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EICHTH ENDORSEMENT on subject Court of Inguiry

From: Commandant. of. the Marine Corps
To: Chief of Naval Operations

Subjs Court of Inguiry - Deaths and injuries to Naval and
Marine Corps persormel and o one civilian in explosion
and fire aboard USS BENNINGTON (CVA20) on 26 May 195%
near Newport, Rhode Islandj; ordered by the Commander
Air Forece, U. S. Atlantic Fleet on 26 May 195%

i. PForwarded, contents noted.
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a7 ' 3
/__AEDORS.EHEKT on su’oje__ct Court of Inquiry

o

_«oft: Ghief, Bureau of Ships

o Chief of Naval Operaticns (2) 8 m P00
y"%?? Commandasnt of the Marine Corps (1) QL 55;7’35

Subj: Court of Inguiry = Deaths and injuries to Naval and Marine Corps
personrel and te one civiliar in explosiom and fire apboard USS
BEFNINGTON (CVAZ0) on 26 May 1954 near Newport, Rhode Island;
ordered by the Commander Air Force, U, S. Atla.ntic Fleet on 26 May 1954

l, Forwarded,

2. The Chief of the Burean of Ships concurs in the proceedings, findings of
facts, opinions, and recommendstions of the Ceurt of Inguiry,, as mmiified by
the convenlng authority, sublect to the following comments?!

&, Recommendstions }, 2, 3, 4, 6, 11, 12 =3nd 13 relating to non flammable
hydraulic fluids, the use of nitrogen, modificatien of pressure relieving me theds,
an%‘reaearch programs, '

f‘ (1) T™e high pressure hydrepneumatic systems instslled in surface
ships and gubmarines consist of two general types., The type invoived in this
casnalty is the direct contact type wherein the pressurizing medium is iz

direct combact with the hydraulic fluid, The other type is that in which the
pressurizing medium is separated from the hydraulic fluid dy a pisten or
diaphragm, All submarine hydropneumatic systems are of the latter type,

Such a system is inherently safer than the-direct contact type, altheugh the-
bag or diaphragm is subject to failure, resulting in direct contact conditiens;
Nitrogen- charging of bag or diaphragm systems was attempted in submarines of

the SSK1-3 class, However, excessive leakage, necessitating recharging with
air dues to the lack of space for installation of replacement nitrogen storage

or nitrogen generating capebility, nullified the effectiveness of the imitial
charge in a short time. OCongeguently, nitregen charging of bag or diaphragm
type hydropneumatic systems has been held in abeyance pending further investiga~
tion of gystem leakage. This action is subject to compiliance with current aafety
precantions regarding slow opening of alr charging valves apnd rost valves to
Bourdon pressure gages, (Recommendstions 3 and 4), |

(2) Regarding direet contact high pressure hydropneumatic systems
charged with nitrogen, the relatively small percentage eof oxygen remaining im
the system after initial charging with nitrogen, a small amounnt included as am
impurity ia nitrogen used for recharging, oxygen introducsd by rscharging with.
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,.n/'bhe event mitrogen is mot available om board when recharglng is necessary
e that cxygen which becomes mixed with the bydreslie fluid in gravity tanks
open to the atmesphere may prevent complete safety at high pressurs., The exact
percentage of oxygen present in the system which will compromise the sazfely of
the system is not known. Experiments to establish this percentage are very time-
conswring and final results are not expected for about three years. However,
&1 navel emgineering and research faeilities concur that inerting of a hl.gh
pressure direct conmtact hydropmeumatic system containing combustible ¢il is
essential and provides additional safety., HRccordingly, actiom has been initiated
o0 incorperste niiregen as the pressurizing mediwe in #11 high pressure direct
contact hydropnemmatie shipboard systems under the cognizance of the Bureau of
Ships. (Recommendations 3 “amd h).

(3) Mesmns for detection of nitrogen lesks by scenting the gas are
nder investigation amd development, although to date no scenting agent or
method of introduction hag been found, In the iwmberim, flame safeby lamps
are being used o indicate oxygen deficiency in compartments containing nitrogen
pressurized systems. Detailed requirements have been established and expliel®
ingtructions published regarding operation of ventilation systems during system
blowdown, Insballztion of warmning plates incorporsting these imstructions is
required as a part of the modification to the system which providss for the use
of m.'tmgen. (Recommendation 3).

(L)} Concurrent with the introduetion of m.tr@gexa as a pressurizing
med:mm in these hydropneumatic systems, development of a nonecombustible hydramlic
fluid which will be suitable for mse in these systems is being pursned. At the
present time, no satisfacbory £luid has been developed. Houghte-Safe 271, cur=
rently in tse in Burean of Aeronautics hydramlic catapultsg deoes nct appear suit-
able for use in hydramlic elevator machinery. The service life ef catepult hy-

- dramlic pumps uwsing Houghto-8afe is comparable to the service life @f these pumps

when a petrolewm hydraulic fleid 1s used, However, the service life of a&.‘a@laﬁe
elevator pumps is less thanm one-hzlf the required time whem Houghto-Safe 271 is
used in an elevater system, One fluid shows promise for use in these elevators,
aad a2 pilot instsdilation will be made im the near future. (Recommendations 1 and

{5) Provisions for instanmtamecns emergency venting must be previded,
if possible, om 21l pressure vessels conbalming combustible fluidg, The replace=
ment of relief valves onm direct combact hydropneumatic scoumilators cemteiming.
cembustible fiuids has progressed to the point where a trigl imstallation of
safety heads, or blow-out discs, has been made im the catapull systems in USS
BENRINGTON (CVA20). This trial imstdllation has been made $o establish whether
or not such an instellation is compatible with the operating characteristics ef
a varyipng pressure direct comtact hydropneumatic system, K desige 1nvest1gatlon

"has been initiazted to explore the feasibility of providing safety heads in air-
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- P;ané elevator direct contach hydropneumatic systems, If such an installation

proves feasible and a satisfactory hydramlic fluid is not available, safety
heads will be ingtalled, (Hecommendation &),

(8) Pressure snubbers for installation in premmatic gage-lines o -
prevent compression-ignition upon quick opening of walves or system pressnre
sorges have beer developsd snd satiefacterily tested, - Instructions for pro-
curement snd installatien are being prepared for use on pnewmatic systems
afioat, Flame screen coolers to prevent flame propagatien ian-piping systems:fi
are- nndergoing development and testing. To date, no satisfactory flame 3
screen cooler has been manufaﬁtured.

(7) Research 1s contimming at the Engineering Experiment Station, -
the Naval Research Laberatory, and et the Bureau of Standards in the develop-
ment of kinetics of ignition and combustien. (Becemmendations 11, 12, 13, .

14 and 15). :

R Eaccmmendatiens B, .8 and 23, relating tor the rsstrieted use of hydro= i
pnevmatic-equipment pending the introduction of suitable ‘hydrolubes-and insefar

as practical ap adequate percentage of nitrogen; the consideration tha¥ Il com-
partments containing high pressurée hydropneumatic systems charged with a hyﬁrecafbonf
0il and sir are hazardous; the isola¥ion required to prevent widespread distribution|

of explesive\gases, flame and ‘blast effects from any source within eambatant shipa. %

o ALY Ehe sseond endarsument states that the Gommandar in Ghiaf, Yo S-
Atlantic’ Eles$ considers the cemplete iselation of catapult compariments is an-
gbsolnte necesgity until sach time as the cognizant technical bursaus in the Bavy
Department state unequivecally that the hydrolube selected has been tested and -
found to.be nopn-inflammable in all pressure and tempersture ranges known or thought
to exist in the launching accumulator. .?he intert of this comment; and that "of
recommendaticn 5 was implemented by the Chief of Naval Opsrations hw ‘messags in
Juhe, 195k, ard subsequently cancelled upen introduction of Houghto~Safs 271 in .
,hydrablic catapults, In view of the fact that the degree of safety achieved by
the introduction -ef nitrggen as the pressurizing medium im a direct contact hydro-
prevmatic- sybtem is snesrtaim, snd gince to date mo satisfactory noe-inflammable J
hydraulic fluid has been developed for use in elevators, additional imstruciions if
are being issded by the Buream of Shipe relative to- iselation of elevator machinmery
compartments. (Hecommendations 8 end 23), ‘

(2) 1% is adknowledged that sty and oil im direct contact in a high
pressure hydrepneumatic system comstitutes a hazard, It isg considered %hat thﬂ
hazgrd is somevbat less in an elevator hydrepneumatic system than in catapult.
systems due to the lewer eoperating pressures, which are in the erder of 10800 pai

5.




i C-CVE20{522)
Ser 522-036

-/‘M/
P

,Aé slower moviné parts. The imtrodmetion of mitrogen on am interim basis
" further veduces this hagard, amd places it im the caleulated risk cabegory
acgepbed in aircraft carriers with regard to the stowage and handling ef
ampnition, bembs, rockets, missiles and aviaiion gaseline. Cousequent.
no reduction in eperatiom of elevators is recommended, The 1n@@rp@ra't1@m
aed use of nitrogen as a pressurizing medium in these systems will be con-
tirmed pending the development of a satisfactery bydraulle fluid., I% is
the ultimzte gozl that &1l shipboard hydramlic systems of all fypes employ
such 2 fluid, (‘Re@onmendatmn 5)e

¢s Recommendation 16 - mscharge of catapult system gravity tank
- venbs overboard.

(1) This recommendation has been implemented imsofar as is practi- 4
gable in consideration of the lecation of the catapult machinery in the ship, I
and permissible back pressure on the gravity tanks inveolved. With the intre- I
duction of Houghto-Safe 271, this requirement has been considered met if the ]
gravity tavks vent inmbto an airplame elevator pit opem to the hanmgar area. It }
has been standard practice for memy years to provide specisl venbtilation im |
elevator pits to remove gaseline vapors which are somebimes presemt in the I
hangar space, and which could otherwise colleet im such locstioms. This venbi- |
lstion slso serves to remove catapult fluid vaper. 1

i
do Recommendation 2k relating to location and aceesgibility ef beiler 1

b
[

fuel oil emergency trip devices:

(1) Emergency trip devices are lecated at the front of each beiler,
accessible from the upper and lower levels -of the fireroem, and also outside
the firerooms ab the top of the escape halches., The accessibility, esse of
operation, amnd lecation of these devices are being investigated to determine if
they are adeguate and if any mdifi@ation er relocation is necessarvy.

eo Recommendation 25 relatmg to lecation of OBR eguipment im certainm
 iselated key conbrel centers, such as the Damage Control Cenbrel:

(1} OBA equipment is provided in sufficient quantity tc eguip 302
of the ship's crew. This egquipment is dispersed throughout the ship im
aggérdance with a lecation plam developed upon recommendatiens of the forces
afloat. Further, it is considered the Commanding Officer's prerogative to
effect minor redistribution of this equipment if such is congldered necessazve
Major relocation of egiipment and inerease of ailowance iz combingent upon
receipt of specifiec recomméndations of ferces afloat, .

3e It is strongly reecommended that a conselidated repert om the results of
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the investigation conducted by the? Court of Inquiry into this matter be
1gsued on an unclasgified basis for wide distribution to operating forces
to emphmsize the necessity for compliance with pertinent safety precautions,

operating imstructiens and material directives. ‘
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Copy. tot -

COMFLTAIE Quonset (1)
COMAIRLANT (1)
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CINCLANTFLT (1)
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BUMED (1}

BUAER (1)

:

o
Tand
iy
508




&

Aer-SI-3W/%
04156

SIXTH ENDOESEBENT on subject record 2 March 1955

From: Chief, Bureau of Aeronautics
To: Chief of Naval Operations
Via: (1) Chief, Bureau of Ships
{2) Cammandant of the Marine Corps

Subj: Court of Inguiry - Deaths and injuries to Naval and Marine Corps
personnel and to one civilian in explosion and fire aboard USS
BENNINGTON (CVA-20) on 26 May 195k near Newport, R. I.; Ordered
by the Commander Air Force, Atlantic Fleet on 26 May 195k

Bncls (1) One (1) copy, "Summary of Action by BUAER Relative to the
Recommendations of the Court of Inguiry, Convened to Inguire
into the Fire and Explos:.on aboard the USS BENNINGTON (CVA<20)
on 26 May 195L as asso¢iated with material and components
nder. BUAER Cognlzance M

) One (1) copy of BUAER 1ltr Aer-SI-3l1 ser 145362 of 6 Nov 1953

(3) Ome (1) copy of BUAFR 1ir Aer-SI-3h ser 160053 of 12 Dec 1953

(L) One (1) copy of BUAER msg ©2210LZ Jun 195L

) One (1) copy of BUAER Conf ltr ser 011566 of 1L Jun 1954

) One (1) copy of BUAER Conf ltr ser 013191 of 7 Jul 195k

) One (1) copy of BUAER lir Aer-SI-3L4/50 of 19 Jul 195k

8) ‘One (1) copy of H8 Catapult Change No. 3l - Hydraulic 0il,
Replacement of; and Oilgear Type Power Plant Pumps,. modlf:ma-
tion of
(9) One (1) copy of H2-1, HiB, BLC, Hh=1 Catapult Changes L2, 50,

£7, and 52 « H:.rﬂrm.llc 0il Beplacement of Oilgesr Type Power
. Plant Pumps, modification of
(1@) tme (1) copy of H2-1, HYB, H4C, Hh-l Catapult Changes L3, 62,
61, and 56 = Hydraulic 011 Replacemént of, and Oilgear T}rpe
Power Plant Pumpsy modification of

(11) One (1) copy of BUAER ltr Aer-SI-3L/16 of 8 Mar 195h

(12) one (1) copy of He-1, H4B, HLE, HL-1, HS, €7, C11, Cil-1, C11-2.
: Catapult Cha.nge Noa 99, lfLS, 110 121 91 12, 12, 129 12 Safety

Precantions Begarding the Use oi’ Nl'broge Instructmns cancerm.ng

(13) One (1) copy of BUAER msg 0213472 Jul To5l,

(14) one (1) copy of CNO msg 021927Z Jul 195k

(15) One (1) copy of BUAER msg 302233Z May 195h

(16) One (1) copy of CNO msg 311637Z May 195k

(17) Oue (1) copy of CNO msg 311639Z May 195k ‘

(18) one (1) copy of BUAER 1tr Aer=SI-3h/6 of 9 Feb 1954

(19) one (1) copy of BUAER 1tr Aer-ST-34l/Sh of 23 Jun 195k

(20) One (1) copy of BUAER 1tr Aer-SI-3L/70 of 16 Jul 1954

(21} One (1) cepy of BUAER 1tr Aer-SI:-Bh/Bl of 21 Aung 195k

-E'zz) One (1) copy of BUAER ltr Aer-SI-3L/80 of 19 Aug 195k

{23) Oné (1) copy of NAMATGEN ltr PE-21-BFBsmdb S83/H8 of 25 Jun 195k

{2} One (1) copy of NAMATCEN ltr PE-21-RFBsmdb S83/H8 S83/H2 of

,.,.' - l_;ugtt's

o
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Aer-SI=3k/4
: 04156
Subjs Court of Inguiry - Deaths and injuries to Naval and Marine Corps
personnel and to one civilian in exploszl.on and fire aboard USS
BENNINGTON (CVA-20) on 26 May 195L near Newport, R, I.; Ordered
by the Commander Air Force, Atlantic Fleet on 24 May 195!.;

Encl: (25) Omé (1) copy of BUAER ltr Aer-SI-3L/71 of 27 Jul 195k
(26) One {1} copy 'of BUAER TWX 202002 Sep 1554
(27) One-(1) copy of BUAER ltr fer-SI-3h/113 of 11 Oct 1954
(28) One (1) copy of BUAER ltr Aer-SI-3L/72 of 27 Jul 195h
{29) One (1) copy of Interdept Order NAer (01629 dated 25 Oct 195k
'(30) One (1) copy of BUAER 1tr Aer-SI-3L/69 of 21 Jul 195L
(31) One (1) copy of H2-1, HAD, HLC, Hh-1, HB Catapult Bulletin Hg.
. 103 5. L, 245, A9y, 6 - Per:l.odlc Check of Relief Valve Lift-
ing Pressures on Launchlng and Retracting Accumulators; Instrt:u:--=
tions concerning
'(32) One (1) copy of H2-1, HLB, ‘HhC, Hh-1, HS Ca‘tapult Bulletin No.
‘165, 153, 117, 129, 98 = Clea.nliness of Hydraulic Catapult-
Systems; Instructions for ma:_nta:mmg !

1l. Forwarded.,
2. Enclosures (1} to (32) inclusive, indicate the action taken by the
Chief of the Bureau of Aeronautics and other Naval Activities relative

to the recomméndations of the subject Court of Inguiry as related to.
material and components under the cognizance of this burean,
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Assistant Cnief for Research & DeveIopment

£

Copy toy/ wr 7o ENEL.[L) THRU (B1) 0F SyxTw En,
COMFLTATR Quonse‘b :

GU}MRLHIT

JAGNAV .

© CINCLANTFLE

BUPERS

BUMED .




BUMED:333:K:21s (D)
’4%%3 Cherles zZdwsrd
Serizl No. ULBL4L5

20 Hovember 1954

FIFTH ZHDORSEMENT on subject rececrd

From: Chief, Bureau of Medicine and Surgery
Tout Chief of Hevsl Operations
Via: (1) Chief, Bursau of Aeronautics
' (2) h;,¢, Burezu of Ships
{(3) Commandant of the Marine Gorps

Subj: Ct. of Ing. — Deaths and injuries to Naval =nd HMarif
Corps personnel and to ome civilien in sxplosion #
fire aboard USS BENNINGTOY (CVA-20) ca 26 May 1954 |
neary Newgport, R.I,; ord. by ComlAirForlLantFli on 26’

May 1954

1. Forwarded, f
i

e,

2. This Buresl GONGUTS particularly in Recommendetions {25 and 26 which

gsgentially the same as have besen sepa ately emphasilzed by Commander
P . MC, USH, the Sendor Medical Ufficer of the| BENNINGTON st
the time of the explosion.
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THIRD ENDORSEMENT on subject record £7h "5 “o° o W NE
IS > e TR o 3
From: Judge Advocate General W O ARl EER - |
To: Chief of Nawval Operations == ST R e w |
Via: (1) Chief of Naval Personnel
(2) Chief, Bureau of Medicine and Surgery ~ 1/ BYD
{3) Chief, Bureau of Leronautics C_, gAY

éé}; Chief, Bureau of Ships

Commandant of the Marine Corps

Subj: Ct. of Ing. - Deaths and injuries to Naval and Marine Corps i =k
personnel and te one civilian in explosion and fire aboard /( o i
USS BENNINGTON {(CVA-20) on 26 May 195h near Newport, R. I.

1. Forwarded for information and return

2. The Judge Advocate General holds that the dezths and injur’=s of navzl
and Marine Corps personnel listed below were suffered in the line of duty
and were not the result of their own misconduct. The Judge Advocate General
further holds that the deaths and injuries sustained by personnel of the
reserve components of the Navy and Marine Corps listed below were incurred
while the said Reservists were employed on extended active duty &s defined
by Public Law 108, 81st Congress (3l USC 855¢c~-1):

Died on 26 May 195

ADEMS, Cheries Edward, AN, - USN Q%%
ALEXANDER, Cornelius Melroy, D3, ~ ~ , USN * §7%
ARBOGUST, George Albert, LT s USN g%
ARRIGONI, Joseph Fred, LT, .. USN o 2
‘ i BACON, Francis Sylvester, TN, USN % 3
oy BASKIN, William Nesh, Ak, ., USW B
EE BEMISS, Guy Morton, CHPHOTO, , USH A=
= BOYD, Rossel (n), AN, , USN %5
e ] BRYAN, Terry Willard, LTJG, . USN L
a2 : BYERS, George Washington, TN, ., U8R ‘3?
AR 4% COLEMAN, Lloyd (n), TA, » USN %
5142 15 CROMARTIE, James (n), SD2, ° USN e
8 e {3‘ 2 DAVIS, Prince Arthur, TN, , USN % 58
5 ' & DEAN, Albert Penton, CHOUN, , USN g
% E LREW, Henry Jackson, LT, ~ USN
E = Z ECVING, Dominic Joseph, CHSCLK, , USN
= TEm ) EPPS, Robert Daniel, Jr., AB3,
&) 8; . FAVRE, Joseph Louis, TN, , USN
% m 3 g7 FIX, Leo Francis, CHBOSN, ., USH
g5 - 8| _FORE, Fred Walter, FP2, , USN
S 2 o } H FOURNIER, Paul Eugene, LCDR, USN .
8L | GOLASZEWSKI, Bdward John, ABI. 1h, USN
% 28 GONZALES, Leon (n), SD3, , USK
Sz < g ' GOOURUM, Douglas (n), TN, USN ’
___i_________,__ﬂ—- ~GREEN, Jesse Nelson, AQ3, . USN Y
* HART, George Joseph, Jr., AB3, . ' s USN
HILLYER, Donald Paul, DT2, = , USN
HOLLOWAY, Delois Vergil, LT, s USN
HOOKER, Alfrcd Punnel, 5D3, , . USN .
| JUBETSEL, Alu.iander {(n), AOL. .. UsN -3
e HURD, James Walter, CHCARP, _____. UsN A d
HUSTOFT, Harold Roger, ME3, .. i, USN R
JACKSON, Billy Glen, LT, _ __ _ USN :
JACKSON, Cherles(n), SD3, , ‘UgN
-JEFFERSON; Paul "E", SN, . UsN -~
]5\) This endorsement is automstically de- -.,%f :}"'

classified when removed f‘rcm the ba;Sm
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KEIR, Richerd Henry, AB3, » USN
KING, Max (n), CHCUN, , USN

IAKATOS, Albert WJ%, MM3, USN
LAMBDIN, Dewey Whitley, LT, , USN
JENZ, George William, SK2, ° -, USH
LEWIS, Ellis. Stanley, 403, USN
MARTIN, Ernest Simms, AM1, 8¢ . USN
MATTHIAS, Albert Jossph, EM3, 4 USH
‘MC GHEE, Charles Hunter, AN, , USN

MO MY, LTleyd (m), MRECH . USH

MILLER, Gordon R., LTJG, ° . USN
MILLS, Arthur Cean, SN, | USN .
MOODY, Thaddeeus Eugene, AN, [ ., UsH
MORTON, "J" Clvde, LT, USN

_O'NEAL, Walter Issiah, SN, , USN
“PHELPZ, Dopaid Lee, LTJC, OB
PRAMER, T¢anc15 Josaph, 23U, USN
PUGH, William Howard, PACT, s USN-

REED, Marvin {n); LCDR, -, UBN

REYES, Juan (g ly- B0l , USN

“RICH, Wallace {n), LT, ., USN

RILEY, Claude Patrick, SK1, 4 En
RIVERS, Jesse Limore, SD2, , USN
SICO, Beaigno (n), SD2, , USN

SMITH, Ralph C., AMO, sy

“SMITH, Robert Kent, 3D3; ' ), USN
SOMMARS, Cantrell Wallace, IC3, _ ., USN
THMAS, Eric Alfrede, SD1, USH
THORNETLL, David R., LTJG, . USN
_THORNTON, Earl (n), Jr., CHSCLK, JSN
TINNEY, Earl Crawford, AC3, & USH
TRIFLEYT, How'=d, 302, . . .y USK

VAN DER HOONING, John (n), ACC, ¢, USW
WAGES, EKell- H®Wruce, dJr., AB3, , ,. USHN
WLLLISMS, Marion (n), TN, . USN

“WITVOET, Gerald James, LTJG, USH.

WONSETLER, Paul Dallas, FT3. USN-
WOODUM, Lonnie Gene, TR, __ __ .i
WRIMHT, Henry Harold, Jr., SD3, .. .. , USN

il
Died on 28 May 1954

CAPISTRAND, Stanley L., CHPCIK, -, USN

“DRMERS, Raymond Conrad, RELE, USN

BACKBARTH, Thomas C., AQ3, . USN
RAMEY, H,, EM2, , USN
WILLIS, Herbert Lee, SD1, - , USN

WILLIAMS, Willie, TN, ., USK
=z, :

Died on 30 May 195k
WRIGHET, Hobert Reid, LT,
Died on L June 1954

ROBINSON, Alto Lee, TN, , USH

Died on 26 May 195 ‘T

MAERCHISELLI, Frederick Davis, FFC.
MAYES, Bobbr Lee,. FFC, : UsMo

This endorsement 15 subomaticallyide-y |
clasaified when reWavﬁd from the basic
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Tied on 28 May 195L4
% ¢  STANFORD, James T., PFC, - USMC-
‘Died on 1 June 1954
BAIRD, [ielbert, FFC, , USMC

Died on 26 May 1954

BARBER, Cyron Melvin, LT, , USNR
BARNES, Roger Earl, LTJG, : USNR
DOLL, Charles Joseph, AN, USNR:

JUFFY, Robert James, LTJG,

USNR

GOINS, Floyd Wilson, AOU3, - USNR

HOPPER, Charl: BEdward, LTJG, .__., USHR

INGE, Robert Paul, LTJG, USNR

KANE, Orls Hamlin, LTJG, USKR

KRASSY, Charles Edward, ADE3, _, USNR
“O'DCNNELL, Roger Raymond, LT, _, USNR

PENDELL, Emorv Degan, ENS, . USNR

SCHIUCKER, L:arles Edwin, Jr., LTJG (SC), USNR
SMITH, Daniel Joseph, LT, USNR

10’0 _THOMAS, Clyde Dana, Jr., LT(MC), USNR
Died on 28 May 195hL
TONDD, Paal S., L0, ., USNR
Injured on 26. May 1954
(H)J TN, . USN
» A&,
—— 45 B i .3 , USHN
R , USN
5 G2 i TSN
5 SN . , TSN
2 @42} * USN
‘‘‘‘‘ = L iy ST , USN
5 S8 N
fy . USN
AN _ . USN
» LCDR,
AKEN, UGSN
s QMZ, ~, USN
ADAN, , USN
5]
i BN, SN
(n), BT3, USN
.y SD1, sy USN
(m), 8&, , USN
o | e o USH
() 5 A3 USHN
, RKAN,  _ __ _ , USH
L o %y e , USN
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The Judge Advocate General further hslds that the death of Harold I.
Loucks, civilian, occcurred on 26 May 195L as a result of the explosion

3.
and fire on board the USS BENNINGTON (CVA-20), and that his death was
incurred within 'the scope of his employment by Westinghouse Klectric

Company while he wes on authorized temporary duty aboard the USS BENNINGTON,
Subject to the remarks of the ordering and reviewing authorities, the _ //

P
proceedings in the attached case are legal.
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SEG(IEE ENDORSEMENT on Procenﬁings of Gm:rt of mquirjr,
; TJSH, = PreSﬂdent :

From: Comander in Chief U 8. A‘blantlc T*‘leet
To: . ~ Judge Advocate General

Subi: Ceurt of iuquiry-be inguive Iube un cxplosion apd fire &bosid TS
: BENNINGTON which occurred 26 May 1954

1. Forwarded.

2. The Commender in Chief considers that the complete isclation of
cabapult compartments is an absclute necessity until such time as the
cognizant technical bureaus in the Navy Department state uneguivocally
‘that the hydrolube selected has beén tested and found to be noninflam-
" .meble in a1l . pressure and tempera:ture ranges known or thought to exist
in the le.unch_ng accumulator,

3. The Gommander in Chief further comsiders that the conbradiction pre-
sented in setting the accumulator relief valve. at a h..gher 1ift pressure
than the’ ‘prescribed hydrostatic test pressure for the- aocumx&.auor, 1eCe,
b, 000 p.a.l. vs 3,850 p.s.i., Warrants immediate review a.nd correction.

k. Bubject to the foregoing, the proceedmgs fmd:mgs of fact, epin-

icns and recomendatlons of the’ court of inquiry in 'bh:i.s case; as mod'f;’

fied by the coqvenlng authority, are approved.
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"vecmmendatian 3 - Uﬁe of hltrngan 1n.hlgh pressurﬂ hydre—mmgunnhig sysusms.

.W_EECGmﬂéﬂﬁﬂtlﬂﬂ L_e_If IDDﬁ Mitrogen Hob feasihle thep mindimmm ahnound. reguived.

Fecommendation -5 —- necommeﬁd 1011ow1na 1nter1m measuwres until now 1n;lammprje
k"ﬂro—ﬁube can be ¢ound~

8. nestrlct use of paus to absclute minimum consistent with urgent
_m;lltavy'rwaulxemeﬁts.

be If urgemt military necesslty reguires continued use of cats then:

(1) Use maximum cycle times.

(2) Maintein meximum liguid level in accumulator.

(3) Use lowest possible launch pressures.

{L) Keep gesoline system inerted dwing cat lzunches.

{5) Secure magazines and bomb elevators dur' ing cet lesunches.

Recommendation 7 = Installation of a "dead man" type of contreol for cat pumps
sethat oil fiow to accumulators wonld ceese if men al control board wers
Incapacitated.

Recommendation & - Tecommends veniting cat compariment direcily to simosphere and
igsoleting entire compartment from remainder of ship.

Recommendation 9 - Thet future hydro-pneumatic system designs avoid dirsct
a

?1auqa—5a contact.

.

Recommendation 15 - Thet a study of electrostatic charges in air—oil syalems
to oeuermlne whether a hazzard exisis at or near bunlk 011 surfaces be undertaken.

Hecommendation 19 — That & hydrostztic cverload test of 50% over maximum
working pressure be applied to the cat hydro-pnewmatic' system after ini itial
instailiation and durlnn each shﬂp overhaul.

Reconmmndation 20 - That pending development of & suitable over-pressure relief
system,” 2 periodic check of the relief valve 1ifting pressure on top of
Ilaunching and retracting accumulators be puescrlbnd

Recommendatian'23 ~ Thet actions beytakenmio obtain isclation in crder %o
prevent widespread distribution of explosive gases, flame, and blast effects
from any source within combatant ships. :
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15. Subject to the foregoing remarks, the proceedings, findings: -
~ of fact, opinions and recommendations of the court of imgmiry im

this: cage are approved.
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-~ -~ B, Eecommendatien 5 is agproved w1th the subst*tntion of the)wor&
o NorM for "apd" in the first sentence se thet the first sentence
resds ag follows' "That, in the inferim, until 2 suitable hydrelube,
or” 1nsofar ag pract‘cable an afsguate percenteze of nitrogen, are

- in uwse in catapults, such action =8 the fellowing be taken:”

7. FRecommendstion 6 is approved with the suhstitu&ian-of the words
"design teet pressures" for the words "design working limite."

8., Recommendation 7 is not approved since the forthcoming installstion
of a fire-resistent or non~inflemmeble hydreullc fluid renders the

P need for such a device extremely small and the device therefore
becomes & refinement, the added complexity and meintenance require-~
ments of which car not be justified.

9, Recommendation B is approved; I% shouid be pointed out, however,
that this recommendatior becomes no longer appllcable as soon as the
approved hydrelube hes been ingtelied.

10. Reccmmendation 9 is approved for eils and othsr flammadle fluids,
but is congideref an unnecessary complication whern the approved
hyiralube has been instailed,

11, Eecommspdetien 15 is approved, sxcept ithat the emphasis for
this investigation should be shifted to the circumstiaznces and
~“ambient conditions existiugz in fuel oll and heavy end aviailon
fuel tenks.

i2. ZRecommenlation 19 i€ approved in principle. It is recommended
that the practice established for sieam pressure vessels such ze
beilers be z2pplied to this eguipment.

13. Recommendziion 20 iz approved im principle. However, 2 complete
redesign of the relief velve system is indicated before a satisfac-
tory pericdic pressure test cam be accomplished by other them factory
or shipyard shop fzeilitles.

14, Recommendation 223 is approved in principle, but not to the

exitent that the eniire structural arrangement of the ghip is dictaied

by this consideration to the disadvantage of other important factors,

Purther, it showld be peointed out that thig redesign aposars to be

of relatively minor imporiance after the ingitallation of the zpproved
| hydrelube hags been complsted.

E
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Seriel: 06/91127
28 JUL 1954

qusT EEDORSEMEET on Proceedings of Court of Inguiry, RADM
: il . . President

From: Commander Air Force, U. 3. Atlantiec Plest
To: Juige Advocate Genersl of the Navy
Yiay Commander in Chisf, U, 5. Atlantic Fleet

Subj: Coeourt of In

q uiry to inguire into an exploeion and fire
sboard % U. 8.8,

BENNINGTON which occurred 26 Mey 1352
1. TForwarded.

2., It is considersed that the subject ianvestization as & whole was
unusuelly thorcugh, exhaustive, and complete in all pertinent detalls,
The president and 21l of the membere of the court, &s well as the
technical essistants to the court, are deserving of high praiss for
the oudstenlding loyulty and devotion to duty demonstrated by the
exeeptionzl record presented herewlih which required azgressive,
persistent and arducus vwork extending over a long perisd of time.

3. The opinicns are considersd to bs well supported Dy the findings
of fact and the result of umusuelly keen enalysis of complex and
frequently confusing circumatances. The findings and opinions are
_ concurred in and, together with such recommendetions =z are finslly
i approved, should recelve wide dissemination in order thet this in.
formation for which such a high price has been paid mey be mosi
effectively utilized by 211 units of the Urnited States Nawval forces
in which bydro-pneumatic or hydraulic machinery is employed.

4., Recommendstion 3 is approved as an interim messure in those
ghips wherein the introductisn of the z2pproved fire-resistant
hydravliic fluid cen not be installed at a very early date for var-
ious reason8 such aa the location of the ehlps on deployed duty

or the unavailability of sufficient quantities of the fire-resistant
fluld to meet the first upksep avallsbilities in the continental
Unitad Statss.

5. Recomnendation 4 is approved eubject to the commenis on
recommendation number 3 above.

-
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~ FPINDIKG OF FACTS - 8

1. That on the early morning of 26 May 1954, the U.S5.5. BEERNIFNGTON was about
80 miles S.3.E. of Brenton Reef Lightship enroute from Norfolk to Horragansett

Bay operating area and was engaged in normal flight training operations.

2, That the ship was under the operationsl and administfative control of

Commander Air Forecs, U.S. Atlantic Filest.

%, That Capbain . USH, » wes the Commanding Officer

and was on the bridge.

4, Thot Lieutenant (junior grade) , , USER, was the

Officer of the Deck and had the conn.
5. That, at about 0600, jet aireraft launchings commenced .

€. That the first plane on the starboard catapult was a dud, and no launches

were made on this catapult.

7. That 13 jet aircraft were launched in about as many minutes on the port

catapult.

8. That at 0615 the ship's position was latitude_8od 10.5¢ Ne, Longitude 70°

39,3'W., course 330° (T) and spéed 28 knots.

9. That, shortly after the 13th launch on the port catapult, white "smoke® was
observed from the bridge emenating from under both sides of the flight deck

forward and the general alsrm was soundsed, followed shortly thereafter by the

fire alarm,

Siigt?é’”ﬁﬁ e S r i




10. That, after the "smoke" was sighted and at about 0815, & series of
levastating explosions occurred in the forward porticn of the ship., At least

three explosions occurred.

11, That there was a considerable smount of "smoke" observed in many
A

compartments in the forward part of the ship, including Hangar Bay Ho. 1,

prior to the first explosion,

12, That there was no evidence that the gasoline, HEA®, fuel o0il, and other
fuel systems did either initiate, or add enerpgy to the explosions, or in any

way contribute to the extension of damage, nor ¥hat the aircraft lubricating

2il system did initiate or conbtribubte to the sxplosion.

13. That the awmunition, pyrotechnics, magazines and ordnance equipmént did

not initiate the explosions nor add‘powar thereto, and were not involved in

the casualty, except for secondary effects such as: isolated flooding of certain
megazines, blast down a bomb elevator trunk kmocking twe 250 lb. bombs out

of their bins in A-527-M end exposure of fifty-six 2,25 inch STAR rockets on

the third deck to the explosion effects.

14, That the source of the explosive gases and vapors was the flammeble

hydraulic fluid from the port catapult hydro-pneumstic launching system.

15, That, except for damage to the hangar deck and in A~309~L, structural

iamags was not extensive.
16, That shock damage was minor.

17+ ‘Thet no cbnflagration occurred, only small, isplated, incipient fires
which were sxtinguished by‘the fire fightinmg efforts of the crew and by leaks

from small demaged pipe lines.




i

3., That fire fighting facilities werc generally adequate after the explosions

n spite of the breoken firemmin riser on the sta:board side of the second deck.

9. Thet pertial flooding of the gesoline and salt water pump room, and of

:he gasoline pump motor room, put the forward gasoline system out of commission.

0, That the mejority of dsmage sustained by the ship was to the 1ight metal
oiner bulkhe;ﬁs and to the non-tight ventilation duets on the 2nd and 3rd

lecks forward, between franee 23 snd 100, and to the 100 #STS hangar deck plat=
ing in Hongsr Bay No, 1.

’1, ‘Thet the perforuance of steel wotertight vent ducts, in resisting over-
sressure from either within or from without, was far‘superior to that of non-

ratertight vent ducts,

22. That flooding of the ship was minor, It was due to the rupture of one.
firemain riser and fracture of small pipe lineé such es fresh water, drazinage,
etc., and to the fire fighting. Two mgezines and the forward gosoline ﬁump
and punp motor rooms were flooded. PFleoding had no serious effect on the
shipts stability.

23, That, =t the time of the casualty, the U.S.S5. BENNINGTCH was going from

Gondition Yoke to Condtion Xray.
24. That wost of the 3rd and 2nd deck passcpgeway doors and hateches were open;

25, That the ship was in & weak material condition for woarding off the effects
of an internal explosion,

=

26, ‘That, prior to 0626, Nos, 1 and 2 firerooms were secured as o result oﬁ_*\\\

A
entrance of dense smoke,




27, That, aftor securing Hos, 1 and 2 firorooms, end with hezvy smoke in the

enginercom, shafts 1 and 4 weore sccured,

28, That o, I Boiler was found to have sufferced a low water casvaliy due %o

leaving one burner in operation after the feed vRter had been sccured.

29, That the emergency fuel oil itrip velve for seeuring all fuel te Mo, 1
Boiler was nobt ¢losed in securing the boiler, It was found difficult to

onerate,
30, That beilers 5, 6, 7 and 8 were found salted to appreximately 25 Be BN,

31, That the normal watclh in Damage Control Cenmtral handlod damage control
gsetbion with limited porsonnel until smolc aspnyxiated the porsonncl in the
space, Subsequently, control of damage was agsumed by HMain Engine Control and

later by Repair IV.

32, That at 0747 communications oan INC, 2MC, 21MC and 22HC were lost on the
bridge and wore regaincd at 0826,

"

33, That vower was lost forward when o, 1 switchboard was seecured,

34, Thet the only damago to aircraft was to plape 112, which suffered damage
te @& wing when & hatch, frome 51, in the starboard side of the hangar deck was

blewn open by the force of an cxplosion which cecurred below,

35, That the BEIHIHGTON sufferod terrific loss of life and very widespread

damage emanating frem a local internal source,

36, That a check was made of tho brig shortly after the accident and it was

determined thalt the one prisoncr had bogn released,

3/

B . BRI
= el
e N X a BB B L




37¢ That the following mémed” U. S. Navy and Marine Corps personnel

attached to the U.S.S. BENNINGTON, all of whom were then in a duty

status, were killed on the dates set forth hereafter as a resuli

of said explosions occurring in said ship and of the causes vt epho-

site their respective names:

NAVAL PERSONNEL

Died on 26 May 1954

e

! ADAMS, Charles Edward, AN

SERVICE

M EBER

CAUSE OF DEATH

v AILEXANDER, Cornelius Melroy, SD3

17 ARBOGUST, Georgs Albert, LT

Y ARRIGONI, Joseph Fred, LT
;;/B&GOR, Prancis Sylvester, TN

\; BASKIN, William Nash, AA
1 BEMISS, Guy Morton, CHPHOTO

%BOYD, Rossel (n), AN

“ BRYAN, Terry Willard, LTJG
16_BYERS, George Washington, TN
;- COLRMAN, Lloyd (n),

v CROMARTIE, James (n), SD2

/Y DAVIS, Prince Arthur, TN

{ADEAN, Albert Penton, CHGUN

IREW, Henry Jackson, LT
=

EOVINO, Dominic Joseph, CHSCLK

EPPS, Robert Daniel, Jr., AB3

e TWTTECNEN Ry
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NAME

FAVRE, Joseph Louis, TN
 FIX, Leoc Francis, CHBOSN
/E‘ORE, Fred Walter, FP2

FOURNIER, Paul Bugene, LCER

GOLASZEWSKI, Edward John, ABL
GONZALE 5, Leon (n), SD3
GOODRUM, Douglas (n), TH

}REEN, Jesse Nelson, AO3
HART, George Joseph Jr., AB3

HILLYER, Donald Paul, DT2
HOLLOWAY, Delois Vergil, LT

HOCKER, Alfred Punnsel, SD3
__HUBETSEL, Alexander (n), AOL

HURD, Jamss Walter, CHCARP
HUSTCFT , Harold Roger, ME3
JACKSON, Billy Glem, LT

JACKSON, Charles (n), SD3
_JEFFERSON, Paul "B", SN
EEIR, Richard Henry, AB3

KNG, Max (n), CHGUN

LAKATORS. Albert "J", MM3

LAMBDIN, Dewey ‘!mi'tley! LT |

314007450

SERVICE NUMBER

CAUSE COF DEATH




NANE SERVICE WUMEER

CAUSE CF DEATH

LENZ, George William, SK2
A

IEWIS, Blliot 3%anley, AO3

MART T, Errest Simms, AML

MATTHIAS, Albert Joseph, EM3

I¢ GHEE, Charles.Hunter, AN
/ch WATT, Lloyd (n), MACH

MILLER, Gordon R., LTJG
MILES, Arthur Gean, SN

MOODY, Thaddasus Bugene, AN

MORTON, "J" Clyde, LT

/OLNEAL, Walter Issiah, SN

PHELFPS, Donald Les, LTJG

PRAMEK, Francis Joseph, SN

PUGH, William Howard, PACT

REED, Marvin (a), LCDR
__REYES, Juan (n), SD3

RICH, Wellace (n), LT

RILEY, Claude Patrick, SK1

RIVERS, Jowsg: Elmore, SD2

5160, Benigno (n), SD2
_SMITH, Ralph C., &MC

SMITH, Robert Kent, SD3

e

e
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NAME SERVICE NUMBER

SOMMARS, Cantrell Wallace , I3

THOMAS , Eric Alfredo, SDI1
THORNHILL, David R., LTJG -

THORNTON, Barl (n) Jr., CHSCIK
/—\.

TINNEY, Barl Crawferd, AO3

TRIPLETT, Howard, SD2

VAN DER HOONING, John (n), AOC

WAGES, Kelly Bruece, Jr., AB3
_WILLIAMS, Marion {(n), ™
WITVOET, Gerald James, LTJG

A ~—

WONSETLER, Pazul Dallas, FT3

WOODUM, Lonnie Gene, TA
WRIGHT, Henry Harold Jr. SD3

Died om 28 May 1954

CAPISTRAND, Stanley L., CHPCL”
_/"

DEMERS, Raymond Conrad, RELE

HACKBARTH, Thomas C., &03

RAMEY, H., EM2

WILLIS, Herbert lLee, SD1

WILLIAMS, Willie, TH
/

CAUSE OF DEATH




NAME SERVICE NUMBER CAUSE (F DEATH
Died on 30 May 1654

WRIGHT, Robert Reid, LT r ="

Died on 4 June 1954

ROBINSON, Alte Ige, TN s, T

MARINE CORPS PERSONWEL

Died 26 May 1954
NAME SERVICE NUMBER CAUSE OF DEATH -

e

MARCHISELLI, Frederick Devis, ’ —
PFC, L 5

MAYES, Bobby Les, FF®

Died 28 May 18564

STANFORD, James T., FPFC

/‘

Died 1 Juns 18564

BAIRD, Delbert, PFC Lo S

38, That the following narr;ed U.S. Neval Reserve psrsonnel at‘ta‘ohed to UeS.uSa
BENNINGTON, all of whom were then on extended active duty and in a duty
status, were killed on the dates set forth below as a result of said
gxplasion occuring in said ship and of the causes set opposite their
names ¢

Died 26 May 1854

NAME SERVICE NUMEER CAUSE COF DEATH

BARBER, Cyren Melwvin, LT

BARNES , Roger Barl, LTJG




HAME SERVICE NUMBER CAUSE OF DEATH
DOLL, Charles Jyseph, AN ; .

DUFFY, Robert James, LTJG

GOINS, Floyd Wilson, AOU3

HOPPER, Charles Edward, LTJG - .
TNGE, Robert Paul, LFJG
KANE, Orlo Hemlin, LIJG ——— el
KRASSY, Charles Edward, ADE3 . L ' R p—
O'DONNELL, Roger Raymond, LT . 0
A ;
PENDELL, Emory Dean, ENS
&
SCHMUCKER, Charles Edwin, Jr. =y T
LrJe¢ (sc)
SMITH, Daniel Joseph, LT
THOMAS, Clyde Dana, Jr., LT(MC)
Died 28 May 1954
TONDO, Paul S,, LTJG [ —— ¥

%4, That the following named eiviliam employse of ths Westinghouse

Bledtrioc Tompanyy Wwhb: was then authorized by the Chief of Naval erazh,dns}

to teke passage in naval vessels, and by Comeander Ady Fortey UsSis Atlan-—
tic Fleet %0 report to the Commanding Officer, U.S .Sé;; BENNB\IGT@N for
temporary duty id connectidsn Witk rendering technieal aaf.s'-sf'-ié-'tsancel‘,a and who
was then at work aboard the U.8.5. BENNINGTON; was killed: ag a mwesuli of
sald explosions-eceurring, in saiffsrsgy piid-efs bhecausos- sof- opposite

his name.
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Died 26 May 1934

NAME RESIDENCE CAUSE OF DEATH

LOUCKS, Earcld I. . =

40. That the following naned U.S. Wavy and U.S. Marine Corps persche
nel attached to U.5.5. BINNINGTON, all of whom were then in a duty
status, suffered injuries requiring hospitalizaticn, for variouS‘Ae—
terninate and indeterninate periods, all of whonm are or were hospita-
lized at Newport Naval Hospital, Rhode Island, or NAS Infimary, Quonset
Point, Rhode Island, as a result of said explosions occurring in said
ship, the nature and extent of their injuries being set opposite their
respéctive nanes :

NAVAL PERSONNEL

HAME : SERVICE WO, YATURE & EZXTEHT OF INJURIES
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Nail SERVICE NO. NATURE & EXTENT OF INJURIES
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SERVICE NO. NATURE & EXTENT COF TINJURY

MARINE CORPS
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41. That the following named members of the U.S. Havy Reserve, attached to U.S

BENWINGTON, 21l of whom were then on oxtended active duty and were then in a
duty status, suffered injuries requiring hospitalization, for various deter-
minate and indotorminate periods, all of whom aré or were hospitalized at
Newport Naval Hospital, Rhode Island,lor’NAS Infirmﬁry, Quonset Point, Rhode
Island as a result of said explosions occurring in said ship, Ehe nature and
extent of their injuries being set opposite their respective names:

NAME SERVICE HOQ. NATURE AYD EXTENT OF INJURIES

()

42, That the following named U. S. Navy porsonnel sttached to U.S.8.
BENNINGTON, all of whom were then in a duty status, suffered injurics
requiring treatment, all of whom wore troated at ﬁ,S.S. BENNIHGTON Sick
Bay, as o result of said sxpleosion occurring in said ship, and wero
roturned to duty on 26 May 1954, the naturc ond extont of theoir injuries

being sot oppesite their respsctive namss:

4LE . SERVICE NO, NATURE 4ND EXTENT OF INJURIES




HAME

SERVICE NO.

NATURE & EXTENT OF INJURY
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NAME SERVICE NO. NATURD & EXTENT OF INJURY

43, That the fellowing named U;S. ¥aval Reserve persdnnel attached:to
U.5.5, BENNINGTON, 21l of whom werc then on extended active duty and
were then in a duty status, suffered injuries requiring troatment, all
of whon were treated At U.5.5. BRENINGTON Sick Bay, as a result of said
explosions and fire occurring in said ship, and were refurnod to duty
on 26‘May 1954, the nature and extent of their injuries being set oppo-.
site their respective nanes:

TAME SIRVICE WO. NATURD & FXTINT OF INJURY

44, That no person other than those mentioned in the foregoing paro~

graphs were killed or injured as a result of said explosion,




45. That there remained after the accidert only one ship's company doctor and

one air group doctor aboard.

46, That helicopters were used extensively in transfer of casualties ashore.

47, That passageways werc blocked by damaged metal Joiner bulkheads, venti-

lation and furniture con the second deck,

-

48. That, Lieutenant Ble stated ne heard a yell from the vicinity of the
port catapult room.priar to the first explosion, as follows: !"This thing is

going to blow. Let's get out of here,“

49, That witnesses reported variously hearing a clank or bang "like a hammer
thrown against 2 bulkhezd....” followed by a hissing noise "like the sound of

high pressure air escaping....

50, Thit, on or about the exrly evening of the day of the casuclty, 2 Marine
guard was placed near the only access to the port catapult mechinery cnd pump

rooms to prevent unauthorized entry into thesa spaces.

51, That a fire oceurred in the forward starboard part of the port eatapult
room 25 evidenced by shallow paint blisters, burned paper, charred rags, stc.,

ovar which was a heavy deposit of soot.

52. That the port catapult engine was an HE Catzpult, No. 365, manufactured

by the McKicrmun-Terry Co, of Harrison, N.d,
53. That, since installation, the port catapult was fired about 2,4k6 shots.,

54. That the hydraulic oil in the catapults was replaced by new oil in March

1954 and anti-focming agent had been added%ﬂ

" in the vicinity of the port catapult compartment.
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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,
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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.




54 That the inflammable o0il fog and explosive hydrocarbon products of the
firo in the forward end of the port catapult machinery room passed cut of
this room through its opeﬁ forward doorway 3-48~1 into the 3rd Dock passage~
woys, from where it quickly oxpanded aft through the open 3rd Deck doors and
passages and forward and up through open Watertight Eatchway 2~43 from whence
it spread through the 2nd Deck offiQCQé'couétry and down into the wing 3rd
Deck living spaces, again primarily through owen doors and hatches and

DASSAZeWAYS +

6+ That the explosive preduocts which spread throughout the ship exploded

when mixed with sufficient air and an ignition source wes provided,

7« That although tho most probable cause of fire within the hydro-pnoumatic
system is Diesel ignition at the piston valve, it will not suffice fto slimin=
ate only this source of ignition. Corrective action must ineclude all

possible sources of ignition,

8s That the other péssible sources of igniéion, but of lesser probability
than the piston valve, are:

(a) Dissel action in the main hydraulic pumps.

(b). Oxidation in the vapor phase, liguid phase or the oil films of the
aceunulator or the liquid level gages, involving the presance of
peroxides, catalysts, degenerated preduets of oil oxidation, inereased
0il temperature due to firing, ete. |

{¢) Generation of electrostatic charges due to frigtion or rupbure of
fiuid surfaces and subsequent discharge to the steel wall of the
accunulator, .

(d) Extornal heating, due to an outside fire, of some thin spot of the

high pressure hydro-pneumatic system containing explosive vapor,

such as the liquid lewel line or in the section of the air chargi?f::::}p
T R,

o A A




line adjacent to the accumulators.

(¢) Diescl action duo to chattering of the relief valve.

9, That the air charging line from the pressure regulator %o the tco=fitting

does not indicate evidence of Diescl actione

10. That the carbon deposits in the middle and upper liquid level gages and
the upper liguid level lino leading to the 4 inch line of Ne, 1 air flask

indieste that fire occurred therein.

11. That the liquid lewvel line does not have the mechanism necessary to

produce compression ignition.
12. That no fire occurred in the 4 launching air flasks.

13. That the fire in the accumulator was initiated at approximately the time
of piston valve closurc for the 13th shot as evidenced by the following
observations: |
| (a) The .pressuro indicator card showed & normal cylinder pressure pattern
until a time approximately 1/3 second before the piston valve closed,
the remainder of the record being illegible.s
(v) The carbon deposits in the accumulator extended to approximately the
low level reached by the 0il in the accumulator for a shot at 2700
DeSal.
(¢) The low o0il level in the accumulatoer exists forla very short time
since the léval starts to rise immediately after the piston valve

closaS

14, That the continued action of the pumps, after the rupbture of the brass
elbow and the blowing-off of the relief walve, may heve extendsed the amount

of damage, due to continued supply of oil.




15. Thaf the very dirty strainers on two of the pumps could account for

their unusually noisy operation.

16, That the position of the launching pump regulator selector switch and tls

reguletor settings indicate that the pumps were being manually controlled.

17+ That the 13th shot was racorded on the indicator card and that the

launching pressure pattsrn for this shot was normal for the 75 percent of the

power strcke which was legible.

18, That the retraction panel operator had not vet started to recover

retraction acounulator pressure when the casualty occurred.

19, That the hot-short temperature of the ruptured brass elbow, connecting
the 1liguid level gage line to the 4 inch air line of Wo. 1 flask, is approxi-

mately 600° F.

20, That the recrystallization temperature of the severely cold-worked

portion of the ruptured brass elbow was about 400° ¥,

21, That the scection of low pressure piping between the middle and lower
liguid lewvel gages did not contribute to the casualty and indicated that

sustained pressures in excess of 6,400 p.s.i. did not exist,

22, That there was no break in the hydraulic system that could have ?ef-

mitted the entry of fire into the accurulator and caused its initiation,

2%3: That the ruptured elbow in the ligquid level line was defective in that

tha walls were abnormally thin or were weakened by inclusions.

24. That the relief valve and associated fittings; did not fail as a result

of fatigue or vibrationa




25, That a minimum porcentage of nitrogen content to prevent combustion of
inflammable hydraulic oil as well as for safety fluids at high pressure has

not been determined.

28, That copper ond cowper alloys arc the most.likely metallic catalybic

agents for promoting oxidation of hydrocarbons.

57. That the non-accomplishment of the three (3) authorized H8 catepuld
Changes Wosa. 19, 25 and 27 and one part of the HB8 Catapult Bullstin Fo. 72

in no way contributed to tho casualty..

28, That, although AILNAV 60 had not been seen by the Air Officer, the V2
Diwision Officer snd the Catapult Officer, the provisions of this ALNAV were
being essentially carried out by the ship through exgeubtion of other pertin-
ent directives and that this non-sighting of AINAV 60 did not contributsg

in any way to the casualty.

29, That the fact that the catapult logs were not maintained in striet
accordance with currsnt Comiirlant Standard Air Department Instructions

did not contribute tc the cause of the casualty,

%30, That the port catapult orow were apparently forewarned of the catapult

casualty as evidenced by Lisutenant é%(ﬁ | testimonye.

31, That the three bodiss found in the port catapult machinery room were

members of the port catapult crew,.

32+ That the existing service instructions do not specifically prsscribe the
Prequency and scope of tests to dotermine suitability of used catapult

hydraulie fluid, but that the absence of such specific instructions did not

contribute to the initiation of this casualty. é&é;;EJD




22 . That Nos. 5, 6, 7, and 8 boilers were s5a +ted to approximetely 25 E.P.M.
due to contemination of the L.P drain system, apparently caused by continued

operatien of the forward evaporators unattended,

%4, That the ventilationvsystem, though contributing to the oxtension of
demage playod only a secondary part in the spread of damege as compared o
the part played by opsn doors and hatches and open passageways leading from

the port catapult room and as compared to drafts through these passagoways.

35, That the damage sustained by the armored hangar deck and to the compark-
ment below does not condemn the design of this deck, for it was not intended

to limit damege benecath when ottacked from beneathe

%6, That assistence furnished by outsido Naval and Coast Guerd Commends and
civil ectivities in providing air-1ift, doctors, corpsmen and other services

was prompt, adequate, and commendable.

37, That helicopters minimized effects of persomnel casualty by early and

rapid transfer of doctors and corpsmen to the ship and of the injured to

hospitals.

38, That, although handicapped by the death of one doctor and one Medical
Corp specialist, first aid was ably rendered with the assistance of many

volunteers trained in first aide

39, That, although the ship was handicepped by loss of key personnel, dense

smoks, and fire, damage control and rescue work were executed efféotively.
40, 'That there were adequate medical stores aboard.

41. That, in general, damage control equipment was adequate to carry out

damage control and rescue operations.



42. That no scbotege occurred.

43, That safety precautions issued as a result of the LEYTE accident were

being followed in the BENH INGTON »

44 That all the studies and investigations recommended by the LEYTE Court

T4

of Inquiry have becn initiated and prosccuted and that, as rapidly as could

¢ expected, the results of these studies and investigations have been, and

are being, applied.

?E& That the. BENWINGTON casualty would not have occurred had nitrogen been

in use in the catapults.
@T} That the BENNINGTON casualty would not ha#o cecurred had a non-flammabls
S

hydreulic fluid beon in use in the catapults.

47, That the discipline and general performence of duty of personancl in
damage control and roscuc oporations was outstanding, and in keeping with

+the best traditions of the scrvicos

48, That the catapult personnel, including officers and erow, werc cofficient

e

andzwell~treined.,.

49, Thét ne fault or blame should accrue to Captain ~ . Commandor

Lisutenant or Licutenant C

50. That the explosions were not due to the intent, fault, negligence or

inefficiency of any person in the naval service or connected therowifhu:;

51, That the deaths of , and injuries to all Naval and Marine Corps person-
nel which were suffercd or sustained as a result of the oxplosions herc
under inquiry were incurred in the line of duty and not as a result of tha

misconduct of any of them. )
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52. That the deaths of, and injuries to, all Naval Reserve and Marine Corbs
Reserve personnel which were suffered or sustained as a result of the ex-
plosions here under inquiry weré incurred whils such reserve personnel were

on extended active duty within the meaning of Public Law 108, 8lst Congress (Ac

of June 20, 1945; 34 U, 3. Cods 855¢~1) and in line of duty and not as e

result of misconduct of any of them.

§%3, That the death of the civilian involved, which was suffered as a result
of the explosion here under inquiry, was ineurred within the line and scope
of his employment by Westinghouse Electric Company while he was on authorized

temporary duty on board the U.8.S., BENNINGTON and not as the result of his

own misconduct.

54, That the deaths of, and injuries to, all personnel which were suffered
or sustained as a result of the explosion here under inquiry were not caused
by the intent, fault, negligence or inefficiency of any person or persons in

the naval service or connscted therew;ﬁé.

55, That it has been known for many years that 1opalized Diessl ignition has
ceceurred in the submerged areas of catapult engines. This ignition was not
considered dangerous due to the limited air supply and quick smothering
effect.bf the large surrounding oil,voiume. This is supported by many years
of catapult operations invo1ving hundreds of thousands of catapult launchings,
wherein nc casualties or mechanical problems resulted thersfrom. The U.S.5.
LEYTE casualty was attributed to Diesel ignition in the pneumatic system,
which is obviously dengerous. Correstive action was initiated and safety
precsutions were issusd to prevent recurrence of this casualty. As a result

of the U.S.S, BENNINGTON casualty it now appaars that there is a possxb111ty<f§;;§§%

of Diesel ignition, in submerged aresas of ‘the’ cati Ul Which masr rasch, tha: =
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" AET g oF i a0, :
‘pneﬁmatﬁc section in the accumulator due teo unusual circumstances. This

indicates that Dicsel ignition‘in any section of the catapult is dangerous
and must be completely eliminated, It is believed that complianbo with the
recomendations set forth herein will eliminate 211 possible fubure cas-

ualties of this type.




RECOMMENDAT IONS

en

i; That a fully non-flammable fluid be developed for use in high

pressure hydro-pneumatic systems in Nevy ships in lieu of prusently
usad flaumable hydraulic oils.

2., That, until such time as a fully non-flamable fluid suitoble For
use in high pressure hydro-pneuusstic systems can be found, the lecst

flammable suitable fluid be used.

(3 Thet an inert gas such as nitrogen be used in high pressure hydéro-
pneunatic systems, except small piston type, gilving dus considsraii-n
to the hazards involved in its onboord mamufacture, and that some neans

such as scenting be used for detection in event of leak:ge,

4, That, in the event it is impracticable to provide 100 percent nitro-
gen in the hydro-pneumatic systen, a lesser amount be used; the minimum

amnunt of nitrogen which will provide safety to be determined by best,

5. Thet, in the interim, until a suitable Hydrolube, and insofar as
practicable; an adequate.percentage of nitrogen, are in use in catapults,
such action as the following be taken:
a, Use of catapults and other similar systens operatihg on tho
high pressure hydro-pneuwntic principle be limited to the cbso-
lute riinimun comsistent with urgent military requirements.
b. If urgent miiitafy necessity demands the firing of cata-
vults operating with flanmﬁble'oilAand air, every possible pre~
caution be teken to pre#ent ancther caswaltiy, by use of: Meximun
eyele tines, maximm liquid level in the accummlator, lowest

i e
possible launching pressures,; strict compfiahce with instructisn

and safety precautions,
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c. The gasoline system be inerted during catapult launchings.
d, Magazines and bomb elevators be secured during catapult

operations.

£. That the accumulator over-pressure relief sYstem be redesigned to
accommodate full dischargo of the hydro-pneumatic system: including
comtustion products resulting from a fire within the accumulator, with-
out subjecting any portion of the hydro~pneumatic system to pressures

.excoeding design working limits.
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8. That such compartments as catapﬁlt compartments containing high
pressure hydro—pneumatic systems using flammable fluids be considersd
hazardous, that instructions be issued to vent such spaces to the at-

mosphere, and t¢ isolate them from the remainder of the ship, and

that sowrces of sparks, such as exposed lighting fixtures, be eliminated,

. 9« That future hydro-pneumetic system deeigns avoid arrangements
having direct liquid-gas contact,.

10, That Hydrolube for service use be thoroughly laberatory tested
under conditions which may be encountered in service to prove its safety,
including tests in partial nitrogen atmosphsre.

11, That the present research and test program at the Engineering

Experiment Station, in Diesel ignition and in the evaluation of hydraulic

fluide and of pressure snubbers and flame screens, be continued with
high priority.
12, That the present research and test program at the Naval Research

Laboratory, in the studies at high pfessure of the properties of air-

01l vepor mixtures and the ignition I¥ all gorts of- &is:ge region of
S E B b e :
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hydrocarhons in various oxygen~nitrogen nixtures, be continued and
expedited all possible. The focus of this progran sheuld be ths

determination of these facts which will demonstrate the degree, and

will set the linits, of safety of those hydraulic fluids of operational

interest, particularly Houghto-Safe 271, in air and air-nitrogen mix-

tures up to 4,000 psi.

13. That the present research progran at Pennsylvania State University
in flane prcpagation in alr lines be contimued.

14, That the study of the firefighting problens, and of improvenent

of equipnent and techniques for fighting fires arising fron hylro-
pneunatic systems, be continued. | |

15. That a study of elecirostatic charges in air-cil systems to

deternine whether a hazard exists at or near bulk oil surfaces be

und ertaken.

>

16. That catapult gravity tank vents be discharged cverboard.

17. That supplenentary service instructions be issued vhich mwore
specifically prescribe the frequency and scope of tests reguired to
deternine the sﬁitability.of used hydraulic fluids.

18. That eophasis be placed on meticulous cleaning of all hydraulice
éystams to reove nll foreign matter such as lint, grit, etec.. |
19. That a hydrostatic ocverload test of 50 percent over maxinmum’
working pressure be applled to the catapult hydroupneunatic gysten
after initial installation and during each shipyard overhanl.

20, That, pending develofnent of a suitable over-pressure relief sys—
ten, a perlodic check of the relief valve 1ifting pressure on fop of

the launching and retracting accumulators be prescribed,

21. That instructions for catapult log preparation be nmore specifi-
cally seb forth. 3TN




22, That, in the event a relief valve opens, the inside of the tep
of the accumlator he inspactéd for evidence of combustion and a report
be méde by message to tﬁe type commander.

23, That sction be taken tobobtain isoclation in order te prevent
widespread distribution of explosive gases, flamﬁ, and blast effects
from any source within combatant ships.

24, That emergency trip valves for cutting off fuel oil supply to
boiler burners be made more easily eperable, the trip to be easily
found in the dark and operablée from both the upper and lower levels,
25, That a study be made to determine the advisability of limited
supply of OBA equipment in certain isclated key control centers, such
as the Damage Control Central,

26, "That the following be emphasized:

(1) Frequent and realistic damage control drills, simlating

loss of key persennel,

(2) Self-aid eand first aid, especially for flash burns.

(3) The value of clothing in pretecting the body against flash

burns, .

(4} Importance ef dispersal of key persomnel in the same specialty,

and of medical supplies, throughout the ship,

(5) Drills in using emergency trip for cutting eff fuel supply

to boilers.
27. That no action of a legal mature or for disciplinary purposes be
taken, and further, that no disciplinary action is indicated and none is
recammended as to Captain ; Commarder . » Lieutenant and

Lieutenant .




2¢. That the Commanding Officer, U.S.S. BENNINGTCN submit a list of

those persons most deserving of commendation and the degree thereof,

Rear Admiral, U,3, Navy, President,

Rear Admiral, U.S. Navy, Member,

Captain, U,S. Navy, Member,

Captain, U,S5, Navy, Member.




