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55, That all personnel in the port catapult machinery and pump rooms Wers
killed, leaving no surviving eye witnesses who oon tastify te the seguence of

events that occurred in the port catopuld spaces just prior to the explosion.

56. That three unidentified bodies were found in the after end of the porv

catopult roome

57, That an unidentified body was found in the access trunk.at the fourth

deck level near the door loading into the pump roome.

&8, That there was no dirsct explosive domage to the port eatapult compart-

ment, nor was there gvidenco of sufficient sustained hoat fo warp any

strueture thercina.

59, Thot, subsequent to the oxplesions, the poft catapult compartment was
found coated with a heavy deposit Qf soot which was saturated with oil in the
immedizto aréa of tho launching accumulator. ‘This deposit was heaviest in
the forward portion of the catapult compartment and extended into the ouber

passageway and aft, diminishing in quantity away from the catapult compariment.

604 That the deck of the port catapult machinery room was found covered with

a layer of hydraulic oil under which was o layer of soft carbonaceous material,

6l. That the deck of the port catapult pump room was found covored with a

layer of hydraulie 0ile

62. That the lounching indieator ecard was removed from the port catapult
after the aceidont and, upon romoval of carbon deposits, approximatoly 75

percont of the power stroke tracings was legiblc.

63+ That this indicator card contninod tracings of multiple launchings, all
of which were normal throughout the lagible portions, and showsed an approximato

2700 pesei, launching pressura.




84, That all valves and controls on tho port catapult launching and retraction

pancls were found in the proper positicn for normal catapult operations.

85, That the port eatapult enpgine was found in the battery position with the
piston valve securing stem full out (normel) and the firing operating wvalvo

jn "stendby" which is the normal operating position.
86, That tho lounching sump and gravity tanks werc found omptye.

67. That the launching pumps were found cloon and undomeged and had normal

rolief walve sottings.

68+ That cne or more of the launching hydrauliec pumps continued to discharge

into the accumulator after ths casualty.

§9. Thot the strainer of launching pump No. 14 was found covercd by a heavy

deposit of lint.

70s That the port hydraulic pump vont piping was found.to discharge to tho

suction sids of the pump in lieu of the gra vity tank as proscribed by the

manufaoturer's plans,

71+ That there was fire in the aécumulator, as egidénced hyt

(a) Internal carbonacsous deposits, |

(b) Inﬁargyanular penetration by molton brass of the stninloss stoel
pilot of the reliof valve,

(c) Severo orosion of the relief valve pilot and other interior portions
of the reliof valve,'

(a) Dostruotlon of 20 percent of the upper part of the brass Tee~-fitting,
reducmng it to a cusped forme

(e} Complete disintegration of the brass poppet in the reliof wvalve,




(f) Amnealing of ths lower helix of the relief valve spring, indicating
temperatures above 1350° T, |

(é) Enlargement of the threaded hole of the accumulator top flange by
ébout 1 inch in diameter,

(n) Hardening of the pelriphery of the holas cﬁ‘ the accumulator top flangs
to Reelwell C 50,

(i) Carbon deposits in the relief valve,

(i) Burning of the paint on the overhead of the compartment in a roughly
circular area with the center directly above the accumdator, and,

(x) Blistered paint- on the forward side of 25 #STS bulkhead 39, but only

at the top just forward of the accumilatar,

72. Thot the overboard discharge line from the port launching accumulstor

relief valve was found ruptured at a 90° bend near the relief valve,

s That the relief valve was found on the deck alongside the piston valve,

approximately & feet from the accumlator,

7h. Thet the port launching accumlator relief valve had been replacsd by
ship's force in March, 1954, with one drawn from stock, and that the stock

description indicated that it was pre-set at 4,000 p.s.i.

75. 'That the brass Tee-fitting was found separated from the accumilatar flange

duc to tho fracture of a steel nipple.

6. That the brass clbow, comccting the Iiguid lovel gage 1lime to the 4 inch
air line of Mo, 1 air flask, was ruptured outward by internzl prossure bolow

its hot-short temparnture,




my.  That the paint on the overhead above the burst elbow, connecting the

liguid level line to the 4 inch air line between the accunulator and No. 1

air flask, was found unburned and clean.
78. hat, subsequent fo rupturé, the elbow in the liquid lovel Zage line
was not heated above its recrystallization temperature.

79. That'the interior of.the liquid level gage line, from the ruptured
clbow to a point in the wmiddle liquid level gage correspondinz to the 52
inch level in the accumulator, was found coated with carbon.

80, That the entire interior of the 4 inch line conneocting No. 1 air
flaskz to the accumulator was found coatod 7ith carbon,.

8l. That the interior surfmaces of the 4 inch 1incs, connecting the To. 3
and Ho. 4 air flasks to tho accumulator, were found coated 7ith carbon

a distance of about 18 inches from the accumulator; and that the ilnterior
of the 4 inch line of No. 2 air flask was found coated nearly toc the air
flask.

82, Tant the port launching accumulator was found to contain oil to with-
in 25 inches of tho top flonge, |

8%, That the interior of the accusmilator was found covered with relative-
ly heavy patches of carbon dowm fto within 38 inchos of the bettom flange.
84, That the 0il level ot the cnd of 2 launching, when using a 2700
p-8.1. launching pressure would normally be 36 inches, moasured from the
lower accumdlator flange.

85, That the intorior of No. 1 alr flask was found clenn excopt for
numercus rivulets of black carbonacesus sludge oxtending from the upper

mouth of the flask down to the liguid level,



4

95, That the port catapult lawnching prossure geges weore found undamaged and

indicated zero,

e - ; ot G B T
96, That, when ene of the Jaunching prossure gages was subjceted wo +§?rcgs

ing test pressurcs after the casunlty, pernanent damage resulted at 6500 pe.sS.i.

test pressure,.

97, That the right hend port launching reogulater unit was fbun# in ?hc foll

right pesition, correspending to & pump cub~off pressure of 3750 p.s.i.

98, That the lewnching purp rogulator selector switeh was found In $ho full
right hdnd pesition, in which pesition the right hand regulaiser umit is cen=-

trelling the pumps,

99, That it was genoral practice te control the launehing pressure by nanual

control of the pressurs regulaters,

100, That about two hours after the explosion the port catapult rotracting
syston was at 425 p.s,i, with the pressure regulator selector in neutral, 4t

this time the launching mressure was zoro,

101, That the interior of tho air chargigg line and fixturos_at tho egd aof
this line (pressuro_gagos, air blow dowmn valvo, nain air charging valve,
prossure gage manifold, mressure regulator valvo”anq rogula#or proper) were
found cleaf of any carhon depoéits, and tho intorior of this line was found
coated with a thin filn of oil for at loast 15 feet from tho accunulator,
while adjacount to the rogulgtor valve it contgined a traco of wafor and cor-

rosion products, bubt no oil,

102, That tho scction of pipe between the middls and lower liguid level gages
wag found to be stendard weight low pressurc steool pipe and no distortion had

oceurrad ,




103, That in April 1954, while in Jacksonville, Florida, the starboard
gravity tank had overflowed about fifty to one hundred gallons ~f 0il foam

into the elevator pit following 6perations and that sverflow was & common

occourrence,

104. -That a small anount of oll foam was emitted from the screened vent

on top of the port launching gravity tank during the plane launchings on

26 May 1954.

105. That the'port catapult retracting sump tank vent has, on various
Oceasions, discharged mist into the second deck port passageway abreast

the wardroom.

106. That lsmnching accumulator relief valves of HE catapults in various

ships have spened during catapult operstions for unknown reazsons.

107, That Diesel actisn in the liguid phase in catapults-has been a familiar
phenomensn for many years and has not led to any serious conseguences hereto-

fore.

108, That previous instances have been reported of air reaching the piston
valve from the accurmlator due to vortex zetion in the accumilstor ~f HR

catapults,

109, That an anti-vortexing baffle was installed in the bottom »f the
catapult launching accumilators of the HORNET in an attempt to eliminste .

such air carryover,

110. That existing test specifications on the HE catapult prescribe an
hydrostatic test of 3850 p.s.i. prinr to certification of the catapult

for service.

111, That three authorized catapult changes and a part of one catepult

bulletin were not accomplished on the phrrt catapult,lég.fdllowéﬁ
: i : 2 . .Iu—-‘ 3 TR o iy e oy WA XM




Chango Ho, 1S

Change Io. 25
Change Ho. 27

Bullotin o, 72 (painting certein valve handles white)

112, Thet ALFNAV 60, vhich preseribas certain safety precautions arising out
of the LEYTE explosion, was roeeivad on board the U,S5.3. BERNIIGTONU on 6
Deccuber 1953, but had not boon sighted by tho presont Air Officor, the V2

Division Officer and the Catapult ®fficor.

113, That the &ir Departnent of the U.S.S. BEUNINGTON was not organized in
strict accordance with Comdirlant Standard Air Departnant Instructions which

wore issucd for guidaneo,

114, That the catapult legs wore not found to be in striet accordance with

curront Comdirlant Standard Alr Department Instructions which were issued for

guidance,

115, That; iﬂﬁedia%ely after the LE(TE explogion, a top friority study of
applying léss flamable Fluids was undertaken, Houghto~Safo 271 was tested
at H.A.M.C. in caﬁapuit punps and imﬁb&i@ﬁolﬁ thoreafter in aacﬁ nodol of
$eryicg_qatapults? Aftor 3,000 test launchings in tho~HA Catapult, arranges=
nents wora nade to service tost Houghto-Safe in the port catapult of the h
U.8.5. LEYTE, during the poriod of which tost, the BEITIINGTON easualty occurred,

o . e

115, That Hydrolubes are not flammablo in air at atmosphoric pressure with

any degree of spray dispersion,

117, That, immediately after tho LEYTE explosicun, a survey was made to

» F)
deternine the nitrogen requirenents of all shipboard hydraulic systems and
that all requirements-have been net except for hydro=pneumatic catapults for

which a suffieient sowrce of supply of nitrgzen has not vet been found,

R
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138. That action was initiated on 211 tie recommendations of the LEYTE Court
of Inguiry.

1i9. That the development of en overboard disciarge from the catapult
accumilators involving use of rupture dises was belng prosecuted st the time

of the caeualty.

120. That in high pressure hydro-pneumatic systems using oil; insurance

underwriters reguire the use of nitrogen; in liesu of air,

121. That the estimated cost of z11 repairs resulfing from the casualiy is
$2,071,954 and the time required is 3 months, on & single shift, no overtime
basis, the controlling jobs being repeir of the hangar deck and repair of the

port catapult.
122. That there has been found no evidence of sahotage.

123. That the Commanding Officer had repeatedly and continuously stressed

safety in the operations of the ship.

124. That the exact initiator of tne fire in tuc port catapult launching

hydro-pneumatic system has not beern positively determined.

AL b B i e 0




~.OPINIOES -
1. That the heavy and leosely adhering carbon denosits on the piston
valve and the closely adhering deposit on the interior of the accunula-
tor end of the piston valve housing were evidently deposited thereon by

combustion of oil within the housing.

2. That rapid closing of the piston valve can result in Diesel iganition
vhich might be evidenced by carbon deposits on the piston valve and with-

in the piston valve housing.

1

3. That the most probable cause of the fire within the port launching
high pressure hydro-pnsunatic systen is Diesel ignition in the piston

valve and piston valve housing.

4, That the mcst probable sequence of events in the catopult cosualiy is:

(8) The catapult was fired normally;

(b) The level of o0il in the accumulator dropped rapidly and normally:

(c) A vortex wﬁs formed at the botton 5f the accunvlateor in which an
air colunn extended into fhe manifold and possibly o the piston
valve)

(d) As the cross-head approached the end of the lounching stroke, the
piston valve cut-off was energized in the normal manner;

(e) The control valve actuating line, containing aﬁnormal gquantities
of air, closed the piston valve abruptly in an abnormal manner

(f) Diesel ignition oceurred as o result of the pilston valve closing
violently on its seat;

{g) Sufficient air fron the-vortex remained between the piston walve
and the accumidater, through the manifold, to pernit propagation
of the flane to the accunulator and oil discharge from the hydrau~-
lic pumps would tend to assist passage of the flame back %o the

acewnulators: ' , ol e

(h) 0il vapor and foam in the accumulator ignited;




(1)

(i)
(k)

(1)
(m)

(n)

(p)

(q)

(x)

(s)

A rapid increase in pressure occurred within the éccumulator,
conmecting piping and air flasks;

Tho relief valve opened;

The cverboard discharge line burst at the bend adjacent to the re-
lief valve, causing gas and flame to be discharged intc the catapult
room;

Héﬁ gas and flame, passing through the relief valve, eroaed the
interior and then blew it off the accumulator;

The upper 40 percent of the brass Tee—fitting was melted and

washed away by hot ges and flame;

The steel nipple failed allowing the brass "cusped" Tee~fitting to
blow off;

The flame and hot gas continued to pour out of the accumulator flange
hole until the dismeter was enlarged & inch;

The brass elbow in the liquid level gage line connected to the 4
inch line leading to H¥o. 1 air flask burst at some indeterminate
time after the initiation of the fire in the accumulator;

The heole in tho brass elbow permitbed the simultancous discharge of
high pressure air frem the 4 inch line and hydraulic 0;1 from the
liguid level gage line forming an air-oil mixture or oil fog which
spread through the forward par; of thelship;

The flame at the top of the accumulator slowly changed in composi-
tion as the air supply was diminiéhed due tP combustion and ultimately
the process became typical of a gas genérator in ﬁhich partial‘com-
bustion cracks some of the oil, whorsupon the inflammable by-products
a2lso spread through the forward part of the ship;

The oil rich flame generated large guantities of carbon which were

deposited on surfaces in the form of soot.




