that hydraulic pressure was
available in system No, 2 at the time of accident,

‘4) Seal blow out and ejection tests indicate that hydraulic pressure

was probably available in system No, 1.

5) At the time of stabilizer separation (after wing-forward hull
separation) the control system was held in a position corres-

ponding to minus 0.15 degree stabilizer over a period of time. . -

H, CONTAMINATION OF HYDRAULIC SYSTEMS

Combination of the fluid in hydraulic systems by dirt, silt, metal
chips, etc,, can be very serious, particularly in.surface control sys-
tems,. These impurities can cause sticking or jamming of closely
fitted control valve spools in the suhsequent chatter (dynamic insta-
bility) and possible loss of control of the airplane.

After consultations with Mr. Jack Ludwig of Chance Vought, an
expert with extensive previous experience regarding control system
erash investigation and hydraulic system contamination, it was de-
cided to determine insofar as possible the degree of contamination
that existed in the system at the time of the crash and, secondly, to
determine the system behavior resulting from contamination. A
description of these investigations and test results follows.

The {luid used in the hydraulic systems was in accordance with
Specification MIL.-0-5606. Examination of Martin company records
regarding procurement and stock, indicate that two sources of supply
are used, Esso and Texaco, both of which are listed on the Government
QPL as qualified vendors. The fluid is accepted from the vendors -

-on the basis of certified government inspection. No additional con-

tamination tests are run. A check with BuAer revealed that the

Navy accepts the fluid, which they purchase on the same basis, but

put it through a blotter press. The system was originally charged from -
a test truck that had been filled from one-gallon Esso cans and had been
serviced.many times beforeflight, when-the.oil-level-was low, with

Esso cans,

-
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1. Pilot and Copllot Systems

CONFIDENTIAL X XVI-1 . .

XVil, CREW EJECTION

The hull upper nose section which houses the entire crew was one
of the earlier salvage items, The flight deck crew had ejected with no
apparent malfunctions of equipment. The section contained almost all
parts of the ejection systems that normally remain in the ship after
an ejection. The wreckage of the lower nose section was also found
at an early date, It contained the bodies of the pilot and copilot and
their seats, carriages, and catapults, Only the pilot’s headrest and. -
seat-mounted components were missing and they were subsequently -
found. The pilot’s hatch was still in place on the nose section, a bolt
having sheared in its removing mechanism.

Over the following three months, the remaining parts of the system,
including removed hatches, ejection seats, and initiator lines, were
gradually accumulated by the salvage crews until on March 2, 1956
all items of importance to the study had been recovered.

A, EXAMINATION OF WRECKAGE

All salvaged items were thoroughly examined at Patuxent, and
photographs were made when advisable prior to any disassembly or
removal of parts. The ejection control systems (i.e., lines, Initiators,
and thrusters) were removed to the revetment buildings at'the Martin
plant where they were "breadboarded" for ease of examination. Figure
XVII-1 shows a typical display of one of the systems. When perhaps
75 per cent of the ejection system initiators and thrusters had been
recovered, several specialists from Frankford Arsenal and Pittman-
Dunn Laboratories were called in to check the findings. They concurred

"with the preliminary conclusion that the initiators and thrusters had

operated perfectly in each case, The remaining cartridge units in the
system were subsequently recovered, and checks of these by Martin
technicians showed no malfunction.

The pilot and copilot systems showed some initiator and thruster
firing. It was known, however, that these men had not been ejected.

Their systems, therefore, were carefully studied and diagrammed, :

Figures XVII-2 and XVII-3 show the systems, indicate what components
were used, and include a brief description of normal operations of the
system,

The' tee handles in both systems had been ﬂred The hatch thrusters
had been fired. The copilot’s hatch was released; the pilot’s hatch stayed

-- ’.._._
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XVII-2 CONFIDENTIAL

in place because of failure of the 5/16-inch diameter bolt which attaches
the thruster striker arm to the trunnion on which it is mounted. Other
than the latter item, both systems performed identically.

When recovered, the seats were separated from their carriages and
the pilot’s headrest box had been torn from its carriage. There were also
two instances of seat-belt mounting failures. In view of the fact that
the horizontal acceleration at impact is estimated to have been from 75g
to 125g and that the seats were designed for 40g, such failures are
tolerable.

The recovered portion of the failed hatch mechanism bolt was tested
by the materials laboratory. Hardness readings showed a heat treated
spectrum which indicated that the bolt was exactly as specified, a
"high'" heat-treated NAS-464 bolt.

The pilot’s hatch was carefully examined while {t was installed and
after it was removed. No sign of jamming or distortion was found, On
December 28, the hatch was removed from the ship by utilizing a load.
measuring device to ascertain the torque required to statically operate-
the mechanism. The resultant load on the bolt faces was 2800 pounds,
which checked exactly with two previous runs of the same test on the
same hatch and airplane. A test hatch of the same configuration had been
fired repeatedly (nine times) using the same size bolt during the pre-
flight program. The bolt showed no sign of incipient failure or brinelling.

Figures XVII-2 and XVII-3 show that although the Number 1
initiators in the headrests were fired, the lines were actuated
only to the disconnect, Below that point the lines are clean and
the systems unfired except for the tee handle initiators and lines. -
It is obvious that the Number 1 initiators were fired with the
disconnects "broken"” in each case,.

The Number 2 initiators were unfired., Because the pilot’s hatch
stayed in the ship, its lanyard kept the Number 2 initiator safetied.
However, the copilot’s hatch was fired off, and the idea of an operator
pulling a face curtain through only one initiator is unthinkable to those
who know the system well. To make certain that it was physically
possible to continue face curtain pull through the second initiator,

a dummy initiator was placed in the copilot’'s headrest and the curtain
was pulled. Operation was completely normal with ample overtrayel.
The system was then examined under the theory that impact caused
actuation,

Markings were found on the line nozzles at the disconnects which

~ . - <indicated avwrenching-mode of removal.- The-tee-handlé. sections of the -

consoles were completely demolished; thus, the tee handles would haye
been fired on impact if they were not fired beforehand. The copilot's
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CONFIDENTIAL XVII-3

hatch was found at the salvage location of the nose section. The examining
pathologist gave the opinion that the pilots went into the water with their
feet on the rudder pedals, not in the seat stirrups. The fact seems ,
inescapable that there was no use of the ejection or hatch removal .
controls by the pilots. If the pilots literally flew the nose section into

the water, all of the evidence is consistent, -

The nose section is estimated to have hit an angle of approximately
30 degrees with the horizontal and in an approximately upright (not
rolled) altitude, The whole lower nose section disintegrated on impact.
Water and debris pushed up through the pilot's floor, and the consoles
were torn and shattered. The tee handlies would have fired the hatch
thrusters at this time, The hull crown, twisted and deflected, could
easily have racked the pilot’'s hatch sufficiently to freeze the linkage
and provide enough reaction to allow the thruster load to shear the
bolt attaching the striker arm. The inertia of the pilots® bodies and
their seats carried them forward and down through the floor. Such
motion would have first wrenched the disconnect nozzles out and then
possibly pulled (or pushed) the face curtains out enough to fire. the
first initiator in each. <

2. Flight Crew Systems

The flight deck crew systems are similar to the pilot systems except
that there is no provision for column snatching. Examination of these
systems showed that all of their cartridge units had been fired, including
the tee handles, Like the pilot systems, the consoles in which the tee-
handles were mounted were torn and twisted, and either tee handle would
certainly have been fired when the nose section crashed if it had not been
fired previously by a crew member. The flight engineer’s head rest box
revealed evidence which seemed to indicate that the Number 1 initiator
leaked at its connection to the gas line, A fire could have begun at that
point. In addition, all parts of the ejection systems in the flight deck were
studied for the possibility of ignition occurring through their use. The
findings were that such ignition was of 2 very low order of prohability.

B. EJECTION NARRATIVE

In addition to an examination of system components for mechanical
evidence, other investigations were pursued to gather a complete story on
the ejections and the factors affecting them. One approach, for instance,
was an examination of the fall patterns of the flight deck crew seats and
hatches. This proved somewhat inconclusive, except that it reinforced

.>" . other evidence that the ejections tozi.place-at-2£10.to 3000 feet and that.

the flight test engineer probably used his tee handle prior to pulling his
face curtdin., Another set of facts which demanded inclusion in a-story
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of the escape was the fire pattern throughout the airlock and flight deck,
particularly as evidenced on the crew seats, hatches, and bodies,
(Chapter IX). . ' .

ia

The most coherent method of presenting the ejection story is a
continuous narrative. Such a narrative will include only those aspects
of the investigation having a bearing on the ejection of the crew., No
attempt will be made to document or prove those parts of the narrative
not directly a product of the ejection system study.

i. Break-Up and Airlock Fire

—

The airplane was {lying between 7500 and 9000 feet at a speed of
at least 490 knots IAS. The ship nosed over in a descent, reaching a
speed of about 505 knots. At an altitude of from 3000 to 5000 feet an
explosion or structural breakup in the wing box area freed the nose
section of the hull from the remainder of the hull and the wings. At
this time, or possibly shortly before, breakup or an earlier explosion
in the hull crown (Stations 407 to 453) caused some projectiles to he
fired forward and through Bulkhead 407, Both airlock doors at
Station 407 and 353 were open,

Simultaneous with, or immediately following, the freeing of the
nose section at Station 407, there was a flash {ire or low pressure:
explosion In the flight deck area. It Is possible that the projectiles
ignited this fire. The fire was centered toward the left or flight test
engineer side of the ship; this was indicated by the burn pattern of the
interior trim and equipment, including the crew seats. :

During the airlock flash fire, estimated to have lasted from two to
five seconds, the flight deck occupants apparently sustained a negative-
g condition. This was indicated by the burning on the buttocks region
of the flight test engineer’s body and the burning of the underside of his
seat back cushion consistent with seat belt and shoulder harness slack.

2. Escape Hatches

An examination of the flight deck escape hatches showed no eyidence

of burning on the edges of the test engineer’s hatch, although charring
on his hatch coaming was more severe than on the flight engineer’s,
The inside faces of the two hatches, exclusive of the edges, were pro-
tected by trim covers. The flight engineer’s hatch cover clearly
showed high-temperature flash burns; the left or flight test engineer’s
trim cover showed evidence of much less heat, only 300°F to 400°F.

From the-evidence; it' was decided that the left hatch was ejected

early in the fire sequence, perhaps during a lesser fire which preceded

the explosion-like flash fire.

- .
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CONFIDENTIAL » XVII-5

That this hatch was removed by the flight test engineer’s tee handle,
rather than as part of a complete face curtain operation, is substantially
proved by the fact that this man’s body and seat were badly burned, i.e,,
they were in the ship for some time after the hatch had left. Previous
tests of the system have shown the time between hatch release and
seat ejection to be only 0.160 second when the face curtain is used.

This would not have been enough time for the fire to burn the flight

test engineer’s body as it was burned. It is very doubtful that there
would be less than three seconds between a crew member’s use of the
tee handle and the face curtain. Otherwise, the man would more logically
use his face curtain for the complete operation, The flight test engineer
probably pulled his tee handle and released his hatch early enough to
prevents its inner surfaces from being greatly burned or charred.

3. Trajectories

A further clue to the ejection sequence and method is found in a study
of the fall pattern. The data were derived from studies by the aerodyna-
mics department which utilized the salvage locations of recovered parts,
winds aloft data, and a carefully reasoned estimate of the most probable
rate and angle of descent for the basic airplane. These factors were
integrated to produce a flight path for the airplane or nose section and
a "loci of release points" curye for the falling objects.

The loci curves for the flight deck crew hatches and seats have been
superimposed on a nose section flight curve to determine their inter-
sections and the release points of the items. The speed of the airplane
section was 540 knots TAS {which equals 912 feet per second). Because
the catapult imparts a maximum velocity to the seat relative to the
hull of only 80 ft/sec and the vertical component of the hull section speed
at the release was Sin 55° = 750 ft/sec, the catapult effect was dis-
regarded. With the velocity of the hull section known, distances along
the flight path from one ejection point to another were easily translated
into approximate time intervals, The time gap between the flight test
engineer's hatch and seat release definitely shows tee handle usage.

On the other hand, the flight engineer’s time gap indicates face curtain
usage; certainly there is too little time for the separate actions of tee
handle and face curtain to have taken place. The two hatches appear

to have come out almost simultaneously, with the flight engineer’s being
first by a slight margin, However, the tolerances involved here could
easily change this picture. Because some draggingofthebottomhas been
done in & direction parallel to the flight path, the location of some of
the items could be off by up to 1000 to 1500 yards.

4, Sequence

. .
-

The best conclusion from this evidence is the following. Imme-
diately after or possibly before breakup, strong fumes and/or limited
fire were present in the cabin. Fire damage to the flight test engineer’s
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I

hatch shows that it came off first. The flight test engineer pulled the

tee handle, to release his hatch -~ probably with the idea of venting

the compartment of heat and/or fumes, The flash fire took place
immediately, burning both crew members and causing the flight

engineer, the more experinced of the two men, to pull his face curtain
instantly. The flight test engineer thén pulled his face curtain., H the
flight test engineer’s hatch had been found considerably further up-
stream, the foregoing sequence would be amply justified by the pattern. -

C. EXAMINATION OF BODIES

The flight test engineer was seen-to fall and hit the water without
his chute blossoming. The flight engineer’'s chute was seen by cbservers
at an estimated altitude of 500 feet. The observers stated that the chute
may have blossomed earlier, but could have then been obscured from
their views by smoke.

1. Flight Test Engineer

Examination of the flight test engineer’s body revealed the following
points in addition to those previously noted with respect to the burned

areas:; D
) L

1) . The man sustained a heayy blow across the right back, shoulder,
and head -- possibly due to a collision with an object other than-
the water at impact. All attempts to identify the object have
been fruitless.

2) The arming cord for the barometric parachute release was
© still with the man's equipment (it should have been secured
to, and on ejection left with, the seat).
3) The manual pull ring ("D" ring) was still stowed.

Having erred in fastening himself in the seat, the man did not use
the manual ring of his chute. Possible reasons for this are;

1} Already burned badly, he was rendered unconscious or induced
to shock by the catapult. Further immediate effects would be
those of wind blast at high speed (540 knots).

2) The man collided with part of the airplane soon after leaving
_the_ nose ;ection and was rendered unconscious.

.’
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2. Flight Engineer

The one boat at the scene was heading for the expected point of
impact of the flight engineer when it was redirected by a Navy
helicopter to the point where the flight test engineer’s body had
entered the water. The boat crew picked up the body as directed
but subsequently could not find the flight engineer, The observers
further stated that the body appeared lifeless as it came down,

When the body of the flight engineer was recovered, it was
determined that he had drowned. He had worn his life vest under his
flying suit and was unconscious at the time of drowning. Autopsy
revealed that he had sustained a painful, but not fatal, fracture of the
tail bone at the base of his spine, Burns on the body were consistent
with that expected from the examination of his seat; they were less
severe than those of the flight test engineer.

The flight engineer did not collide with structure or debris during
his fall. The skeletal injury which he sustained would not haye been
caused by water impact. At the time of the flash fire, the flight test
engineer’'s body was certainly pulled up and out of his seat by g forces
to a degree consistent with seat belt slack. The same forces were
exerted on the flight engineer and, because of the detail construction
of the seat, it is reasoned that the flight engineer’s injury occurred
when the g forces reversed, slamming him down into the seat bucket,
Such an injury, according to the medical examiner, often causes
nausea, When this effect is combined with the other effects present, -
it is not surprising that unconsciousness ensued,

D. IGNITION OF AIRLOCK FIRE

When the tee handle is pulled an M-3 initiator is fired sending
gas through a line to the M-1 thruster which undogs the hatch., The
M-3 initiator is a sealed unit and could not ignite a fuel-air mixture
at its location. The M-1 thruster is also a sealed unit; it also must
be discarded as an ignition source. When the hatch leaves, it pulls
the gas hose free at the quick disconnect (which is mounted on a eclip
in the crown region of Frame 32, the aft boundary of the hatch). Such
disconnects, when examined after test firings of hatches or seats, have
shown rather severe burning and might possibly be hot enough momen-
tarily to ignite a combustible gas. )

When the face curtain only is used and the hatch is still in place, the
first possibility.of ignition.is the hatch disconnect:~-Milliseconds later,
the seat ejection would start. Another possibility of ignition is a
disconnect fitting as the seat leaves, followed (in milliseconds) by the
M-3 catapult reaching the end of its travel. The M=-3 catapult would
definitely ignite any combustible gas in the area.

L.
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XVi-8 CONFIDENTIAL

Another situation develops when the hatch is ejected with the tee
handle {assuming that there was no ignition at that time) and seat
ejection is then accomplished with the face curtain. Here, the possi-
bility of a hot disconnect igniting the gas is ruled out by the fact that

" the hatch disconnect, probably the hotter of the two, has already been

fired, The M-3 catapult would then be an ignition source.

1. Catapult

If the fire was actually ignited by the catapult of one crew member,
the man and all except the lowest sections of his seat would be free of
any easily discernible heat effects or burning. His seat would have been
almost out of the airplane when ignition occurred. The catapults there-
fore can be ruled out of this analysis. .

2. Hatch Disconnect - Face Curtain Ejection

: If ignition by a hot disconnect is assumed to be possible, the first
and hotter fitting would be the hatch disconnect in an ejection with the
face curtain only. Milliseconds after the hatch is released, the seat -
would be ejected, There would not he enough time to allow burns to
occur on the flight test engineer’s body. :

#

3. Hatch Disconnect - Tee-Handle Release _ _ . :.)
\

If a hot disconnect fitting could ignite the fire, the following situa-
tion might have occurred. The flight deck crew was surrounded by :
strong fumes, most probably JP-4 from a leaked tank and/or the single-
point refuel line in the airlock, Doors at Bulkheads 407 and 353 were
open, The crew mutually agreed, presumably wih the pilot’s permis-
sion, to open one hatch. The flight test engineer-used his tee handle
to release his hatch.

Negative avidence.- If there were strong fumes but no fire and the
hatch disconnect ignifed them when the tee handle was pulled, the flight
test engineer’'s hatch would have been completely {ree of fire effects.,
The hatch and its trim cover were recovered and the opinion of the
laboratory is that the trim cover was subjected to 300° to 400°F for
some seconds,

There is strong evidence that the fire started in the airlock and
progressed forward. It would have gone aft in the event of disconnect
ignition. Also, an examination of the flight test engineer’s body shows
that during the flash fire he had been pulled forward and up in the seat,
again indicating a forward direction for the fire or blast.

No evidence was developed by the medical examiner to indicate
the presence of strong hydrocarbon fumes, However, the medical
examiner has stated that the breathing of these fumes might not be

‘-
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positively indicated in this case where subsequent breathing of clean
air can be presumed and an immersion in sea water is known to have
occurred,

Alternate ventilation methods.- The question whether there is an
alternale means o clear the compartment of fumes immediately arises.
The air conditioning system would ordinarily clear such fumes and,
in this case, probably prevent their entry (the Bulkhead 407 door was
open; the Bulkhead 353 door is assumed to be open, otherwise the fumes
could not have entered the flight deck). There is an emergency vent
control for the system. It is used only when the engine bleed air is
contaminated and not for fumes from other sources. The unheated
air introduced in this event has no higher rate of flow than the normal
bleed-air system. However, there is evidence that the entire air
conditioning system was inoperative at the time of the flash fire,
probably due to interruption of power.

The ditching or beaching gear hatches could have been chosen for
emergency ventilation; they swing into the airplane, whereas the ejection
hatch leaves the-ship and is in danger of hitting the tail. The best
reason against a decision to open other than an ejection hatch is that
a crew member must leave his seat.

- 4, Number 1 Initiator

When the flight test engineer’'s seat and equipment were examined,
it was noted that the fire path on the headrest box seemed to terminate
at the point where the line from the Number 1 initiator was joined to
that unit., The conjecture was made that this line may have leaked
hot gases which then ignited a fuel-air mixture surrounding it.

The headrest box and initiator line were removed as a unit from the
seat assembly., Great care was exercised to avoid jarring or twisting
the gas line. A pressure test was made at the Martin Hydraulics
Laboratory on the line to the initiator. ‘The joint was painted with liquid
soap and air pressure was applied to the line, A pressure of 4550 psi,
the maximum available, produced no leakage at either the joint or the
initiator itself. Although pressures in the line at initiator firing can be
approximately 7000 psi, any leak whichat thehigher pressure could cause
tgnition of a fuel-laden atmosphere would at least be apparent when
checked with soap {film at 4550 psi.

An examination of the booster initiator in the hatch release line
showed it to have been fired. If the line leaked to any considerable
extent at the first initiator, it is doubtful that enough pressure would
have been transmitted tq.the end of.the line to fire -the next initiator. "~

The blistered paint which defines the fire path leading to the :
initiator is also apparent, though to a lesser extent, at all other holes
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XVII-10 CONFIDENTIAL

or apertures in the headrest box. There is no indication of burning
inside the box. A fume fire developing around the outside of the box
and burning more hotly in those areas where unburned air (oxygen)
is being fed to it would explain the pattern found on this structure,

Again, there is strong evidence that the flight test engineer removed
his hatch by means of the tee handle, It follows that the firing of
Number 1 initiator was the first stage in his face curtain pull. Previous
tests show that the time interval between the start of face curtain pull
and the start of the seat upward is but twelve-thousandths of a second.

If the initiator ignited the flash fire, there would not have been enough
time for the burns on the body and on the seat to have occurred,

It is concluded that the flight test engineer’s Number 1 initiator was

not a source of ignition. Ejection system ignition of the airlock fire in
any way is considered to be of a low order of probability.

" E. CONCLUSIONS AND RECOMMENDATIONS

The investigation determined the following basic facts regarding the
crew escape systems and their use during the crash,

1) Both flight deck crew members ejected. Their hatch and seat
systems ‘operated in a normal manner,

2) Both ejections took place after the separation of the nose section

and the subsequent flash fire in the airlock and flight deck.

3) The parachute of the flight test engineer did not open because
he had not attached the automatic release cord to his seat
belt and he did not use the manual release on the pack.

4) The flight engineer’s chute opened successfully. He was
unconscious and he drowned upon entering the water. He
had worn his life vest under his flight jacket,

5) The pilot and copilot made no attefnpt to actuate any parts -
of their systems.

6) A bolt in the operating linkage of the pilot’s hatch was found
sheared; the failure proved to be tolerable under ceonditions
existing at the time of failure.

... »~.-T)_.-A number of initiators~were fired-at the time of impact with .

the water by either water, structural debris, or inertia loads
on the handles.
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CONFIDENTIAL Xvi-11

Evidence was developed to show that the following malfunctions or
possible factors in the accident did not occur:

1) An ejection hatch or seat colliding with tail to cause failure
or malfunction of the tail;

2) Pilot's hatch mechanism failure in flight;

3) Possible ignition of the airlock and flight deck fire by the
ejection system,

The following recommendations are made concerning the escape
system and crew equipment:

1) Provide ejection seats for all crew members;

2) Keep Bulkhead 353 and 407 hatches closed during flight by

means of crew training and/or the installation of a hatch-
open warning horn or blinker light;

3) Provide rear view mirrors or periscopes for crew as a means

of inspecting the aft hull and tail in flight;
4) Provide automatically inflated life vests for crew members;

5) Provide cold weather survival suits for the crew.
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Description of the Accident

The Navy®s second prototype XP6l-1 Martin SeaMaster (Buno 138822),
world?s first nulti-jet seaplane, was lost on its twenty-fourth test flight
south of Wilmington, Del., on 9 lNovember 1956 at 1536 EST. All four crew
nenbers ejected successfully and parachuted to the pground east of Odessa
without injury.

The airplane took off fronm Chesapedie Bay necar the Mertin plant
at Middle River, Id., ot 1444 EST. A vpass at 1,000 feet was nade over
several snall comﬁany boats contairing naval visitors vho had witnessed
the talke-off. After doing acoustical tests ot 5,000 feet, the airplane

ted to 12,000 feet vhere two successive openings and closings were
performed with the hull rotary mine door. After a climb to 25,000 feet,
the chip was put into a =light dive. At 21,000 fecet, having talien data
readings at an observed nach nunmber of .90, a nermal recovery to level
flicht uas begune. A nose dowvn pitch weos felt by the pilot, however, and
the latter exerted an estimated 20-25 pound; of controls colurmn ferce {pull)
for correction. The cirplane then bepgon to respond and colunn force was
cradually relecsed. DBut the climb continued and incrcased in rote as the
nilot applied increasingly greater onposite controi (foruard column pregsure)
Thic action continued until tlhie control column was at full arms rcach and
the pilst{; push force wucs estinated to be C0 nounds. The airplane otill
did not respond. ‘'hilc subJccted to semevhat greater than nine tines the
force of rrevity, it continued to pitch up in a2 tight ingside loop. The
pilot of = Ilavy jet fighter chise plane, immcdistely dbehind the POlY, observed
the pitch up to an anproxincte vertical position. Upon sighting some omall
unidentifiecd parts falling off behind the Sealicster, he racioed that the plane
was grcaking up ¢né for the crew to eject. 111 four rmembers ejecicd sue-
cessfully during the loop, after " hich the 2ircraft fell inte a dounuard

spiral to ¢n estincted altitude of 5,000 feet where an explosion took place,

followed by complete break-up. The wreclicge fell among fi?l%ﬂrﬁﬂgxg?gllf?'iﬁ\[



Airerzft Hstory

In April, 1951, the Chief of Naval Operations issued an operaticmsl
requirement for a high performance all-jet sceplane that would live on the
water, and be tupported primarily by tenders. Martin's sward of the contract,
and the subsequent devalopment of the PEM, was described to Congress ca 1L
June 1956 by the Deputy Chief of Raval Operations (Air) as follows:

"The original ccntract with the Glenn L, Martin Company called for
two XPEM sireraft, the first of which made its initiel flirht in July 1955.°
This aircraft was '"fliphtetest instrumented! only~<in cther words, it did not
have the electrcnics equipnent which will be necessary 10 carry out the mining
mission. As the No, 1 XPSH ccntinued with the various phases of flight evalue
ation, flipght test data showed equal or superior perfomance 25 regards the
design criteria for such an aircraft.

"Additional production prototype aircraft were funded for in the
fiscal year 1956 funds in erder to have a sufficient quzntity of aircrafd
for evaluation in 1957, A nunmber of production PGMs were placed on the
fiscal yeer 1957 procurement 1ist, but it will be a few years before wo have
them in operational quantities,”

On 7 December 1955, after completing over 37 hours of flipght time,
the munber one XPGM<l prototype was lost over the mouth of the Potomac River
vest of Point Lookocul during a test flight from Baltimore, Three Mertin crew

members end 2 naval of ficer lost theisy lives in this accident, From 8 Decembar

1955 until 2 March 1955, full-fledped ealvage operaticns were conducted by naval

vessels in the Potomac River, Approximately 80 per cent of the sireraft in
thousands of swall psrts and 193 major peris was recovered from depthe ranging
from 50=70 feet, The wreckage was set up in the cperations hengar at the Navel

Air Ststion, Patuxent River, Nd,, and analyzed thoroughly by Martin engineers

and experts from the Navy, Alr Force; National Advisory Committee for Asranzutics,

and the Civil Aeronzutics Board., The accident wes attributed to a control evetens

melfuncticen in flipght which csusged a sudden severe noge devm pitch and resultant

failure of the wings in negative bending,




- CFRPITERT AL

Following is a deccription of the first YPEM-) accident as given
to Congress on 1 Jurne 1956 by Rear Admirzl Janes S. Ruscell, Chief of the
Burean of Aeronautics:

"Very briefly, the horizontel tzil, which is completely hydraulic-
controlled, went full up, suddenly, and the airplane broke up by doing the
beginning of an outside loop. The engines came  out about nine times the
force of pravity, and went straight aheod. The uings bent completely down,
and the underside touched the fuselppge, ond e thinl: then they broke by
clapping underneath the airplone. But it was due to the sudden swing upward

of the horizontal tail. OSomething went wrong in the hydraunlic contol, or
something else in the control system.m

The poggih;e cauwses of the control systemrmalfunction ware ;isted
at the time as: a ninor explosion in éhe center wing stub which may have
damaped control cablés, hydraulic lincs, or electrical circuits; a broken
or snagged control cable; loss of pilot feelaforce in the longitudinal
control sysctem; loss of one or two duplicate hydraulie systens, coupled with
the overpowering of the remaining syctem; and elimination of hydraulic power
from the staobilizer actuatore As there was incufficient evidence to label
any one of the abﬁvc ag the single, iqdisputéble, most probable cause of-the
aceident; corrective rction was taken to cover cach instonce prior to first
flight of No. 2 XP6M-l. ZAmong the revicions incorporated: the mechanical and
hydraulic control systcns were re-examined ond additional marpging of safety
were provided beyond the design system; crew escape metheds were reviewed and
provision was made for ejection of 211 crew nembers. ,c;:
The Mo, 2 XPOM-1 nade its firot flight from Chesapeake Bay on 18
May 1956. Nore than 42 hours of successful flight tests hod been occompliched
with this airplane ot the tinme of its loss. The combined flights of both -
SeaMasters had qualitatively establiched flight characteristics of the airplane
over a coensiderable range of center-of-gravity locations, zltitudes, and

speeds. The pilots have expressed unusual satigfaction i:ith airplane control

o P
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characteristics.
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Flipht History

—me———

'l;ae second XPEr=1 Sealaster, llke the first, had manifested :
in-ﬂight'-vibration over some speed ranres, and a contimous effort
had been made to locate and elinminate these vitrations. On almost
every flight of Ship 2, somt change in confifuration, or addition of
tufting was rade and its effect studicd..

On the final flight, the horizontal tail configuration was
charged by lockir';gz the elevators In z fi.x_ed_ néutra]: pﬁ;iiion, rather
than leaving them peared to the sta'biliz-er in their normal warmer as
on all previous flights. This erperimental modification was another
in the series of steps desirned to eliminate in=-flight vihratif;n.

Although the {flight was oripginally scheduled to record data
at a maxim;n speed of mach .67 at 20,000 feet, the flir,hf was authorized
to the maximum permitted observed speed of mach .90 at this altitude.
This in-flight decision to proceed to the higher rate of speed was
based on the marked decrease in vibration reported ty the pilot (and
observed on telemétered data) at the 1c;ver ';nach .87 speed. Such a
decision is censidercd to be normal procedure. In addition, the ’
aircraft had teen tested on earlier flights under conditions of mach
nurker, dynamic pressure, and center of yravity vhich equalled or

exceeded the conditions at the time of the accident.
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Investication = Part I = Generam e -

| The investigation was planned and direcfed by a committee oi‘.
Martin engineers, each specifically chosen for a particuler jJob., These
included XPEl=l group engineers, staff design engineers, and several
section heads detached fror thelr regular duties. This cormittee directed |
the work of approximately 1C0 technical people, assigned to the investigation
for varying p&iods. In addition, others fron Fngineering, Manmufacturing
and other divisions of the company, vhile not directly assigned to the
investigation, provided dats, services, or advice to the cormittee,

To assure the objectivity of the investigation, the committee
aveiled itself of thc 2id or representatives of the following: the Buresu
of Aeronzutics, the Naval Aviation Safety Center, Naval Air Development
Center, Waval Research Laborat.ory,' National Advisox;y Cormittee for
Aeronautics, Civil feronautics Board, Alumimum Company of America,

Frankford Arsensl, Allison Division of the General Yotors Corporaticn, and
the Martin Company subsidisry, Reseerch Institute for Advanced Studies.




Investigaticn « Part T « Wreckage
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CONEESSET AT

Approximately 95 per cent of the wreckage has been recovered,
Ninety per cent of the recovered items, including all mjor structural
corponents, were picked wp within a halfemile radins, The remainder of
the iterms were recovered within en area of approximately 15 square miles,
with a lingar spread of seven miles fron the aft mll section to a small
plece of wing tralling edge.

Eirht of the ten uing lezding edge slats were recovered and
found between five and six miles southeeast of the main wreckape area,
The left<hand cutbeard spoller was recovered in two sections, between six
and seven miles southeast of the maln wreckage area. One small plece of an
engine access docr was alse found in the latter area. The crew ejecticn -
seats and hatches vere found approximately 3% miles from the main wracksge
site,

The fislds, bordered cn the west by U, S. Hipghwey MNo. 15, on
‘the south by Vance Heck Road, and extending approximately 1% riles east
and north to the main vreckage area, were strewm with small pieces of
wreckage from all parts of the airplane, The winds were from the nortlnrest
and 1ight pleces would have drifted to the southeast s they felle
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Investipation « Part II1 - Crew & Witness Statements

The statements of the crew and chase plsne pilots were taken by
tape recorder on the evening of 9 Novenber 1956. only a few hours after the
accident, On fhe folloving day, written statements were prepared by each
man. In each ecasze, the recorded and wvritten statements 'baéica.lly agree, and
give the following picture of the accidents

Vibration tests had been carried out at 20,000 £t and constant
speed points were recorded up to nach .87. The pilot reported that the
airfrane vibration was decidely less, and .thc control monitor requested a
clinrb to 25,000 feet with a descent to reach the nmaxirmm speed of previous‘
tests. This was done and a final reading was made at mach .90 at 21,200
feet altitude. During this descent the co=pilot was monitoring the enrine
instruments and hydraulic system pressures, and reported ev‘erything normals

The pilot t.hén reduced pover to 90 RFl” and started a mild pul-.lup
to slow down rredually. A nose-down pitching tendency occurred, and the
pilot applied a pull force of 20 to 25 lbs. The ship responded to the
control but contimied the climbing maneuver ét an 1ncrea.§1nr rate, Tile
pilot applied increasing forward stick force, until the stick was at full
arm's reach, and still the airplane did not respond. He estimated that he
was applying 80 1bs of force (Later tests proved thé actual force to be
gbout 150 1bs). The "g" forces became so heavy that his chin was forced
down on his chest, He then decided the airplane had failed aft, and elected
to eject. After ejection, the pilct said he observed the airplane to be
"all in one plece.” _

The co=pilot's report, pbtained independently, is consistent with

that of the pilot.
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Investigation = Fart IV - Instrument Recordfhgs

Data collecting devices wihich were aboard the aircraft have .
provided all the basic informution needed to pr&vide the necessary ansvers
as to the couse of the accident. This infornmation is concidered both
relicble and consistent o3 a basie for the conclusiens reached in the
committee's report.

The two principal sourcec of data used in the crash analysis were
the forward oscillograph, on wiiich measurements were being recorded for use
in the vibrotion elimination nrogram, &nd the telemetering system which wos
used for ground monitoring ond bzclap.

' The telenetering installaticn consists of on ASCOP PWH system for
nonitoring posifions, airspeed, altitude, and pitch and roll., The output of
this cystem was fed into the 70 KC subcarrier oscillator of a conventional

M/FY telemeterins cysten. In addition, seven other FMM channels were used

for neasurenent of acceleration datz and for monitoring pilot commenfs. witﬁl
the qxception of the right wing acceleroneter, ulich was not operntive during
this flipht, data was recorded on all the remaining channels.

111 data Quring this porticular flight uas rccorded on nagnetic tape
in the basc ctation and was beliny presented for visuzl display on direct-
writing :onborn recorders at the lartin Company Alrpert. The rccords wvere
being monitorcd at the tine of the accident by Fli_ht Test aond other Enpineerin,;
personnel.

The rccords compiled fzer the telenmcterinpg data take inte account
the voriousc normal correctiOns. sources of error, and radlo noise. Vorthy of
particular ottentlon is the fact that these telemetering records continued for
55 seconds after the airplane reached the maximum pitch acceleration. There-

after, transmicsion was lost. This indicates that the major structural

brezk-up occurred after the naneuver.




The chase pilot, O. F. Erown, reported that he was following
the aircraft at a distance of about 300 yards. lle observed that the
ship pulled up to a level flight faster than nomal snd clirbed rapidly,
continmuing en over beypnci the vertical, At thin point he radio?d that the
plane was breaking up and for the crew to eject, Then the ship passed
over his shoulder and he lost it in the sun, lle next observed it .tn a
descending spiral aft of his starboard wing. Ile saw undefined parts break
off during the initial pitch-up, but at no tice did he see major compo'nenta
break away. He stated: "The wings, fin, stsbiliger, ;vi.ng til; floats,
fuselage and enpines all remained intact until the airplane expleded and

burned at an estimated altitude of 3000 or LOOO feet.m




Iavestigation =« Part V = Stractures

The telemetering informatisn, the stztemenits by crew members
and chase pilots, znd the lccation of wreckage 2ll indicate that there was
ne failure of major structural components untiil the aircraft had completed
ito inside lcop meneuver,

Special emphasis was plsced on sn exanination of those components
uwhizh conld ccntribute to 2 contrel system failure. Amonz the areas
cenzicered: the left hangd elevater locking dsvice; the stabilizer structure
suproriing the left hand loclirg devices; the reinforcement douvbler just
inbosrd of the locking device cn the stabilizer; the left hand elevator
at mid-spzns the left hend elevater at the closing rib; the mz2in trumnicns
ctteching the stzbilizer to the fing end alll supporiing structure relating
to <k= mechanicel control sptsm

Onz possibility was ccnzidered because of the immroved vibraticn
condition on the final flighi, Since locking the elevators zppears to be
the rezeon for improvenent, it was censidered that the vibration energy was
being shserbed by the locking devicen and its supporting otructure. If this
hed resvited in & failure, it would have been a fatipue type of relatively
itigh cyclesalow gtresige The zercdymumic lczds on the elevator for the
locked conditicn are eseentinlly cero. Therc was no evidence of fatipve in
any ol the fajled styucture.

Arn: cxenination of the stabllizer bended stiucture revealed that
Teijwre occurred from very hirh shear streseses slong the edges, There
woee cvidence of some peeling action near the center of the panels from the
aft to forwerd direction, and in some ereas, of nmaterial failure prior to

the unbondinpe There was no evidence of insufficient bonding strenpgthe

Wﬂs



LY

Investigation - Part VI -~ Hydraulics & Controls

Both }licht contol hydraulic systems are believed to hove been
pressurized and operating at the time of the aircraft pitch up for the
following reasons: 1) The cystem pressures were monitored by the co-pilot
froa 15 {o 30 seconds prior to the accident znd he reports that the pressure
was normale 2) The condition of the stebilizer systems from their accumnlator
checl: valves un to the cylinder indicates that the lines and components were
intact until late in the break-up sequence. |

There was no evidence found to support the initial assumption
that the uncontrolled pitching maneuver had beéﬁ caused by a control system
nalfunction. {4 comaplete curvey of the longitudinal control cysten revealed
all failures to be of the gtatic tension and bending type. The majority of
the fractures clearly occurred on ground impact. The ctabilizer cylinder
control valve cﬁsting had an intérnal failure at the bace of the inner valve
fort. HMuch emphasis was placed on thc.nature of this fracture carly in the
investifjation. However,; nmieroscopic analycis and functional leoboratory tests
indicated this failure resulted from a stztic loné at break up. These findings

were confirmed by Aluminum Conpany of fpmerica costing specialists, as well

as by covernment experts,



Iovestipaticon - Part VIT - ferodynanics

The XP&4-1 is the first larpge nircraft to be desirmed for high
*—-—_‘_\.,_

gpoede at lew oliiiudes. As a resuli, the XP& must be given the akiiiity

to withstand airiecads iwo or thrze times as hlgn 2s any existing aireraft of

conparable gize,

But these facters have copened a realnm of unknowns for the
acrodyncniciste For the XPGM-1 has been corducting exploratory develormental
flipght testc in a2 speed repicn where 1itile is lmown about thz aercdyremi
forcez Anvolved fer plaones of this size; weight, and speed characteristics,

ax:d wherce sudcen ord sonetimes unexpected force changec can occur witk

e

nerecsing speed. Further; the airerait's flight envelope hos nade difficult
ary accurate yprediction of the magnetude, direction, and particular flight
cendiiicns at which these force changes ray occur.

The evidence in ti:is investigotion indicates that the tossibility

of orro= betuwesen cercéynomic calculations uad zetual £light teost resultico

[4)
2]

i

prite great dip this recin of flight testing. Particuleriy is thiis true for

£
4]

23 oireraft such tLe XP€HM~l wnere the so-called "10C per cent boost®

centrol systen adlows for no "feedback! ol forces to the pilot. The cecipn
axd serfectiun of cuch control systems is a necessary forvard step in
evintion pregress, but it olso neans developnent of aireraft in uliich we
are destroying one of our sensecz, nanmely the "feel" of circraft movemezt
aornally experienced ty the pilet. Loss of this feedback force means an
inability on the part of the pilet to report to designers a true indicatio:
of wkot the aircraft has experienced in flight, and the only substitute is
in the use of adeguate arnd continuously monitored instrumentation to meagure
vhat the piloi would have sensed in a conventional contirol system,
Exaniration of telemetered data following the accident showu that,

in recovering fron the dive to t.e raxinum obgerved speed (mach .90), the'

1n the

stabilizer moved to a full leading edre down pocition, resy

_..



airplane rapidly trimming up to 2 normal load factor of mere than nine tipes
the forece cf gravity. #As 2 Tesult a conmplete re-examination of =211 flipht

cnd wind tunnel stabilizer hinge mement data was initiated, and dynermic
analyses were begun, using autematic computing equipnent (REAC & IEM) in an
effort to simulate the final climbing maneuver, and to investicate hince nonent
varigtiors under dynonic cconditions,

The corfipuration of the XP&M-L on its last flight wes not standad
in that the clevotors had been logled in o fixcé neutral position, elininating
£. Zi=degree elevator deflection (t{railing edge upl) which cxdists at high sped
trim ccndifticns in the normal configuratisn where the clevators are geered %o
the stzbilizer. The post-zceident review of uindltunnel hinge roment data hos
uncovercd an errcr vhich was nade in converting the original Cocperative Wind
Tunnel and Cornell Aeronavtical Laboratory hinge-nomernt data to acceunt for
tae difference between the tunnel moécl stabilizer hinge line, or trurrmiecn,
cnd the actuel airpiane stebilizer trunnien. Correctice ¢f this error has
shown that there is a scbstontial change in the stabilizer hinge momeznt levol
¢t higb #isch numbers. 2ith the elevators locked o the stobilizer, tke hinge
mozents shilt in She compression virection, or to the wesler side of the
stabilizer cyiinder. Reviseé calculations, on the basis cf the corrected
data, indicate that, with zero elevator deflection, the stebhilizer hinge
monents could have approached, or exeeeded. the maximun capacity of tke
stabilizer actuatcr ct therﬁaximum gpecda atteined at the time of the
accident; .

Analyscs on the cutomatic computing equipment kave shewun thot,
vwith the clevators i'cLed the stabilizer moticn will ot1ll continue in
the nocze down dircetion after an initinl snall overpowering of the hydraunlic
systen. Hence, the cvaluaticn of wind tunzel data ond, in ndditicn, the
corrected mecsureé sitobilizer lcads(under leclicd elevoier conditions) indicate

the came thinge The hinge moment level was very cloce to the conmpression
4-.



;-J'.
Q.
E.
0
do
|5
£
[4d
rﬂ-
ul
0
=
L
(A
(g
0]

capacity of Lhe otsbilicer occtualer 2t © peed reading

(izch .9C) was taken. Only o slizhi disturbonce, such 25 the piloi's pulling

-~

cut ol the dive, or a gunt. war 2zxded o o72rrewsr the stabilizes zctuzior.

Relative to the less of the nunber ene ZP6M-1l over the Potomac
River inp Decenber, 1955, the revized himge mement data in the present accident
» At tte conditions undexr

which the first aireroft was Icost, thue stobilizer hinre moments were rot zon

e

initiating cause of the earlier atedident, unlesy counled with other complicaling

The resulte cil the pressat invesgiizoaiicn have revealed 1o evidence

of any besic deficiencies in the cercdynanic design vhick pight redrce the

circralt te perdorn its asscipned mission.

o AL
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Flight Persomel

Crev mexberz on the second XPGH=1 at the time of the accident
ware Robert S, Turner, pilct; William Cunningham, co-pilot; Thomes Kenny,
flight test engineer; and William Compton, flight engineer., All emplcyees
of Martin, they each ejected safely and pargchuted to the ground without
injury,

Twner is a native of Scranton, Pa.; where he was born on Aupust
3; 1923, He has been serving as project pilet of the XPSMel since flight
tests of the second eircraft were begun from Chesspezke Day near Baliimore
in Mey, 1956,

In a2n earlier contribution to military aviation and the zercnszutical
eclences, Turmer was at the controls of the first piloted alreraft to be
launched from a mobile platform in exactly the sezme menner as a tzctical
missile, Known as the "zercelength lzunch" technique, the first leunching
tosk place st Edwards Air Force Base, Cal., on Januery 5, 195k, The aircraft
wag en F=8UG jet fighter which had been mcdified to accomodate installation
of a large thrust booster. recket, Subseguent launchings have proven the
technique to be one that offers a new tactical cencept of dispersing multiple
lamching sites for present day, or future fighter aircraft.

Turner served as & Bol7 pilot with the 1S5th Air Force in Italy
during World War II and weg leter a B.29 pilot with the 20th Air Force in the

South Pacific,

- GBSt AR



Findings mﬁm v CE

1. The aircraft was lost bcecause of an uncontrollable nose
up pitchizg maneuver wvhich occurred during a shallow dive at a gpeed
of lach o90, end at an altitude of 21,200 feet.

-20 The herizontal tail configuration had been changed for

ok

flight only oy locking the clevators in o fixed neutral position.

) B
4]

h

hisz experimental modification eliminated cnmproxinately 2% degrees of

+1

clevotor cdeflection (trailing edre up) which exists at high speed trin
conditions uvith the rorrpal tail confijuration, in which the elevators
are peared to the stevilizer

5« The aircerafi had been testcé cn severzl previous flightb
under conditions of lMach number, dynamic pressure, znd center of graviity.
which cqualled or exceeded the conditions zt the time of theﬁ&céident.

cus-f2eis were vith the decigr™iail o= fig' urafion (elevators

(25

: The"ehprcv
fehrcd to stabiligmer), cnd no adverse coatrol uhuruCuerzs+1cw had been
experiencede.

4o A review of wind tunnel éain has disclosed that an error
was made in conwverting the stabilizer hirnge nonent data to account for
tlhiz difference betucer the wind tunnel model ctabilizer hinge lirne,
or trunnion, ond the zctual airplane stabilizer trunnion, A correctien
of this error has shown that therc is a substantial chaﬁge ir stabilizer
hinge noment characieristics at high Mach numbers, and that with the
clevators locked to the stabiliger, these hinge moments chift in the
COmprénsion dircetion, or to the weaker side of the stabilizer cylinder,
fevised calculations, on the basis of the corrected data, indicate that

with no clevator dellecticn, the ctabilizer hinge momenis approach, or
o
exceed, the maxinmum capacity of the hydrauiic control system at s Lu‘

as hirh o5 theze aitz2ined at the tine of the second XPGMwJ{?gl ent.

1;;&
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: 5; Analyses since the accldent on zutomatie computing
equipment have shovm that, with the elevators locked; the stabilizer
nmotion will still continue for a short time in the nose dovm direction
after an initial small overpowering of the hyd?aulic systena

6. . There was anmple and conclusive evidence previded by
in-flight recordin;s of data collecting devices, pérticularly the
oscilligraph and telemetering systenms,

7. CLvidence that the airplane did not break up until well
after the pitching mancuver is provided by: 1) statements from the
XP6M-1 pilot and the pilot of the jet fighter chase planey 2) the
continued telenetering recordings for 55 seconds aiter the pltching
maneuvery 3) the fact that the major portion of wreckapge wos recovered
in & seall area of only 2 half-mile in rgﬁiusg

n

Oe There is no evidence of pil-ot err-r, structural failure;
or initial malfunction of either the airplane control system ;- the
flight control hydraulic systen, //.
. 9. There is no aprarent direet connection between the accident;] ///
of the number one and number two XPEH-1 aircraft. The evidence reveals !
that they were separate and distinct ac to cause. .

10, The revision of the ﬁind tunnel hinge noment data in the
present investigation indicates tﬁat, 2t the conditions under which the
firet XPOl-1 was lost in December, 1955, the positive stabilizer hinge
noments (tension in cylinder) were nmot an initiating or contributory cause
of that earlier accident.

11, Within the flight linits tested to date. no serious
functionnl, design; or flying deficiencies wers found which night have

contributed to the accident or which might impair the future service

utility of the aircraft. QQNEE@T1AL
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. Cance
The investiraiion commitiee has concluced that the
cause of the smecend XPOM-) zccident wos the fact that the airplaone

s fizying with an experinental modificaotione-locited elevatorse-
winich chanced the iozd level on the stzbilicer actuator. Vhen the
aircraft attained high speed and cormenced recovery from the dive

2t 21,000 feet,. the hinge moments acting on the stabilizer cverpowered

the stabilizer actuatoer; with the resultins uncontrellatle climbing

r
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Republic YF-105A Thunderchief http:/home.att net/~jbaugher 11105 _1 htm)
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12/15/55

The first YF-105A rolled out of the factory in the autumn of 1955. It was shipped to
Edwards AFB for initial trials over the Mojave Desert. The first flight of the YF-105A
(54-0098) took place on October 22, 1955, with Republic test pilot Russell M, Roth at
the controls. It easily exceeded the speed of sound on its first flight, although, as
expected, the transonic drag was quite high. It was the largest and heaviest single-seat
fighter ever built up to that time. The maximum speed attained was Mach 1.2, even
though it was powered only by a J57 engine and lacked a fuselage that was area-ruled.

On December 16, the aircraft was extensively damaged when Russell Brown was forced
to make an emergency landing at Edwards AFB after the right main landing gear had
been torn away after having been inadvertently extended during high speed flight. The
aircraft was retumed to the factory because of the damage, but repair costs turned out to
be too high to justify returning 54-0098 to flight status.

The second YF-105A flew for the first time on January 28, 1956. It was identical to the
first YF-105A.

Only two YF-105As were built. Following their initial flight trials, they were used in
support of the F-105B program.

Serials of the YF-105A:

54-0098/0099 Republic YF-105A-1-RE Thunderchief
Specification of the Republic YF-105A Thunderchief:

Engine: One Pratt & Whitney J57-P-25 turbojet, rated at 10,200 Ib.s.t. dry and 15,000
1b.s.t. with afterbumer. Performance: Maximum speed: 857 mph at 36,000 feet, 778 mph
at sea level. Stalling speed was 185 mph. An altitude of 30,000 feet could be reached in
17.6 minutes. Combat ceiling was 49,950 feet. Normal range was 1010 miles and
maximum range with full external fuel was 2720 miles. Fuel: Fuel capacity was 850 US
gallons internal fuel. With full external fuel capacity, a total of 2500 US gallons of fuel
could be carried. Dimensions: wingspan 34 feet 11 inches, length 61 feet 5 inches, height
17 feet 6 inches, wing area 385 square feet. Weights: 21010 pounds empty, 28,966
pounds combat, 40,561 pounds maximum takeoff. Armament: Armed with one 20-mm
M61 rotary cannon. Up to 8000 pounds of ordinance could be carried.

Sources:

1. The Illustrated Encyclopedia of Aircraft Armament, Bill Gunston, Orion, 1988.

2. United States Military Atrcraft Since 1909, Gordon Swanborough and Peter M.

030472000 5:16 PM



R QUOINT MESSAGEFORH_-=~"~ "

"'1{/"'.- PR e
.2-.\ ‘;;.‘ : . d .;--:-‘ . o :"‘:"‘;T o . ._' .
TN W RN ey :2.--'-,'“3. r Ab s ','-',. S0 : -
. YAt A '_;':_ .:-"_. : - . . “_;-‘,_' - . : '.. ﬁ'-_:.,‘; -
n:‘;‘.“ ' R “_:":}" - . " . -.~;;‘ . - . ..\;: . .-'
fIOIltOﬂcl- "‘h_‘”:.,s:o!: E m"‘m m' BATE-TISE SROVP -
‘camR,; AFFTC Lo L il Y ] SevEe
wmmnna ATB C.&LIF L B ru‘cgg:tpc:_l :
o IO"'IG USAF, Nm*t AFB CALTFV R L . 0 soot TEIvAIE . [J ortstnae wrssase
'Cam ' ARDC, -EALTO MD . . L -
CQ{D‘?’ HADC: WP AFB- Oﬁj[o Co- O sutniris acosrss . ua::::uunoh "o
: CQ'DR,oWA’sDu (RDZ-1 SPA)} WP AFB OXHIO 7 , REFERS TO MESSAGE:
COMDR, - MOAMA =~ BROCKLEY AFBE ATA . TORNTIFICTION CLASHFICATION
ivro: AFFR, -REPUBLIC AVIJ\TION Ccair.,
T FAR_MINGDAL.., LO‘TG ISI.AJD 'n' ) ; .
- LI ,‘ r : A . M . ' .
O'IIFIbEHTIAL
FTOOF - 1-1-»: FINAL nEPcaT OF AIRCRAPT DNCIDENT e

srﬂ*cm rmmr.mc n?qumm IAW AFR Ge-lh PARAS oA AD 52
A, 16 DEC 55, 1519 m:ms ps'r

77-4

B. EDWARDSAFB LAKEBED

c.", ‘gr-losn STR 1 oY }098 ' . G2
%um.xc AVIATION coem'rzow. ATR FORCE CONTRACT no. 32 {5600) 22512

C v

. mmrs"r x'o. m 33 (Goo) 2026 .mm.n;'rr 35.

v

SI‘AII’I'IAL DNU\GE lmDIRSID“' OF FUSELAGE. . FUSELAGE SPLIT. RIGIIT MAIN GEAR LOST.

r’I'l‘ wmc !xND STABILIZER DAMAGED, . _ L
j/-’ ' > &=z 7‘;/’

él P&ﬂo‘( MR, nussm. M. no'm, CIVILIAN, REPUBLIC N CORPORATION
, x:ussmcx'r'r“ n:mwa‘a
n. g y . ry

G WAL voh oy
1. e ERCHT, rrjzc'i'x:.n;'n'r { Y AUt vnaa.v.. Wf)&jﬁ/x/% S
I. TOTAL PILOP HOURS 3376; TOTALJET-HOU J—mmicmﬁmfxm_x&s °oau.g)

|

- e v mmm e . s e Emem—me



[UINT HESSAGEFORM Eymmeen e

., DAL Ly . -
oy F e PR neat
- TN LA ._f_cﬁ-
R ML ST E T s atT T
,In"’ - et e A S P N FRL N - .
o Y 5 LRI + N hK ] . . ' g
o bR T LR L T N 1—' ; *
Ty P AR LR L F R R . : 2 .
3 Fas dys v g AL cw TN T el )
o LT LT T A T . ;
1-5’ e " RIS 4 ““\ e AR S L T e ) . =
S ~F 7 P [ o 1 ".5":;?"-" ‘:'-‘ ot Rl .
i r “.x-“;.__-'..r_‘ - e . L .
e T T T P S Y ks 2nre s W] | Y tv ot
¥ BIPACE, ABGYE ; POR | COMMUNICATIONS -CINTEIR SONLY -
e,pl {Oxighagsor) F:;.-,'J'J. - ;n'-.::‘...-. T - T BATE-TINE 380UP
o w3 e T - PR, % e s e . :
b A- ) O A N . T . N T »
S B ECOMRY AVFIC v War 2 o 200 Y d Ty AN .
~ e s - . . - ACTICN
X mmms-mazc;,m' RSN - r |rregpence | *0"
. A PR By F . N . FORs, o
gla-t‘\ L T .- K .
; 53 Asi.:w- .-',-) o T :.' ] . T, 1 - D POOK WESSASE - . C] ORISTHAL NESSASE
B ' 'a.n‘_ \ . : . -
L v, : s CRYPTOPRELAVTION
oy Cwd
. v, Faln N ] wusririg aponess [Jves I ne
.. Yap 1o ¥ -
. M A REFERS TO MESSAGE:
LT L TDCRTIFICATICN CLASMIFICATION
. - -
‘ T L
.‘ Ve, .
47 . - v N
."-‘v": EWO LTl - r o
-(*;; f«:-? ame "._-"_- o

-

(LOHF I D

i ELI "

NTIA L -

faviyans ":-~' 3

A2 J:'f'IUfAI. Prmr mms um 3o nnrs 15;
[ :\..:i‘ . ‘

el r mm:. Pm noun ms'r 90 DAYS 'I'HIS MODZL 19

* "":‘.

TOTAL PILOT HOURS LAST

'..,,‘. o ot e . W

AR nmmsmmnm, o mcm HD mmmc

l\“ l--'

M.-.'ﬁm hIc'n' mm w:nmc GE/R m'nm IN FLIGIT DURING AN ATTZCTED SIX G TULL

T 30 D.LYS THIS MODEL 15;

f'f\"

ol
-
""
L
o
I

Dk

P Ty

_.‘-».' 1-'|'
R

|

L
..

WRLAA)
”:u ¥

J"'

e
4

|"‘

sy
) i‘f'.k'

S ol X B
L g

l

.:‘ .
faie

Tyl
ol el
-

O
L3 o8

"l

'.t? i %5
-‘l“‘w

RN

UP A'l‘ 530 K?IO'I‘S AT 10,000 vm THE FROIT

r

LAIIDI"TG G...AR B..CMIE DIS‘J{'GAGCI) AT 5.5

BEIHG I‘ORCL‘D ..».S'l‘ mE LOCI’I'.‘IG ch,

OF‘ "'IIE HCIJ-’ PIVUI' DOLT A!'D T'B ROLL}EZR v,

fﬁ o .

_.;»Lof;rinmcrrr

N A

.-'o-'.. B ’f"

1
MR

Py RN
carone- - ‘

1.

UPLOCK FITTIIC OF TIC

RICHT ALY

- 6.0 G AS A RESULT OF THE HOOX ROLLERS

. THIS ()L.CURRED AS T:Z RESULT OF DZFCRUMMATTON

-

“!

B Jﬂnvm CAUSE-OF IN SIDENT: ms THE, LACK OF ADEQUATE STRIENGTEAS
.?‘3“:;’ - e

UR-LCK MECLSH.

.sl’-

GLASSIFICATIONA

NCEL

THE RIGHT MATN LANDING GZAR WAS

"Uasmumrr n,mcv occmnz:n TO0 THE FUSELAGE ON GEAR UP LANDING.

10 T
3y AUTHOHITJ /def}f’/’-
A Dnsz”/‘ /

l%glm. .

rants




i)
L

el
AP 3

I L

nrl s

]
L

Sy r-ewr

Y

[
LY e

h.

LR R kT b s I )

S ke

ELIREE

-
-

»

x.,

+,

. e e A temans e T )
4 — v.veg

g

-

-

T [CIOINT HESSAGEFORN g~

e

N e Vi o o
TN e S P v . . B .
bl e A ‘-'3.}-“" L LA PR ROLY . & N - Y - -t >
- ""-u“,nat';"“ . Y - . .. '.-u.. e ._1 4y "‘-:J{\“.. :~' N . .
& BN AT o s o ot Yoo o '5 O R . P Rt AL A PR S e - .
. e e A X - L T e - B rat e - * -7
Rt SR AR G YR LU T L e T e s
o_v\.‘q_j e D - Y - S, . -t A . - PR : é
B s L A N k4 . LY kP . e [ Y ' . - »
GEES T Y e R S DAL A T S e P ot
Lo b B Tea . P A », - » FIEW 9 - . .
- oy ety Coe A Y Tl o0 Ty e h A P T TPPPT RS SRR S . T .« , v LI ST
p R T e N g I N R O IR nT Wty LEs SRR WA I L oy et EPEL
b s ra oy rof CORROMCATIONS Cantrr owiT g e
_f‘.;q-l‘ﬂi_mn\ e R P TR I X . | varEnag anosr -
i "‘7). AR ey T -y PR .. LRl e : A B - . "
%52 COUDR, > e ] BN
y s N R R I LI . . . _
- -‘-: 35'-" i Lt Ry O s R e - B ]uﬂo- uronugnol . -
N WEDHARDS AFB: CALLY ¢ - < AL . e fufgg.mcg ., e ]
A S - - I PR » - -t K .
01+ FETEE - SRR S . . " - -
-a s et S . e - - L - < "
RS W Decoreumer | [] omsinas wesnaee
IR - » . B .o -
PR . L. % s . CRYPTOPRECANTION i
e s . N . - -t
ek . - F [Quvitirix acterss [Jres . wo
- - - L . - -
RERAE RS Lo .. o - - - RLFERS 10 MESSAGE:
- a b . . .
50 o . . - . - ICCNTIFICATION CLASBIFICATION
INFO? S N ' A
¢ 2 REE .- y
S THOE TIREE RN - |
s'--,'.‘:---l ~.-"--_.' - . :
O PIDENTTAL: o _

Pu oN/A-. g \.

S -'l’m‘”m S - L : '.

. . . \
K] . * . “

3'.; 1527 onsn ESJ.‘ 25,000 rz:m- nnormw vrsrnnm 6 MILES TEPERATURE 61, DEW POINT

o N
P

.{38 mmﬂrlawsrae,MSm-rmms . . Ce
_.L."":ozw T

i _r:or nmf.mmm" | .
.[;--‘H/A_r._- . . . TRV o .ﬁﬂu.-ﬁﬂﬁc(, =
| RTR ':r_/szz,z//; oM T L]

-t

¢ {.-, 'I'HE M.’\IN LM'HJING G...AR UPLOCKS fuRE B:.'ING RMSED "‘0 mcmm.:['i: m:ATE'R SmEfTGI'II
1 ILND RIGIDI'IY- -.REVE;'ED LOCKS WII.L BE INSTALLED IN AIRCRJ'\IT 5L-099 ME ™E." -
r,’u -T'h..r_‘ ,—3 Ll .‘: . ’ 'f' . v ..1\5 : -
14 .(‘l R

N FLIG"T TEBT mcmm IS R..-‘.M-EI) 'I'!IE I-'USEI-;GE .JPLIC“ FI’I‘I’IHG.) AT STATICH 2811 Am..

. - 'J' . _,,_ - “. . ' LI
a,

"- BE]I!G RED\TI‘CRCED AND 'I‘IIIS 'WILL BE mcmm'rr:n IN AIRCRAFT 51i-099 AT TIZ EPRLIES‘I‘

LR B |- .. L

s‘ d'\

' POSSIBLE DATE.

SLCURITT CLAMBIFICATION
I b Prves v P



L -

R [rmom R S [P e——
"“f "rz o 3 'f;_f“‘_»'-‘ Rt A Rt - ¥ s - P S ..

,‘.3 Pl wdi Py A, St 3 va T ae . mag Y * 1 L et ¥
£ COMDR Y AFFTC 120 15, T8 NP ARSIV

3';? 20 gk FoALEL b PAELI A .t e ml‘a:no-

5 L1 EQAARDS. AFBCALIP . 4=y w 3= ¢ '~ ijemecememcel”

- - * B .. . " R

bf \:;‘; . . g aa . -
by 3 B . =5 -

f:l} . ", [q'vooc wrssass [ cutstmat measiex

bl 4 . e 3 . -

o .- N . . CATPYOPRECANTION .
o3 : .o O] ssuririg asoanas Oro ‘Jwo
et . . b

v s e % s e . . REFERS TO MESSAGE: -
" ot : . ICLXTIFICATION CLABSIFICATION
e, T K
o L .
I.O,UI.tr-:‘.‘:' IV L S 1 .
FAC

:'é{""

Mg
' "

Py

bt itk
Y ‘Fli—
- (%

L
«;!-5\'?' !_'..‘Ajz., P
mir - -
_— _-Hi ¢« L v e \. & S EEVRICATIONS CIATIR RO,

“ : " 3 - .. jul"r‘:-HESSAEEFuR . ' i .

[ i, *. . - . . . - e,
aies e SR A U T s T
PRl , e — , e, T TR L e

3 . R T eemre e tila w oA h - ) L o
‘ ‘ R B ATV 1. 5 . . e LTS 2N '—“tf“,‘\-’. LR - - S -

. 3 b - . n'....'._.. e
L 2 g

-;-
ki
!

}

*
[

AT

[
s

.

.

Y

vl M i’
&
-

&

y

- SRS

3

’ MATY

N

HEIDENRTIAL

i

\EATER STRENOTH

LANDING GEAR

FORWARD AND_AFT UPLOCKS T2

£1D RIGIDITY, 4" TIE' FUSELACE SPLICE FITTINGS AT STATION 28L-

[4 ..

&

REDESIGIHED TC INCORPORATE

,-U

N
T ' mer an et e e e — ..,
T
' : e
P e I‘;“\ - °
o BECUMITY CLABMMIFICATION -
N [N
-

- r ' -"

j S ‘..: o
LT7 COLONEL;~U

-

2 3}:6'\

b 3

v
e
!'-,':h-

S FIONF /a5 T

l_lLl(lOll R
~. 271,}1 - . ..

Sy OTFICIAL TITLE ', - ¢
DETUTY CIUIEF OF STAFP, OPERATIXNIS

g Ve . .8

i

DD,

FORNM
OCY 4%

173

SEPLACES OBE FORW 170, 1 BAY 40,
oNicH EAT R wailS

S=—1g=00010-4 5. 5 SSTYISRIAY FRIRTIRG PrTHg

ammeam— - g——r

oy - Sy s — B o



Fe37y .:."*. .- , g-‘( s ‘
I — vE _ S ;
' PII.OT'S Ol CO-"I.OT'S QUAUFICATION AND mmmcs RECORD

! g.:_qk *‘v 'A‘ . .;,“‘\;i \-.-: P
: rfﬁ"“' ‘\“ ‘.A" e 5 o' ﬁ ‘:‘ - .’ :‘ Y. -t ' . > i
Mwm.nm;m. ﬁnm ummﬁ-x R *July 21, 1955
AW R btk S S anrncHe
t) e ROTH;- RUSSELL M - e T v | Tu.s.a.
e e R Y U TR . . tum K (Tong OTATY)
o - r-*w&'-‘mrdl APB .~ .%ol - f.Miroe . s - |, | :calif:
iu“ K . mmn" ’,T ":- i """_- t,.-\‘ PATE - RATINOG nlI‘le :-)ABSIH-, AT P'IIJ- i
& Sl 1 SEAITRE62Y (F . A L Oct 17, 1951 Engine Land, Inatrument %%
Ars muwmm yoow o b . . .| vam
i 1‘*‘“1303*’Ange1es,’ Calif, .-/~ = - : ; Oct &, 19514
%3 +5¢} | cowTrACTOR taRETINTID R LOCATION .
1_1.";‘{ AN XRXXEEX-- Republic Avia‘tion Corporation .Parmingdale, New York

LA mg.mmmovmmmunm K
8 TR VXPR105 . Tt .
g,
% mhud\f_ards,.ﬂ F. Base, Muroc, (Edwards) california . [7%.7
271 | Pigile imvs Y4 be- Condustud abuve 35,000 fost ' [1 Yout [J Mo (Chesk Ot 10 Oct: 1955 DATE
5;‘ B yoo, ‘give Dafe of Lot Promers Orypen Broathing Indorisation— Williams AFB, Ari..onl 10 Oct qs
feijrrot s o mason o ot
.‘- ‘! v' .!“ "1"\ o
i w..-Initial f‘li hts of -10 ' L.
A & of XF- 5 : . ,@ﬂ_}' /M%ﬁ"
) .‘;,.2 R L . . TOIALAYING T oours) . 74/ - v yi ,—4 /
% Pt [ oL - [ew—— {(V@-{ Wea' 7 -~ e T
5 Bt A oo&hrs 260 ey ~ . |- “60 130 Hr,
o ‘f‘:lvp-."\q ) muovmmmawummmnumu
u:‘:ﬁ':p . .—,'- ".u' _"._ :‘; B M - --, .o ' . »"‘ ' . COMMNOT . “
u_"o__“”j v Mewn . Pute Low Pews Trpe Hewrs Dwte Lo Rewn
F=80: -~ | 300:00 Sept 1651. . C-47 130:00 Jul 1951 .
=33 £1:00 Sept 1951 B-25 - 75:00 Sent 1950
F~3h - 34:00 Aug 1951 N 7:00 1950
P-86 154:00 Sept 1051 B-26 6:00 1949
F=g92. . 1:00 Kpr 1050 C-1250 130
F-89- -] -19:00  [June. 1951 B-24 11:00
XF=43 o 89:00 June, 1951. B-17 27:00
B-45 . 1:00 Apr 19119 B-29 9:00
| Te28. . 44:00 May 19? -B=115 1:00
A T=6"" 285:00 Apr' 19 9 r-82 10:00 1951
SL=8x 7w - 7:00 R B-26 20:00 AuE 1650
Lolp-51"’ ' 56 00 "m 1950 PT-22 6£0:00 _1943
AL=13,~ .. | ~.20:00 . [Au 950 ST=-1 71:00 1943
e v17r, NN QE L ur.7 10:00 1943 -
- mumummummmtmuuwum
A VAT ST
. “;.""-"':‘:.3. . _-.‘-". USAF
’;'I._‘ N ’
&

6"? "‘ﬁiu }“'Bs.re"c"go'r""ﬂ"i'“ﬁt Operatiords  Carreil T, Murreil .'
Replblte, Aviation Corporation: Lt - Col. USAF, AP Plant Repreaentat?:

v mmammmm

A .
NOMATVRE OF AFFROVING OFACIAL
o' “""’ T ) ’

‘r
Q"‘;

ANE Form 21,V Vub M

AP WP O I8 AN Y T

rREVIOUS cal@w mm«;avloa E“El




o)

"»55?-'-4’*-:-{'5 POT'S O coq'nm's nu.umg:mon AND EXPERIENCE RECORD -

A e e S

, B

R Pan:e 2
{""'f"h.-rgf ey ‘5-"".‘-, .l Mt Ly, . -4'. . DATE .
APPROVAL IS STOUESTES OB Qnm [ COPROT (Chock Oma) - ‘. ' Jul 21 1955
A, T S et s L i m T T e e anIpeHe
',".T.A’F??\‘k-.‘-":: X o':‘).'-‘ ~ * ‘: o '.\:‘ ?":: Y. ' - . v ot
ADDRESS 2 ", v~ 7 . mmtmrn . ©xm Cffrosmy | Y 5 OIATR
) U‘f’ﬂ x_‘H;‘: r .* hle) Ff‘- s ?‘_.‘.. ‘.-: . .:.-.V..l-‘_ .- . - - - . .."i ;5_ ) .
CAA LICIESE NO. <, RN T RATINGS . TR -
Ik “1".-\_,' l‘. .‘."..."_"a.--. -5 }.. -‘ e . 3
PLACE OF unmmmmu T Y B * DATE
.'.-:ral .y t\ -..\b LR PURIP 3 :.."-"’p - 1 _
[T LA D ] -
mm. e - LOCATION
R s ,5.,4‘ R TR -
mmmmammmunm R .
LSTEN e . ‘. :
PLACE mmmmmm DATE
.'K ‘ Y 1! I' I - . '.
ﬁ.l-n-uhc-lnd-tmu.-om 3 Yo [J Me (Chock Omel DATE .
I'y'l. hmaummmw
mmmmmm .
' e-. ':.1.!' : :.‘ S \ hd O -
S & v ¢
L. v TOTAL ALYING TIME {(HOUES)
Phet - .ot . Co-Pit lasiroment - Mighy -
RYr RS - - . .
e taty .
nL e . : TTPEl OF MIUTART AND CIVILUAN ATRCRAFT MOWN AS .
TN R oy o . coPnor
- T . A ) ..t -
;.7 Type - v Mawrs © Date law Pewn Trpe Howry Dote Loxt Plown
Moy e AU T I945

1945

1943

B=25 oo oIS ‘
C-U5"y . . . 28:00 |Dec 19 9 /"‘ . o
BT | 117600 P1g5H CLASSIFICATIPICANCELENAR T nadD |
7 ARO[ E W N v o)
Z8uy, A, |::12:00 .:|Sept.1958" <[ o, - WYY IA
’.‘F’" E,Ulg‘ R oy .- ng'gqqq 2 8Y Mﬂd DATE;

AN 3 A PV P « -

mamummmmmmmwuonum

1 : [ '\

USAF AR

-
lf

U"P:‘:#m “"ﬁﬁ'mﬂ’ht ‘Operation

nepublic Aviat fon Corporation

ynommummummnmm

HoRATURE OF .Mﬂ oMmaa

HIGNATURE OF AFFRQVING OMICLAL

AME Purm X1, 1 P M

mauvious 'D'W AF @ O 1AM 11 inw




4 )

DIVESTICATING CFFICIR'S SATREND
HISTCRY CF FLIGHT
On 15 December 1955,  at approximately 1bL35 hours P57, YF-103A, 5/ 5%-0097%,

Plloted by M. Russell MH. Roth of ?epuali'- Aviation Zorporztion, toox off
froaz the leokebed of Rogers Dry lake:on a. Phase I Stability and Control flish‘.:,
with V2 clearance. An F-100A chase ai**-nf‘, flovn by Captein Doberi M.
White, picred the TF-135A up after takeoff nnd the iwo zirera®t were ‘1“.‘3'1
clizbed In ailitary oower to slightly ntove 32,202 feet vhere the art

burniers were lighted and a shallow dive was ::ndc to o lzoh number of -.l.:

and czrelerated turnc oozomplishe ‘1 v o Y ogtn. A deszenti 40 23,200 feet

iy

was male and pmane m—e:—i'u; flight testic sere perfomed over o Mozl namber
range of 2.7 to 0.%%. Severnl J.ﬂ"‘ zileron roll ‘f:st* were clso ssromplished

at 22,270 Teet before the aft h-oster pump waraing licht tnme om with W0 -
pounds 27 Tuel remaining fn that tank, M. Roth ‘"r--' milled the o™t an?
forward ‘?.:1}' cirouit brenkers ia presont alverze nfi .. sonditions Tron
develeping. Deszent wags then mede 2o 72,003 feet where ncccleratel tum
testis were conduzted ot a Mach mumber of 2. 9, appraxizately T2 knotc.
Turns of 2, 3, k and 5 g's were nade and o senarate fuwrn wms ot up Tor

a £ g test. The nlveralt positlen, ot the initleticn of the o, wac
over the South cdge of the 4ry lake on o Southerly hzading. As the

load wvmz applied, the pilot expericazed w0 umisunl oa4rol prodleas wnt
epproxizately 5.5 r_;'-' wore venched., At this point I, Joth 'c-acric..ﬂed
what to iz .,omlcd e on explosion znl the ztrernlt plichel up Lo posi-
tive 12 g loeding and tien to 2 negative 2.3 ;2 lanling onl bach to nosttive
6 g's. From this poiat the *ongitu:'.‘.:'xl os211iation was reduced rnpidly

L ]

=4
-
L

end longitudinal control recalned. .A.teru rontrol during the ﬁit:h----a
wvos 1:':':-.‘1* Tut the m-.o‘ ::'zim's.n apntrol with corre~tive nfleron and '
spoiler "o..‘.rol... The zharce ol c-, whie was Sluding apnroniantel:s 230 ramds

aft ol the T7-10%4, obsg c"\'c‘ the Hits-uy maneuver and cimliunzoacl ob-
serveld t:**.rcr: ob_-e::t.: fall from the YF-12RL, The chace »ilot Inlormed e,
Roth of =iz observations and fmcdiatel:r =oved inta zosition For a elose
inspection which resculted in the dissover: 4hat the entire Y7-1244 right
main rear was missing. ’

The YFL105A was slowed to 172 Lnots, where fMull lending edpoe flans
were extended and 897 trailing edge flaps extended. One sirele of th
landing area wag nade by M, Roth and the cliase airsraft, then a landiag
pattera for the Horth lonkebed runwa:- 23 wan set up with the remnining
gear retrocted on the YP-17%A, & very :!'.:xllow leceent wmz mnde to the
runvay ot 179 kmots and the nireraft was slowed to 100 “nots with the *
touch-down coning verry chortly thereafter, The ventral fin on the uniler-
gide af the airzraft drapred the 1unvwmy surfasce Tor nppretimatels 27)
Teet before the noce droppnd rapliilly nnd the maln Nie c1.uge strueck the
runwn in a level attitude, The cunopy came off at the pci'xt. o mnin

fuselrpe impant nnd the elverast chidled ntratight cliecd o “Tateral yon-
trol wug anintained Jdurtng the anjor portQWLATIIRIG ftan lrp{_r,::l'-w

ey ——————.

Ry sutwoeg 7 400, r/ﬁ:":«— 3?4

et/ p.:Y/Z’f*Z .
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B s .. ) .'I | u:-,
...ei‘t wing went downt the last few fect of skid n:d the left wing and rori-

zental stabilizer nade contact with the mmvay. Toial skid distance was
2,000 feet. The YF-105A pilot shut the engine dcnn upon first contact

. with the runway ond all switches were turned off prior to departing the

aircrart after it caze to rest. 1ilo mdication o:r.' fire during loniing wvas

 observed by the chase aircraft, nor by i%. Roth after he deparied the air-

creft. The fire equiment arrived at thc pomt where the YF-105A came to
rest and there was no action required of thke firemen. The fuel aboard

at the tine of landing was approximately 300 pounis in the nmain tank,
1,100 pounds in the forword tank and 300 pounds in the 2% tank., The
latter two tanks' circuit breakers vwere stil) out, thus the fuel awvniladble
to the engine was only that in the main tank.

INVESTICATION AND ANALYSIS

1. On 15 Decexber 1955, nt approwimately 1h35 hours POT, !, Sussell
M. Roih of Republic Aviction Corporation denarted Zdunrds AFD in YF 1264,
S/R 540998, and was acconpenied by a sgafety chase F-100A aireraft, S/1
53-1662, pilloted by Captain Robert 4. White. Phose I Stability nnr.l Con-
trol tests vere conducted at altitudes of 283,000, 20,003 and 19,722 Ceet
during the first thirty-five ninutes of flight. At .'L0,0:):) Teet the YF-105A
»ilot wvas attempiing a 6 g pull-up at 520 Imots airsreed, when the right
nmaln landing gear extended and was torn from the alreraft., A& l1nnding wos
nade on the Rogc-s Dry lakre rmunway with the remalning rees in the retracted
position, Totadl flight time wos fortyr-Tive ninutec,

2. Post flizht tnavestipgetion ond onalysis wap condugted oy "..o..n
Republic Aviation Corporation persomel and Air For:e personnel. The ro-
cults of the investigztion conducted by Republie Aviation Corporatfon may
be found in detail In this report inier WD D, A strriation of tiwe imvesti-
cation recults 1s oo follows: ‘

a. DIDxemination of the right main landing pear Jroal uplozk revealed
that the roller on the ’100':: wvag off the exerpgency release caz {See Tnb T,
Photograph Mo. 116 RAC). The cmergency sysien latch wms enpaged, so that the
cra wvas in position. A dimenscional check of the uplock revealed that the
cylinder was fully extended. The overcenter linmiage was 11/5%7 overcenter,
or slightly less than the 0.18" minimem called for.

h. Disapsembly of the right rront uploch nspembly revenled severe
bending and chear deformation of the hook pivot belt, ond nlso distortion
nf the pin holding-the roller into the upper c¢nd of the hook. The roller
vas dicplaced so that it wmp »iding the radius ot the base of the cut-out
in the hook, and wag binding so that it could not be rotated by hand.

c. The purfuce of the roller was brinelled alon pipis?
with the eam, with a correoponding mark‘amathak ot ~The i ul pax:.
the can wvas wleo couffed, .o '

Y e
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T d.: The.right rear uplock assexmbly wns severely deformed, and the
hook was in open positicm although 1t was still engzged on the cam, and
the hydroulic cylinder was.in locked position (See Ta% F, Fnotograph lio.
118 RAC). The locking linknge was 33/64" overcenter as "cnpared. to the
9.22" raximnres specified. The attachment balt hole at the upper end of the
actuating cylinder wvas severely elmmgated, the head of 4he cylinder wns
cracked, and the entire assembly housing was deforned. The forwvard edge
of -the hook wns severely scufled,

e. The right inner door was in open position, ond the hinges were
tight and undameged. The door was buckled, with the forward edge bent down
relative to the rear roller. The rear roller was deeply scored. The front
roller was undamaged. DBoth outer door support bolis were deat and the heads
vere scuffed in a direction corresponding to the outer door having forced
the inner door %o open.

. - DBoth locks on the left maln gear were inspected, prior to re-
leasing the gear, and 1t wms observed thzt on both locks the roller hook
was at the cdee of the cm:, having almost pulled post. Exocmination of the
locks after cxtension af the gear revealed brinelling of the ecams and
rollers on both locks, Both hooks were sloppy on the pivot bolis, cither
Irom bushing elongation or bolt deformation or both.

g+ The right gear strut falled throvgh the head of the strut,
bending aft and outboard, and epparently sheoring the box attaching the
strut to the side brece. The geer struck and demaged the lower surface
of the wing outboard of the gear attachment noint.

h. The side braoce wos indtact, except for o failure of the Titting
t0 the main retracting cylinder. The end fitting at the strut attaciment
was twisted, with the boitton aft, and the spherieal beering wns rotated iIn
the same direction in the end fitting. The direction of roitntis s con-
gistent with aft bending of the geor struil. The down lock latch on the !
side trace wvns not engaged.

1. The =ight nmain genr retracting cylinder wms in extenlded posi-
tion. All other hydraulic units in the landing gear system were in normal
position for the geer up and locked.

J. Pressurce wns applied to %he right gear down-lock eylinder nnd
retracting cylinder utilizing a ground stand with = hand pump hoolied into
the cystem at the wing root. Return fluld wnpg flltered into n con. The
eystem functioned normally at 400-500 psi., and no foreig. matter was ob-
gerved in the return {luild,

k. The obove test wvnc repeated with the drag brace being held at
the 1lintt of itc outwnrd mntion. It wnec found that the force anplied

eagily with one hand and wns sulficient to %eep 4he down-logs = from
ostroking, and hence to bloek precoure to t“:‘k‘i“rfé’l’b‘w%’i‘ﬂﬁ' ‘m'rum‘f"
. 3 "y \’ “n ﬁﬂr (5.41"‘
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. 1.. The fusclage failed in negative benling at the splice ot
Sta. 235 (See.Tab F, Photograph No. 9098 and Photogrash No. §5099). Toth
upper longeran, splice fittings falled, with reculting failure of all
structure sbove the cockpit floor. The lowver longerons were duckled
in'coxpression aft of the splice. It appears that this failure occurred
during the wheels up landing, as the load factor in flight vuried from
opproximately $10 to -3 to 5 Irmediately after the landing gear extended,
and had the failure occurred at the 110g 4t appears probadle that the nose
would hove broken off empletely at the cubscquent 6 g.

m. FReat discoloration and soot sirenks were odserved on both
sides of the rudder near the lower end. Upon removal of the aft section,
extensive localized sooting and eviidence of excessive heat were found on
the aft fuselage freme ot the splice ond in the forvard fuselage from the
splice to the fire wnll., The flexible metal hosc in the afterburner drain
line, located at the bottom of the fuselage, was wet and was dripping
slightly, and the fusceloge skin was wet below the line.

n. Inspeetion of the engine, chroud end forward fuselape after
engine renoval revealed cvidence of local heat on fuselnge skin, frames,
wiring, etec. on the right side 21l bottom aft of the fire seal, The out-
side of the shroud was cooted and discolored from heat in the sane areas.
The inside of the shroud and the engine, lines, ete. were heavily cooted
but no indiecations of excessive heat were observed., There woes no soot or
evidence of heat forward of the fire seal on either the engine or fuselage.

©. The flexible hosc scetlon of the afterburner drain line wvas
renoved ond pressure tested, and Tound to be lealing badly ot the aft end
Titting ottachrent.

P. Review of the operating record of the aireraft revealed that
the afterburner had been operated on the thruct stand on 15 December and ]
it wvns later learned that rno fuel was scen discharpging froz the afterburner
drain vhen the afterburner sms shut dowﬁ. The subjeet incident occurred
on the first fligh‘ ter this thrust ftand run.

q. Soot was found throughout the length of the cooling nir ducts 3
fraa the campressor inlet to both the inside end ocutside of the chroud.

r. The extent of fire damnge indientes a locnlized fire of short
duration, such agc might have occurred from lenking of the afterburner drein
line, vhich only discharges the fucl in the system dowmstream of the shut-
off valve wvhen the afterburner is ghut-off. Ignition could have occurred
by contaect with the hot chroud or by fuel vapor being drawvn ineide the
shroud and igntting on the toil pipe. The heavy sooting inside the chroud
tends to cupport the latier poasibility,

g. The peneral forward flow of the coot pattern and the coot in
the cooling oir ducts inlicate that a fire of this nature may have occurred
during the thrus 3 run, vhen reverse flov cooling exista. The coot

”Hr :'ﬂ!""~
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and heot streaks on the rudder indicate that a similer fire may heve occurred
in.the subject flight. Soot deposits around lightening holes inside the
ventral fin indfcate that the fire may have been drawn up through the fin,
thus 1mﬂin31ng cn the rudder. -

,t;‘ Inmcdintc_y 'ollowing the extension of the right noin landing
gear, the pllot observed a caaplete loss of pressure in the Pp primary
system, The reservoir of this system was empty. The P, reservolr was re-
serviced, and & groumd stand used to pressurize the systen. llo pressurse
could be developed, and hydreulle fluid wes cbserved leaking froo the btamb
bay. Ac the aircraft vns still on the flat bed, the bad bay doors could
not be opened. Thercfore the source of the leeckepe could not be determired,
and 1s still under investipation.

u. Analysis of the witness' stotement and oscillopraph records
indfcate the pilot technique used at the time of the pear loss nnd subse-
quent violent longitudinal and lateral oscillations was toth timely and
proper and further alreraft domage was prevented by tihis action.

v. The loecd factor enzountered ty the pilot dwring landing wos
estinated by him to be more than twice that encountered during clection
which he had expericnced recently in an altitude indoctrination course

t Willizmo AFD.

w. The vheels up landing wvns cecomplished ot normal laading
spceds, which produce a high fusclege angle with the landing surlace
and a rapid nose down nitch when the arft porticn of fusclage makes contoet.

FIIIDIIGS

1. The primnry cause of the incident wms the lack of adezuate strength
end rigidity in the up-lock mechanimm, thus ezusing the front up-loch
Titting of the right main landing gear to become disengaged cs o result
of the hook rollers being forced past the locking cam (Sece Tob F, Photograph
Mo, 116 RAC). This occurred as the result of deformation of the hook pivot
bolt and the roller pin, Following the rcleace of the froat hook, the
inner door buckled ond the cambined elfect of air loads and g loads on the
landing pear deformed the reor hook linkage sufficiently to dicengnpe the

I

5 hook end release the lending gear (See Tab F, Ihotograph lo. 118 RAC). .
l:.','.l .-
2?-. 2. A contributing cauce for thg extensive demage incurrcd wns the
i inndequate strength in the fuselape structure at the cplice located at
. Station 284, This foilure was caused by loed factor encountered during
R the inflight pitch-up and/or wheels up landing.
. RECOLITNDATIONS
: 1 n ding 28R forvord and aft up-locks be redeocigned to
_,1__;\ sipileore 'ctrcng-th ahd rigldity.
:i: v-n
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telage splice fittings at Station 28% be redesipned or
the strength of the attoching bolts.

muuwﬂ%*‘

MILBURK G. APT
Captain USAF
166784

Investigating Officer
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FLIGET TESP REPORT ¢ &

2ip ¥umber YP-108A 8/% 5h-098 Card Ko, 29F °
Pilgt R, X. Roth x Dste 16 Daa. 1955 Flight Time AS Win.
Or. Wt._30,850f  Ext. Stores_ Nove C. 0. 2h.T$

After flight Aiscrepancies:

Right main pesr lost in flight during accelerated paneuver and aircraft armsh
lanfed on laka bed, '

Purpose:
Cortrol system evaluation ani maneuvering ctabdility.

Cor=ants:

Take-cff vas mads on tho lake bed with a quartering &5-30 knot down-wind. The
airerzft becams alrdornn at approximately 175 knots in boary turbulent eir and
scesy control difficulty wss experienced.

Clixd wvas rads at 0 lach pumber, military pover to 20,000 ft. Afterburper vas
£ired and a Mach mmler of 1.18 obtained in a shallow dive, /At this speed 2,

3 avd b g turns wers completod at 28,000 £t. At b g's light tuffot is presenmt.
A% 20,000 f£t. at 9%, .85, .8 and .7 Mach mumbers maneuvering stebility wvas

scce=plished in vind.up turas,

3607 rolls were eccamplished st 1/3 and 1/2 lateral control displacements at
+9 Hach mutber with ailersos both in and out of cparation.

A% this time the warning light on the aft booster pump cere on although 800 lbs.
of fusl rerainad in the tank. To prevent an adverse aft C. . condition the
forvard and the aft tank circuit dreakers vere pulled. TForvard tank at this time
howed 1100 lbe. ctnnlrmin!.ng

n-mutn-mm'co1o,ooort.m2,3,kmsgmmum;t.gmch'
meber, spproximmtely 520 knots. Scame speed vas lost Guring thi

& second one was mde to obtain 6 g's at .9 Mach mmber. As the g loal wvas
spplied the pilot expericncsd no umusual coptrol probleus ond at 5.5 g's, vhich
was the last mmber cbserved by the pilot, tha right main geer vas tora from
tde aixplans. Prior to this run gear indication showeld wp ard locked. At this
ties photopanel records show a positive 10 g loeding and a negative 2,3 g loeding,

although the undarsigned g:; no recollection of aircraft pitech tudinal
ocztrol was readily regnined but some ALfTiculAy woa ed i Hﬁﬂ;
oaxtrol. 10 d . AL

av lllYH’\ngv. a /’/f?,.?ﬂf' 7
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Flight No. 25-? YF105A S/N 54-030 Praz 2

ALrersft wes sloved to 170 knots full lcading edge ard 804 trailing edge flaps
extended. Jpproach was mais on the laks bed ot 170 koots very shallow descent.
Aopraiimstely & or 5 feet above tha lake bed the aircraft wis slowved to 160
Incts with touchdown occuring lhdrtl: thoreafter. Tail £kid drug approximtely
100 yards co the lake bed dDefore the nose dropped into the ground., then the
noss Aropped the cancpy came off the aircraft. It is bolieved that less dxmmge
mmmtomnmd‘tMahiahartomhdmmedmmm
this pilot vas concerncd vwith the aircraft bowing back into the air, . The
aircreft slid straizht and lateral control wns maintained during the major portion
of the grovod slide. Tota.‘!.lliding distarcea wms Jjust over 2,000 ft. All svitches
mtnrnedoftpﬂcrtodeptﬂingtheaircrm

The longittdinal control on this £1izht and the previces 3 flights is mch in-
proved;  The main cbiections are tco high stick forces for mapeuvering turna,
It iz also Aifficult to fly the aircroft croothly at 1 g condition above .89
indicatad Mach mumber, Aircraft response to control movement 1s very slow in

m.wrmgt

The break-cut had been lowered on the lateral control syctem prior to thic flight
hxt it is still felt that through the {irat few degrees of lateral comtrol motion
in either direction force gradient tulld-up 4o practically non-existent. Feed
mmmmmu definitely presant in the stick es can be seen from the
oscillograph record. PFollewing loaing tho grer thia pllot very nearly diverged

with lateral comtrol. .

At the time tha gear left tbe aircraft tio prirary 2 flight control eyctem was e
lost. BHowever, even though the cylinfers on the right gear vere torn from the
afrcraft utility prescurs vas ul!.'ayn available during the cocuing landing. BNo
aifficulty was cxperienced during this landing vith only tha primmry 1 flight

ocntrol systen in cparation.
ié- M. Roth o
CLASSIFINA nor@WW‘
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W Oa F*iday, De:ember 16 1955, at 1h3o hours PST, I took off from Edwards
AFB in alrcraft F-100, S/N 662, to escort the Republic YF-105A, S/N 54-093.
:As per prior briefing the flight was to prizmarily consist of longitudinal

- accelerated maneuvers. After tokeoff a military eclimb wvas nmade to approxi-

‘mately 35,000 feet vhere speed wns increased and accelerated points chtained
at supersonic speed. A descent to 20,000 feet followed where {further points

~ were teken in subsonic flight. Several aileron rolls were performed at this

altitude vhile returning to an area over Rogers Dry Lzke. A descent was
made to 10,000 feet vwhere amccelerated maneuvers, up to a loed factor of

5.0 "g's” at 0.9 Mach number, were szccomplished, A level run was then made

at 0.9 Mach muzber while hepding south directly over the lake, Just after

passing the Southern boundary of the lake, the ¥F-105 wvas banked for a left
turn in en attempt to obtain 6.0 "g's". At this time I was about 200 yards

. behind the YF-105. During the maneuver I observed a rapid, but mild,
lateral oscillation followed irmediately by a sharp pitch up, then an
irmedinte return to level flight. At the instent the piteh occurred I saw
three pleces breaking away from the airplane simltaneously. I advised
the pilot of struetural failure and upon inspection of the aircraft under-
side saw that the entire right landing gear had broken away. A small
gyrhoning was evident in the right vheel well and the pilot of the YF-105

-indicated this to be hydrauliec fluid. Further inspection revealed no other
apperent dsmage, "

The ¥Yr-105 was then slowed to epproximately 200 knots and leading and
trailing edge flaps were lowered. During this period an enmergency lending
was planned on lakebed rmunway 23. A final opproach wos made with the re.
naining gear retracted. I rermained In a position about 130 feet to the
right of the YF-105 until just orior to touch down. I called height above
the ground three times, ot 5 feet, 5 feet and 2 feet. Initial ground con-
tact occurred on the ventral fin and the aircraft virtvally {lew along
dragging the fin for about 100 yords. The eireraft then settled fully on
its underside, at which time the cznopy left the airplane, and continued
to slide straight chead. The left wing settled to the ground at Just about
the time the aircraft came to a ston. I circled the area once; the pilot
had {rmediately left the airplane ond waved as I passed overhead.

;S 7 P
Mo, 20,&H4(}f
ROBERT M. WHITE
Captnin USAF
2L589A

Chase Pilot
CLA‘;SI’”CITH‘ S A AN 2o A TUAN A,
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4 1. On the basis of a s tudy of the pilot's statement and a
. detzil examination of the alrcraft, the following rind*n-~ and
o conclusions are submitted in rezard to the incldent YF=-1054

¥ | Aireraft S/ 5»-008 at Edwards AP3 on 16 December 1033.

LmiER I

Investication and Pindin:s

2. The right main landing sear extended in flizht during an
attempted £z pull up at 530 knots zt 10,000 rt, Tha exact load .
factor at the time of extensicn cannot be determinad; however, the
laat reacding observed by the pillot before the aliraralft pitched up
violently was 5,5g,.

2, Th2 right gear strut falied throupgh the head of the strut,
bending aft and ocutboard, and apparently shearin; the bolt attach-
ing the strut to the slde brace, The gear strucx 2nd damared the
lower surface cf the wing outboari of the gear attachment peint,

4, The side brace was intact, except for 2 fatlure c¢f tha
fitting to the main retracting cylinder, The ené fittinz at the
strut attachment was twisted, with the bettom aft, and the spher-
ical bearing was rotated In the same directicn in the end fitiing,
The direction of rotation was zconsistent with alft danding of the
gear strut., The down lozk lat:zh cn the side braze wsis not anganaed,

5. Th2 »ight main gear retracting cylindcr w23 !'n extended
position. All other hjd“aulic units in the landing zear system
were in norrmal position for the zear up and locied,

o 6. There was no failure cf the utlility hydrz2ullc system,

- Yormal pressure of 3000 psi was avallable alfter the landing gear
failure, and the leading edze flaps were extendad nermally before
landing. The utility reservolr was full after the airecraft landced,

7. Pressure was applied to the right gear down-locik cylinder
and retracting cylinder utilicing 2 ground atand with a hand pump
hooked into the system at the winb root, HReturn {luid wae {lltered
into a can, The syatem functioned normally at /00-5C0 pal,, and no
forepin matter was ohserved in the return {luld.

8, The above test was repeated with the drag brace being held
at the 1imit of 1ts outward motion, It was found that the force
applied eastly with one hand was sulffclent to iteep the down-lock
cylinder from stroking, and hence to block pressupe—to tnd\retract-
ing cylinder, IR G




Pace 2

5. ZExamination of the right main landing sear front uplock
revealed that the roller on the hook was off the emergency release
cam, . The emergency system latch was engaged, so thatl the cam was
in position, A dimensional check of the uplock indicated that the
cylinder was fully extended. The overcenter linkage was 11/64"
overcenter, or slightly less than the 0,128" minimum called for,

10, Disassembly of the rizht {ront uplock assenbly revealed
severe bending and shear deformation of the hooXk plvot bolt, and
also distortion of the pin holding the rolier into the upper end
of the hook., The roller was displaced so that it was riding the
radius at the base--of the cut-out in the hook, and was hinding so
that 1t could not be rotated by hand,

Sl o i
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11, The surface of the roller was brinelled alon; 2 1in2 con-
tact with the cam, with a2 cerr2sponding mark on the cam, The lower
part of the cam was also scuffed,

12, The right rear uplock assembly was severely .doformed, and
the hock was in open position although 1t was st1ll enrared on the
cam, 2nd the hydreulic cyvlinder was in locked pesition,  The lock-
ing linkage was 38/6U4" overcenter as compared to the 0,22" maximunm
speciried. The attachment bolt hole at the upper end of the actuat-
ing eylinder was severely elongated, the head of the cylinder was
cracked, and the entire assembly housing was deformed, The forward
edge of the hook was severely scuflfed,

13, The rizht inner door was in open pousitlon, and the hinges
were tight and undamaged, The dcor was buckled, with the forward
edge bent down relative to the rear roller, The rear rollier vas
deeply 3cored. The front rcller wags undamaged. Both outer Jdoor
support bolts were bent and the Heads were scuffed in a direction
corresponding to the outer door having forced the inner door to open,

14, Both locks on the left maln gear were inspected, prior to
releasin; the gear, and 1t was c¢bserved that on both locks the roller
hook was at the edre of the cam, having almost pulled past, Examina-
tion of the locks after extensicn of the gear revealed brinelling of
the cams and rollers on both locks, Eoth hooks were sloppy on the
pivot bolts, either from bushing #longation or bol mqtlion or
both. L LLASSIFICAT I G e SN

15, All four uplock asaemblies were rorwarded- o.the RHe

ublie
factory for laboratory examination, ﬂ ﬁtq’ﬁﬂfppw,?ﬂ/;
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16, Immediately following the Lttenaion 0

.ing gear, the pilot obaervaed a complete loss of pressure in the Pa

primary systém, The reservolr of this sysatem was empty,

17. 7The P, rescrvolr was reserviced, and a ground ustend used te
preasurize the dystem, " No pressure could be developed, and hydraul! -
fluid was obuerved leaking from the bomb bay, Az the nirrruft wa
3till on the rlat bed, the bomd bay doors c¢ould not Ve opened, There-

fore the source of the leakape could not be determined, and 15 still

under (nvestivcatiaon,
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Page 3
‘ 18, The fuselage failed in negative bending a2t the splice

4 : at Sta, 2E5., Both upper longeron splice fittings failed, with :

resulting failure of all structure above the cockpit floor., The

lower leongerons were .buckled in compression a2ft of the splice,

It appears that this fazilure occurred during the wheels up land-

ing, as the load factor in flight varlied from approximately 410

to -3 to 46 immediately after the landing gear extended, and had

the fallure occurred at the $10g it:appears probable that the nose

would have broken off completely at the subsequent 53,

* 19, The rizht landing cear was not recovered.

20, Heat discoloration and soot streaks were obierved on both
sides of the rudder near the lower end. Upon remcval of the alt
section, extensive localized sooting and evidence of oxec=ssive heat
vwere found on the aft fucelapge lrame at the splice a2nd in the for-
ward fuselape from the 3plice to the fire wall, The {lexlbhle metal't
hose 'in.the afterburner drain llne, located ot the hcttom ¢f the
fuselage, vwas wet and was drlipping slighely, andé the fucolacs skin
was wet below the line,

21, Inspectlien of the engline, shroud and fomearnd Jusclace
after engine removal revealed evidence of lccal hezt con fuselage
skin, frames, wiring, etc. on the right side and bottom aft of the
fire scal. The cutside of the shroud was zooted and discolored
from heat I1n the same areas, Tne inslide of the shroud and the
engine, lines, etc. were heavily s3ooted but no indications of
exceasive heat were observed, There was no seot er evidence of
heat forward of the fire seal on eliher the enpine or fuselame.

22, The flexible hose sectlon of the afterhurner drzin line was
removed and pressure tested, and found to be leakin: badly at the _
arfc end fitiin;: attachment, ‘

23, Review of the operating record of the alreraft revealed
that the afterburner had beaen operated on the thrust stand on .
15 December and it was later learned that no lfuel was seen discharg-
ing from the afterburner draln when the afterburner was shut down,
The subject incident occurred on the first flight after this thrust
atand run,

24, Soot was found throughout the length cf the cooling air
ducts from the compressor inlet to both the inslde and outside of
the shroud,

25. The extent of [ire damase Indicates a localized fire of
short duration, such us might have occurred from leaking of the
afterburner drain line, which only discharges the fuel In the systenm
downstream of the shut-off valve when the afterburner !s shut-off,
Irnition could have occurred by -contact with the hot shroud or by
fuel vapor being drawn inside the shroud and ilgnlitinson the

11
pipe., The heavy sooting inside the shrouSlehblElaommicyet b SRt cr

pos=ibility. TO
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Page 4
26, The zeneral forward flow of the soot pattern and the scot
in the cooling air ducts indicate that a fire of this nature may
have occurred durling the thrust stand run, when reverse flow cool-
ing exists., The soot and heat streaks on the rudder indicate that
a similar fire may have occurred in the subject flight. Socot
deposits around lightening holes inside the ventral fin indicate

that the fire may have been drawn up through the fin, thus lmpinging
on the rudder,

27. Investigaticn of the overheat condition i3 continuing and
the afterhurner fuel system will be pressure tested for pessible
leaks,

Conclusions:

28, The front uplock {itting of thc rirht matin lending [na" 3
became dlisengaged at 5,5 - 5,0; as a result of the hook reller
being forced past the lock!ing cam, This occurred as the "*bult of
deformation of the hook pivot bolt and the roller pn. f

. 29. Following release of the front hook, the inner deor Luckled,
and the ccmbined effect of alr loads and i loads oan the landing rear
deformed the rear hooi linkaze sufflclently to disenzare thz hoolr . !
and release the landins gear,

30. The cause of the {a luve was lach of adequate strength and
riglidity In the up-lock mech

21, Becth uploclis en the left ma2in gear had been overleaded and
the hook rollers had been pulled alnost ot the eaws,

32. The fuselage structure fajled at the splice 2% Sta, 2345 fronm
loads cxperienced during the wheels up landini;, althoush ft 15 possible
that initial structural damage occurred durineg the uncontrolled mancu-
vers of the airplane following extension of the risnt maln landing searr,

33, The heat dapage in the rear enrine compartment apparently
resulted from a leak 4n the afterburner drain line, permlittine fuel
to drain into aft [fuselage when the afterburner was ghue=s€l, Thia |
conditicn exiated prior to the 3ubjec§_plg;ht,ami,_ Genot rotated 207
the subject Incident,

v

e i a  — —— —

e D2 §=4 oA 3
Corrective Action: M /,;4 &/&ff F-7¢ - é/

24, The maln landing gear uplo;ks Jrc being revised to incor- i
porate gruntc“ stren:th and rigldity, Revised locky will be inustalled f
in aircraft 54-050 before the flipht teat program s resumed, 5
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Page 5

The fuselage splice fittings.at Sta, 284 are bdeing

reinforced and this will be incorporated on Alrcraft 54-092 at
the earliest possible date, ’

wWilliam I, %%zggl

Design Safety Engineer
fepublic Aviation Corp.
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1.
2,

3.

Le
3.

6.

7.
8.

15.
16,
17.

18,
19.

o - o

PAUGE RSIONT, YP-105L_ #5/-093

Vezntral Fin dercliched = mly splico web staysd g aireraft,.

Cnck in Pwd, Fusolapge Sta, 285 oxtending from cockpit rnil to FF17 end FF18
(both sidas of funelege crecknd)s Cookpit longarem splice fittings and 211,
stringsr alips falled, Sta, 285, Lowor lengerona btucklsd, a’t of Sta, 285,

R/atrut, fairings, whesl, and brnka aneexblias lost in f13ght and not found
a8 of this tims,

R/fvd. {mmer door uplock hook pulled past 1ts ntop,

R/aft, inner dcor hook pullod dam past conter, azd ocutboard and inbeerd wslls
of housing sprung.

TT17 and 18 MH.'n bent and wnrpod out of stapo in Jower aren and aft cam locks
ripped and some minsing frm doors.

Canopy glnss shatterd anl atrusturo varped fran mpact, :

L/gesr reiructed tut sagglng aprroximately J./L" and innerr door hocks fourd to
be 3lipping paat emergency can ?r d and aft).

L/uing tip Calzing dented n lowor plde tut fowd intact stmicturelly,

LIR pavigntica lighte broken,

FT28 dentad and dipterted cut of ehnpos

R/inner door wnrpod in aft roller arva, Fwd. g varped to contour of fuselage.

Turbine (ongire} oxtensiea pipe ldgod cut and wvrinkled at forward flange area.
Extends arouni lever two thinds of pipe.

'.“. \-l.“i‘t-’l"'.=!

LiR/Bead Day dcoro tuekled noutly st nwad ends.

S ——— q——

s 2 - 3y,
Rod end bant en R/pesr sctunting cylinder, - - o i'md %o f /_‘i‘.’(""/” 8

. /"7 DAt /f_/. Z-._
Dent and nevorul holes underside of R/wing cauzod by up: feoar dooredansga

is sems shapo ns door,
Aft, section hard to separeto~avidenco of fcrmers or bolts being cut of Jife

Evidence of fire in erea aft of firewall and fwl. of splice - Afterburner flax
1line &t firevill fourd to lm porous.

R/wing skin rippled stove outhoard w/v tetwsen forward and eft opers.

Pilota sent binding cn railn vhen attempting rencval « crane required to astart
ssat out on rezoval.

»

100077 fire detecter of sjoed ejector dented and bant,. .

PP —————r e ————— TP ——————, v —r— S———— A Y p————
R A L e R L O DR T R L L D o S A AN P WA L M T TR AR Ot A Fur (v Dbt it res
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9096
9097
9098

(9099

9100
9101
9102
9103
9104
116 (RAC)
118 (rac)

LDEX TO PHOTOGRAPHS

Right side of fuselage

Right front three-quarter view

‘Closeup of msélage splice, left side

é}os_eup of fuselage splice, right side
Left side of fuselage, three-quarter view
&loseup of demaged right main gear

left front three-guarter view

. Closeup of damaged right main gear

Up-lock fittings .
Forward Irmerdoo:; Uplock Hook

Innerdoor ALt Uplock Hook
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55./7_ Jt

ACSTDINT/INCIDENT DEFJCIENGY SHEXTP

PROCZSSING AND CODING BRANCH

{Check Tach Item)

(Initia) and Date Each Suspenss and/er Item Reguested )

. CHECKLIST POR ADMINISTRATIVE
. CCMPLETENESS OF REPCRT
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Date
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Date
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g
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) SRy R
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If UR. TDR. MAT faillure,

‘Prima AMA for Acfi-design _def invplved
IUQQBNQI‘

CORMRLT

H_(ucs or A9 Fers of Fac Inv)
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 IRCOMING CLASSIFIED HESSAQEFORM

FROK) REOUIRED PARSPHA AR,
! COMR AFFTC, EDWARDS AFB, CALIF, T T

L CHIEF CF STAFF, USAF, WASH D.C, o
OFFICE OF T1G, NORTON AFD, CALIF. L= D/
COMDR  ARDC, .BALTIMORE, 10, . /e $ L
COMDR WADC, WRIGHT PATTERSGN AFB, OM1O &
CO'DR WADC WSP0, WRIGHT PATTERSCN AFR, OM10 AAe,

WHEENWCI TR AUC, WRIGHT FATTERSON AFSB, 0H10 }/ff-fcas' =8
COMDR AFAC EGLIN AFB, FLA, Rep-bie v
CODR  #F. CAMBRYDGE RSCH CEN, CAMBRINGE, MASS, S
CGDR - AFMTC PATRICK AFB, FLA, -
COMDA  AFSWC,  KIRTLAND AFB, M. MEX, : éyffj
COVDR - HOLLOMAN aADC, HOLLOMAN AFB, N, LEX, i
COMDR  RCME ADC, GRIFFISS AFB, ROMZ, $,Y¥. -
COMCR 6590 HG SUPP GP, BOX 1395, BALTIMGRE, ID, \ i
COMDR  ARKIOLD ENGR DEV'CEN, VOLLAMOMA, TEWN. [
AFPR, EZPDGLIC AVN CORP, FARMINGDALE, L. RAERZ ) pot 7

: PRELI‘J REPORT OF ACFY INCD, -

La  ENG RUNNING, LANDING, ' ,
l M. PLT ON PHAS E A STARILIYY FLY PULL"D 5 AND 1/2 GRAVITY, RIGHT MAiIN
a

ACw ggP A"E NOT R?S\,&Rw EXE IE é oR TO i?t}‘:;(‘)ng RRE ;"’TbRNcH:‘ l(

COMCR . MOAYA, HROOKLEY AFB, ALA,
SPEC HANDLING REQUIRED 1AW AFR 621l PARN LA aND 52, f

A, 36-DEC 55,1519 WAL PET, :
De ..DWLEDS-AFB AAKE RED, ’

C. YF=105, SER NB 5140038,

Do A, ONBAILVENT T0 REp”AUH TGk, DWIRCS 40, OALLS, '

€. _SUBSTANTIAL_DAMAGE, UNDERSIDE OF LS, FUS LGHT AL G i

LOST, LEFT WiNG AND STADILITER DAMAGED,
o PLT, RUSTY ROTH . CFQ 21V, P:._Ay,._cna%
G. NOT FPPLICAELE, ~LAssﬁl""‘
He NEG PRCHT, NEQ [MJIURY, . ”
1o UNKN;

D UNKN,
K. NOT ﬁ“PLlGA“LE.

SAR SKAPFED CUT AND WAS LOST IN FLv, ?\CFT WAS LANDE?D WITH ncua:w:u
GEAR RETRACTED ON FD“ARDa AFit LAKE DED, RUIAY 23, °
No U”KH 3 N
0. MNONE,
P, NOT IPPLICABLE,
Q. FtNAL REPT,
He PHASE 1 Y<1, LOGAL VFR,
S+ 1527 CBSR, EST 25,000 FT BROKEN, VI3 60 MILES, TEuP 61, DEW ZNT
38, YIND WEST 18 GUST 22, ALT SET 2995, .
T. NONE, Ues UNKN, V. NOY APPLICARLE.
¥, NOT APPLICABLE, X. FI(NAL REPT, Yo FINAL R€EPT,
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, 01'fice oi‘ The Inspector Gene:ral, Lttn- Sai'et.y Resear.h and
“Analysis Division, Directorata of Flight Sarety Research, Narton
" Mr Porce Base, Cali.fornia ‘

VR

e

1 s »
N
LAl B F . "

-l.a ARDG* generally concurs u‘lt.h t.he ird‘ormtion in the report. in

X that ‘the primary cause-of the’incident was failure of landing gear up-
lnck'rechanisa to retain the gear in the up and locked pasition when

- i approximately 5.5 - 6.0 g's were exerted on the aircraft. This failure
"/ wag dus-to the lack of adequate strength and rigidity in the up-lock
mechanism. - ..

e 240 Reference paragraph 3Lk, of the statement by Willian I,
" Stieglitz, which states fthe main landing gear up-locks are being
revised to incorporate greater strength and rigidity. Revised locks

- will be installed in'aircraft S/N 5h-099 before the flight test program
'1s resuned”, These’ revised’ up-locks, which were tested to 120%
; :ultLate load with no! .sign of failure,’were.installed on the nuzber two
o (2) .airplane (S/N 511-099) priord:o -theifirgt flight, . Since the flig,ht
+:% 1 {tast program was resuned;27 January 1956;%tha’ landing gear up-lock
"rf',k. mechanim has not shcwn any; sign o railm-e. :

e *
" 3P ]
‘ »

e 3. e In vien of. the above 1n1‘ cn'mtion and the fact that the YF-1053A
is a test airplane,’ no i‘urt.her action by‘ ..his Headquarters is con=
:'- si.dered necessary. : o R
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- TO: .. Coraender. .
"+ Mobile Alr Material Area
- Brookley Afr Force Base
Aloboma

1l e In acccrd...nce with paragraph 4la {5), AF Regulatlon 62-1k, B
a—n ted 3 June 1951&,,tr._-15::1tted herewith are Reporis of Aircraft Inci- '

“ dent co*tce:ming YF-lOSA s/ 5!4-0098 that oceur—ed on 16 Docember '
1955 v

2. The undersigned has rversonally reviewed this Report and
_eoncurs in the findings and rc“o:'neﬂdatims or the Atrcraft Inci-
den Invcstigatins Officer. .

3. o mrther'c;ction is contemplnied'by this Center, )

e, v . .

:."_. “:- ’; ‘ '- . .' . .
e Y7 S
o 1 Tncl - J. S. HOLTONER LT

.,y 7Rt - Acft Ined (a cys) Brigadier General, USAF
; i Co:r::...ndcr

) wm ot r'fl‘. el ;
.WADC (nnz.l SPA) 1
, MOMA, T L es2Y

,AFPR, Fcpublic Aviation ';\1 4

.’-SPEC!AL Hmounc nroumeo AW
;PARAS 497 AND 52 AFR 62 14” J:..
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