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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.

T Eos .
SIACNEI T G ey 25

[




C-CVA20({522)
Ser 522=036

.

P

,.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
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,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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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
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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
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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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