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SECRET

MISSION OF THE ORDNANCE MATRKIAL GROUP

The general responeibility of the Bureau of Ordneace Meteriel Grorp to the
Director of Ship Material, Joint Task Force ONE and to the Bureau of (rdnance was
to obtain all data poesible concerning the effact of an atomic homd explosion on
ordnance Quipment and eystems e&nd on the fighting efficiency from e&n ordnerce
standpoint of ships disposed sbout the target area at varying distancee from the
blast, The duts obtained mpy be ussd for determining the chenges necessary to *
ordnance quiprment so thet it will withstand blaet, heat, shock end redloactivity
resultiag {rom the explosion of & nuclear fiesion bomb., The Bureau of Ordnance
Feterisl Group was specifically responsidle for all matters pertaining to the
plenuing, prepesration, end coordination of activitiee concerned with material und-
e the cogrizence of the Bureau of Ordnance., The group wes epleo rolely respon-
eible for the inspection, for the collection and msseesmert of deta, for the anal-
y8ie of reeulte and preparstion cof reports concerning all pheses of the atomic
bemb effects on meimrial under the cognizance of the Bureau of Crdnence. The
group had & further responsibility to furnish lisison snd technical sdvice and as-
eletence to other assocleated groups on ordnance matters,

PLANNIRG

The types of crdnance to be included in the tests were limited in genersl to
those inetelled in the ships selected for the target arrsy. Most of the vescels
selected for inclusion in the teste were scheduled for decomrissioning or for in-
clusion in the inactive fleet. Therefore the most modern ordnance equipment had
not been installed in the target vessels. In addition some 1tems of the more mod-
ern ordnénce equipment currently in demand for maintenance purposes were removed
from the terget vessels ard insufficlent quentities of certein equipments result-
ed in & lack of sufficiently wide distributicn in the target srray to provide
complete dete.. Time was not aveileble prior to test "A" to install the most mod-
ern equipment in the target vesgele., Ordnance items of most recent design which
were not represented include: Fire Control Radar Equipment, Mark 26 end &4, Gun
Directors, Mark %8, 40, 54, etc, The construction of the items not included in
the testes resembles in general, thet of similer equipment in the vessels of the
terget array, therefore, comparisons will be possible besed on the demage suffered
by equipment of sirilar design.

To be of value, date on any demsge caused by the atomic bomb explosion to
ordnence (or other) equipment (r meteriel must be sufficientl; precise to admit
of accurste snalysis. Vieible demage ce&n be accurately ceralogued by treined ob-
gervers but damege to functionsl efficiency msy be more elurive, 7This hidden
damage cen be sscertrined by measuring the opersting efficiency of the instrument
by verious means &nd also by checking it ageinst the previously recorded velues
for the same irnstrument. This type of test requires tiue and skillerd operating
personnel., The varicus unites of the Bureeu of Ordnance Material Group were in-
structed to devise standerd inspecticn forms which would perrit recording the ex-
act condition of the equipment including its furctionel efficlency. These forms
together with instructions for completing ther were published in the "Red Book"
{Instructions to Target Vessele Ordnance) which wes distributed to all interested
pereonnel erd activities, In tke inetructions ccntsined in the "Red Book"
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SECRET
(Miesion of The Ordnunce Material Group, Continued)

--~ considerable emphaeis waes pleced on the fact that the "remarks" column of all
the inspections rorms wes extremely important and thet any unusual conditions of
the equipment should be carefully noted in the remarks column if thet condition
could not be adequately covered in the form proper. Many thousands of the in-
spection forms illustrated in the "Red Book" were distriluted tc the turpet vessels,

It was esrly reelized that the reduced complement of gunnery personnel in.
the garget vessels would influence adversely the ability of the ship's forces to
obtain complete and eccurste deta on the condition of ordnence items before and
efter the tests, Therefore, the Nevel Shipysrds st which the target vessels were
being overhauled were instructed by the Buresu of Ordnance to obtein #ll possible
date on bettery alignment, condition of puns and mounts, etc. Representatives
of the vsrious units comprising the Buresu of Ordnance Material Group were sent
to aseist the seversl yards in the preparation of the terget vessels for the tests.

In addition to instructing and assisting the crews of the target vessels in
the completion of the ordnance forme this contact familisriged our personnel with
the equipment in the target vessele so that subsequent inspectione could be made
quickly and efficiently, Aseistarnce wes givern to the yerds and to the target ves-
sels in loceting and instelling speciel equirment and especisml munitions.

ds far as possible it was deeired to simulate actual service conditions of
ordnance equipment. Consequently it wae plenned to have some equipment energized
ond oper:ting during the tests, The plane for operetirg equipment wers made to
determ.ne the relative susceptability of -opereting end nonoperating eou:pments and
therefore 1t wis decided to energize and hsve in normal operriiagz curdltion, at
varying distances from the center of the array, all types o° fire control systems
and & number of gun mounts. The U.S.S. PENNSYLVANIA, U.S.35., PENSACOLA, U.S.S.
WAINWRIGHT, U.S.S, PARCHE, Us.S.S. SARATCGA, U.S.S. MUGFORD, U.S.S. WITLSON, U.S.S.
RHIND, U.S.S5. RALPH TALBCT, U.S.S. BRACKEN, U.S.S. CORTLAM., U.S.S. CRITTERDEN,
U.5.5. DAWSCN, ond U.S5.S. ANDERSON were designated as opersting ehins. 1’ e amount
of electricel power aveailable was not sufficient in &£ll ceses tec su;ply power for
all system= so it was decided thst where two systems in the egame sh.v were iden-
tical one should be energi~ed and one "secured", Thus comparable could be obtained.
The following equitvment wes scheduled for operation in test "ABLE": Two Gun Dire
ectors Systems, Maerk 37, One Gun Fire Ccntrol System, Merk 57, Two Gun Fire Con-
trol Systems, Merk €2, One Gun Director, herk 34 System, Six Gun Directors, Mark
61, Two Gun Directors, Mark 3%, Three Torpedo Directors, Mark 27, plue five 5 inch
mounts and seven 40 MM mounts, The U,3.5. MUSTIN was substituted for the U.S.S.
ANDERSON juet prior to "ABLE" doy due to & diesel generator casuslty in the U.S.S.
ANDEESON .

The U.S.S. SARATOGA, U.S.S. PENSACOLA, Ul.S.S. PENNSYIVANIA, U.S.S. WAINWRIGHT,
- and U.S.S, MUSTIN had one director system in each ship set up to meintsin & con-
stant relative besring by means of & signel from the ship's master gyro compses,.
The relestive bearing selected permitted the director and mounts to point at tar-
gets previcusly specified by the Elasctronic Coordinating Officer end the special

oups.

& pThe immediate preparation for test "ABLE" involved a rapid and comprehensive
exeminetion of the equipment on all target vessels. Thie was made by the person-
nel of the Ordnance Mgterial Group Just prior to test ®ABLE" and definitely

SECREI
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SECREL
(Mission of The Ordnance Materiel Group, Continued)

-~ @stablished the condition of the equipment. Several errors in the reports by
the ship's forces were found and corrected by these irnspections.

The preparation for test "BAEER* was similer to that for test "ABLE" except
that some equipment was damaged and could not be repaired with the facllities avall~
able,

Wherever possidble equipment was repaired between tests and every affort was
r;do ts establish completely the condition of the equipment at the time of test

“m . :
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SECHET
GENERAL _DISCUSSION

:ﬂ!! ﬂll

The above water detonation of the Atomic bomb in Test "A" did very
little serious damage to the Ordnance Equipment on the target vessels,
It is regrettable however, that the actual position of the bomb at detonation
was so far fros the planned position, The error in point of detonation of
approximately 600 yards tended to nullify the carefully laid out distribution
of ordnance equipment which was designed to give a complete gradation of dam-

age to equipment, ax a result the information obtained is not as complete as
was originally intended,

The type of damage that did occur wes of the. type expected from blast
and as all ordnance gear is designed to withstand gun blast, most of the dam-
age was of a superficial nature, Directional effects were noted in that

. similar vessels equidistant from the explosion but . different sectors re-
ceived totally different amounts of damage. In considering this factual
report of damage for design purpcses it is well to keep in mind that while
present equipment may withstand the forces of the present Atomic Bomb, future
equipment must remain ahead of bomb development, Another factor which is
present to & minor degree in the detailed damags sections is the damage
caused by secondary fires on the target ships which occurred only because of
displays of inflammeble Army Quartermaster equipment,

The most serious material result of the explosion wae the lack of ship's
power for operating equipment on the ARKANSAS, NEVADA, INDEPENDENCE, SALT
LAKE CITY, PENSACOLA, and HUGHES all of which were within about 900 yards of
the explosion, The power failure reduced the fighting ability of these vessel
to a minimum, It is noteworthy that the repair of this damage by the Bureau
of Ships Machinery Unit within ten days greatly facilitated the inapections by
this group and provides an indication of the length of time necessary before

effective operation of ordnance equipment would be restored under emergency
corditions of this nature,

The second most serious failure was the damesge to radar antennae which
greatly reduced the accuracy of the fire control systems concerned, The need
for redesign of the radar anternae for greaster strength is a primary result
of test "A", It is noteworthy that modern rangefinders withstood this blast
with no internal damage and accurate ranges were taken after the explosion
without any repairs or adjustments. The retention of rangefinders and the
continued stress on the training of rangefinder operators appears to be a
‘natural ccnclusion.
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§3CRE2
GEFERAL DISCUSSION (Continued)

Favy ampunition which is the only type observed dy this group, with-
stood the heat and blast without change except for dents due to dlows a-

gninst material odJjects. The armor and special treated steels show no ef-
fects as & result of Test "AR,

Torpsdoes, mines and depth chargss were not detonated by the blast or
heat of the bomb, but twelve torpedoes on the INKDEPENDENCE either burned or
were detopated low order by secondary fires. All torpedoes on the ANDERSOX
and LAMSON were locsted by divers and were found to be unexploded, Two of
the ANDERSON's torpedoes were recovered for an analysis and this snalysis
showved no damage that could be attriduted to the effects of the bomd deton-
ation except that the guide ctud was stripped in each torpedo.

The aviation ordnance material withetood the bdomb effects detter than

the aircraft on which it was installed and therefore redesigning is nés in-
dicated at the present time.

The effect of the explosion on personnel is not e direct function of the
Ordnance Material Group but it is considered very prodbable that the personnel
would pot withstand the effects of the atomic bomd air bdurst nearly as well

as the ordaance material which bas, in general, been demonstrated to be more
resistant to the bomd effects than the platforms on which they are mounted.

SECE3Z
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SECRET
GENERAL NTSCUSSION (Copt'd)
IEST "B*

Tus sarious damage to ordnence equipesnt in test "BY was restrictd te
a distance of *bout 800 yards from ths point of detonation except in the case
of the NEW YO... and SALT LAl CITY, The heavy equivment generally yeceived
more damage t 'n the light or wedifim welght equipment, This damage to heavy
equipaent such :n turrets, major caliber mounts, and directore is probably
due to the fact that they are hesvy and for that reacon were not decigned
with sufliclently strong restraining devices to prevent upward mction, The
shock from *he underwater detonation was of sufficient force and in such a
direction as to cause the heavy equirment to move vertically sgainst the re-
straining devices, which proved inadequate, This is evident in the breaking
of holding-down c¢iips on the WEW YOKK, NEVADA, PENS/COLA. and SALT LAKE CITY.
The 5"/38 mounts on *he HUGLES showed a similar effect in that the trumnion
cap sgaare holding bolts were strotciied by the upward iar of the guns, It
is extremely interesting to note that no light weapons were damaged beyond
operrbility by test "B" and the only damage to intermediate caliber guns was
in the HUGHES, )

The fire control equipment received considerable damsge on vessels with-
in 700 yerds of the bomp, The equipment on the HUGHES and PFNSAZOLA was
simost completely inoperative but as the power plants on these vessels were
badly demaged the fire control equipment wculd not have beea of any value,
The gunsights Mark 14 and 15 were generally not as severely damaged as in
Test "A®" but about 20 to 25% of the sights sustained damage principally from
moisture and Jammed ray filters.

Some gun directors on the HUGHES, PENSACOLA, SALT LAKE CITY, NEVADA, and
NEW YOHK received serious damage, while the Gun Dire-*~rs Mark 37 on the
PENNSYLVANIA received minor damage which would render the equipment inoperable
for about two houra. The latter type damage is ccpable of correctioca by a
minor redesign of the equipment, The ligit Gun Directors Mark 51 received
some damage such as ioss cf sights and currosion but generally sustained
little sericais damage,

The redar arionnae damage was not as nsiiceable ag in test ®A" but this
was par:ially due to tn: “sstruction of antennae in tie early test and the
shortage of replacements for test "B", The primary damage to radars was tube
breakage, In general i: can be staied that fire control radars more than
1500 yards from the detonatiun were undamaged while all those closer than 800 ,
yards were completely . :~perable.
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SECRET

GENERA]L, DISCUSSION (Cont'd)
nge

The sharp line of demarcation between serious and minor damage to all
ordnance equipment is illustrated by the HUGHES and MAYRANT, The former,
which was about 200 yards closer to the bomb but in another sector from the
latter, was reduced to a minimua fighting efficiency while the latter sus-
tained only minor damage to ordnance equipment, ‘

The ammunition withstood the test with practically no effects as no
ammnition was burned or detonated. In fact, no ammunition was rendered
unfit for usage by the direct action of the bomb, The shock played havoec
with ammunition stowages within about 800 yards by displacing battens and
stanchions and allowing the ammunition to jar from its stowage into large
disorderly piles. Some 8"/55 powder tanks on the PENSACOLA were torn by
the tossing about received from the explosion.

The underwater ordnance equipment in all vessels that remained afloat
was inspected and subsequently analyzed, This equipment in general re-
ceived little serious damage., Torpedoes on the HUGHES and some on the
MAYRANT were shocked from their tubes but two of the torpedoes on the
HUGHES were not thrown clear and remained hanging over the lip of the torpedo
tubes, OSubsequent analysis of the two torpedoes remaining in HUGHES revealed
that they were badly damaged. A special weapon of the torpedo type was sudb-
merged on the deck of the APAGON, This weapon was recovered by divers and
was found to be severely crushed and inoperative.

The - iatlon ordnance equipment again proved itself stronger than the
airplanes on which it is used. The ships armor suffered no damage what-so-
ever,

The inspections were not as comprenensive as those made in test "A" due
to the radiocactivity., No power was available on m.st of the target vessels
because personnel were not permitted to opsrate the necessary machinery due
to the radiological dangers. Power from an ex!s=rnal source was made avail-
able however during the inspections on certain impuctant vesse’s., Farther-
more, the ship's crews were not pernitted sufficient time on board their
ships to make complete inspections and az a ree:lt the completion of the ord-

nance inspection forms was not requi.ed tut each vessel was required to submit .

a general summsry of the coniition of the ordnance material after test "B",
SECRET
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SECKET

The ‘nspections by the personne) of the Ordnance Material Group were
made under difficulties as the radioclogical conditions of the vessels re-
sivizted their inspection time on any vessel to short periods. It must be .
understood that at the end of these short periods the personnel had received
their daiiy tnlerance of radioactivity and were prohibited from further
inspections that day, Furtheru.re, the total time for ingpection of all
target. vessels Lad to be held to & minimum to prevent exposure to insidious -
radloactive elements over extended periods.

Representative samples of damaged equipment werv obtained for shipment
to selected ordnance activities wherever possible for analy=-is, Thie was
necessarily restricted by the fact that all topside equipment was more or
less radiocactive and required cereful decontamination before shipment., For
this reason the value of further analysis was carefully weighed in each case
to determine if the data to be obtained wer¥ woi .. “htie risk involved,

The contamination of the vessels by radioactive materials necessitated
that decontamination prccesiree be tried. These meas.res were improvised
and by their nature were very detrimental to all topside ordnance equipment,
The use of high pressure salt water streams and lye removed grrase and paint
thus permitting unrestricted corrosion, This might h:-e¢ been controlled if
persopnel had been avle to reswivice equipment but the radioactivity prevent-
ed any reboarding by ship's companies for this y:rpose. The lack of maine
tainance wnd excessive corrosion often inade it impossible to distinguish bet~
ween primary and secondary damage, I. i.st be constantly borne in mind that
affective decontarination measures against radioactivity will certainly be a
necessary concomiiant of future applications of atomic explosions. This is
not a matter to be dismissed lightly but, rather, one of gravest concern from

p

& military view point. A careful am: thorough investigation of future de-
contamination measures should be made by the designers of ordnance equipment
with a view toward the design v. this equipsent to withstand such measures.

This report is written entirely from the standpoint of Ordnance Material
but the personnel problem is one of great importance and relates directly tc
the operabi..ty of ordnance equipment, It is considered likely that all pere
sonnel in the severely damaged vessels would have been killed or seriously
injured by the shock throwing them ageainst overheads and bulkheads. Further-
more, the radicactive material which contaminates the vessels would probably
result in many fatalities. The probsbility of the ordnance material with-
standing the atomic bomb in test "B®™ better than the operational personnel is
Just as great as it was in test "A", :
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BICBE2
SENERAL DISCTSSION (Continued)
SOMPARI SON BETWEEN TESTS "A® AND -o”

The twe tests were very different in their physical aspects and results,
It 1s, tharefore, difficul ; to find a sound basis for comparison. The fol-
. lowing 4iscussion covers all phaset on which suf‘iciernt meaterial is availadle
to support a comperison.

Test "A' caus~d damage t> topside ordnance equipment of a type which
- might he expected frorm an air bdursi, 1.e. dlast and wind damage, with shock
ana heat as se.ondary considerations insofar as their effect on ordnance -
quipment is concerned. Tue radiorctivity 414 not affect the operahility of
ordnance equiprment itself.

Primar: damage was to topside ordnance equijment while below decks e=
quipment sustaincd little or no damnge, as bdlast and heat 414 not extend
belrw deckyd and “he equipment was sufficiently sturdy to withstand any shoek
transmitted to it through the ship'es structure. while the qualities duilt
into topside orlnance equipment to withetand ordinary gun bdlast undoudtedly
were responsible for the remarksble resistance of such equipment to dlast
damege there was, in general, fairly extensive damage to the lighter ord-
nance equipment out %o 1,000 yards and in some oategories well beyond this
mange. Director and gun shields vere badly dished-in, many gunsights Mark
14 and 15 were damaged, radar antennae and their supporting structures were
demolished and a number of stadle elaments and light guns were rendered ixn-
operative. JFrom the observer's standpoint on initial inspection the damage
appeared to be quite extensive, dut detailed inspections and teste revealed
t_at much less actual dsmage had occurred. A number of the foundations for
the lighter guns sund mounts were distorted in vi.ying dcgree and it is ocon-
sequently certain that dettery misalignment resulted in some directo. ocon-
trolled batteries. Irclosed 4directors and mounts, where the structure was
1light, presented a battered appearance dbut examinatiocn revealed thet the
enclosing structure protected the more del.cate mechanisms housed therein,
Wherever the blast, with its attendant high velocity and pressure, st usk
at the normal to a flat surface, wvas "pocketed®, or was reflected against
any surface, the structures generslly gavTe way unless heavy armor was en~
ccuntored. This phenomenon extended out to atout 1,200 yards and out $o
2,000 yards or more a tremondous force was exarted on lirge flat surfaces,
The orientatior of such surfaces to che direction of the center of deton-
ation and the amount of shielding from adjecont structurce had mach to Ao
with the smount of damage received.

Many opes 5F, 3* and 49 MM received only superficilal damsge, dut un-
less shielding from adjecent superstructures was present the searing hsat
geacrally fried the grsese or sush mounts out to 1,000 yard~, giving them
& poor appearance, At such mounts the prodedle effect on personnel from
dlast axd heat alome is odviouns,

S30832
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SECRED
SRMIRAL DISCUSSION (Coatinued)
QOMPARISON RETVERN IESTS *A" AND 2%

The Instrumentation reports, paiticularly those of the Bureau of Ordnance,
the Bureau of Ships, tho Naval Nedical Reseerch and Radioclogical Safety Groups
should be carefully studied in order to determine what prodadle effects on per-
sonnel would result from dlest, heat and radiocactivity at exposed ordmance lo-
oations., It is certain that ever lightly shielded strustures furnished very
consideradle protection from the dlast and heat, It is protedle that heavily
arsored structures furnished some protection from the direct initial dombard- -
ment of neutrons and gamma rays from the Test "A" durst,

Tost "A" dameged equipmen: farther out in the target array than 4id Test
"B although this damage was primarily to topside equipment of the lighter
type. Tent "B" dameged equipment severely out to adout 800 yards. This dam-
age wvas primarily caused by the violent motion transmitted through the hulls
of the vessels from underwater shock or from blows from the large weights of
water which were a result of the waves created in the lagoon or from the Ade-
scending water cascade, Of those factors, evidence supports the belief that
the action of shock waves wae by far the principal cause of damage.

It 1s interesting to note that in Test "B® there was a sharp dand of de-
marcation of serious damage such as might be expected in the case of conven-~
tional underwater explosives vhere the foree and resultant damage decreasys
sharply (approximately exponentially) as the distance from the center of the
detonation increases. There appears to De a very narrow band adout the center
of explesion such that within the imner radius of the band very serious dam-
age is experienced and outside the outer radius of the band little or no dam-
age is experienced. Y¥ithin this narrow dand, the damage observed falls off
vith extreme sharpness from most serious damage to very minor damage. This

band limiting the dnmage area appears to be determined dy the stress at which
fajlure of most vital shipboard material occurs.

There was negiigidle damege from the air dlast that accompanied the und-
ervater detonation. Heavy topside structures and bdelow-decks equipment sus-
tained the most damage in Test "B, Heavy director fcundations and pedestals
vere thrown out of alignment within the serious-damage zrea and bDelow deck
ammunition stowages, inocluding shell deck stowages of heavy projectiles, were
torn loose and the ammunition was thrown abdout. Rxeluding those in the U.S5.S,
ARKANBAS and the U.S.8. SARATOGA, which ships vere sunk, only one below-decks
plotting room, in the U.S.S. HUGHES, was present within this area. The de-
low-decks ordnance equipment in this vessel sustained consideradle damage.
While this is not sufficient evidence in iteelf $o0 conclude that all below-
decks plotting rooms in this area would be severely damsged, a study of the -
damage to Bureau of Ships below-decks equipment, would indicate that similar
damage to Ddelow-decks ordnance equipment is a distinct prodadility.

BRCRRBT
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S§BCRET
GQENERAL DISQUSSION (Continued)
QOMPARISON BETWERN TESTS “A" AND "BY

Agein in Test "2", there was no damage to ordnance equipment from radio-
activity, but there was damage from the decontamination procedures employed
snd such damage must be taken into account in design if effective decontamin-
ation measures are devised. By far the most serious aspect of Test "B" 4s the
probadble effects of radioactivity on perscnnel. The radioactivity effects
covered virtually the entire array and were not confined within a sharply de-
fined srea as would de the case of shock damage to personnel. While in Teat
"A" the radicactive effects may be described by the commonly used term "death
ray", effective to a certain distance, the effects of Test "B" were more sim-
1lar to a2 very persistent poisonous gas which has enveloped the ships. In
the former case shielding will probadly be very difficult from a practical
ship-design standpoint, and a most careful study of the Naval Medical Research
and Radiological Safety Group reports should be made to ascertain the extent
of shielding required at various distances. In the latter case, while the
instantaneous "ray" bomdardment is shielded by the water, residual radioactiv-
ity ranging from highly dangerous to lethal was encountered on the ships and
effective decontamination of topside areas would become immediately necessary.
A stuldy of the Naval Medical Report, the Radiological Safety Report and the
Bureau of Ships Decontamination Report for effects on personnel as a result
of Test "B" i3 also indicated.

SRCRE
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LONCLUSIONS AND RECOMMENDAT]ONS

It 1e concluded from Tests "AM and "B", two atomic explosions far ex~
ceeding any known application of conventional explosives in warfare, that
redesign and strengthening of ordnance equipment, in common with other ship-
board equipment, will bde necessary to a degree which will withstand these
explouions at a distance to be determined by the Chief of Naval Operations,
having in mind the total strategical, tactical and material implicetions.

It is further concluded that, unlike conventional explosives, which are gen-

erally localized in effect, these tests provided a basis of comparison of -
damage to ordnance equipment with damage to all other shipboard equipment and

that on the basis of such total comparison the ordnance equipment stood up

very well.

This 1s as it should be, for it is obviocus that the repulsion of sub-
sequent attacks, whether conventional or otherwise, will be necessary re-
gardless of any other damage a ship receives. In fact, the strengthening
of ship's power plants as well as director and gun foundations against air
burst applications of the atomic bdomd will bPe necessary to permit the re-
maining undamaged ordnance equipment to operate at greater thsn minimpum ef-
t!ciency and this is considered of primary importance.

lron & design standpoint it is considered that the damage may be divi-
ded into two phases for both tests:

(a) That which revealed weaknesses of certain equipment in com-
parison with all other ordnance equipment: such as radar an-
temnae. In addition to this type or included within 1t, is
thet damage which relates closely to damsge from convention-
al explosives, Thus, if a certain type of protection is
needed for conventional explosives it follows that the Atom-
ic explosions may accentuate the need for this feature. An
example would be the case of protective shields, required
against conventional explosives for protection from frag-
mentation and against atomic explosives for protection from
dPlast, heat and radioactivity.

(v, "That typs of damage in vhich all important shipboard com-
ponents sustained damage, including ordnance equipment. With-
in this type should be included the total effects upon person-
nel and the design changes necessary to protect personnel.
Bedesign to meet thia type of damage requires high echelon
planning and coordinstion among the several meterial agencies
to dotermine that rasdius from the center of detonation of
present atomic explosives within which it is impracticabdble
to pursue design changes without encroaching disproportion-
ately upon present military characteristics of the vesssls.
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Bxcept for radiocactivity and the most important remifications of this
new effect in warfare, the other phenomens of the atomic bomdb explosions are
those encountered in conventional explosives, but to a far gLreater degree,

A mine for exemple, which detonated in very close proximity to a single shio
could well cavee material damage to a portion of that ship similer to that
resulting from the atomic bomdb, dbut the atomic bumb will cause such damage
to all varts of many ships within & considerable ares. Fragmentation, how-
ever, was not of significant importance in Tests "A® and "“B*,

It is finally concluded that radicactivity, wh'~h is lacking in corven-
tional explosives, is such a newv and important factor in its effect upon per-
sonnel, thet it may well out-weigh, from a design standpoint, many of the
present design considerations and practices, It is believed that radioac-~
tive effects and accompanying problems are undoudtedly the mos¢ important
finding of the test and too much strese cannot be placed on the need for study
end experimentation to counteract this factor. The above 1s true although
redioactivity did not directly affect ordnance material.

Accordingly 1t is recommended that:

(1) Veaknesses in present design, as discussed in this report, be
corrected as goon as practicable, wherever such correction does
not involve complete redesign of major equipment,

(2) Pricr to undertaking any major redesign, all design, medical,
strategical and tactical agencies concerned should confer in
order to establish a minimum Adistance from the point of atomic
detonation beyond which all important shipboard equipment and
Personnel are to be protected and to remain operative. VWhen
this distance is established, the redesign of equipment shorld
be undertaken in close collaboration among the sevsral design
agencies. The dats in this and other parts of the Joint Task
Force report should be used aa a basis for such changes as
may be indicated.

(3) As & result of Test "B", a program be inssituted to study whock,
shock mountings and shock resistant materials to minimisse this
type of damage. '

Specific recommendations concerning the varicus types of ordmance equip-

" ment are included in their appropriate section of this report,
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TEST "A®
GENERAL DISCUSSION

The Atomic bomb air bturst produced an explosion similar to that which
would ke expected from the detonation of 20,000 tons of TNT, This similar-
ity applies to the totel energy releasec in terms cf heat, light and kine-
tic energy, but this similarity doesn't necessarily apply to pressures, shock
waves and general destructive effects as the explosion rates and the mass of
the explosives are greatly dissimilar., The raediological effects of the fission
bomb air burst on target vessels is much less evident than the effects from
the underwater explosion, This is due to the fact that all fission products
and other radiocactive material from the air burst were carried aloft by the
air current and dissipated over a large area., The initial radiation which
accompanied the explosions, however, was much greater from the air burst than
from the underwater burst due to tne shielding effect of the water in the
latter case.

PEESSUNES s

Feak pressures encountered in the air blast were in the range of 2000
psi near the center of the burst and fell off rapidly in the first few hun-
dred yards to below 100 psi. At the outer edge of the target array, peak
pressures were from 1 to 3 psi, The peak pressures had & duration of from
1/2 second near the center of the burst to 1 second at the outer edge of
the arrey. The peak pressures fell off rapidly and dropped off to below ate
mospheric pressure in a little more than a second.

WIND VELOCITIES:

Wind velocities up to 100 miles per hour were encountered near the cen-
ter of the blast but dropped off to about 10 miles per hour near the outer
edge of the target array.

IEST "B"

The underwater atomic bomb explosion produced effects which might be
similar to the simultaneous explosion of 15,000 tons of INT below the water
and 5,000 tons of TNT at the surface of the water, A column of water rough~
ly 2,000 feet in diameter was thrown to over 5,000 feet altitude, The ex-
plosion was accompanied by the development of a cloud containing radioac-
tive particles, which enveloped the entire array. Radicactive effects from
the undervater explosion were extremely marked, The high residusl radio-
activity of the targets may be attributed to the fact that the fission pro-
ducte were held in the column of water thrown up by the explosion, which
then €ell back on many of the target vessels and deposited these products
on the target ships and to the absorption of radioactive material by water
in the lagoon,

SECERKRET
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SECRET
TEST "B
PRESSUKES

Alr peak pressures in Test "B" were cons.derably less than those en-
countered in Test "A", amounting to 15 psi at & few hundred yards from the
center of the burst and dropping to 1 psi near the outer edge of the ar-
ray. “uch peak pressures had a time duration similar to that of the pres-
sures encountered in Test "A", namely 1/2 second, Water peak pressurea
encountered in Test "B" approached 7000 psi at mid depth and 5000 psi at
the surface within 1000 yards of the point of detonation, Surface and mid
depth pressures fell off to less than 400 psi at the outer edge of the ar-
ray and were approximately equal, Water peak pr:ssures were of a duration
of less than a millisecond aud dropped off to near zero in a few milliseconds,

WIND VELOCITIES

Wind velocities i~ Test "B" were less than those encountered in Test
"A%, however exact ratios are not available at this time,

It is regretted that a more letailed account of the physical effects
of the fission homb explosions cannot be portrayed in this report but all
exact data on the resulting physical phenomena are the express furztion of
the Instrumentation Groups and will be included in their reports which will
be of higher classification, It is significant, however, that oi' the ef-
fects noted, all except one, radioactivity, are those normally encountered
in the use of conventional explosives, but of much higher magnitude.

The radioactivity, is a new and extremely serious problem which can-
not be minimized due to its effect on personnel., .The tests have demcn-
strated that radioactivity had no effect on ordnance material but its ef-
fect on operating personnel requires that it e fully studied in correlae-
tion with blaat, shock, and other effects in connection with the design of
ordnauce equipment, The study should particvlarly include an analysis of
the effecztis of radiocactivity on the animals placed in the target vessels.
It is believed that an interesting comparison may be made of the eff:cts
on animals in ordnance locations at various distances from *he center of
detonation and the measurement of radioactivity in similar lcrations, Some
deduction as to the effect of shielding from heavy and light armor at var-
ious distances may then be possible from such a study.
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TEST AN ‘ H
INSTRUMENTATION
PLANNING

It was earvly understood that complete and accurate instrumentation
of ordnance eso-ipment and areas eesentlal to the stowage, hzndling or
operation uf ordnance equipment would be necessary to analyze the results
0f thu tec eoffectively, Inatrumentation data had to be grthered for
Lirect correlation with the damcge observed after the atomic detonations
erd for application to changes in ordnance design and operation,

The Bureau of Crdn:nce Material Group, however, possessed no
instruments of its own and was not responsidle for the design, inatallation,
or operation of any instruments, Phenomena such as shock, accelerstion,
blast, static pressure, temperature, and gamma ray and neutron density were
anticipated and & record of thelr value at ordnance locztions wns of primary
intarest, To cover the instrumentation needs of the Group, a clioss lialson
was maintained with the various Instrumentation Groups which were procuring
data which would be applicable to ordnance materiel,

Tha respective instrumentation groups were requested to make
measurement of blast, acceleration, temperature and radiation at approx-
imately one hundred ordnance locations selected by the Ordnance Material

Group, Time~intensity information was requested in preference to pesak
readings, '

BLAST MEASURRMENTS

The Alx Blast Comumittee agreed to supply the Ordnance Material Group
with one huadred follmeter gauges, provided this group would be responsibdle
for the location of the foil pots. The Air Blast Committee agreed to
install the foll, read the geuges, and evaluate the results,

The follmster is essentially & cylindrical pot covered by a doudle |
face plate, perforated by a set of holes of various diameters, Between ‘
the two plates is an aluminum foil, The foil stretched across a given
hole bursts under a certain bdblast pressure, which must be greater for holes
of smaller size, It is a pesk reading air dlast indicator.

Gauge pots were installed at Yearl Harbor and Terminal Island by :
Ordnance 'laterial Group Personnel in one hundred and two locations, Nine-
five of these pots were foiled at Bikini prior to Test "A" the remainder

Jeing unfoiled due to lack of the special type of compartmented face plates
required for internal locations,

Six of thesé gauges, none of which were in entirely sealed locetions,
gave significant readings in the ABLB Test,

S-E-C-R-B-T
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TEST 1AW

BLAST MEASUREMENTS
(Cont'd)

Twenty-three of these pots were refolled for measurement of blast
in Test "B", All of thoss refoiled were on vessels close to the center
of the array where sufficient blast to glve readings at internal gauges
was expected,

The Air Blast Committee also had available a number of Free Fiston
Gauges to measure dlast, and agread to place three at internal ordnance
locations but due to the difficulty of installation and the pressure of
work, only one was installed,

heagsurement of shock and blast st five locations (gun shields and
turret tops) was aleo requested of the Air Blast Committee and the
Committee placed at each of these locations four foil gauges ard two
groups of five crusher geuges,

TEPERATURE MEASUREMSNTS

The Bureau of Shipg Instrumentation Group agreed to furnish
temperature paint specimens at all the locations requested and plaques
of temperature pellets at representative locations, The temperature
paint shows definite chonges of color depending on the maximum temper-
ature to which it 1s subjected,

The Ordnance Material Group, to relieve the Bureau of Ships
Instrumentation Group of the burden of distridbuting paint to many
locations, obtained smsll metal plates on which the paints were
aprlied. Two~hundred thirty-three of these plates were distributed
by the Ordnance Material Group., The Bureau of Ships Instrumentstion
Group distributed temperature pellete and temperature paint at numerous
locations as well,

After Test "A", of the temperature plates recovered, sixty-seven
showed sufficlent change to warrant further analysis and all of these
Plates were in exposed locations, Final analysis of all temperature
mezsurements will be included in the Bureau of Ships Instrumentation
Group report,

Thirty-seven of the temmerature plates were specially distrituted
b7 the Ordnance Material Group for Test "BY,
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S-E-C-R-E~T

TRST AN
RADIOACTIVITY MEASURRMINTS

The Radlological Safety Group furnished packets as described
below, which were distributed at more than two~hundred ordnance
locations for Test "A" and one~hundred locations for Test "B",
Each packet contained one casualty film badge, one personnel film
badge, a sulpher pellet and a phosphorous pellet, The film gives
A measure of ganma radiation dosages while the pellets measure
neutron dosages,

Distribution and cnllection of these packetis were handled by the
Radiological Safety Croup and the evaluations of the films and pellets
will be made and reported in the report of the Radiological Safety
Group,

To obtain further infarmation concerning radiation density at
ordnznce locations, twenty-five lead plles were distributed by the
Naval Medical Research Group., Film, buried in various depths of lead,
€ive an indication of the radiation density. The lead piles were bduilt
by the Naval Medical Group at the suggestion of the Ordnance Material
Group,

STATIC PRESSURE MZASUREMENTS

To obtain information concerning static pressure at ordnance
locations, a 1l1at of thirty-nine locations was submitted to the Bureau
of Ships Instrumentation Group requesting installation of static pressure
gauges, The Bureau of Ships Instrumentation Group agreed to install as
many as could be spared up to forty and to read and anelyze the data,

Thirty-four peak pressure gauges, three pressure time cylinders, and
one pressure time recorder were placed at seventeen different ordnance
locations for Test "B¥, Collection and analysis of this data will be
accomplished and reported by the Bureau of Ships Instrumentation Group,

ACCELTROMETER MEASUREMENTS

To deternmine accelerations experienced by ordnsnce equipment the
Ordnznce Material Group initiated, through the Sureau of Ships Instrumen-
tation Group and the Naval Research laboratory, a design of a peak~reading
accelerometer., This instrument measures peak acceleration by indenting
an aluminum esample with a hardened steel point, The dlameter of the

indentation is a measure of the acceleration, ’
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TRST M"A"

ACCRLERC{ITER MEASREMENTS
(Cont'd)

Wit the close cooperation of the Bureau of Ships Instrumentation
Group, the Naval Torpedo Stetion, Alexandria, Va, duilt fifty of these
geuges. Locations were chosen with technical auvice of the Bureau of
Ships representatives and base plates were located by the CUrdnance
Group at Pearl Harbor and Bikini,

Forty-one accelerometers were located for Test "A" and forty-four
accelerometers for Test "B", TFor the second test suveral old locations
vere eliminated and new ones added. The changes were mnde to obtain
more information below decks where the accelerations were expected to be
of major significance,

The aluninum samples from these nccelerometers were collected by the

Bureau of Ships Instrumentation Group and the results will be included in
their report,
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TEST A" LOCATIONS OF PRAX
PRESSURE AND PRESSURE TIMB RECQRDERS

B3=33 US3 ARKANSAS
Circle deck, No. 2 Turret
Handling room, No., 6 Turret
Gun chamber, No. 3 Turret

BB-36 US5 NZVADA
fendling room, No., 2 Murret

IX-300 PRINZ EUGEN
Gun chamber, Turret B
Projectile handling room
platform,

B3.34 USS NEV YORK
(. chamber, No, 3 Turret
fAandling room, No, 3 Turret

DD.410 USS HUGH®S
Small arms armory

DD-413 USS MUSTIN
No, 2 Mount

D43 7SS : NWRIGHT
No, 2 lount
Ammunition handling room

BB.38 USS PE" ""VILVANIA
Magagine
Gun room, No, 1 Turret
Handling room, No, 7 5"/38
Gun Director, Mk. 37, Port
Gun Director, Mk, 34, No,, 2

CA-25 USS SALT LAKE CITY
Handling room '

"BB(JAP) NAGATO

Gun chamber, No. 1 Turret

CV~3 USS SARATOGA
Gun mount 5"/28 No, 5
Gun Director Mx., 37
Fandling room, 5"/38 No. 6
Handling room, 5"/38 No, 7

SS.205 USS SKATE
Forward torpedo room

Both positive pressurc snd vacuum gages,
Pogltive pressure gage reinforced mount,
Positive reinforced,

Positive and vacuum geges.

Yositive reinforced,
Positive,

Poaitive reinforced,
Positive,

Two positive gages.
Positive and vacuum, bdoth reinforced,

Positive and vacuum, doth reinforced,
Positive,

Positive,
Positive reinforced,
Positive, ‘
Positive reinforced,
Positive,

Positive,
Positive reinforced,

Positive reinforced,
Positive reinforced,
Two positive gages.
Positive,

Positive reinforced,
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ST _"A" LOCATIONS OF PRAK

PRESSURE AND PRESSURE TIME RECORDERS
Cont'd)

APA~63 USS BLADEN
¥o, 2 Cargo hold Two positive gages,

APA~87 USS NIAGARA
Ko, 2 Cargo hold Two positive gages,

DD-404 USS RHIND
Handling Room No, 4 Pressure time recorder,

S-E.C-3-B-T
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TEST "A" LOCATION OF ACCHMLEROMETERS

CA-24 USS FENSACOLA

CA~25 USS SALT LAKE CITY

R3.38 ISS PENNSYLVANIA

BB.36 USS KIVADA

ID-408 USS WILSON

DD-404 USS RHIND

DD..390 USS RALPH TALBOT

$-E-C-B-E-1

Mk, 63 CFCS; base underneath Mk, 51
director, port side, , .

Mk, 32 director rangefinder U bracket,
Base of Mie, 33 director,

Mk, 51 director on deck on bdraces stbd
on shell tray # 1 turret (also one near
shell tray # 1 turret)

Near shell tray # 1 turret,

On shell tray # 1 turret,

Mk, 33 director base,

Mk, 32 director inside on frame,

Mk, 61 director aft underneath on drace.

57/28 twin mount inside on deck,

Mk, 34 gun director top of director,

Mk, 37 director top of shield,

Mk. 37 director right of control officer,

14"/45 turret shell tray; # 2 turret,

5"/38 vase aft (two)

Pase of Mk, 51 port gun director (40 MM).
Underside of sthd 40 MM gun plat€ornm,

Main deck over beam just inboard of base of
port torpedo tube,

Neck deside port and stbd Mk, 27 tarpedo
tude (two),

On NRL dracket in Mk, 33 main batiery
director,

Deck beside sarmored tube Jjust below Mk, 33
Director,

After drace, armored tube main director Mk, 37
NRL bracket Mk, 37 director,

Crosgbraces port side Mk, 37 director,

Torpedo director foundation port side.

Torpado racks port side outboard,

Underneath Mk, 51 director stardoaerd,
Starboard 40 MM and Port 40 MM {two),

After 5"/28 turret,

Outside wing of baxe of Mk, 33 director,
Inderreath tese of Mk, 51 director forward of
brides,

Seside base of tar pedo director Mc, 37 sthbd,
wing of signal dbridge,

U dracket of Mk, 33 director port side,
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TEST WA" LOCATIONS OF ACCELHROMETERS

DDw411 USS ANDERSON

APA-57 USS GILLIAM
APA-63 USS BLADEN

+ DD-367 USS IAMSON

DD-290 USS RALPH TALBOT
DD..z89 USS MUGFORD
DD.410 USS EUGRES
DD-404 USS RHIND

CV1-22 USS INDEPTNDENCE

BE~36 USS NEVADA

BR-38 USS PENNSTLVANIA

CA~25 USS SALT LAKE CITY

USS LST 661

38-305 USS SKATE

S8-%84 USS PARCHE

8B C-RF} T

(Conttd)

Large I beam inside Mk, 37 director.
Rasa of torpedo director Mk, 37 forward,
of dbridge, .
Base of starboard 40 M4 Mount,

Rage of # 3 gun aft,

# 2 hold,

Frame 109, wvather deck,
Inside #1L-5" Mount,

Inside #1-5" Magazine,
Inside #1-5" Magaszine.
Inside Gun Director Mk, 37,
Inside #2-5" Handling Room.

Central Stbd, Bangar Deck.
Forward Magagzine,

Inside # 1 Turret,

Inside % 1 Magazine,

Gun Director Mk, 37 in=ide shield,
Inside 5"/38 Twin Mount,

Inside # 1 Turret Magazine,

Inside # 2 Turret 14"/35,

Inside Aft Port 5"/28 Twin Mount,
Gunfire Control System Mk, 63 ~ Internal
Mk, 51 Ped.

Inside Forward Stbd. Twin Mount 5"/38,

Inside # 1 Turret,
Inside # 1 Magazine,

On Deck.

Conning Tower,
Forward Torpedo Room,

Cigaret%e Deck,
Connling Tower, Control Room,

Inclosure (D) to Director Ship Material Serial 001500,
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APA-€0 USS
APA-61 USS
APA-63 USS
APA-64 USS
APA-68 USS
APA-A6 USS
APA-68 USS
APA~70 USS
APA-71 USS
APA-73 USS
APA.77 USS
APA-83 USS
APA-87 USS
DD.367 USS

DD-.368 USS

DD.z71 USs

DD-389 TSS

TEST WA® LOCATIONS FCR MEASUREMSNT OF. RADIOACTIVITY

BANNER
BARROW
BLADEN
ERACKBN
3RISCOR
BRULE
BUTTE
CARTERRT
CATRON
CLEBURNE
CRITTRNDEN
FILIMORR
NIAGARA
LAMSON

FLUSSER

CONYNGEAM

MUGF(ORD

$-3C-3-E-I

On deck, hold or mugasine.

On deck, hold or magezine,

On dewck, hold or magazine,

On deck, hold or magazine,

On deck, hold or magasine,

On deck, bold cr magazine,

Cn deck, hold or magazine,

On deck, hold or megazine,

On deck, hold or magaszine.

On deck, hold or magasine,

On deck, hold or magazine,

On deck, hold or magazine.,

On deck, hold or magazine,

Deck amidships, #1-5" mount, Handling room,
magasgine, main deck fantail, Mines and depth
charges, min deck fantail, torpedo exploders,

torpedo shacks, torpedo detonators, main deck
stowage, torpedo, center line tude superdeck,

'Deck amidships, #1-5" mount, handling room,

megagine, mines and depth charges, main deck
fantail, torpedo detonators, main deck stowage,
torpedo forward centerline tube superdeck,

Deck amidships, #1-5" mount, hrndling roonm,
megazine, mines and depth charges, main deck
fantall, torpedo exploders, torpedo shacks,
torpedo detonators, main deck stovage, torpedo,
forward centerline tube superdeck,

Deck smidships, #1-5" mount, handling room,
magazine, mines and depth charges, mein deck
fantall, torpedo exploders, torpedo shacks,

40 mm mount, near after mount, torpedo detonstors,
main deck stowmge, torpedo, after starboard,
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TEST "A" LOCATIONS FCOR MRASUREMENT OF RADIOACTIVITY

ID-390 USS RALPH TALBOT Dock smidehip. #1--5" mount, handling room,
magasine, mines and depth charges, main deck
fantail, torpedo exploders, {orpedo shacks,

40 mm mount near after mount, torpedo detonators,

main deck stowage, torpedo, aftar stdd, tube
main deck, '

DD-=404 USS REIND Deck anidship, #l-5" mount, handling room,
: magasine, mines and depth charges, main deck
fentaill, torpedo exploders, torpedo shacks,
40 mm mount near after mount, torpedo detonators,
main deck stowage, torpedo, after stbd, tube
main deck,

DD=410 USS HUGFES Gun Director, Mk, 37 outside director shield,
gun director Mk, 37 inside director Mk. 51,
beside Mk 14 sight, torpedo director ik, 27,
beside director,

DD~411 USS ANDERSON Gun Director Mk, 37, outside director shield,
Gun Director Mk, 37, inside director, CGun
- Director Mk, 51, beside Mk, 14 sight, torped»
director Mk, 27, beside director,

DD.413 USS MUSTIN Deck amidship, #1-5" mount, inside handling room
magasine, Gun Director Mk, 37, outside director
Gun Director Mk, 37 , inside director, Gun
Director Mk, 51 Yteside Mk, 14 gun eight, Gun
Director Mk, 51 beside Mk. 14 gun sight,
torpedo director Mk. 27 beside director, mines and
depth charges, on main deck fantail, torpedo
exploders, torpedo shacks, torpedo detonators,

normal maindeck stowage, torp do, forward €.L.
tube superdeck,

DD.419 USS WAINWRIGHT Gun Director Mk, 37, outside director shield,
Gun Director Mk, 37, inside director shield, Gun

Director Mk, 51 teside Mk. 14 sight, torpedo
diréctor Mk, 27, beside di-ector,

5-£-C-R-E~T
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TEST "A" LOCATIONS FCR MEASUREMENT OF RADIOACTIVITY

CV-3 USS SERATOGA

CVi~22 USS INDEPENDRNCE

BB.34 USS NEW YORK

BB-36 USS NEVADA

BB.25 USS ARKANSAS

BB-38 LSS PENNSYLVANIA

* ome = o

(Cont'd)

Forward megazine central stbd, hangar deck
amidships flight deck, Gun llirector, Mk, 37
outside dirvector shield, Gun Director Mk,

37 other system-outaide director shield, Gun
Director, Mk, 37 inside director shield, Gun

Director, Mk, 37 inside director shield, Gun

Director, Mk, 51 8 systems, beside gun sight,
#1=5"/38 twin mount, inside mount beside guns,
Torpedo loaded in Flight Deck, Torpedoes,
Stowage compartment 3 planes -~ Stack on flight
deck, Rockets, forward hangar deck aft hangar
deck,

3 planes on flight deck, Rockets, stack on
flight deck forward hangar ceck, forward
nagazine, hangar deck, forward magazine, Central
Stbd, hangar deck, Amidships flight deck, Torpedo
loacded in flight deck, toryedoes, Stowage deck,

#1 Turret, inside magazine handling roonm,
plene, top # 3 turret,

#1 Turret, inside magazine handling room near
catepult,

#1 Turret, inside magazine handling rrom nesr
catapult,

#] Turret, inside megazine handling room near
catapult, Gun Director Mk, 34 outside director
shield. Gun Director, Mk, 34 inside director
shield, Gun Divector, Mk, 37 ovutside director
shield, Gun Director, Mk, 37 inside director
shield, Gun Director, Mk, 51, Mnd, 3 beside
Gunsight. Gun Director, Mk, 51 beside gun sigit,
(other system), Gun Director, Mk, 51, third
system beside gur sight., Gun Director, ik, 63
external of Gvn Dixczotr, Mk, 51 Fedeetal, Gun
Director, Mk, &y {other system)exiernal of Gun
Director, Mk, 51 pedestal, Gun directors, M.

63 (both syst-rus) internal of Gun Director, Mk.
51 pedestal, Turret 14"/25 #2 iuside turret over
trays, Turret #3 14"/35 inside turret sver traye,
Twin Mount 5"/38 forward, starboard iqside,

Bnclosure (D) tc Director Ship Material Serisl 001500,
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TSST_"A" LCCATIONS FOR IMBASURTENT OF RADIOACTITITY
L J

CA-24 USS PENSACOLA

CA~25 USS SALT LAKT CITY

IX-300 PRINZ EUGEN
BB~Jap NAGATO

USS LST 52

USS LST 661

USS LST 220

USS LST 545

SS-308 USS APAGON

§5-335 USs DENTUDA

S8-~305 USS SKATE

$8-384 USS PARCHE

™ e mm ws mm a

Hagazine Yandling Rooh -

Gun Director, Mk, 51 beside gun sight, Gun
Sight Mc. 14 (4systems) beside gunsight, Gun
Fire Control Systems externa) of Mk, 51,

Mk, 63 (2 systems) pedestal, Gun Fire Control
Systems internal of Mk, 51 Mk. 63 (2 aystems)
pedestal. #1 Turret 8"/55 over trays in mounts,
#1 Turret 8"/556 outside near mounts., #4 Turret
8"/55 over trays in mounts. #4 Turret 8" /55
outside near mounts. Plane on catapult,

#1 Turret ineide “agazine Handling Room,
Plane on catapult,

Turret #$1 Hain Deck inside handling room,

#1 Turret on Main Deck beside Turret,

On Deck.

On Deck,

On Deck,

On Deck,

6" Mount - Near Mount - Torpedoes ~ Bridge ~
Cigerette Deck - Conning Tower - Forward Tar pedo
Room ~ Muzzle of Open Stern Tube,

5" dount - Near Mount - Torpedoes - Bridge -
Cigorette Deck - Conning Tower ~ Forward Torpedo
Room ~ Stern Torpedo Room - Muzzle of Open
Stern Tubde,

5" Mount ~ Near Mount - Torpedo - Bridge ~
Cigarette Deck -~ Conning Tower = Forward Rooi =
Stern Room, ‘
5" Mount - Near Mount - Tarpedo - Bridge =~

Cigarette Deck ~ Conning Tower - Forward Room -
Stern Room,
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THST "A" LOCATIONS FOR MEASUREMENT OF RADIOACTIVITY

§5.286 USS PILOTFISH 5% Mount = Near Mount - Torpedo - Bridge ~

Cigarette Deck ~ Conning Tower = Forward Room -
Stern Roonm,

$S.334 USS SKIPJACK Torpedoes ~ Forward Room - Stern Room .
88203 USS TUNA Torpedces - Forward Room - Stern Rocm,
TOTAL:
SEC-B-§-1
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LIST OF TEST "A" INSTALLATIONS OF LEAD PILES

APA-57 USS GILLIAM
APA~63 USS BLADEN
DD-367 USS IAMSON
DD-3290 U538 RALPH TALBOT
DD-3289 USS MUGFORD
DD-410 USS HUGHES
DD--404 USS RHIND

CV1-.22 USS INDAPENDANCE

BB-.36 USS NZVADA

BB-38 USS PENNSYLVANIA

- CA=25 USS SALT LAKW CITY

USS LST 661

SS-305 USS SKATE

58-384 USS PARCHE

- e @y wm ma e

# 2 hold,

Frame 109, weather deck.
Inside #1-5" Mount,

Inside #1-5" Magazine,
Inside #1-.5" Magazine,
Inside Gun Director Mk, 37,
Inside #2~5" handling voom,

Central stdd, hangar deck,
Forward Mecazine,

Inside # 1 Turret,

Inside # 1 Magazine,

Gun Director Mk, 37 inside shield,
Inside 5"/38 Twin Mount,

Inside # 1 Turret iMagazine,

Inside # 2 Turret 14"/35,

Inside Aft Port 5"/28 Twin Mount.
Gunfire Control System Mk. 63 - Internal
Mk, 51 Pedestal,

Inside fwd, stdbd. Twin Mount 5"/z8,

Inside # 1 Turret,
Inside # 1 Megazine,

On Deck,

Conning Tower.
Forward Torpedo Room,

Cizarette Deck.
Conning Tower, Control Room,
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TEST MBM LOCATIONS OF PEAK FRUSSURE,
PRESSURE TIME IZCCRDERS ALD PRESSURH
TIME CYLINDERS

DD-413 USS MUSTIN
Gun Divector, inside,

DD.404 USS RHIND
Gun Director, inside,

Handling Room # 4,

1X-200 PRINZ ZUGEN
Gun Room, Turret B.

BB=34 USS NEW YORK
Ko, 5 Gun Chambder,.
Plane on deck port side.

BB=36 USS NEVADA
Stbd 5" Gun, frame 82,
T™urret 4 2, officer's booth,
Stbvd 5" Gun, frame 56

BBE-33 USS ARKANSAS
Gun Chember, Turret # 2,

CV=3 U3SS SARATOGA
No, 5 Gun Mount
Plane TBEM=3E on flight deck
Torpedo racks, hangar deck,
frame 189,

BB.Jap NAGATO
Gun Chamber Turret No, 4
Gun Turret No, 4, frame 252

BB.38 USS FENNSYLVANIA
Turret # 4, officer's booth,
Forwvard main dattery director.
After main battery director,

TOTAL: 20 Peak Pressure Geuges,

3 Pressure Time Cylinders,

1 Pressure Time Recorder,

- s r - e

Vacuum gavge and positive gauge,
both reinforced,

Vacuum and positive gesuges, dboth
reinforced,
Pressure Time Recorder,

Vacuun snd positive gauges, both
reinforced,

Positive Reinforced gague,
Pregsure time cylinder,

Positive reinforced gauges,
Positive reinforced gague,
Positive reinforced gague,

Vacuum and positive ganges, both
reinforced,

Positive reinforced.
Pressure Time Cylinder,
Pressure Time Cylinder,

Two positive gauges,
Pregsure Time Cylinder,

Two positive gauges,
Vacuum and positive gauge,
Positive gauge.

Total: 17 Locations,
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TEST ®¥B" LOCATIONS OF ACCZLIROMETERS

DD-408 USS WILSON

DD-.404 USS RHIND

DD-390 USS RALPH TALBOT

CV-~3 USS SARATOGA

CA-24 US!; PENSACOLA

$-3-C-B-3-T

5"/28 Base Aft (two),

Base of Mk, 51 port Gun Director (40 MM},
Underside of Stbd, 40 MM gun platform,

Main deck over beam jJust inboard of bare of
port torvedo tube,

Deck beside port and stbd, Mk, 27 torpedo

Tube (two),

On BRL bdracket in Mk, 33 Main Battery Director,
Deck beside armored tube just below Mk. 33,

After brace, armored tudbe main director Mk, 27,
NRL bracket M, 37 Director,

Crossbrace port side ¥k, 37 Director,

Torpedo Director foundation port side,

Torpedo racks port side outboard,

Underneath Mk, 51 Director starboard,
Starboard 40 MM and port 40 MM (Two),

After 5"/28 Turret,

Outside wing of bame of Mk, 33 director,
Underneath base of Mk, 51 Director forward of
bridge,

Reside base of torpedo director Mk, 27 stbd.
wing of signal bridge,

U bracket of Mk, 2Z director port side,

# 1 Turret on gun trunnion 5"/28 stbd, fwd,
Mk, 51 Director on yoke; port amidships.,
Inside forward Mk, 37 director frame,

Mk. 6% CFCS; base underneath Mk. 51 Director,

. port side,

Base of Mk, 33 Director.

Mk, 51 Director on deck on braces, sthbd,

On shell tray # 1 Turret.

Frame 19, A-507-A4, rib in front door, stbd,
side of hull (radar spaces),

Me, %3 Director rangefinder U dbracket,

Frame 21, second deck, A-203-IL, port side of
barbette # 1 turret,
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SE-C-B-IT f

TRST "B" LOCATIONS OF ACCELIROMETERS

CA~25 USS SALT LAKE CITY On shell tray # 1 Turret,
Mk, 32 Director Base, iralde on frame.
Mk, 51 Director Aft, underneath on drace,
A~511 3/4-M, frame 27, “race fwd, bulkhead,
Door to shell deck, turret # 1, lst. platfora
fr, 36, A~308-1,

BB~-36 USS NEVADA 5"/38 Twin mount inside on decx,
14" /45 Turret shell tray, # 2 turret,

BE.3€ USS PENNSYLVANIA 54/38 Twin mount inside on dack,
Mk, 24 Gun Director, top of director,
Mk, 37 Director, right of contrc¢l officer,
Main deck, frame 82, on overhead I tean,
frame 82 stdd, side, 15 feet inboard,
On frame 82, 3rd deck overhead, I beam,
amrmunition passageway,

. e wen awm ne wme
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TEST "B® LOCATIONS FOR MEASUREMENT OF RADIOACTIVITY

APA-60 USS BANNER # 2 hold, first platform,
APA-81 USS BARROW # 2 hold, first platform,
APA-63 USS BLAIEN On Deck,

APA~65 USS BRISCOB % 2 hold, first platform,
APA-66 USS BRULR . # 2 hold, first platfora,
APA~70 USS CARTFRET ' # 2 hold, first platfornm,
APA~7? USS CRITTENDEN # 2 hold, first platform,
DDw40Q2 USS MAYRANT # 1 5" Mount, frame 32,

# 1 handling room,
# 1 Magazine, frame 37,

DD-371 USS CONYNGHAM Same as DD-402,

DD-389 USS MUGTORD # 1 5" Mount, frame 32,
# 1 handling room,
# 1 magazine,
Torpedo shacke, frame 121,
40 MM Mount,

DD.360 USS RALPE TALBOT Seme as DD-389,

D404 USS RHIND Same as DD-389,
DD-410 USS HUGHES = Inside Gun Director Mk. 27, frame 60,
DD=413 USS MUSTIN # 1 5" Mount, Frame 30.

# 1 handling room, frame 25, j
# 1 magazine, frame 37. .
Inside Gun Director Mk. 27, !
Torpedo shacks, frame 105,
Tornedo director, Mk, 27,

DD-419 USS WAINWRIGHT Same as DD-413,

>
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TEST “B" LOCATIONS FOR MEASUREMENT OF RADIOACTIVITY

CV-3 USS SARATOGA

BB.34 USS NEZW YORK
BB-36 USS NEVADA

BB-33 USS ARKANSAS
BB-38 USS PENNSYLVANIA

CA-24 USS FENSACOLA

CA-26 USS SALT LAKE CITY

I1X~300 US3 PRINZ EUGEN

$8--308 USS APAGON

5-2-C-R-E-T

Porward magazine, frame 65,

Control Stbd, Hangar Deck,

Inside forwsrd Mk, 37 Director, frame 77,
Inside after Mk, 37 Director, frame 120,
Torpedo stowage compartment, frame 139,

# 1 Tarret,
# 1l Nagazin..
# 1 Handling Room,

Seme as BB-.34,
Same as BB-34,

# 1 Turret Inside,

# 1 Magazine Insids, A-421~M,

# 1 Handling Room,

Instde Gun Director Mk, 34.
Inzide Gun Director Mk, 37,
Inside # 2, 14"/35 Turret,
Inside # 3, 14"/35 Turret,
Inside aft port twin 5"/38,
Inside forward ethbd, twin 5"/36,

# 1 Magazine, A-411-N, frame 22,
# 1 Handling room, frame 22,
Beside Gun Dirsctor Mk, 51,
# 1 Turret 8"/55, frame 22.
# 4 Turret 8"/55, frame 118,

# 1 Turret,
¥ 1 Magazine,
# 1 Handling recanm,

#3% Turret, inside,
#"B" FHandling room, lnside, frame 147,

Forward Torpedo Room,
Stern Torpe 10 Room,
Conning Tower.
Bridge,
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TIST "BY LOCATIONS FCR EASUREMENT OF RADIOAGTIVITY

§8.335 USS DE.TTUDA
§S-305 USS SKATE
$S-384 USS PARCHR
5S-286 USS PILOTFISH
SS-184 USS SKIPJACK

$8-203 USS TUNA

TOTAL:

S-3-C-BR-%.T

-t S — o o

Sams
Sane
Ssme
Seme
Sans

Same

103,

as

as

as

as

$S-308,
8$S-308,
$S-.308,
$5-308,
3S-%08,

$8-308,
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CONCLUSIONS AND RECOVMMENDATIONS

The Instrumentation program requested by the Bureau of Ordnance Mat-
eriel Group in various ordnsnce locations was instigated with the fore-
knowledge that such information would be vitally necessary to design plan-
ning for future ordnance equipment and in re-designing preseat ordnance
equipment to better withstand the effescte of a near-by atomic bomb detonation.

It 48 concluded from test results that the instrumentstion data will
be of prime importance in regard to the following design nspects:

1. 7To prepare specifications for improved deeign where such is nec-
essary besause of damnge results contained in this report.

2. TYor comparison with similar data on axterior locsvions to deter-
mine the extent of re-design necessary in pure’y ordnance l¢-
cetions - e.g. & light gun shield which partislly ccllapsed. dam-
sging minnr interior equipment, might be conuider.d advevsely
in comparison to & near-by open mount which sustained no dammge
but which was sudbjfect tn Migh blast pressures and heat suffic-
ient to "fry" the gresse thereon. Howevaer, {nstrumentation would
undoubtedly rever . thr* personnel at the oren mowat would suffer
cesualties from blast and hemt, whereas those inside the lightly
shielded mount would heve Deen largely prot.zted.

3. TFor determining tne relstive prote~tion to personnel from all types

7]
it
[ [o)
Itxs
it
3
T

of radio activity provided by the various degrses cf shielding af-
forded in interior ordnance locetions thus peinting the way in fu-
ture protection of operating gunnevy personnel.

4. Por determining what shock mountings or shock avsorbing strength
ie required in 8ll types of ordnance equipment.

5. Yor dete'mlning the shape and ccntour of crdnance equ 'ment nec-
espary to withstand the blast pressures encountered and to pre-
vent pocketing of rediomctivs materlal.

6. TFor determining thet radius in horizontal distance from the cenver
of both types of atomic bBomd detonation within which it is imprac-
tical to further strengthen crdnance and other equipment dus to
weight factors and the isw of diminishing returns snéd. thus, fur-
ther determining the tactical distance between vessels in atom
bomd defense rormations.

7. To provide a bdesis for design sosrdination between the Burean of
Ordnance and other vitally interested bureaus and design sctivities.

8. To point the way to improved metallurgical snd msterial studies,
now required for future ordrance design.

SECGREI
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Subject:
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Enclosure (D)

Bureau of Ordnance Material
Group Final Leport for
Tests "A" and "pn,

PART IV - EXFLOSIVES

Flunning

Freliminery Preparations

Ship Preparations

Details of Ammunition, Louding and Placement
Ship Insrection

Eesults of Test "An

Lesults of Teaot m3n

Gdeneral Conclusions
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A, General,
1. Planning,

The Ammunition and Explosives Research Section of the Buresu
of Urdnance in Aunticipation of the approval of Operation CROSSROADS began
laying plans for the test of explosives during the early days of January,
1946, ZEaorly in January, 1946, each of the Ammunition Research Sub-Sections
of the Bureau of Ordnance was asked to make known its suggestions for
moterial and equipment under its cognizance with a list of recommonded
ammunition and exploeive items iv be tested in Operation CROSSROADS,

The initiel plans for ‘exposing sxplosives to the atomic bomb were
prepared by members of the High Explosives Research Sub-Section of the
Bursau of Ordnance, in February, 1946, with the aid of the sub-sectiors on
Powder, Projectiles, Propellants and Fuzes,

The initial plans specified the loading of a limited number of
vessels with samples of the newer developments in munitions, Specially
loaisd projectiles with inert loads and live fuzes were to bte provided
by the Burssu of Ordinance, In thie manner the effect of the Atomic Rombd
on Fuzes would not be masked by the detonation ~f a large high explosive
charge, This Bureeu was also to provide munitions loaded with high
explosives but cuntaining no fuzes,

The munitions loaded with high explosives (loaded and plugged)
would test the sengitivity of the filler, without being dependent upon the
uction of the more sensitive fuzes,

Originally a 1imited number of sach class of material was tu be
pleaced in selected ships, sc that the vessels would not he endangered by
mass datonation of large amocunts of ammunition normally conteined therein,
The newsr types of prcjectiles, rockets, propellante, explosives and fuzes
were to be tested in this manner,

After the initisl plans were prepared covering many types of
ammunition, a conference was held with representstives of Army Crdmancs,
Army Chemical Warfgre Service and Army Engineers, It was found that
corsiderable duplication existed, cnd therefore, the list.o of these groups
were compared and those items which were of mutual interest ware assigned
to one group. This coordination permitted a greater variety of explosives
to be tested and prevented duplication,
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1, Plenning (Cont'd),

Wnen the. target ship array for Test "A" wae dete.mined it was
decided that the high explosive items unfuzed, lorded oné plugged, would
be exposed in the holds, in the magazines, in the ready service lockers
and certzin items on deck in target vessele ranging from the center of the
array to the periphery. In this way the effects of the Atomic Bomb would
be obtained at varying distences, and under varying conditions of shielding,
Similarly other target vessels were selocted to carry the bdlind (plaster)
loaded and fuzed items, These vessels were seclected also to give a graded
seriea of distances from vhe polnt of detonatlion of tre Atomic Bomb,

The decision bv the Joint Chiefs of Staff (February, 1946) to
include service ammunition in quantities from 10% to 100% of the war-time
allowvence, occasioned some change of plans relative to placement of the
special teet ammunition, However by placing the test ammunition abosrd in
locntions other than these occupied by the service loads, it was believed
possible to securs the data necessary for the evaluation of the effects of
the Atomic Bomb on these newer types of ammunition,

Later, on arrivel at Bikini, 1t was found that certain of the ships
previously selected for speciel high exploelives were also belng used as
instrumentation shipe, In order not to endanger the delicate instruments,
the borbs (L & P) were removed and placed on boerd other ships which
corried fewer instruments, In the rearrangement the series of distances
from the center of the array were maintained so that graded effects could
be studied,

2, Frelimiaery Preparation,

After *he Unit was completely organized it was temporarily
divided into seversi groups and these were sent severally to Terminal
Island, Port Chicago, San Francisco, Califarnia, and Pearl Harbvor, T.H.,
to aid in 2btaining »nd shipping to the target vessels the service and
speciel eruunition required for Operation CROSSROADS, The representatives
of the Explosives Unit acted also as representatives of all Units of thre
Crdnance Material Group at the ahove named Naval Stations,

At Port Chicago the U.S.S, ARTEMIS (AKA-21) was loaded with special
Navy and Army Ammunition. Part of this ammunition was delivered to the
target vessels at Pearl Harbor, T.H, On the arrival of the ARTEMIS at Bikini
sha was used as an ammunition stores ship and as & collecting point for Navy

ammunition and fuzes selected to be returned to the United States for special
tests,
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2. Preliminary Preparation (Cont'd),

In order to provide information of a character useful to the
Initial Boarding Teams, salvage tugs and fire-fighting parties, the
Unit prepared detailed ammunition la y-out plans, These plans showed
the location in each target vessel of all Army and Navy ammunition
and explogsives. These plans were of particular value to the Initial

Boarding Teams for inspection of the tearget vessels after doth Tests
~231 8 and BAKFR,

3. Ziip Preparation,

When vessels were assigned to the Target Vessel Group by the
Chief of Naval Operations, the Commanding Officers of the vessels were
inatructed to sdjust their war time allowance of ammunition to the

assigned percentage, i.e,, from 10% to 100% ae specified dy higher
authority.

The task of these ammunition transfers was accomplished by the
Ship's force at the nearest naval ammunition depot, the greatest loed
being secured from the Naval Ammunition Depot at Seal Beach, California
while the larger target vessels were based at Terminal Island,

On instruction from the Bureau of Ordnance the ships were issued
"fleet returns" ammunition to f£1l1l out their assigned complement of service
emmunition, This ammunition had been returned to the ammunition depots by
vari.us vessels at the end of hostilitlies, This ammunition was composed
of uixed lots of service rounds all of which were in exellent condition,
from e stability and stowage safety standpoint, but which were not approved
by the Bureau of Ordnance for firing since the history and lot numbers were
not well known, By use of this ammunition the Bureau of Ordnance was able

to test service rounds without expending large amounts of new and expersive
materials,

Prior to departure for Bikini, while in West Coast Ports or Pearl
Harbor, T.H.,, the target vessels were placed in readiness for the displh y
of various special test munitions,

Special Tast Munitions as outlined below were delivered to vessels
upon arrival in Pearl Fardor, T.H. except for a few vessels which were
assigned special operational duties and delaying the delivery of some
special munitions unti{l they reached the Bikini Area. These remnant
deliveries were small token amounts consequantly, no delays were encountered,

Spesial Asrial bombs, aerial mines, aerial torpedoes, Jet Assist
take~off Units, and floating mines, were secured t¢ the target ships by 3/8
inch dlameter special plow steel wire straps and § inch pad eyes welded to
the decks. Various lengths of wire straps were prepared and the necessary
Welding of pad eyes was accomplished by the Naval Shipyard, Pearl Harbor,

S~E-C-R-B.T
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3. Ship Preparation (Cont'd),

Mrcraft rocket heads, and ship's armement munitions were
stowed 4{n the normal stowage in the ammunition handling train, On the
SARATOGA and the NAGATO special Test Aviation Munitions were displa yed
on the topsides, both assemdled and unassembdled,

The Commanding Officers of Target Vessels or their Jsunnery
Representatives were thoroughly acquainted with applicable CROSSROADS
Forms and every assistarce to the vessels was given where necessary.
On ships having no competent aviation or mine personnel, munitions
were cared for and prepared by membere of the Ordnance Material Group.

Prior to Test "A" and to Test "B", last minute inspections of
disnlayed ammunition were mede to ascertain complete readiness,

3a. Detaills -of Ammunitirn Loadings 2nd Flacement,

The loading of ammunition and explosives aboard target vessels
was divided into two phases, ~
(a) 10 to 100% wartime service allowance of ammunition was
loaded into target vessels as directed by the Comumander,
Joint Task Force ONA., Service allowance ammunition wes
londed in both magazine and ready service stowage in the
percentzzes shown under esch vessel's loading list,

(b) Special test ammunition and explosives, were placed so as
to determine the effect of the tests on this class of
material from e design standpoint, This azmwunlticn was
placed aboard vessels at the request of the Wavy Bureau
of Crdn=znce,

Anmrunition as used herein includes depih charges, mines,
torpedoes, tombs, pyrotechnics, and rcckets ar well as

gun ammunition, In general, the older types of material

and fleet returng were used to fill the service allowances,
Newer types were in general, represented in the special

test 1tems, Since many identical ammunlition items are

used by both services, the (A-X) series of items were tested
only by one service in order to prevent dupiication,

Reports on Ammunition and Chemical Warfare items which were
placod on test by the Army Groups are not included in this
report, Reports on these 1tems are being prepared by the

appropriate Army Groups and these reports should be consulted
as necessary,
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LOADING DETAILS: Given below is a lo=ding list for those
vessels which carried Wavy Ammunition and Explosive items,
Bach 1ist is subdivided as followss

(a) Service Allowance: by percentage wartime service
allowance, not by individuvual itenm,
(b) Special Test Ammunition:~ Navy Items Only,

{c) Typet BATTLESHIPS
(1) U,S.S. ARKANSAS (BB-33)
Test "AM ~ 400 yardse,
Test "B" - 200 yards, (SUNK)
(A) 50%° Service Allownnce of Ammunition,
(B) Specisl Test Ammunition,
1, Mavy Items,
One Airplune (VOS) loaded with 1 100 1b
G,P, bomb BL (Fuzing: AN-MIO3Al Nose, AN-
M10NA2 Tail) and 10, rounds - 30 cal, per
g\xn-
8 - proJ, 12"/50, AF., L & P, 4 each
turret 4 1 and # &,
8 - proj, 12"/50, A,P, BL (Fuging: MK2l~1
BDF) 4 each turret # 2 and # 4,
22 - proj, 12"/50, H.C., L & P, 16 each
turrst # 1 and # 3,
12 = proJ, 12"/50, H.C., BL (Fuzing: MK4R-1
- BDF, MK29-.2 P,D,P,, MK 55 -~ 0 A,D.F,) 6
each turret # 2 and 4 4,
80 - pro*, 5"/51, H.C., L & P, 20 Fvd,
stbd, r- at, 20 Aft stbd, mount, 20 Fwd,
port mouut, 20 Aft port mount,
40 - proj, 5"/51, H.0. BL {Fuzing: MK29m3
PDF, MK23-15 BE,D,F.) 20 each center
cagemate port and starboard,
5 ~ Chargee, powder, 2"/50, (SPCG nR23)
Red, turret # 4,
20 - Clerges, powder, 5"/51 (SPCG 8823)
Mount # 4. '
24 - Fuges, Mech Time, proj, MES0, shell
deck turret # 2,
24 - Fuzes, point detonating, proj, MK29-3,
Shell deck, turret # 2,

”
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(2) U.5.5. NE¥ YORK (BB~34)

Test "A" ~ 1900 yards,

Test "B" - 1200 yards,

(A) 10% Service Allowance of Ammunition,

(B) Spenial Test Ammunition.

1, Navy Items:

One Alrplane (VOS) loaded with 1 -~ 100 1®
G.,P., bomb, BL (Fuzing: AN-MK219 Mod 3 Nose,
M-115 Tail) and 10 rounds ~ 30 cal, per gun,
8 ~ proJ, 14"/45, A.P., L & P 4 each turret
#1 and #3,
8 ~ proj, 14"/45, AP, BL (Fuzing: MK21-1
B.D.F.) 4 each turret 42 and .
32 ~ proJ, 14"/45, H.C,, L & P, 16 each
turrev #1 and #3,
12 - proj, M "/45, H.C,, BL (Fuzing: MK48-1
B.D.F., MK29%-3 P,D.F.), MEKS55~0 A.D.F.) 6
each turret #2 and #,
5 —~ Charges, powder, 14"/45, (2C bags),
(SPCG 8823) Red, turret #4,
40 - wroj, 5"/51, BL (Fuzing: MK29-3 P.D.F,,
MK54-0 A.D.P,, MK28-15 B,D.F.), 20 each
center casemats port and starbdoard.
80 - proJ, 5%/51, L & 2, 20 each of 4
mounts, Forward Stbd, Forward port, Aft Stdd,
Aft Po!‘t. ‘
20 ~ Charges, powder, 5"/51, (SPCG 8823)
Red - Mount # 4,
24 Puzes, ilech Time, proJj, MK 50, Shell
deck turret #2,
24 Tuzes, point detonating, proj, MK 29.3,
shell deck turret #2.
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(3) U.S.S, NEVADA (BB-36)

Test "A" - 600 yerds,

Test "B" ~ 1000 yards,

(A) 66 2/3% Service Allowance of Ammunition.

(B) Special Test Ammunition.

1. Navy Items,

One Airplane (VOS) loaded with 1 -~ 100 1%
G.P. bomd, BL (Fuzing: AN-M1O3Al Nose,
AN-M100A2 Tail) and 10 rounds - 30 csl,
per gun,
8 - proJ, 14"/45, A,P., L &P, 4 each
turret #1 and #3,
8 - proj, 14"/45, A.P., BL (Fuzing: MK 21-1
B.D.¥.) 4 each turret #2 and #4,
32 - proJ, 14"/45, H.C., L &P, 16 each
turret #1 snd #3,
12 — proJj, 14"/45, H.C., BL (Fuzing: MK 48-1
BoDcFo. MK55—0, —i‘DQFC' bﬂt 29"’3 P.D.F.) 6
each turret #2 and #4,
5 -~ Chargea, powder, 14"/45, (SPCG 8823)
(20 bags) turret M,
80 - proj, 5"/38, AAC, L & P, 20 each of
4 mounts, forward stardboard, forward port,
Aft Stardoard, Aft Fort,
?0 - proJ, 5"/38, AAC, BL (Fuzing: MK 60
M.T.F., MK 28-15 B,D,F.) 15 each mount,
forward stod, aft port.
15 ~ proJj, 5"/38, AAC, BL (Fuzing: MK53,
VT, MK 28-15 B.I.F.) 8 Forward starboerd
mount, 17 Aft pert mount,
20 - Charges, powder, 5"/38, (SPCG 8823)
Aft Stbd mount,
24 - Tuzes, Mech Time, proj, MK 50, shell
deck turret #2,
24 -~ Fuzes, point detonating, proj, MK 29-3,
shell deck turret #2,

— e o - e we
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(4) U.S.S. PENNSYLVANIA (BB-3R)

Test "A" « 1800 yards,

Test "B" -~ 1200 yards,

(A) 50% Service Allowsnce of Ammunition,

(B) Specisl Test Ammunition,

1. Navy Items:

Two Airplunes (i .3) each loaded with
1 - 100 1b G.P. bomb, BL (Fuzing: AN-iK
219-3/ AN=M103A1 Woae, M 115 - AN-MI00AZ2,
Tail ‘Lespectively).
8 = proj, 14"/45 4,P,, BL (Fuzins: MK21-1l
B.D.F,) 4 each turret #2 and #3,
8 - proj, 14"/45, A.P,, L & P, 16 each
turret #1 and %3,
32 - proj, 4"/45, H.C,, L & P, 16 each
turret #1 and #3.
12 - proj, 14"/45, H.C.,, B.IL, (Puzing:
MK 4P-1, B,D,F., MK 55-0 Ai.D.F., MK 23-3
P.D.F.) 6 each turret #2 and #3,
'5 = Charges, powder, 14"/45, (SPCG 8823)
Red, (20 bags), turret #3,
80 - prod, 5"/?8 AAC, L & P, 20 each
of 4 mounts, forward stbd forward port
Aft stbd, Aft port.
an - proj, 5"/38, AAC, BL (Fuzing: MK 50
MTF, MK 28-15 B.D.F.) 15 each mount
forward stbd, aft port,
15 - proj, 5"/38, AAC, BL (Fuzing: MK 53
VT, MK28-15 B.D,F.) 8 forward stbd mount,
7 aft port mount,
24 = Fuzes, lech Time, vroj, K 50, shell
deck turret #2,
24 - Fuzes, point detonating, proJ, MK 29-2
shell deck turret #2.

$-E-C-R-E-T
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(4) Type: CARRIERS
(1) U.S.S. SARATOGA (CV.3)

Test "A" ~ 2700 yards,

Test "B" -~ 500 yarde, (SUNK)

(A) 66 2/3% Service Allowance of Ammunition,

(B) Specisl Test Ammunition, .

1, Wevy Itens,

6 ~ Rockets, 5,"0, HVAR, Assembled, inert,
(Puzing: Mk 6 heads, Mk 149 Nose, Mk 164
Base) flight deck fr. 25 port,
8 - Rockets, 5,"0, EVAR, Assermbled, inert,
(PMazing: Mk 149 nose, Mc 164 bage), on
stbd V.F,, Flight Deck,
6 - Heads, Rocket, 5."0, Inert (Fuzing:
Mc 149 nose, Mk 164 base), hgr, deck, fr,
164 stdd,
1 —~ Pocket, 11."75, Assembled, Inert, (Fuzing!
3 Mk 157 base) Flight deck port V.PF,
5 - Rockets, 11,"75, Assembled, Inert,
(Fuzing: 3 Mk 157 base) Flight deck, fr.
63, port,
5 « Bombs, G.P,, 500#. Inert, (Fuzing:
AN.M 2432 Noge, AN-MK 230 lfod 6 Tail)
Hgr. deck, fr. 80 = 82 stbd,
8 = Bombs, :..D.B. 350#., Inert, (Fuzing:
ANM107Al Nose, AN.MK 270 Mod 6 Tail)
Flight deck, fr, 30 -~ 40 Port,
7 - Bomvs, A.D.B,, 350%, Inert, (Fuzing:
AN-MK 219 Mod 3 Nose, AN-MK 230 Mod 6 Tail),
Hgr. deck, fr, RO - 82, port,
3 = Mines, Aerial, MK 24, Inert 1 ~ VTB
flight deck, 1 -~ Hgr., deck fr, 164 port,
1 -~ Mezzanine deck,
3 « Torpedoes, Mk, 13 & Mods, Inert, live
detonator, 1 - V8B flight deck, 1
mezZanine deck, 1 ma2razines,
8 - Aircraft with 10 rounds of Ammo per gun,
Flight deck,
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(d) Type: CARRIGRS
(1) U.S.3. SARATCGA (CV-Z) (Cont'd), _ f

Tagt "A" - 2700 yerds,

Teat "BM" - 50O yards. (SUNK)
4 . Rockets, 11,"75, Assembled, Inert
(Puzing: 3 Mk 157 bese). Hgr. deck fr,
165 stbd,
1 - Bomb, G.P., 500#, Inert, (Fuzing:
AN - MLO3A1 Hose, AN -~ MIO2A2 Tail) Tlight
Deck, 7TTR Tort.
1 ~ Bomdb, G.P,, 500#, Inert, (Fuzing:
AN-M103Al Nose, M 116 Tail) Flight deck,
YTTB Port. .
1 - Bomdb, G.P., 500#, lnert, (Fuzing:
AN-M10ZA)l Nose, A-M101A3 Tail) Flight
deck, VSB stbdd,
1 -~ Bomb, G.F., 500#, Inert, (Fugzing:
AN_M103A1 Wome, M 116 Tail) Flight deck,
VSB stbd,
3 - bombs, G,P,, 500%, Inert, (Murzing:
AV ~ MIOBAl Nosa, AN« MI01A2 Tail) Flight
deck, fr, £9 ~ A1, athd,
3 - Bombe, G.P., 500%, Inert, (Fuzing:
AN - ! 1O3Al Nose, !! 116 Tail) Flight Deck,
Fr, 55 - 61 athd,
f - Aircraft with 10 rounds of Ammo per gun,
Hegr., deck,
40 - Proj., 5"/38, AAC, L & P., 20 each
mount sorward and aft,
15 - FroJj., 5"/38, AAC, BL (Fuzirg: MK 50 UTF,
MK 2815 B,D,F,) forward mount.
5 - Froj,, 5"/38, AAC, BL, (Fuzing: ik 53 VT,
MK 2e8~15 B,D.F,) forward mount,

S-% C-R-E.T
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() Type: CARRIERS
(2) U.S.S. INDIPENDENCE (CVI-22)
Test "AM ~ 700 yards,
Test "B" - 1200 yarde,
(A) €6 2/3% Service Allowance of Amsunition,
(8) Speciel Test Ammunition.,
1, Navy Itcms:
% =~ Mk 13X Torpedoes complete, 1lnert excopt
live detonator, 1 = VSB Flight Deck.
1 - Hgr. Deck, 1~ Torpedo stowage, Hegr,
Deck.
3w Mk 24 ifines, inert except live detonstor.
l - VIB Flight Dseck, 1 - Hgr. Deck,
1l -~ Magaeine,
8 = Alrcraft with 10 rounds of ammo, per gun,
Flight Deck, '
6 -~ Aircraft with 10 »ounds of ammo. per gun,
Hangar Decxk,
S=5-C-R-E-T
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(e) Type: CIUISERS

(1) U,S.5, PiNSACOLA (CAm24)
Teet "A' - 600 yards,
Yest "B" - 700 yards,
(A) €6 2/8% Servica Alluvwance of Amrund “ion,

(3) Specinl
1. Vavy

Teat Amuvonition,
ITtemss

One Al. ~1-me (VOE) landod #ith 1 - 110 b,
generrl purpose bomd (EL) fuzing: AN-M103A1

nofe

atle A2 Tall: and LU rounds a0 cal.

per Jun,

1¢ -

10 -
80 ~
20 -

10 -

24 -

24 -

(2) U.S.3. SALT

Frog., S"/58, AP., lozxded and plugged,
vorret o,

Fro;., 8"/58, BL, (Fuzing: #kRl-1l BDF
4 cach turret #2 and M,

Proj., a%/sy, H.C., 1lordcd aud plugged,
18 each ilurret £ end #3,

Prod., 3"/55, H.C., 8L (Fuélrg: ME48-0
EDP: MK65-0 ADF; wxo9-3 FLF), 6 each
turrei #s oot M

Charges powder, o"/to, Tt 5002, (red)
tarret 44,

Proj., 5"/35, AsC, Zondcd and nlueged,
40 each mount, Forwara 3t*4, After port,
Froj., 5"/25, AAC, 51, (Fuzing: MK50
MIF; MX54~C A.D.FP.; MKRe-i3 B,I.F,),
3+bd aft mount,

Proj., <"fPo, AMC, BL, (ruzing MK 53
VINF: MK 54~C A.D.F.; MK 2w=10 B,D.F.),
gtbd &t mount,

Fuzes, prc¢j., Mechanieal Time, (1 tox)
MK 50-(, shell Jdeck turret =2,

Fuzes, proj., Point Detonating, (1 box),
MK 29-3, shell deck turret #2,

LAKE CITY (CA-28)

Test "A" - 1000 yards.
Test "B" - 1200 yards.
(L) 10% Service Allowance of Ammunition,

(B) Specilal
1. Navy
(211

Test Ammunition,
Itens:?
items identical to U,S5,S5. PENSACOLA

with addition as follows:)
1 - Guided Missle, STV, "BUMBLEREE", inert,

§E-C-RB-B-1

Boat Deck, port, fr. 115,
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(£) Type: DESTROYRRS
. (1) U.S.S. STACK (DD-40€) U,S.S. ANDIRSON (DD-411)
Test "A" - 1200 yords, Test "A' - 600 yards, (SUNK)
Test "B" - 1800 yards,
(A) 100% Service Allowance of Ammunition,
(B) Special Test Ammunition: None,

(2) U.S.S. BUGHES (DD-410)
Test "A" ~ S00 yards,
Test "B! - 200 yards,
(A) 66 2/2% Service Allowance of Ammunition,
(B) Special Test Anmunition: None,

(3) U.S.S. MAYRANT (DD-402) U.S.S. WAINWRIGHT (DD-419)
Tegt "A" — 3600 yards., Test "A" - 2200 yards,
Test "B" - 800 yardes, Te~t "B" - 2800 yardas,

(A) 50% Service Allowance of Ammunition,
(B) Special Test Items: None,

(4) U,S.S. WILSON (DD-408)

Test "A" -~ 1600 yards.

Tegt "B" - 1500 yards,

(4) 50% Service Allowance of Ammunition,

(B) Special Test Ammunitions

1, Navy Items:
2 - Torpedoes, Mk, 27, special inert,

Torpedo Mk. 27, inert, fentail,
‘Porpedo Fxploder Mk, 10-Z, toarpedo shack,
Torpedo Bxploder Mk, 6~5, torpedo shack,
Torpedo Detonators Mk, 7, normal atowage.
Torpedo Detonators Mk, 9, normal siowage,
separate from ¥k, 7,
Torpedo Booster Mk, 2, magazine space,

~ AR
$1 1111

!

§$-E-C-B~2-1
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(5) U.S.S. LAMSON (DD-267) U,s,S, CONYNGHAM (DDw271)
Test "AM = 900 yards., Test "AM" e 3100 yards,
(SUNK) Teet "B" - 2500 yards,

U.S.S. RHIND (DD-404)
Test "A" u 1000 yards,
Test "EW . 2200 yards,
(A) 505 Service Allowence of Anzuni tion,
(B) Special Test Ammunition:
: 1, Navy Items:

2 - Torpedoes, Mk, 15 = Mod 3 Special Inert
Tube 1 (L & R)

1 ~ Tarpedo, Mk, 27, Inert, fartail port side
Main deck,

1 - Torpedo exploder, Mg =5, Torpedo Shgck
main deck (LAMSON fr, 190) (REIND w
CONYNGHAM fr, 120).

1l « Torpedo explodor, Mk, 10..3, torpedo shack
mair deck (LAMSON fr, 190) (RHIND -
CONYNGHAM fr, 120).

1l - Torpedo bocster, Mk, 2, smzll arms locker
(LAMSON A-204-4, fr, 36) (CONYNGHAM
D-208-1, fr. 175)(RHIND C-311k, fr, 185),

3 - Torpedo detonztc s, Mk, 9, port and sthd
side main deck under aft deck house oven-
head. (CONYNGHAM P&S main deck galley
Passage Way fr, 61),

& = Torpedo detonators, Mk, 7 (LAMSON under
20 M Moun' P&S uide fr, 90) ( CCNYNGHAM
under bridge fr, 61) main deck galley
(RHIND Det, stowsnge f=, 65, port gide), -

80 - Proj., 5"/28 AAC, loanded and plugged,
Mount #1,

20 = Proj,, 5"/38, A4, BL (Fuzing: MK 50 MT¥;
MK, 28.15 BDY) Mount #2.

15 « Proj., 5"/33, AAC, BL, {Fuzing: MK 53
VINF; MK, 28-15 BDF) Mount #2,

%0 ~ Prod,, 5%/28 WP Loaded, Mount s,

20 - Cherges, Powder, 5"/38, SPCG 88213,
Mount #%,

1 ~ Depth Che,, Mk, 6, Inert, (Live Booster
& Det) Fantail Raclk,

1 - Depth Chg,, Mk, 8, Inert, (Live Boogter
& Det) Fantall Rack,

6 = Depth Ches., 'k. 9, Inert, (Live Booster
& Det) Fantaii Rack,

1 - Depth Chz, MK, 14, Inert, (Live Booster
& Det) Fantail Rack,
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(6) U.S.S. TRIFPR (DD.403)
Test "A"
Test "B" =~ 1200 yards,

U.S.S. MUGFCRD (DD-239)
Test "A" - 2900 yards,
Test "B" -~ 2500 ysards,

U.5.S, RALPE TALBOT (DD-3°0)
Test "A" -« 1200 yards,
Test "BY" - 1700 yards,
(A) 10% Service Allowance of Am:nmuinition,
(B) Special Test' Ammunition,
1, Navy Itsms:
2 = Torpedoes, Mk, 15 Mod, 3, Spacial Inert

(TRIPPE Tube 1 L&R)(MUGFORD-RALPH TALBOT
tube 3 L&R).

1l « Torpedo Mk, 27, Inert, fantail, port side,
1 ~ Torpedo exploder M:. 6-5 (MUGFORD torpedo
sheck, fr, 130) (RALPH TALBOT torpedo

shack, fr. 120),

1 - Torpedo exploder Mk, 10-3 (MUGFORD
torpedo shack, fr. 130)(RALPH TALBOT
torpedo shack, fr. 120),

3 « Torpedo detonstors, Mk, 7 (MUGFORD rig
stowage, fr. 67 - 70) (RALPH TALBOT det.
stowage, fr, 66).

3 « Torpedo detonators, Mc, 9 (MUGFORD Fo, 3
handling room, fr. 140)(RALPH TALBOT
det. stowage, fr, AR),

1 = Torpedo booeter, MK. 2 (MUGFORD esmell
arng locker D-207=M, fr, 173) (BALPH
TALBOT small arms C-D-209, fr, 175),

60 -« Proj,, 5"/38, AAC, Loaded and Plugged,
Mount #1,

20 ~ ProJj,, 5"/38, AAC, BL, (Fuszing: K 50
MTF; MK, 28-15 BDF) Mount #4,

15 - Proj. 5"/38, AAC, BL, (Fuzing: MK 53
VINF; MK 28-15 BDF), Mount # 4,

30 - ProJ, 5"/38, WP Loaded, Mount #1,

15 = Chgs, Fowder, 5"/28, SPCG 8823, Mount #1,

1 - Depth Chg. Mz, 6, Inert, (Live Booster &
Det), Fantail Rack.

1 - Depth Chg, Mk. 8, Inert, (Live Booster &
Det), Fantail Rack,

6 = Depth Chgs, MK 9, Inert, (Live Boosters &
Det's), Fantail Rack,

1 - Depth Chg, Mk. 14, Inert, (Live Booster &

Det), Fantall Rack.
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(7) U.S.S. MUSTIN (DD=413)
Teat "A" - 2400 yards,
Tast "B" . 1600 ynrds,
(2) 109 Service Allownnce of Ammunition,
(B) Special Tect Ammunition,
1, Navy Itemsn:
60 - Pro), 5"/38, AAC, Loaded and Plugged,
Mount #1, ’
26 - Proj, 5"/38, AAC, BL, (Puzingt MK, 50
MIF ‘K, 2815 BOF), Mount #4.
30 - Proy, 5"/38 WP Loaded, Mount #2.
15 = Charges, Powder, 5"/38, SP7G 8823,
Mount #1,
1 ~ Depth Chg, MK 6, Inert, (ILive Booster
& Det), ¥antall Rack,
1 - Depth Chg, Mk. 8, Inert, (Iive Booster
& Det), Fantail Rack,
6 - Depth Chgs, Mk, 9, Inert, (Iive Booster
& Det), Fantail Rack,
1 ~ Depth Chg, Mk, 14, Inert, (Live Booster
& Det), Fantail Rack,
1 - Smoke Tank, (unfilled),

$-B-C-R-E-T
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(g) Forelgn Shipe:
1, PRINZ RUGEN
Teat "A® - 1000 yards,
Test "B" = 1800 vards,
(A) Service Allowance,
8" proJectiles and powder,
Turrets 1, 2, 3, 4.
4,1" Fixed Rounds Port & Starboard, Amid ships
Magazine,
(Total ammunition approximately 63% war time load
of 8" and 4.1"),
(B) Special Test Ammunition:- None,

2, NAGATO
Test "AM -~ 900 yards,
Test "B"™ - 700 yards, (SUNK)
(A) Service Allowance Japanese,
16,1" Projectiles (AP and Common),
4 Magazines Forward and Aft,
25 mm Fixed Rounds, Amid Ships,
(B) Special Test Ammunition,
1. Navy ltems:

1 -~ 500# G.P. Bomb, L & P, fr, 205 upper deck, stdd,
1 - 500# G.,P, Bomb, L &P, fr, 75 upper most deck,

Port.
1 -~ 350%, A.D, Bomd, L & P, fr, 215, upper deck,
athd,

1.~ 350# A.D, Bomb, L & P, fr, 20, upper moat deck,

sidbd,
1l - WYarhead, L & P, fr, 200, upper deck, port,
1l = Warhead, Loaded, fr, 1%5, upper most deck, stdd,
1l - Warhead, Loaded, fr, 145, upper most deck, port,
1l - Mine, Mk, 6, Inert, fr, 170, upper most deck,
sttrd,
l = Jato Unit, Loaded, fr, 180, upper most deck,
port,
28 = Rocket heads, TNT Loaded, base of mainmast,
boat deck,
3. SATAWA

Test "AM .. 300 yards, (SUNK)
(A) No service ammunition available.
(B) Special Test Ammurition;~ None,

$E3-C-R-BT
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(h) Submerines: ‘
(1) U,8.S, TUNA (58-203) U.S.S. DENTUDA (SS~205)

Test "4i" ~ 2200 yards, Test "AM =« 2100 yards,

Test "BY ~ 1700 yards, Mest "B" . 1200 yerds,

U,S.S, PARCHE (S8.384) U,S.5, PILOTFISE (SS-3296)
Test "A" . 1200 yards, Test "A" -~ 2400 yards,

Test "B" « 1400 yards, Test "B" —~ 300 yards, (SUNK)

(A) 100% Service Allowance of Ammunition,
(B) Speclal Test Ammunition:
1, Navy Items,
2 = MK 28 Torpedoes (BL & F)
1 - MK 27 Torpedo (BL & F)
2 - MK 18 Torpedoes (L & P)
2 -« MK 16 Torpedoes (BL & F)

(2) U.S.5, SKATE (S5-205)
Test "A" « 400 yards,
Teet "B" ~ 800 yards.
(A) 66 2/3% Service Allowance of Ammunition,
(B) Specirl Test Ammunition,
1, Navy Items:
2 = MK 28 Torpedoes (BL & F),
1l - MK 27 Torpedo (BL & F),
2 - MK 18 Torpedoes (L & P),
2 -~ MK 16 Torpedoes (BL & F),

(3) U.S.S. SKIPJACK (SS-184) U.S.S. APAGON (SS-208)
Test "A" « 1200 yords, Test "A" ~ 1000 yards.
Test "B" = 1000 yards, Test "BY » 600 yards. (SUNK)
(A) 50% of Service Allowance of Ammunirtion,

(B) Special Test Ammnition,
1, Yavy Items:
1 -~ MK 32 Torpedo (PL),
2 - MK 28 Torpedoes (BL & F),
1 -« MK 27 Torpedo (3L & F).
2 - MK 18 Torpedoes (L & P),
2 = MK 16 Torpedoes (BL & F),

(4) U.S.S. SEARAVZEN (SS-196)
(A) 100% Service Allowance of Ammnition
(B) Speciesl Test Amaunition, None,

Test "A" « 1900 ysrds,
Test "3" . 1200 yards,

LR - — -
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(1) Type:~ APA
(1) U.S.S. CARLISLE (APA-89) U,S.5. CRIT"™IMDEN (APA-77)
Test "AM — 300 yards, Test "A" ~ 500 :rards,
(SUNK) Test "3" -~ 1400 ynrds,

U.S.S. GENEVA (APA-96)
Test M"A" = 3100 yards,
Teet "B" = 2800 yards,
(A) 100% Service Allownnce of Ammunition,
(B) Special Test Ammunition,
1. Navy Items:
2 ~ 500# G.P. Boubs (ANM-64)(L & P), 1 in
Troop Ammunition hold, fr, 65 S: 1 @n
upper deck, fr, 52 3.
2 -~ 350% Depth Bombs (ANM~54=1){L & P), 1 in
Troop Ammunition Hold, fr, 65 P, 1 on
upper desck, fr, 22 S.
2 = HVA Rocket Heads (L & P), 5" Proj, Stow,,
fr, 159 8,
(on CRITTENDEN ONLY)
5 « Incendiary Clusters (ANM-12)(Los.ded) Ammo,
Stowage aft of fr, 125,

{2) U.5.5. BARROW (APA-61) U.S.S, BUTTE (APA-68)
. Test "A" » 1300 yards. Test "A" < 2000 yards,
Test "B" = 1800 yards, Test "B" - 2500 yards,

U,S.S. GASCONADE (APA-S5)
Test "A% . 2800 yards,
Test "B" = 700 yards,
(4) 100% Sorvice Allowance of Ammunition,
(B) Special Test Ammunition.
1, Navy Items:
2 - Heads, Rocket, 5",0, MK 10-9, BL (Fuzing:
MK 173 VINF; No BF), 5"/28 projectile
stowage aft,
8 = Peads, Rocket, 5," 0, Mic 5-i, BL (Fuzing:
MK 149 NF; MK 164 BF), 5"/38 projectile
Stowege Aft,
5 - Bombs, Indendiary Clusters, AN-M12, Londed
and Fused individually, C-201-L Centerline,

. = n = um
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(3) U.3.S, CATBOUN ( \PA-71) U,3.3. FILLMORY {APA-83)

Test "A" — 2500 yariws. Test "A" « 2500 ynrds,

Test "3" -~ 1400 yards, Test "2" < 1900 yards,

(A) 50% Servico Allowance of Am.:nition.

(B) Specinl ™Mast Amwuni*ion,

1, Javy 1'ems:

1 - Bomd, GP, 500%, 8L, (Fuzine: AN-MIN7ZAL
Nose; AN-MIN1A2 Tail), Upper deck, Fr., 31 stbd,
1 = Rond, GP, 500#, EI, (Fuzing: AN-M103Al Nose:
M-116 Tail), Trooo Ammuaition Stow,, Fr. 64-66
sthd,
1l - Bomt, AC Depth, 350%, BL, (Fuzing: AN
M10ZA) Nose; AN-MK230 Mod 6 Teil)., Troop Ammo.
Stow,, Fr, 64-6A, Port,
1l « Bomb, AC Nepth, 350%, BL, (Fuzing: AN-MK 219
Vose, AN-MK 230 Mod 6 Tail), Upper deck, fr. 31
Port,
1l - Head, Rocket, 5".0, Mk, § Mod 1, BIL,
(Fuzing: MK 149 NF; MK 164 BF), 5"/38 Proj. Stow,
Aft,
1 ~ Head, Rocket, 5".0, MK 1n-.9, BL, (Puzing:
MK VINF, ¥o RF), 5"/38 Frolectile Stowage Aft.
1 - Mine, MK 6, Inert, (Live Detonntor), Upper
Deck fr. 22-36, stbd,
1 » JATO Unit, Loaded, Upper Deck, fr. 45-46,
Port,

(4) U,S.S. BRACKEN (APA-54) U.S,S. BLADEN (APA-63)

Tast "A" ~ 2200 yarde, Test "A" ~ 2800 yards,

Test "B" « 1800 yards. Test "3" -~ 2300 yards,

(A) 50% Service Allowance of Ammunition,

(B) Specinl Teat Ammunttion,

1. Navy Items:

1 - Bomdb, GP, 500#, BL, (Fuzing: AN-M10ZAl Noge,
#4116 Tail), Upper deck, fr. 21 stbd,
1 - Bomb, GP, 500#, BL (Fuzing: AN-}M107A1 Nose,
AN-M10iA2 Tail) Troop ammo, Stow, Fr, 6466, stdbd,
1 - Bomb, AC Depth, 350#, BL (Puzing: AN-M10O3A1
Nose; ANMK 270 ilod 6 Tail) Upper deck fr, 21 port
1 ~ Bomb, AC Depth, 350%, BL, (Fuzing: AN-MK 219
Mod 3 Nose, AN-MK 230 Mod 6 Tail), Troop Ammo.
Stow. Fr, 64.68, Port,
1 ~ Head, Rocket, 5,"0, MK 6, Mod 1, BL (Fuzing:
MK 149 Yose; MX 164 Base), 5"/38 Projectile
Stowage aft, :
1 ~ Yead, Rocket, 5." 0, Mod 9, BL (Fuzing: 173
VTNF; Yo 3F) 5"/38 Projectile Stowage Aft,
1 = Mine, MK 6, Inert, (Live Det), Upper Deck,
fr. 22-36, stbd,
1 - JATO Unit, londed, Upper deck, fr. 45-46 Port,

L d

S~P.C-R-E-T
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(6) U.S.S. BRISCOBR (APA-65) U,S.S., NIAGARA (APA-27)

Teat "A¥ w 1700 yards, Test "A* o 4000 yards,
Test "B" « 1100 yards, Test "B" .. 3100 yerds,
(A) 104 Service Allowance of Ammunition,
(B) Special Test Ammunition,
2, Navy Items:
1~ MK 6 Mine (BL & F), Upper deck, fr, 32,
sthd,
1 = JATO Unit (Loaded), Upper deck, fr, 45,
port.,

(6) U.S.S. BANNER (APA=60)

Test "A" =~ 1400 yards,

Teat "B" = 2100 yards,

(4) 109 Service Allowance of Ammunition,

(B) Specisl Test Ammunition.,

1, Nevy ltems.

1 = Bomb, GP, 500#, Loaded and Plugged, Troop
Ammo, Stowmage, fr, 57-60, stdd,
1 - Bomt, GP, 500#, Loaded and Plugged, Uppsr
deck, fr, 32, stbhd,
1 -~ Bomd, AC Depth, 350%, Loaded and Plugged, ?
Troop Ammo, Stowage, fr, 57~60, port,
1 - Bomb, AC Depth, 350%, Loaded and Plugged,
Upper Deck, fr., 32, port,
2 -~ Heads, Rocket, 5," 0, Mc 10 Mod, 9, Loaded,
TNT, 5"/38 Projectile Stownge Aft,

(7) U.S.S. CORTLAND (APA.75) U,S.S. WALLON (APA-81) ‘ |
Teat "A" - 3200 yards, Teat "AM o 1400 yards,

Tast WBM . 3600 yards, Test "B" = 500 yards,
‘A} 100% Service Allowance of Ammunition,
(3) Specisl Test Ammnition: None,

(8) U,5.5. GILLIAM (APA-57) U,.S.S. DAYSON (APA.79)
Test "A" = 100 yerds, Tagt "A¥ —~ 900 yards,
(SUNK) Test "B" = 1200 yards,
(4) 50% Service Allowance of Ammunition,

(B) Special Test Ammunition: None,

(9) U.S.S. BRULE (APA-66) U.S.S. CARTERET (APA-70) g‘
Test "A" — 1000 yards, Test "A" = 2000 yards, !
Test "3" = 800 yards. Test "B" - 2800 yards,

(A) 10% Service Allowance of Aunmunition,
(B) Special Test Ammunition: Nons,
2-C-R-B=T
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. (J) Type: 1,S5.7T, ‘
(1) vU.s.s. L.s,T, 52 U.,s8.8, L.S.T, 661
Teat "A" - 1800 yards, Test "A" = 2500 yards,
Test "B" . 1800 yards, Test "E" — 2500 yards,
(A) 10% Service Allowsnce of Ammunition,
(B) Specisl Test Ammunition,
1. Navy Items:
5 - Heads, Rocket, 4,"5, MK 10-0, W.P, Loaded,
Reedy Service Locker, Fantail,
(2) v.s.5. L.S.T, 220
Test "A" ~ 2300 yards,
Test "B" .. 2300 yerds,
(A) 10% Service Allowence of Amrunition,
(B) Speciai Test Ammunition,
1. Navy Items:
Heads, Rocket, 4.5", MK 10~0, W.P. loaded,
Ready service locker, Fantail.
(3) U.s.s. L.S,T, 545
Test WAV o 4200 yards,
Test "B" - 4200 yards,
(A) 50% Service Allowance of Ammunition.
(B) Special Test Ammunition,
1, Navy Items:
5 - Heads, Rocket, 4.5", MK 10~0, W,P, loaded,
Ready Service Locker, FPantall,
(4) U.s.S. L.5.7. 133

Test "A" -~ Out,

Test "B" w 700 yards,

(A) 1004 Service Allowance of Ammnition,
(B) Special Test Ammunition:- None,
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(k) Type: L.C.I.
(1) u,s.s. L.C.I, 327
(A) 1009 Service Allowance of Amrmuniticn,
(B) Special Test Ammunitioni- Wone,

U.s8.8. L.2.I. 615
(A) 100% Service Allowsnce of Ammunition,
(B) Special Test Ammunition:= Xone,

(2) u.s,s, L.C.I, 332
(4) 109 Service Allowance of Amaunition,
(B) Specizl Test Ammunition:- None,

Uv.s,5, L.C.I. 329
(A) 104 Service Allowance of Ammunition,
(B) Special Test Ammunition:~ None,

U.s.8, L.C.I, 549

(A) 104 _ervice Allowance of Ammunition,
(3) Special Test Ammunition:~ None,
U‘S.S. L.C.I. 620

(A) 107 Service Allowznce of Ammunition,
(B) Special Test Ammunition:~ None,
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4, Ship Inspections,

The procedure for inspecting ammunition and explosives fell
into three phesses and was identical after both Test "A" and Test "B!
in determining damage to ammunition and explosives,

Phage one was the hurried esnd more or less superficinl
inspectione made of ammunition and explosives on-topside and weather
decks by the Tixplosives or Bomb Dispossl Officers on the Initial
Boarding Teams, Reportes of these officers, largely verbal, gave the
Explosives Unit the first indication of damage end potentisl hazards
to be encountered,

Phase two of the inspections were made by the gunnery officers
of each target vessel as they returned aboard after the tests end made
the initial phases of the commanding officers preliminary inspection.
These officers hai been requested to immediately notify the Explosives
Unit aboard the U.3.S. WHARTON 4if marked changes were observed in
ammunition or ammunition stowages, In the cases where changes hed
occurred and expeclally after Test "B", membars of the Fxplosive Unit,
boarded the vessels most affected and made additional inspections and
photographs of damsge,

Phege three of the inspections were carried out by teams made
up of members of the Ixplosive Unit who visited each target vessel and
thoroughly inspected all ammunition and explosives aboard, in compe ny
with a repragentative of the gunnery department, At the time of these
inspections fuze and powder samples were obtained and transferred to the
U.5.5S, AJAX or the U.S.S, ARTEMIS for testing and shipment to the
appropricte acti%ity in the United States,

The reports of the condition of ammunition and explosives were
made by the Commanding Officers of the torget vessels on CROSSROADS
Forme No's 66, 67, and 68, where applicable, These reports were suppl e-
mented, when necessary, by additional report forms, notes and especially
photographs, made by the Explnazives Unit Inspection teams.

From the data contained in these reports and supplemental data,
this finel report has been prepared,

P e S >
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5. Special Inspections and Tests,

In anticipation of the need for rapld tests of questionable
smokeless powders and in order to determine their safety in storage,
special heat test apparatus (134,5°C)(constant temperature bath) was
installed in the U.S.S, AJAX (AB~6), 3By the use of this equipment
powders were tested in a period of about one hour and the relative
safe~-life in storage estimated with a reasonnble degree of accuracy,
The usual surveillance test at 65,59C was also used as a further
check on the more rapid method, TForsonnel with long experience in
the manufacture and testing of smokeless powder were employed dy the
Explosives Unit to conduct the surveillance tests in the U.S.S. AJAX
and to make special examinntions or inspectinng of suspected powders
that were required,

Following Test "A" and ngrin after Test "B", a reprssentative
nunber of the specially fuzed projectiles (BL % F) had their fuzes
removed and these fuzes, tagged with date, name of ship and shipbdoard
location, were returned to Naval COrdnance Laborstory, Washington, D.C.
for analyseis and detailed study by the Explosives Investigation
Laboratory,

Similarly, samples of powder, both from that speclally
supplied for these tests and from the usual service allowance were
selected for return to the United States for detuiled study of the
delayed effects of the radiations, if any. The samples wera returned
to the Naval Powder Factory, Indian Head, Meryland,
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SECRET
RESULTS OF TEST "A®

A careful examination of all target vessels which remained afloat after
Test "A", revealed that no ammunition or ordnance explosive of any kind
detonated or burned as a direct result of the Atomic Bomb, An examination of
photographs made at three-second intervals after the air burst indicated that
e secondary explosion occurred in the vicinity of the ANDERSON (600 yards from
blast)., This explosion occurred about three seconds after the blast and photo-
graphs show smoke sireamers similar to those produced by pyrotechnics and
tracers. Several examinations of the ANDERSON were made by divers and they
found no indication of any detonation of explosives., All of the torpedoes
originally present were located and identified and fourteen of the original
twenty-four depth charges stowed on deck were sighted by the divers, Much
loose ammunition, both 4LOMM and 5" powder and projectiles were scattered on
the bottom near the vessel (See Fhotograph DACR-T241-11, Exp. # 2).

EFFECTS OF BLAST OR SHOCK

The noticeable damage from the blaust was confined to the raterials which
were exposed on weather decks of certain vessels. Certain ready service boxes
on various ships near the blast were bent or torn loose from their foundations.
Shock damage was minor and only resulted in occasional dents,

There followa a 1list of all vessels which sustained any eignificant shock :
damage to ammunition or ammunition stowage, Vessels not appearing on this 4
list sustained no damage, either primary or secondary to ammunition or
ammunition stowage. i

The vessels listed below are arranged in the order of distance from the
point of detonation of the bomb with approximate yardage to the vessel showm
as horizontal distance from a point directly below the bomb burst.

U.S.8. GILLIAW (APA 57) (Sunk) 100 yards.

Contained 50% Service Ammunition with no special test ammunition, KNeo
effects observed by divers examination, which would indicete explosions.

on this vessel. Fxaminaticn of photographs tsken at 3 second intervals
after the burst show no indication of ammunition or pyrotechnic explosions,

Ex, Jap SAKAWA. (Contained no ammunition) (Sunk) 300 yards,
U.S.S. CARLISLE (APA 69) (Sunk) 400 yards,
This vessel conteined 100% service ammunition allowance and hed 1-500 1b.
G.P, tomb (TNT) unfuzed, and 1-350 1b, Depth Bomb (HBX) unfuzed on the
deck, with other special items in the hold. By examination of photographs
taken at 3 second intervals after the burst it appears that a secondary
explosion occurred in the vicinity of this vessel, Smeke prevented the
SECRETD
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positive indentification of the exact place of this secondary explosion,
{See Photograph DACR-T2-11-11, Exp. #2).

U.S.S, SKATE (SS 305) 400 yards

The topside ammunition stowages, both 5" and 4UMM were badly twisted, so
that they could not readily be opened. No damage to the ammunition which
was stowed in these magaszines was observed., (Photographs AACR-92-1778=4,
8’ md 9)0

U.S.S, CRITTENDEN (AFA 77) 500 yards.,
Contained 100% service allowance of ammunition, One 500 1b, aerial bomb,
general purpose, AN-MGA Al, TNT loaded with shipping plugs in place, was
secured to the deck with 5/8" wire strap, located on the Ol deck, frame

© 32, starboard. This ship was struck by terrific blast causing the deck
to buckle under bomb, The bomb was unsecured and blown 12 feet aft and
7 feet inboard causing slight damage to the tail fin, Indications of exe
cessive temperatures were not present on the bomb casing, Tail fin re-
training ring and shipping plugs removed easily showing nc damage to their
respective thread lines, (See Photographs BACR-81-906~A; AACR=-60=145=4;
AACR-60-145~5; and AACR=98-1960=1), One 350 1lb, aerial depth bomb, AN=Mk.
54, Mod, 1, HBX loaded with shipping plugs in place, was secured to the
deck by a 3/8" wire strap, located om the 01 deck, frame 32, port side,
Blast effect opened the sister hock of the securing wire strap allowing
the depth bomb to be thrown inboard 6 feet, The depth bomb received
extensive damage to tail fin and the complete bomb showed signs of ex-
cessive temperatures (i.e. discoloration of preservative paint on the
tail fin and bomb casing). No aother damage visiple, (See Photographs
BACR-81-906-2; AACR=60~145-6; and AACR=-60-145-7),

U.S.S. ANDERSON (DD 411) (Sunk) 600 yards.

This vessel contained 100% service allowance of ammunition with 8 torpedo
warheads (TNT) and 24 depth charges (TNT)on the main deck, By examination
of photographa tsken at 3 second intervals after the burst it appears that
a secondary explosion occurred in the vicinity of this vessel, However,
several careful examinations by divers show no indication of the detonation
of any explosives, All torpedoes were located and identified, while 14

of the originsl 24 dspth charges were sighted. Much loose ammunition both
4LOMM and 5" are scattered on the bottom near the vessel, From available
evidence it is concluded that no secondary ammunition explosion of any ‘
proportions occurred on this vessel, It is possible that a minor explosion
of small calibre ammunition or pyrotechnics may have cccurred.

U.S.S. INDEPENDENCE (CVL 22) 700 yards,

The effects of ahock and blast on this vessel was confined to munitions
located on the flight and hanger decks., All aircraft ammunition on planes

SECBEL
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SFCHRET
RESULTS OF TEST "A" (Cont'd)

or on the decks was rendered unserviceable due to structural damage.
No secondary explosions occurred. The 4OMM stowages along thec gun
spongsoons, port and starboard, were in a completely jumbled condition
due to failure of the battens, No damage occurred to the ammunition
contained in these stowages, since the 4OMM was contained in pxotective
tanks, rather than in clip stowage.

U.S.S, HUGHES (DD 410) 800 yards.
One 5"/38 AA projectile (VT fugze Mk, 53) was thrown to the deck of mount

#2 from the loading tray. The fuze was broken by the fall, No other
effects due to shock were observed,

U,S.S. LAMSON (DD 367) (Sunk) 900 yards,

Contained 50% service allowance sammunition, There was no indication of
secondary explosions on this vessel, either from photographs taken at 3
second intervals after the explosion, or from diver's examinations and
underwater photographs,

Ex. Jap NAGATO 900 yards.

One 350 lb, serisl depth bomb, AN-Mk, 54, idod., 1, HBX loaded with shipe
ping plugs in place, was secured oa a bomb skid Mk, 1, Mod, 1, with a
3/8" wire strap, located on the upper most deck, frame 20, starboard
side., Due to blast effect the sister hook used for removing slack from
the wire strap was straightened allowing the bomb with skid to become
unsecured, The homb was cumped from the bomb skid and blown forward

6 ft. Visual examination showed no damage had occurred to the bomb.
Wooden decks in the area were slightly uscorched by heat of tha "A"

bomb, however, preservative paint on the depth bomb casing showed no
indications of abnormal temperatures. The depth bomb accessories were
not affected. (See Photogiaphs BACR-76=131-10; AACR-2539-2; AACR~-
2539-3; AACR=2539=4). Oné 500 1b, aerial bomb, general purpose, AN-
M6-4A-1, TNT loaded with shipping plugs in place, was secured on &

bomb skid Mk, 1, Mod. 1, with a 3/8" wire strap, located on the upper
most deck, frame 7., port 8lde. This bomb was moved 5 inches forward
with the bomb skid because of the fallure of deck planking to with-
stand the blast shock of the "A" bomb, Slight damage was euffered to
the bomb's tail fin from the blast, The possible disfigurement of the
tail vane by falling pieces of superstructure was elimineted because

no marks were visible that would accompany a sudden blow, Wooden decks
in the vicinity were slightly scorched by the "AW bomb heat but no signs
were visible that woudl indicate excessive heating to preaervative paint
on the 500 1b, bomb casing. (FPhotographs BACR=76-131-12: AACR-2539=5),
One jet assisted take-off unit, 12AS100E, potassium perchlorate asphalt,
and oil loaded, without igniter was secured on a bomb skid Mk, 1, Mod,

1 with a 3/8" wire strap and located on the uppermost deck, Frame 180,
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FESULTS OF TEST "A" (Cont'd)

port side, The Jato Unit showed no indications of damage from heat
or blaat of the "A" bomb, however, bits of debris fell upon the unit,
(See Pnotographs BACR-76-131-9; AACR=2539=6),

BEAT_EFFECTS

Primary Effects:

Tne flash temperature generated on ammunition stowages caused no fires
and only one magazine thermometer located in the ready service boxes showed
any abnormally high temperatures. Of particular interest is the fact that
although the paint on the thin (1/8") flash shields on the ready boxes had
the cuter coating of paint blistered, the inner paint surfe-ze was unaffected,
In the ready service boxes which sustained msrked paint blistering there was
no increase in the tempereture inslde the btox, as measured by the maximum,
minimum thermometers.

The greatest danger from the ammunition aboard the target vessele was
due to secondary fires. Below is given the details of all vessels which
showed any significant heat effect, either from the primary effect of the
"A" bomb, or from secundary fires ignited by this burst,

Yardage shown is the approximate horizontal distance from the point
directly below the burst and the vessel.

U.S.S, SKATE (SS 305) (400 yards)

Paint on the 4OMM and 5" ammunjtion torside ready services lockers was
scorched and vlistered. The temperature inside these magazines registered
normal on maximum, minimum thermometers contained therein, (Photographa
numbers AACR 92-1778-7, 8, and 9),

U.S.S. CKITTENDEN (APA 77) (500 yards)

The paint on the body of a 350 1b, depth bomb, loaded with HBX, (unfuged)
was blisteredo This bomb was alsc thrown about 6 feet by the blast, No
serious damage to bomb, (Fhotograph number (AACR 60«145-6),

U,S.E, PENSACOLA (CA 24) (600 yards,)

The direct action of the bomb flash was to blister and peel the paint
from the ready service 5"/25 boxes, amidships. No excessive temperature
was recorded on the inside of the boxes, nor was the ammunition visibly
damaged. (Photograph number AACKR 87-2539«7). The effects of a second-
ary fire due to inflammeble Q.M, stores on the aufter weather deck are
shom in Photograph number AACK 92-1778-2 and 3,

U.S.S. NEVAPA (BB 36) (600 yards)

Effects of the heat or flash of the "A" burst was confined to blister-
ing the paint on topeide ready mervice boxes, Temperatures therein
were normal, (Photograph number AACR 97-1535-7),
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RESULTS OF TEST A" (Cont'd)

U.S.S. INDEPENDENCE (CVL-22) (700 yardes)

The heat effects were confined to the burning of HBX loeded torpedo
warheads in the afier torpedo stowages. This fire was seccndery in
origin and came from nunknown sources, The HBX burned nompletely
without detonating. Some low order explosions occurred due to
external heat om the torpedo air flasks,

Ex-Jap BB NAGLTO (900 yards)

The wooden deck of this vessel was scorched around the Jato unit and
the HBX loaded 350 lb, depth bomb, The paint on these munitions was
not bliasterod. (Photograph numbers AACR 87-2539-4 and 6).

UsSeS. SALT LAKE CITY (CA-25) (1000 yards)

The paint on the 5"/25 ready service boxes was blistered. However,
no abnormel temperatures were recorded inside the boxes, (Photograph
numbers AACR 87-2539-8 and 9).

UsSeS. FALLON (APA-81) (1400 yards)

Tke paint on the after 5"/38 powder rcady aervice box was blistered,
The doors were knocked open by the blast and some of the encs of the
powder tanks dished but the cartridges were undamaged. The temperature
in this box rose to 124° Fe (Photograph numbers AACR 87=2450=-1 and 2).

UsS.S. NEW YORK (BB=-34) (1900 yards)

A secondary fire in Army Quartermaster materials amidshipe caused theé
3"/ 50 ready service boxes to he overheateds Temperatures of over
150° Fo were recorded and the ammunition was scorched. (Photograph
numbers AACR 87-2540-3 and 4).

L ) d S TES

Ammunition from those veasels which sustained the greatest irradiation,
shock, or other effects due to Test "A", was selected for special study.
. Below are given the detsils of these explosive components which ware selected
fur return to the United States for special study by various ageuciese

(a) Projectile Fuzes,
Fuses were selected and removed from the specially blind loaded and
fuzed projectiles, which had been exposed in topside locations, either
in ready service positions, or in the trays of enclosed gun mounts.
These fures were relected an having received the severest irradiation
and shock of any of those exposed during test "A", These fuses were
shipped for further study to the Naval Ordnance Laboratory, Weashington,
D. C.
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0) X STUDY, TEST "AM nt!
CTI TU TO_UNITFD STATE EST nAn
Fuze
No, Mk, Nod, Yegpel Zest Location

1 2). 1l USS ARKANSAS (EB 33) Turret #4, Shell Deck,
From 12" AP,

1 B8 1 n n " Turret #2, Shell Deck,
From 12" H,C,

1 48 1 " " " Turret #4, Gun Chamber

. From 12" H,C,

1 21 1l " . " Turret #4, Gun Chamber
From 12" AP,

1 21 1 " " " Turret #2, Gun Chamber
From 12" A,F,

5 28 Mods, " " " Ready Service Casemates
5n/51 H.C,

1l 29 3 " " n Turret #4, Gun Chamber
12* H,C,

1 29 3 " " n Turret #2, Gun Chamber
12» H.C.

5 29 3 " J " Ready Service Casemates
5" H,C,

1 48 1l USS PENSACOLA (CA 24) Tvay of Turret #2
8" H.C,

1 21 1 " " " Tray of Turret #2
8" AP,

1 48 1 " n " Tray of Tu.re. #4
8" H.G,

1l 21 1 " " " Tray of lurret #
8" A.P.

2 29 3 " @ " #2 Shell Deck (Boxed)

2 50 2 @ " " #/2 Shell Deck (Boxed)

3 50 2 " n " heady Service Amidship
5%/25

3 53 5 . " u Ready Service Amidship
5n/25

2 29 3 " " n Turret #2 Tray, 8" H.C,

1 29 3 " " " Turret #, Tray, 8" H,.C,

1 21 1l USS SALT LAKE CITY (CA25) Turret #4 Shell Deck, 8"

2 28 1 LI " " . Turret #4 Shell Deck, 8"

1 B 1 n o= " " " Turret #2 Shell Deck, 8"

2 29 3 L " L. Turret #, Shell Deck, 8"
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Fuze
No, Mark Mod, Vesgel Test Logation
2 29 3 USS SALT LAKE CITY (CA 25) Turret #2 Gun Chamber
8" H,C,
4 29 3 " " n " " Ready Service Main Deck
5"/25 H.C,
1 21 1 USS PENNSYLVANIA (BB 38) Turret #2 Gun Chamber
14" AP,
1 48 1 " " nom Turret #2 Gun Chamber
14" Hl.C.
1 29 3 " " "von Turret #2 Gun Chamber
u" HQCO
1 21 l " " non Turret #, Gun Chamber
‘ 14" AP,
1l 48 1l n " non Turret #, Gun Chamber
‘ 14" Hcco
1 29 3 " " LI Turret #4 Gun Chamber
14" ano
3 50 2 " n non Inside Mount #), 5"/38
3 53 6 " " LI Inside Mount #1, 5"/38
3 28 10 " " " 0 Inside Mount /1, 5"/38
3 50 2 " " "non Inside Mount #8, 5"/38
3 53 6 " n "o Inside Mount #8, 5"/38
3 28 1 n n non Inside Mount #8, 5%/3C
1 21 1l USS NEVADA (BB 36) Turret #2 Gun Chamber
14" A‘P.
1 48 1l n " L Turret #2 Gun Chamber
14" H.C.
1 29 3 " " now Turret #2 Gun Chamber
14" H,C,
1 21 1l " " now Turret #3 Gun Chamber
14" AP,
1 48 1l " " "on Turret #3 Gun Chamber
14" H.C,
1 29 3 " " non Turret #3 Gun Chambenr
14" H,C,
3 . 50° 2 n " L Inside Mount #1 5”/38
3 53 6 "o L Inside Mount #1 5"/38
3 28 10 " " "o - Inside Mount #1 5"/38
3 50 2 " " "o Inside Mount #8 5%/38
3 53 6 " " "o Inside Mount #8 5n/38
3 28 10 " n noon Inside Mount #8 5"/38
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MATERIAL FOR SPECIAL STUDY, “TEST "A" (Cont'd)
PROJECTILE FUZES RETURNED TO UNITED STATES (TEST "A*) (Cont'd)

Fuze
Qe Mark Mod, Vessel Test Location

1 21 1 USS NEW YORK (BB 34) Turret #2 Gun Chamber
14” A.Pq

1 29 3 " w n "non Turret #2 Gun Chamber
14" H,C,

1 48 1 " o n "o Turret #2 Gun Chamber
14" H.C,

1 2 1 " u " L Turret #4 Gun Chamber
14" ALP,

1 29 3 L " v Turret #, Gun Chamber
14" K.C,

1l 48 1 L " "o Turret #4 Gun Chamber
14" Hl.C,

2 29 3 w o on " non Ready Service Casemate

' 5m/51 H,oC,

2 28 10 LU " non Ready Service Casemate
5"/51 H.C.

4 50 2 USS SARATOGA (CV 3) Inside Mount #5, 5"/38

4 531 6 " " non Inside Mount #5, 5"/38

4 28 10 " n non Inside iount #5, 5"/38

2 5 2 USS RALPH TALBOT (DD390) keady Service Mount #4

2 53 6 n " " non Ready Service Mount #4

2 28 . 10 " " " L Ready Service Mount #4

Fuzes were taken from each of the following vessels, RHIND, (DD 404),
MUSTIN (DD 413), MUGFORD (DD 389), CONYNGHAM (DD 371), MAYRANT (DD 402),
as follows:

2 50 2 inside 5%/38 Mount #2
2 53 6 Inside 5"/38 Mount #2
2 28 10 Inside 5"/38 Mount #2

(b) Bomb and Rocket Fuzes,
Fuzes were selected and removed from the plaster loaded bombs and
rocket bodies, which were exposed during Test "A" on the open decks
of certain vessels, or which were suspended from the racks of cer=-
tein planes carried on the target vessels. The following list
gives the detailis of the location and exposure of the selected fuzes,
These fuzes are to be shipped for further study with the projectile
fuzes to the Naval Ordnanze Laboratory, Washington, D.C,
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MATERIAL FOR SPECTAL STUDY, TEST "A" (Cont'd)

BOMB _AND ROCXET FUZES RETURNED TO UNITED STATES (TEST *A") SCont'd)
Jest Location

No, Fugze Mark

ANM1C3A1
ANMI101A2
Mark 146
AMN1O3Al
ANMIOQOQA2
ANMIO3Al

ANM100A2

ANM1G3A1
Mmls
ANN103A1

ANM;OlAZ
ANMK219-3
ANNK230-6

2

2

6

1

1

1

1

1 ANM1OQA2
1

1l

1

1l

1

1

1 Mark 173
1l Mark 149
ANM10O3Al
M116
ANNK230-6

Mark 173
Mark 149

D

Vessel

USS SARATOGA (CV 3)

" " nn

n n nn

USS PENNSYLVANIA (BB 38)
n on

USS NEVADA (BB 36)
USS NEW YORK (BB 34)
L] L] " n ]
USS CATRON (A1A 71)

" n L n
" " " "
n n ] n

" n » n
] " ] n

USS FILLMORE (AFA 83)
USS BRACKEN (APA 64)
" "

" " n ”
" n - n n
n i ) n

USS BLADEN (APA 63)

Suspended on
Deck, Frame
Suspended on
Deck, Fiame
Suspended on
Deck, Frame
Suspended on
Suspended on
S spended on
idain Deck
Suspended on
Main Deck
Suspended on
Main Deck
Suspended on
Suspended on
On Main Deck
G.P., Bomb,
On Main Deck
G.P., Bomb,
On Main Deck
Depth Bomb,
On Muin Deck
Depth Bomb,

Plane, Flight
90.

Plane, Flight
90.

Plane, Flight

50

Plane (Catapult)
Plane (Catapult)
Plane, Frame 135,

Plane, Frame 135,
Plane, Frame 130,
Plane (Catapult)
Plane (Catapult
Mounted in 500#
Mounted in 5C0#
Mounted in 350#

Mounted in 350#

5" /38 Ready Service Aft,
5n/38 Ready Service Aft,
Same as for USS CATRON

(APA 71)
Fron Bomb on
From Bomb on
From Boiib on

Main Deck
Main Deck
Msin Deck

5n/38 Projectile Stowage Aft,
51/38 Projectile Stowege Aft,
Same as for USS BRACKEN

(APA 64)

NOTE: The damage sustained by the fuzes on the planes was due to belrg
struck by adjacent objects as the planes were damaged, No other

effects on any fuzes were noted,

(c¢) Smokeless powders.,
In order to provide means of obtaining rapidly, a relative measure
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MATERIAL FOR SPECIAL STUDY, TEST "A"

Contt'd

of safety for smokeless powders, the Ordnance Material Group con=
ducted German accelerated surveillance tests (134.5°C) aboard the
U.S.S. AJAX. By this test, coupled with visual egamination, violet
paper tests and standard surveillance tests (65.5 C) it was possible
to quickly ascertain the safety of smokeless powders exposed to the
action of the "A" Test, In the table below is given the results of

the German tests at 134.5°C,

The powders listed hereln were secured

in sufficient quantity so that at least one pound of each sample
was shipped to the Naval Powder Factory, Indianhead, Maryland, for

study of the effects of irradiation,
series of powders taken from the most exposed lccations,

These samples represent a

The SPCG

powders are those supplied especially for this test by the Bureau

of Ordnance,

of their service allowance,

Index No,
SFDN 3378

SPCG 8823
SPD 7856
SFDN 7715
SFDN 4941

SPCG 8778
SPCG 8823
SPD 3908

SFDB 9950

SFDB 7079
SPCG 8774
SFDN 3444
SYDN 3198

SPDN 5995
SFDN 5405
SFDN 662t
SFDN 2876
SFDN 6542
UG220,

TEI .45

SFDN 6378

SECERETL
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ship
USS ARKANSAS (EB33)

USS ARKANSAS (BB33)
USS ARKANSAS (BB33)
USS NEVADA (BB36)
USS NEVADA (BB36)

USS NEVADA (BB36)

USS PENSACOLA (CA24)
USS PENSACOLA (CA24)
1',S PENSACOLA (CA24)

USS NEW YORK (BB34)
USS NEW YOHK (BB34)
USS NEW YORK (BB34)
USS NEW YORK (BB34)

USS NEW YORK (BB34)
USS SKATE (SS305)
USS SKATE (S8S305)
USS SKATE (SS305)
USS HHIND (DD404)
USS RHIND (DD404)

USS BUTTE (APA68)

Page 79 of 215 pages.,

Location

3"/5C Ready Service
Main Deck
12"/50 Turret #4
12"/50 In Turret #2
40WM Clipping Room
5;/38 Handling Koom
8
14"/45 In Turret #4
8"/55 In Turret #4
8%/55 In Turret #2
5"/38 Ready Service
Main Deck
14"/45 Turret #2
L /L5 Turret #4
3"/50 Ready Service

(Amidships, All over

heated by fire)

5n/51 Feady Service
51/51 Ready Service
4LONM kKeady Service
5n/38 Mount #1

40MM Clipping Room

4CUNMM Clipping Koom
(over hested)

Volume I

Other powders are those issued to the ships as part

Minutes to Change _
Violet Paper at 134,5°C

7075 Minutes

35-35 Minutes
7070 Minutes
45«50 Minutes
45«45 Minutes

30=35 Minutes
30=35 Minutes
70«70 Minutes
95-100 Minutes

55=60 Minutes
30«35 Minutes
75-75 Minutes
85-85 Minutes

70«70 Minutes
55=55 Ninutes:

50«50 Minutes
45-45 Minutes
45-45 Minutes

50«50 Mimites
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MATERJAL FOR SPECIAL STUDY, TEST "AM (Cont'd)

Minutes to Ohange
index No,  Ship kocation

SPD 2643 USS RRULF (APA 66) 5"/38 Magazine 75-80 Minutes

APDN 5723 USS BRL.T (APA $6) /O0MM Kagazine 50«50 Mimutes

SPDN 4777 Uss(cmmx)mw £%/38 Ready Service 50«50 Minutes
AII.& 77

SPDN 7305 USS C} '{TENDEN 4LOMM Open Deck, in 50«50 Minutes
(APA 77) splinter shields, '

SPLN 4255 USS FALLON (APABl) 5%/28 Ready Service 65~65 Minutes

Aft,
NOTE: Visual examiration of all the above powders gave no indication of
chenge,

(d) Proto type Weapons,
STV ("Bumble Bee"} Missile,

One STV missile was exposed upright on the deck of the SALT LAKE
CITY, The migsile suffered no damage.

One crated missile was exposed in the hold of the BRULE (APA 66),

with hatchee open, No damage occurred to the missile or its con-
tainer,

These missiles have been returned to the Applied Physics Laboratory,
John Hopkin's University, Silver Springs, Maryiand,

g, EESULTS OF TEST "BW

A careful examinatioi of all target vessels, which remained afloat after
Test "B", revealed that ro armunition and explosives ordnance of any kind
detonated or burned. An examination of aerial and ground photogiaphs made at
from 1 to 3 second intervals after the explosion of the Atomic Borb indicates
that no ammunition was detonated or set on fire by this bomb,

The inspections made of ammunition on target vessels included all that on
board, both special items and service allowances,

EFFECTS OF BLAST

There was no evidence of blast effects on ammunition or on top-gide
ready service boxes or rooms,

HEAT ECTS

There was no evidence of heat effects from the "R" Test on auy ammunition
or explosives,
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SECRET
RESULTS OF TEST "B" (Cont'd)
HEAT EFFECTS (Cont?d)

The ready service and topside ammunition stowage temperature ranged
froa 95° to 110° F, Magasines temperatures ranged from 85° to 100° F,
Thess temperatures are within the ranges observed in the Bikini locality
and in these stowages under normal conditions,

SHOCK EFFECTS

In many vessels within 1000 yards of the center of the burst the effects
of underwater shock, transmitted by the hull of the vessel caused ammunition
to be thrown to the deck and ammunition containers to be knocked from sup-
porting racks., The ammunition withstood the effects of this shock and no
change which rendered it unfit for service use was noted, with the exception
of a few 5"/38 cartridges in the magazines of the U.S5.S, FALLON (APA Blg
which are described below,

The most serious defect observed was that of ammunition stowage arrange-
ments., In all vessels that received major shock much of the ammunition was
thrown clear of the stowage recks, The battens, stanchions and their supe

porting fittings were notably weak and inadequate for the amount of shock
received,

There follows a more detailed description of the shock effects on
ammunition and its stowages on all vessels which were significantly effected.
The vessels are arrenged in order of distance from point of detonation of
the "5" burst with yardage shown as the approximate horizontal distance from
the ¢~ .vter of the target array to the vessel,

U.S.S. FALLON (APA 81) (500 yards)
The 5"/38 powder tanks were moved and scattered through the magazires.
No semblance of orderly stowage remained. Sufficient force was applied
to eject several of the cartridges from the powder tanks while many
tanks were badly bent and dented, PRoth the battens and the stanchions
were bent and broken by the motion of “he ammunition.

The 5"/38 projectile magazines were in complete disorder due to an
upward movement of the projectiles, which caused the failure of the
battens and stanchions. Many of the rotating bands of the projectiles
were scarred and dented, but these projectiles appeared to te in a ser-
viceable conditlon, .

The after 5"/38 ready service powder boxes were broken and powder
tanks were thrown to the deck; doors were broken off but powder tanks
were undamaged,
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SHOCK _FFFECTS (Cont'd

U.S.S. FALLON (APA 81) (Conttd) (500 yards)

The 20MM ready service boxes were forced open by an upward motion
of such violence that 20MM drums and boxes were thrown ciear of the
boxes and scattered cn deck, The 20MM amsunition was not damaged .

The 4OMM ready service rooms were in a badly jumbled condition
since the batten. had jumped clear of the pins, and allowed the 4OMM
cans to fall to the deck, None of the ALOMM ammunf .!>n appeared to
be damaged. (Photographs BACR-67-4166~7, 9, and 11),

U.S.S. HUGHES (DD 410) (700 yards)

The forward and efter 5"/38 powder magazinea, were piled with
irregular heaps of powder tank~ because the stanchions had given way
either at the top or bettom, and allowed the powder tanks to fall
from the racks. The stanchions (vertical battens) were undamaged,
When the battens (horisontal) were in place they r~cted in an ("L")
shaped fitting on the hulkhead. Theses battens were jarred from the
fittings by a v-rtical movement of tre vessel, ‘he powder tanks
were but slight.y dented.

The 5"/38 project.le magazine stow..es were some what disarranged
due to the failuwre of the alviinum battens., Frojectiles were thrown
clear of the acits but werse undamaged except for a few dents orn She
rotating bancs. (Photographs ABCR-76=1931~6 and 7),

In the upper handling rooms of mounts 1, 2, 3, and 4 both powder
tanks and projectiles were strewn about the deck, The sliding rings
which held the projectiles were jarred clear of the nose of the pro=-
Jectile allowing it to fall to the deck. The powder tanks i'ell be=
cause the upward motion of the ship threw the battens out of the re-
taining slots., The ammunition remained in a serviceabl: condition,
(Photographs ABCR-76-1931-1, 2, 3, and 4).

U.S.S. PENSACOLA (CA 24) (700 yards)

The after 8" powdor and 5"/38 magezines were Yound to have charges
thrown to the deck, This was due to the verticl: channel or angle iron
battens being thrown clear of their retaining slots. The rurtens were
undamaged, The ammunition tanks were slightly dented but the cartridges
were not serviceable, (Fhotographs ABCR=80-1676-2, 3, and 4).

The forward 8" powder magaszines were generallv in normal airay but
2 charges were on the deck., Battens were in plece tut the powder tanks
had been thrown against the overhead and in falling beck the lip of the
adjacent tank tore open the falling powder tank,. This allowed a heavy
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RESULTS OF TEST "B" (Cont'd)
SHOCK EFFECTS (Cont'd)

U.S.S. PENSACOLA (CA ; (Cont'd) (700 yards)

concentration of ethu~-alcohol vapor to permeate the magagzine, and
because of the lack of vertilstion this vapor presented a serious
fire and health hazard. Vith proper ventilation re itored these
powder charges could have been retanked and used as serviceable
charges,

The ready service and 4LUMM clipping rooms showed evidence of the
ammunition striking the overhead, while the battens alsc jumped clear
of their cleats. The boxes were dented but the ammunition appeared
to be in a serviceable condition, (n the shell decks of all 8" mounts
the stowed projectiles had been thrown to the side and many fell to
the deck, No visible damage to the projectiles resulted, (Fhotographs
ABCR=76-1676-1; ABCR-78-1678-1, and 2),

U.S.S. MAYRANT (DD 402) (700 yards)

An upward motion of this vessel caused the 5"/38 projectiles ian
the ready service racks of mounts #1 and 2 to jump clear of ring supe
ports and fall to the deck., This same condition occurred in the lower
handling room of mount #2. The projectiles were undamaged.

In the forward projectile magazines some projectiles were thrown
clear of the battens, Batten and stanchions held the btulk of the proe
Jectiles but were bent so as to require replacement, In the powder
magagine the battens were slightly bent, and damage was slight. No
effect on ammunition was observed, The ready service 20 and 4UMM
stowage remained normel,

U.S.S. GASCONADE (AF4 85) (700 yards)

From inspection of 5"/38 after projectile ané powder magazines it
was apparent that the vessel had undergone violent movemant and project-
iles and powder were thrown out of their respective gt wsve aspuces,
Vertical stanchions were loosened (mostly near the deck) thus fresing
the horizontal battens and allowing the projectiles and powder to fall
to the deck, The 5"/38 ammunition was not damaged. In the AOMM for=
ward stowages the cans had been thrown as far as 4 feet from the racks.
This wes due to the horizontal battens being thrown off their retaining
cleats, The ammnition was undamaged, (Fhotographs ABCR=100-4207-5;
ABCR=100=4210-11, and 12)

U.S.S. LST 133 (700 yards)
The effect of "B" Test on the ammunition aboard thies vessel resulted
largely from the eflect of a descending ocolumn of wuter,
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SHOCK EFFECTS (Cont'd)

UeS.S. LST 113 (Cont'd) (700 ymids)

Ready service boxes (20MM) were torn from the deck and the tops
ripped off., The 20MM drums were scattered about the deck, and in
some cases a few rounds were ejected from the drums, No further
damage to the ammunition was noted., Below deck magazines were in
normal condition, (Photographs ABCR-82-4218+4, 5, 6, and 7).

U.,S.S. NEVADA (BB 36) (1000 yards)

U.S.S. PENNSYLVANIA (BB 38) (1400 yards)

The battens in the 14" powder magazines jumped clear of their
retaining slots and allowed a few tanks of powder to slide to the
deck, The powder tanks, battens, and stanchions were undamaged.

The 40 and 20MM stowages were disarranged due to battens jump-
ing clear of retaining slots, however, the ammunition was undamaged,
(Photographs ABCR-76-1934-4, and 5),

U.SoSo BRISCOE (‘P‘ 65) (1100 yardﬂ)

The ready service stowages of LOMM ammunition on this vessel ine
dicates clearly the weakness of the batten constiuction, It appears
that these battens moved upward and clear of the retaining cleats, and
this allowed the 4OMM boxees to fall clear of the supporting racks,

The 20MM clipping room (B=0309-M) was littered with the drums that
were thrown clear of the brackets that hold them to the bulkhead. No
ampunition was damaged, The 5"/38 after ready service boxes were une
damaged, and below deck magazines showed little or no change.
(Photographs ABCR-97-4046-3, and 4),

E FOR SPECIAL STUDY, TEST “B"

The following 1lists of materials were shipped to various agencies in
the United States for special examination. These items are those requested
by the Bureau of Ordnance for special study,

Certain items which were to be returned to the United States have not
been shipped since those items were radiologically active and considered
unsafe for handling and shipment,

Insofar as practical the samples of all materials returned were re-
moved from places most exposed to radiological activity,
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utyAs]
Place of Exposure
No, Iten Yeagel During Test "B"
1 ANMIOOA2 Bomb Fuse NEW YORK (BB 34)  Plane on Deck
1 ANMIO3A) Bomb Fuge NEW YORK (BB 34) Plane on Deck
3 Mk, 50 Mech, Time Fusze MUSTIN (DD 413) Mount #4.,
3 Mk, 28-10 Base Fuze MUSTIN (DD 413) Mount #4.
3 Mk,149, Rocket Nose Fuse BUTTE (APA 68; Magazine C=305=M
2 Mk, 73, Rocket VT ‘Fuze BUTTE (APA 68 Magazine Cw=305«M
-~ 3 Mk,149, Rocket Nose Fuze BARROW (APA 61) Magazine Cwe305-M
2 Mk, 73, Rocket VT Fuze BAKROW (APA 61) Magazine C-305«M
1  Mk.149, Rocket Nose Fuze BRISCOE (APA 65) Magazine C-305«M
NOTE: These fuzes gave no outward appearance of darage, The above
fuses have been shipped to the Naval Ordnance Laboratory, Washing-
ton, D.C., for complete examination and testing,
PYROTECHNICS

The following pyrotechnics are being shipped to the Naval Ordnance

Laboratory, Washington, D.C., for further study. These pyrotechnics show
no outward signs of deterioration,

Veasel Pyrotechnic Data

USS INDEPENDENCE (CVL 22) 2 -« Float Lights, Mk, 4=-2

Signals, Hand, Red,

Very Cartridges, Mk, 2 (Green)

Very Cartridges, Mk, 2 (White)
Cable Cuttirg Cartridges.

Abandon Ship Kit,

Abandon Ship Kit,

False Target Shell, Mk, 1,

Ship Emergency Identification Sigmal,
Mk, 3,

False Target Shell, Mk, 1,

Signal hocket, Mk, 1.

False Target Shell, Mk, 1,

Ship Emergency Identification Signal,
Mk, 2,

Signal, Submarine Float, M2-0,

- Signel Rocket, Mk, 1,

- Cartridge, Very Signal,

N
coo

N
N
¢ 6 5 1 0 ¢ 8 6 1

USS SALT LAKE CITY (CA 25)
UsS TUNA (SS 203)

USS SEARAVEN (SS 196)
USS PARCHE (SS 384)

ONKM R

[
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MATERIALS FOR SPECIAL STUDY, TEST “B* (Cont'd)
SMOKELESS POWDER

The following samples of smokeless powder were selected from topside

locations nearest areas of marked radiocactivity,
visible evidence of deterioration or shange,
in powder sample bottles in these stowages were not visibly effected.

These samples show no
Violet paper samples exposed

The samples of smokeless powder were shipped in 2 pound lots to the
Naval Powder Factory, Indianhead, Maryland, for further study.

Powder
index

SFDN 6329

SFDN 4001
SPDN 2016
SFDN 1914
SPD 2618
SPDN 8136
SPCG 8823
SFD 3903
SFDN 2871

SPCG 8823
SPCG 8823
* SPCG 8823
ZC329WC44

SPDN 3444
SFDB 7079

SPCG 6774
SPD 6358
SPCG 8823
SFDN 8040
SPCG 8823

SPDN 6378
SFDN 5114

SECREZ

Rats op Sample

4"/50 from below deck
Magasine

5%/51 Forward Mag.
20MM on Bridge

20MM R/S Conn. Tower
5%/25 R/S Conn, Tower
20MN Main Deck R/S
8*/55 Loading Tray #4

8%/55 Loading Tray #2
5%/38 Loading Tray
Mount A

5%/38 Loading Tray
Mount #8

5"/38 Loading Tray
Mount #1

5" /38 Loading Tray
Mount #8

Crtg. No. 20ilM Bridge

R/S
3"/50 R/S Boat Deck
14"/50 Twiret M2

Loading Tray
14"/50 Turret #2

Loading Tray
8"/55 Turret #2

8n/55 Turret #4

54/38 dount #2

5%/38 Mount #3

4LOMM R/S

20MM R/S Port Fr, 65

Vegsel
USS SEARAVEN (SS196)

USS TUNA (332033
USS TUNA (88203

USS PARCHE (SS384)
USS PARCHE (SS384)
USS PENSACOLA (CA24)
USS PENSACOLA (CA24)
USS PENSACOLA (CA24)
USS NEVADA (BB36)

USS NEVADA (BB36)

USS PENNSYLVANIA
(eB38)

USS PENNSYLVANIA
(BB38)

USS FENNSYLVANIA
(BB3R)

USS NEW YORK (BB34)

USS NEW YORK (BB34)

USS NEW YORK (BB34)

USS SALT LAKE CITY
(CA25)

USS SALT LAKE CITY
(cA25)

USS MUSTIN (DD413)

USS MUSTIN (DD413)

USS BUITE (APA68)

USS BUTTE (APA68)
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Minutes to Change
Vio%et Paper ag

1230°C at 124,05 C

110
110

110
110

110-115

110

110

42=55
40-55
40«55
40«50
95-100
45=50
35-35
85«90
70«75
35=35
35+35
35=35
45-45

75«13
65=70

40=40
75=90
40=40
75«73
40=40

50=50
4545
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SECKET
OF SPECIAL STUDY, TFST "B' (Cont'
SMPKELESS PONDER (Cont'¢)

SFDN Normal Ranges - 4O¥
SPCG Normal Ranges - 100¢

ENE CON O

As the result of Test "A" it 1s concluded that the heat and shock from
an 8ir burst of this type bomb is not sufficient to detonate naval ammunition
in normal stowages or when directly exposed on the weather decks of vessels.
The ammuni.ion and explosives which were exposed directly to the blast of ‘he
bomb, had, in a few cuses, the paint blistered on the containers, The heat
duration and rate of transfer were insufficient to cause explosions in TANT,
or HBX loaded muniticns when these items were exposed unshielded to the
direct blast of the bomb, Vessels which showed no evidence of ammunition
explosions subsequently sank as the results of the "A" Tust,

It sppears that the nature and duration of the detonation in the Atomic
bomb air burst is such that it does not induce explosions either from heat
or shock in the usual high explosives, (TNT, HBX, Expl. D, FETN),

As the result of Test "B" it is concluded thst the shock wave trans-
mitted through the water and into the vessel doen not Induce explosions in
naval ammunition, This shock is the only phenorena of Test "B" which sig-
nificantly effected ammunition and then only caused failure of the stowage
facilities, battens, stanchions, ete,, with attendant damage to ammunition
tanks and projectiles., Vessels which sank as the result of the effects of
Test "B" showed no evidence of ammunition or higl exrlosive detonations,

As the result of these tests it is concluded that there is little dan-
ger from induced explosions in ammunition, or high explosives, as the direct
result of an attack with an atomic bomb of the size used in these tests,

Stowage facilities should be strengthened to withstand greater shock,
in order to over-come the effects of a nearby underwater atomic bomb burst;

as there is always the posesibility of an explosion due to rough treatment
attendant upon the collapse of stowage arrangements,
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Enclosure (D)

Bureau of Ordnance Material
Group Final Report for

Tests "A" and "BY,

PART V = GUNS

Planning

Ship Inspection
Damage Test MA"
Damage Test "B"

Comparison between Test "A" and Tesat "B"

Summary
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farly activity in Washington ineluded preparation and dissemination
of preliminary instructions to the Naval Shipyards and the ships themselves
fue thelir preparation as target ships, These instructions were later devele
oped inte forms on which data could be presented uniformly for use in come
parative evaluation. These forms were designed to cover general conditions
visually on one sheet and specific observations for each mount or turret
on separate sheets. The preliminary instructions and forms together with
more detailed suggestions for their completion and return during various
phases of the test were assembled into the "Red Book", which bore the
same file number as Annex "A" of the Operation Flan,

Before leaving Washington a reference library of Ordnance publications
was assembled, Personnel at the Naval Ordnance Laboratory, the Naval Gun
Factory and the General Ordnance School assisted the Guns and Mounts Unit
in selecting Ordnance Pamphlets and Ordnance Data sheets, In addition,
tools and instruments were assembled in Washington for use in the Tests,

The instrumente included meny special devices, such as bore gages, hydreuliq
pressure gages and bore searchers, not normally available outside a Navy
Yard or the Naval Gun Factory. The reference library, tools and instruments
proved of greet value at the sive of the tests,

The "Red Book" contained all the report forms for the Bureau of Ord-
nance Group including those on Turrets, Guns, Mounts, Catapults and Depth
Charge Projectors (the last two are divided cogniszance) together with in-
structions for the preparation of the forms by target snips' personnel,
Annex "A" of the Operation Plan specified the mounts to be in operation dur-
ing the test,

To assist in the general preparation of the target ships, the ilobile
Turret Unit went to Pearl Harbor several weeks in advance of the remainder
of the organization., While in Pearl Harbor, the Moblle Turret Unit rendered
assistance to the Instrumentation Unit in location of physical measuring
instruments.

In eome cases, it was necessary to make a special check-of the condition
of turrets and mounts before thie test so that a true comparison could be
made with conditions after the test, For example, the lack of operable
power drives in turret (4) of the U,S5.S. PENNSYLVANIA was reported and
needed no check, however, the condition of the Main Battery of the U,S.S.
NEW YORK, which had not been fired since regunning, required detailed ex~
amination with especial emphasis on gun alignment,

In at least one case Navy Yard decommissioning work, prior to the
assignment of a vessel to Joint Task Foice ONE, had deprived a mount of
~ power; in another case the cables carrying the director signal which pro-
vided automatic operation of the mount had been severed, Several mounts

SeL-C-h-E-1
Enclosure (Dj to Director Ship Material Serial 001500,

Page 89 of 215 pages, Voluem I
3426

e i



S=E~GeReE-T
PLANNING (Cont'd)

operated erratically in automatic and in local contrel, It was necessary
to determine these and similar facts in advance of the test, '

Five inch mounts on the U,S.S, SARATOGA, U.S.S. MUGFORD, U.S.S. WILSON,
U.S.5. REIND, and U,S.S. RALPH TALBOT, and 4OMM mounts on the U.S.S, PENSACOLA,
U.S.S. MUGFORD, U,S.S. WILSON, U,S.S., REiND, U,S.S, BRACKEN, U,S.S. CORTLAND,
U.S.S, CRITTENDEN, and U,S5.S, DAWSON, were planned to be energized and in
operation during Test "A", This procedure was carried out end provided s
reslistic comparison beiveen the vulnerability of the mounts in both con-
ditions, overating and stalic, The physical distribution of guns and mounts
naterial was designed to cover the range of pussible damage from the max=
imun to the miniwum, Special hydraulic oil was placed in the speed gear
assembliea of cr~tiin representative non-operating mounts, This hydraulie
fluid was furnished by the Bureau of Ordnance and was exposed in order to
test for special qualities of non-inflammability, On the U,S.S. SARATOGA's
after five-inch twin mount were mounted two three-ton cameras., During
Test "A" the mount was operated in automatic with a Mark 37 director and
was held on the true bearing of the NEVADA in order to oriert the cameras
towards the intended point of .ission., Temperature paint on small metal
plates was furnished by the Instrumentation Group and the plates were dis-
tributed on turrets and mounts throughout the array,

In order to obtain representative tost samples of turrete and mounts,
variations in their conditions were prescribed. Some mounts and turrets
were in condition "Yoke"™ and some in "Zebra®",

In certain cases the gun breeches were open and in other cases closed,
In some guns primers were inserted in the firing-lock or in short unloaded
cases, The angle of train and elevation was varied to obtain comparative
structural reactions, In specific installations for tect "A". the angles
of train were determined in cooperation with the Instrumentation Group to
expose test panels secured on the mount shields, In one main battery gun
on each of the battleships ARKANSAS and PENNSYLVANIA a Gamma Ray Camera
was moaunted, These cameras were lowered seven inches into the gun mruzzles
and secured with liines and wooden wedges, This instrumentetion required
special angles of train and elevation in the direction of {he enticipated
center of the explosion, Ammunition was placed in certain mounts &nd
Turrets simulating battle conditions. Other mounts and turrets were
clear of amunition to simulate normal operation,

SeE«CeR=E~T
Enclosure (D) to Director Ship Material Serial (01500,

Page 90 of 215 pages, Volume I

3426



SECRE]

SHIP INSPECTION

The Guns and Mounts Unit was responsible for turrets, gun mounts,
and machine guns, for providing advice and assistance to the Target Ship,
Repair Ship, and Naval Shipyard personnel, and for accuately determining
conditions of equipment before and after the tests in order to permit an
evaluation of any change in military effectiveness and the desirability
of change in design, manufacture or maintenance practices, In work on
turrets and eight-inch mounts the cooperetion of the Bureau of Ship or=
ganization was rolicited in regerd to structural features, The respon-
ibilities of the unit included preparation of detailed instructions for
the positioning of the turrets and mounts and the conditions under which
they were to meet the tests, This was worked out in close accord with
the Explosives Unit in connection with simulated service conditions, the
presence and location of ammunition, and with the Fire Control Unit re-
garding mounts in operation,

The inspections of the guns, mounts and turrets were performed by
mersonnel of the Guns and Mounts Unit assisted by the ship's force. . The
ejuipment was tested in accordance with the Bureau of Ordnance Manual
utilizing the "check off" list specified for each particular piece of
equipment. The major portion of the terget ships were first visited at
west coast naval shipyards and Pearl Harbor by members of the inspection
team, The ships Gunnery Officer was contacted upon boarding and a thorough
inspection of the Ordnance Equipment was made,

The visual and manual observations were then compared with the inform-
ation gathered and recorded by the Ship's Gunnery Fersonnel, £ corrections
to th~ recording forms were necessary they were so discussed and made,

Upon arriving at Bikini, every vessel in the target array was visited by
the entire unit of the inspection team, The officers and men of the team
familiarised themselves with the plan of the ship, the means of access to
the equipuent and, most important of all, the equipment itself, Memhers
of the ship's Gunnery Depurtment accompanied the officers and mern in this
tour of inspection pointing out known defects and peculiarities of the
various Ordnance Units for which the Guns and Mounts Unit was responsible.
Note-books were used to record this information and at the end of each
days inspection they were filed for future reference, The data forme were
again reviewed to ascertain whether or not all necessary and pertainent
informaticn had been recorded. When the inspection party was satisfied,
the Ship's Gunnery Officer was instructed to complete the finished forms,

When permission was secured to reboard the target ships after Test
"A" the inspection team conductsd first a visual inspection of the eguip=~
ment to ascertain damage and when the visual inspection proved to the
gatisfaction of the inspector that the equipment was not damaged all units
that could be operated by hand were so operated, Finally i1f power was
availehle and the units had power drives, the equipment was operated in
the various applicable methods of power operation, Upon completion of
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SHIP INSFECTION (Contt!d)

the inspections the ship's Gunnery Offlicer was instructed to complete the
data forms, recording all information regarding the equipment, This was
done for ell units whether or not they had sustained damage. This ine
spection plan was followed until all vessels in the target array had been
visited. A more through inspection of the vessels was made after Test "A"
than test "B" because in the majority of ships power was available and the
ingpectors were not limited in time by the presence of radioactivity mat-
erial, The same inspection plan was followed after the underwater detona-
tion of Test "B", but the time allowed for inspections aboard the target
ships was designated by the monitors of the Radiological Safety Section,
This time permitted to inspectors aboard the target ships waried from 3/4
of an hour to 6 hours, These figures quoted were for oren deck areas and
not necessarily meant for below deck spaces, which in some instances
ranged as high as 24 hours depending upon the amount of radioactive
cascade that had seeped below decks, Fower was furnished on several of
the target ships, such as the NEW YORK, NEVADA, and PENNSYLVANIA, by

sea going tugs but in the majority of cases the post«"B" inspections were

limited to visual and hand operation, because of the limited time aboexd
and the lack of power, '
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THST MAY
Large Caliber Gung
Approximate
Type 0y Turret No, of Turrets Ship Yards
12"/50 Two Gun 6 ARKANSAS BB 400
14"/45 Tripple Gun 2 NEVADA BB 600
14%/46 Two Gun 2 NEVADA BB 600
14"/45 Tripple Gun 4 PENNSYLVANIA BB 1800
14"/45 Two Gun 5 NEW YORK BB 1900
43.5 CM Two Gun 4 NAGATOC BB 900
8"/55 Tripple Mount 2 PYNSACOLA CA 600
8"/55 Two Gun Mount 2 PENSACOLA CA 600
8"/55 Tripple Mount 2 SALT LAKE CITY CA 1000
8"/55 Two Gun Movnt 2 SALT LAKE CITY CA 1000
20.3 CH Two Gun Turrets 4 PRINZ EUGEN " CA 1000
Intermediste Caliber Gung
5"/51 Single - Air Castle 6 ARKANSAS BB 400
5%/38 Single - Open 1 CRITTENDEN APA 500
6"/28 Twin - Closed 4 NOVADA BB 600
5%/25 Single - Open 4 PENSACOLA CA 600
5"/38 Single - Closed 3 HUGHES DD 200
5"/38 Single - Open 1 HUGHES DD 80C
£"/38 Single - Upen 1. DAWSON APA 900
5"/38 Single - Closed 4 RHIND DD 1000 - -~
5"/28 Single =~ Closed 2 RALPH TAILBOT D 1200 .
5%/38 Single — Open 2 RALPH TALBOT DD 1200
5"/28 Single ~ Closed 2 STACK Db 1200
5%/38 Single - Open 2 STACK oD 12C0
5"/38 Single - Open 1 BARROW - APA 1300
5"/38 Single - Open 1 BANWER APA 1400
5"/38 Single - Upen 1 FALLON APA 140
£"/38 Single - Closed 2 WILSON DD 1500
5"/28 Single ~ Open 2 WILSON DD 1600
5"/58 Twin - Closed 4 PINNSYLVANIA BB 1800
5"/51 Single -~ Air Csstle 6 NBW YORK BB . 1900
5"/38 Single ~ Open 1 CARTERET APA 2000
5"/38 Single - Closed 3 WAINWRIGHT DL 2200
5%/38 Single - Open 1 WAINWRIGHT DD 2200
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53-C-B-§-1
JEST "A%
m.suiummm
Cont'd) ‘
. Approximate

Type of Turret No, of Turreis Shiz Yards
5"/38 Single -~ Open 1 BRACKEN APA 2200
5"/38 Single - Closed 3 MNUSTIN DD 2400
5"/28 Single ~ Open 1 MUSTIN DD 2400
5"/38 Single - Open 1 FILIMORD APA 2500
54/38 Twin - Closed 2 SARATUGA cv 2700
5"/38 Single - Open 4 SARATOGA cv 2700
5"/38 Single - Open 1 GASCONADR APA 2800
5%/38 Single - Closed 3 MUGFORD DD 2900
5"/38 Single = Open 1 MUGFORD DD 2900
5%/38 Single = Open 1 CATRON APA 2900
5%/38 Single - Open 4 CONYNGHAM DD 3100
5"/38 Single - Open 1 CORTLAND APA 3200
51/38 Single - Closed 3 MAYRANT DD 3600
5"/38 Sirgle = Open 1 MAYRANT DD 3600
5"/38 Sirgle - Open 1 NIAGARA APA 4000
3"/60 Single - Open 8 ARKANSAS BB 400
3"/50 Single ~ Open 10 NEW YORK BB 1900

L Caliber
Appro te

Type of Moupt No, of Hounts - Ship Jards
40 MN Quad 2 PENSACOLA CA 600
40 MM Quad 1 SALT LAKR CITY CA 1000
40 MM Quad 4 PENNSYLVANIA BB 1800
40 MM Quad 6 SARATOGA cv 2700
40 MN Twin 2 ARKANSAS BB 400
40 MY Twin 2 CRITTENDRN APA 500
40 MM Twin 2 NEVADA BB 600
40 M4 Twin 4 INDEPENDENCE CcvL 700
40 MM ™win 2 HUGHES DD 800
40 MM Twin 2 DAWSON APA 900
40 MM Twin. 1 RALPH TALBOT DD 1200
40 MM Twin 2 STACK DD 1200
40 MM Twin 3 BARROW APA 1300
40 M Twin 2 BANNER APA 1400
- 0 v
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TEST "A"
ber G
%Cont'd) -
Approximate
Type of Mount No, of Mounig Ship Yardg

40 MM Twin 2 FALLONY APA 1400
40 MM Twin 3 WILSON DD 1600
40 MM Twin | FENNSYLVANIA BB 1800
40 MM Twin 3 NEW YORK BB 1900
40 MM Twin 2 CARTHERET APA 2000
40 M4 Twin 2 WAINWRIGHT oD 2200
40 MM Twin 2 BRACKEN APA 3200
40 MM Twin 2 MUSTIN DD 2400
40 MM Twin 2 SARATOGA cv 2700
40 MM Twin 2 GASCONADE APA 2800
4 H Twin 2 MUGFORD iy 2900
<0 oM Twin 3 CATRON APA 2900
40 MM Twin 2 CONYNGHAN DD 3100
40 MM Twin 2 CORTLAND APA 3200
40 MM Twin 2 MAYRANT DD 3600
40 MM Twin 2 NIAGARA APA 4000
40 MM Single 1 SKATE 88 400
40 MM Single 5 FRINZ IUGEN CA 1000
40 ™™ St o p | DRRTUDA 8s 2100
20 MM Quad 5 FRINZ BUGEN CA 1000
20 MM Twin 4 PENSACOLA CA 600
20 NM Twin 8 NEVADA BB 600
20 MM Twi. 8 PENNSYLVANIA BB 1800
20 M4 Twin 2 TUNA Ss 2200
20 MM Twin 2 SARATOGA cv 2700
20 MM Single 8 ARKANSAS BB 400
20 MM Single 4 CRITTENDEN APA 500
20 M Single 4 INDEPENDENCE CcvVL 700
20 MM Single 4 HUGHRS DD 800
20 MM Single 4 DAWSON APA 90v
20 MM Sirgle 8 SALT LAKE CITY CA - 1000
20 MX Sirgle 4 BRULRE A¥A 1000
20 MM 8ingle 4 RAIPH TALBOT DD 1300
20 MM Single 4 STACK DD 1200
$-E.C-R-B.T
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Iype of Mount No, of Mounts

MM Single
MM Single
MM Single
MM Single
MM Single
MM Single
MM Single
MM Single
MM Single
MM Single
MM Single
MM Single
MM S4ngle
KM Single
MM Single
MM Single
MM Single
MM Single
MY Single
MM Single
MM Single
MN Single

ISV IYIBIIZAIY

<«

5-B-C-B-E-T

TRAT MAY

maz.mnnm
Coat'd)

P #-Ob#bhiz;lﬂl*lﬂ kb bbb

Ship

BARROW
BANNER
FALLON
VILSON
BRISCOR -
BUTTE
CARTERET
YAINWRIGHT
ZRACKEN
MUSTIN
PILOTFISH
FILIMORS
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APA
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AFA
APA
APA

APA
DD
88
APA
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APA
APA
DD
APA
DD
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DAMAGE TO LARGE CALIBER GUNS:

U.3.S. ARKANSAS (BB-32) ~ Approximately 400 yards from c:nter of
Detonation,
Armamon': Six 12"/50 - Two Gun Turrets,

Turrets $#1, 2, 3, 4, 5 and 6,

There was no damege to the equipment of turrote #1, 2, 3, 5 and 6
as a resu.t of Test "A", However a detailed inspection of the
right gun in turret #4 revealed that the forward piece of the

right trunnion block, which holds the cap squere on the forward

side was broken by shock, FPhotographs AACR-234-1991-1 and AACR-~234~
1991-2 show this damage quite clearly., This gun could no de fired
nor could the damage Le repaired by the ship's force. The turret
was movadle. normally in train and the gun couli be moved in
elevation, The tuiretms wers conditioned as follows?

TURRET CONDITION TIZVATION TRAIN
1 Zedra: Load Fosition o°
2 Yoke Load Position 0°
3 Zahore Loed Position 180°
4 Yoke 15° 090°
5 Zedbra Load Positlion 180°
6 Yoke Loed Position 180°
U,S.5. NEVADA (BB-36) - Approximately ‘600 yards “rom center of
Detonation,
Armament: Two 14"/45 Tripi;le Gun Turrets.

Two 14"/45 Two Gun Turrets,
Murrets #1, 2, 3, and 4.

There was no damage to thle equipment which would impsalr nsrmel
operation. The leather bloomersz on turrets #1 and 2 were intact
except for the bdbloomers on the left gun turret #1 which were torn,
The canvas bloomers on turrets #3 and 4 were destroyed, The left
rangefinder port cover on turret #2 was "dished in", but thie
damoge 414 not prevent the operation of the rangefinder port, The
vent intake pipe and turret drip pan under the overhang of turret
#3 were crved in., The turrete were conditioned as followa:

TURRET CONDITION BLEVATION TRAIN
1 Zedbra 0° 0°
2 Yoke 0° 0°
3 Zebra 0° 180°
4 Yoke 0° 180°
S-B-C-R-IE-T
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8-5-C-R-2-1
DAMAGE TO LARGE CALIBER GUNS:
U.S.S, PENNSYLVANIA (BB.28) - Approximately 1800 yards from center of
Detonation,
Armament ! Four 14"/45 Tripple Gun Turrets,
Turrete #1, 2, 3, and 4.

There was 710 damage to this ecuipment as a result of Test "AF,
The turrets were conditioned as follows:

TURRET  CONDITION MIEVATION TRAIN BREECH

1 Zebra Vormal Stowege 0° R.G. Open
2 Yoke Normal Stowage 0° L.,G, Open
3 Zedbra 20° 180° Closed
4 Yoke Normal Stownge 180° L.G, Open

U.S.S. NP4 YORK (BB-34) - Approximately 1900 yards from center of

‘Detonation,
Armement s Five 14"/45 Two Gun Turrets,

Turrets #1, 2, 3, 4, and 5.

Tere was no change in this equipment as a result of Test "A¥, The
turrets were conditioned as follows:

TURRST _CONDITION ELEVATION IN
1 Zebra Loading Position 0°
2 Yoke Loading Position 0°
3 Zebra Loading Position 180°

Y4 Yoke Loading Poaition 180°
S Zebra Loading Position 1eno

- U.S.S, NAGATO (BE~Ex Jepensse) - Approximately 900 yarde from center of

. Detonation,
Armanment : Four 43,5 CM Two Gun Turrets,

This equipment wns not operable prior to Test "AM, No change in
condition wns determined after the test,

U.S5.S, PENSACOLA (CA~-24) « Approximstely 500 yards from center of
Deton=tion,

Two 8"/55 Tripple Mounts,
Two 8"/55 Twin Mounts,

- e S o e =
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5~E-C-R-E-T
AMAGH TO LARGE CATIBER GUNS:

e

3

7.5.8, PENSACOLA (CA-24)(Cont'a),

Mount #1 was completely operabdble rofter Test "A',
Mount #2 waa completely opernble 2fter Test "A", but the interior

had congiderable dsmege to light gear attached to bulkheeds such
as sound power flones, light fixtures and buckets. The gas saals
for the pointers and tralner sight ports were blown out,

Mount #3 had two guns rendered temporarily inoperative. The
differential pistons on the left snd center guns were fully
extended due to lack of alr pressure thus renderine the guns
inoperative and examination revealed that the countar-recoil
system on the center gun was undamrged ~nd thet tle restoration
of 2lr pressure made the gun fully operative, On the left gun,
the diaphram in the differential cylinder wes found to be
ruptured ..:nd required abdbout 30 minutes for repairs by the ship's
force,

The ranmer for the left gun which was fully extended into the
open brasch wos forced back within 42" of tts "gecure" position
but remcined operable, Cne high eapacity nrojectile was knocked
of £ the auxilliary tray.

Mount #4 wase completely operable safter Test "AM, bdut thc cover
was blown off the auxiliary firing battery “oxes, sample powder
bottles were smashed, the blower ducts were dented and the door
was blown off the polnters station, The mounts were condl tioned
as follows:

MOUNT CONDITION EIEVATION TRATN
1 Zebra 50 o°
2 Yoke &° 0°
3 Zebra 5° 180°
4 Yoke 59 180°
U.S.S, SALT LAKE CITY (CA-25) - Approximately 1000 yerds from center of
Detonation,
Armoment Two A"/55 Trivple Mounts.

Two 2"/55 Twin Mounts,

5-B-C-R-E-T
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DAMAGZ 70 L)3GE CALIBER GUNS:

U.3.8. SALT LAK® CITY (CA-25)(Cont'd),

Mount #1 showed aigns of having received a very heanvy blast as the
gas seals on both the left and right eide were dlown out and the
gun slide wrs shifted to the right resulting in both trunnions and
deck lugs being sprung., However, this damoge 424 nol affect the
operation of the mount in elevation or train, Photographs AACR~76-
192612, AACR-76-1927-1, 2, X, 4, and 5 clearly show the damage to
the trunnions and deck lugs, A few bolts of the gun port gas smecl
were sheared off,

Mount #2 sustained no damege other than the left gun port gme seal
blown out,

Mount #¢ gnd 4 ~ There was no demage to this equipwent as a result
of Test "A", Photographs AACR~.76-1926-10, 11, AACR-76.1927-6, 7,
8, and 9 shov the damage to the weather seals, The mounts were
conditioned as follows:

MOUNT CONDITION JLEVATION TRAIN
1l Zebra 5° 0°
2 Yoke 5° 0°
3 Zebra O 180°
4 Yoke 5° 180°
U.S.S. FRINZ EUGEN (CA-Ger) ~ Approximately 100Q yarde from the center of
Detonation,
Armament: Four 20,3 CM Two Gun Turrets,

There ﬁal no damage to this equipment as & result of Test "aM,

$-2-C-B-E-T
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S-E-C-BR~E-T

DAMAGE TO_INTIRMEDIATS CALIBER GUNS

.
4~'

U.S.S. ARKANSAS (BB.33) - Approximetely 400 yords from center of
Detonation,
Armament: Six 5"/51 Siugle Guns,

5%/51 Mounts (located in port ard ste voard air-castle),

There was no demage to guns #1, 2, 4, 5 anl 6 as a result of

Test "A", Gun #3 had a bent train hesndwheel which prevented
operation, but thie damage could easily bs reprirec by the

ship's force., The train indicator and the trainer's telescope

were smashed, This demege wos caused by the sir-cmstle protective
shield being blown upward dy the blast. The mounto were conditioned
28 follows:

MOUNT TRAIN EIZVATION BREICH

1 Normal Stuwage Full Deprersion Open

2 Normal Stowage n Closed

3 Normal Stowage Tull Elevr tion Open

4 Normal Stowage 0 Closed

5 Normal Stowege Full Deprossion Cloeed

6 Yormal Stowage Full Depressicn Closed
", S.S, CRITTENDZN (APA-77) = Approximetsly 500 ysrds from center of

Detonstion,

Armament : One 5"/38 Single Mount.

There was rno damage to thilg equipment as a result of Test "AM,

U.S.S. NEVADA (BB-36) - Approximately 800 yards from ¢ er of
Detonation,
Armament : Four 5"/38 dual purpose twin mounts,

5"/38 twin mounts (located at frame 55 02 level port and stardoard,
and freme 85 02 level port and sterboard),

Forward starboard mount (frame 55), This mount suffered no demage
except a rupture of the oil lines leading frcm the expansion tank

to the sump tunk in the train unit which resulted in disabdbling the
mount in train, When the traln unit wae energized, Lyaraulic oll
floved acroses the deck on the trainers slde of the mount. The
evidence ¥ green paint from the trainer's vletform on the oil lines
at the point of rupture sudstantiates the belinf that the trsiner's
platforu was torn loose from tte side plato and smashed againet the
side of the carriage thus rupturing the oil lines,

nclosurs (D) to Director Ship Material Serial 001500,
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DAMAGE TO INTEIMEDIATA CALIBER GUNS:

U.3.S. NEVADA (BB-26)(Cont'a),

The two bolts that secured the platform to the slde plate were
found on the floor pl~tems of the mount with thresds strirped,
further substantisting the supposition that the platform was

torn loose from the side plate. The remaining tnpped holes in
the side plate were rusted and showed no evidence of vee. The
Boston type canvas bloumers were destroyed end the bloomer frames
were warped and twisted across the gun barrels,

Morward Port Mount §£ramg 55). The niount siffered no demage that
would prevent oparetion. The oil lines from the expansion tank
to the sump tank in the trein unit were pinched but not ruptured
by e blow from the trainers platform s wae the cas~ vwith the
previous movnt, However, in this case the platform was firmly
secured to the side plate, The weter-proof case of the solenoid
for the elevation gear was pierced by an unknown object at the
top~face of the case directly below the pointers station but the
solenoid was undameged,

After Port Mount (frame 85), This mount was rendered inoperstive
in trein by a closure in the oil linis from the expansion tank to
the sump tank in the traininrg unit, This was agein caused by a
blow from the trairers platform asin the previous mcunts but in
this case the platform wes not secured to the side plate and the
rusted tap holes in the side plate showed no evidence of recent
usage, The bolts that secure the bracket of the unit which
contains the power failure valve, the solwnoid, the high pressure
filters snd the trzainers seat were sheared off at the flange facs,
where 1t secures to the control unit of the "AM end, (See Page 12
of OP1103), When the training unit was started, the closure in
the 0i1l lines caused the oil to back up into the train indicator
unit where t's glass shattered from the pressure. The oil grounded
out all electrical circuits tn this unit, The canvas bdloomers and
the canvas seals on the sight ports were destroyed,

After Stardoard Mount (frame 85). This mount was completely
operable, The oil lines from the expansion tank to the sump tank
in the traln unit were agein pinched by a dblow from the trainers
vlatform but were not seriously demaged, The platform was securely
bolted to the side plate. The glass face on the alr pressure gauge
was sle. ttered. The Boston tvpe canvas bloomers were destroyed and
the metal fremes were warped around the gun darrels,

5~-2-C-R-B-T
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S-E-C-R-3-T
DAMAGE TO INTERMEDIATS CALIBER GUNS:
U.S.S. NEVADA (BB-36)(Cont'd),

The mounts were conditioned as followe:

MOUT CONDITION RIEVATION TRAIN
1 Zedra 8s5° Right Limit Stop
2 Yoke 0° 0°
7 Zebra 85° 180°
8 Yoke 459 Left Limit Stop
U.S.S. PENSACOLA (CA-24) = Approxim-tely 600 yards from center of
Detonation,
Armement: Four 5"/25 Single Mounts,

5"/25 Mounts {located at “rame 85 and 91 Port and Starboard),
The mounts were all completely operable after Test "Al,

The mounts were conditioned as followss

MOUNT ' ELEVATION  TRAIN
BEFORE APTER BEFORT AITER
5 0° 7.5° 160° 18n,2°
6 50 -5° 0° 1,25°
7 859 759 180° 194, 2°
8 750 759 185° 189°
U.S.S. HUGHES (DD-410) - Approximately 800 yards from center of
Datonation,
Armament Four 5"/28 Single Mounts,

51/38 Mounts Yumbere 1, 2, 3, and 4,

The sides and back of closed mounts numdbers 1, 2 and 4 were dished
in but, thls did not prevent normal operation. All mounts were
fully operable, The cznvam bloomere on mount numbers 1, 2 and 3

were destroyed, Mount number 3 is an open mount, The mounts were
conditioned as follows:

— e @ amp ae  awe
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DAMAGR TO INTERMEDIATZ CALISER GUUS:

7.5.5, HUGVES (DDw410)(Cont'd),

MOUNT CONMDITION ELEVATION TRAIN

1 Zebra 859 0°

2 Yoke z0° 0°

3 =59 180¢

4 Zebra 759 180¢
U.9.3, DAI30S (APA-79) -~ Aporoximately 90C yards from ceater of

Detonation,

Armaments Cne 5"/38 Sirngle Mount,

There was no damage to this equipment as a result of Teet "A",

U.S.S. RRIND (DD-404) - 4pproximately 10CO yards from center of
Detonation,
Arnament? Tour Siagle lounts,

Mount No, 1 was completely opereble after Test "A" but the canvas
bloomers were destroved, the gun port seals were destroyed, the
monnt accese doors were wraped and could not be closed and the
storboard side shield was "dished inM.

Mount Yo, 2 wee in = normal opersting condition after Test HAN

The interior shows consideradble damrge to gear attached to the gun
shield, i.,e,, the selector switch on the after bulkhend was blown
apart. The starboard zun shleld was "dished in" about 4" while the
rear face of the arc shield was "dished in" atout 2", The metal
spray shield protecting the sump tank wns torn looss and interfered
with train, This spray shield was ezsily removed, thug restoring
full train,

Mount Xo, 3 ~ There was no damage to this equipment s 2 result of
Test "AW, The mounts were conditioned a8 follows:

MOUNT CONDITION ELEVATION TRAIN
1 Zebra 750 0°
2 Yoke 59 aAn0
3 Zabrs 30° 120°
4 Yoke 859 180°
§-B-C-R-B-T
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DAMAGR TO INTERMEDIATE CALIBIR GUNS:

U,S.S. RALFH TALBOT (DD-390) ~ Approximately 1200 yards from center
of Detonation."
Armement s Four 5"/28 Single Mounts,

A1l mounts were operadle after Teat "A", The rear shield of

mount number 2 was "dished in", The power panel in mount number
3 was distorted outboard adout 250,

U,S.5. STACK (DD-406) = Approximately 1200 yards from center of
Detonation,
Armament: Four 5"/28 Single Mounts,
There was no damage to this equipment as a result of Test "Al,
U.S.S. BARROW (APA-61) - Approximately 1300 ysrds from center of
Detonation,
Armament: One 5"/38 Single Nount,
5"/28 Single Mount (located at { ame 157 centerline, upper deck).
This unit hnd = broken sheft in .he handwheel bracket and could not
be trained in manual or locel,
U,S.S. BAWNER (APA-60) ~ Approximately 1400 yerds from center of
Detonntion,
Armoment s One 5"/28 Single Mount,
There was no demage to this equipment as a result cf Test "AM,
T,8.5, FALION (APA-81) ~ Approximately 1400 yards from cenier of
Detonation,
Armament s One 5"/28 Single Mount,
There was no change in this equipment as & resvlt of Test "AM,
U,S.S. WILSCY (DD-408) - Aprroximately 1600 yards from center of
Detonation,
Armement: Four 5"/38 Single Hounte,

There wae no damage to this equipment as a result of Test "AM,

S-E.C~R~E-T
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DAMAGE TO INTERMEDIATE CALIBTR GUNS:

U,8.S, PINYSYLVANIA (BR-38) ~ Approximately 1800 yrrds from center of
Detonatlon,
Armement : Four 5"/38 Twin Mounts,

E"/38 Mwin Mounts Numbere 1, 2, 7 and 8 (located at frame 52 and 87
superstructure deck port and starboard,) There was no densge to

tils ecuipment as a result of Test "A", The mounte were conditioned
as follows:

YOUNT COXDITION SLEVATION TRAIN
1 Zedbrs 85°¢ Right limit Stop
2 Yoke 00 0°
7 Zebra Pull Depression 1800
8 Yoke 459 Left Limit Stop
U.S.S, ™ YORK (BB-24) ~ Approximetely 1900 yards from center of
Detonation,
Armament: Six 5"/51 Single Mounts,

5"/51 mounts (loccted in port and sterboard sir-castles). There
was no damcge *n this aquipment as = rasult of Test "AM", The
mountg were conditioned as follows:

MQUNT EIZVATION TRAIN BREECH
1 ~3° Hormal Stowage Open
2 50 Normal Stowage Closed
3 0° Normal Stowage Upen
4 0° Kormel Stownge Closed
5 #ull Elevation Normal Stowage Closed
6 Full Flevation Normal Stowage Open
U.S.S. CARTERIT (APA-70) - Anproximately 2000 y--ds from center of
Detonation,
Armament: Cne 5"/3R Single Mount.

There was no damage to this equipment as a result of Test "AM,

U.S.S. WAINWRIGHT (DD-419) - Approximetely 2200 yards from center of
Detonation,
Armament: Four 5"/51 Sinele Mounts,

There was no damage to this ecuipment as & result of Test "AM,

S-B.C-R-E-T

. ome e

Tnclosure (D) to NMirector Ship Material Serial 001500,

Page 106 of 215 pages., Volume I

3426




IU

70 INTERMEDIATE CALIBER GUNS:

U.S.S. BRACKEN (APA.64) ~ Approximrtely 2200 yerds from center of
Detonstion,
Armament; One 5"/38 Sirgle Mount,

There was no damags to this equipment as & result of Test "a",

U.8.8, MUSTIN (DD<413) « Approximstely 2400 yards from center of
Detonation,
Aramment: Tour 5"/28 Single Mounts,

There was no damage to this equipmnent as a result of Test "A",

U,S.S. FILLMORE (APA-83) .~ Apyroximetely 2500 yards from center of
Detonation, ,
Armament: One 5"/38 Single Mount,

There was no damage to this equipmant as & result of Test "AM,

U.S.S. SARATOGA (CV-3) ~ Appr~ximately 2700 yards from center of
Detonation,

Armament: Two 5"/38 Twin Mounts,
Four 5"/38 Single Mounts,

Mounts 5 and 7 (located at frames 56 snd 124 flight deck and 01
level sterboard). There was no damage to this equipment
attridutable to Test "A", Tiere was, howover, a bearing failure
in the elevating unit due to improper meintenance ludrication
which preventei elevating the guns after the test,

YOTR:- This mount was onerating during Mest "A" and trained towerd
the NEVADA, Single Mounts number 3,4,9 and 10 (Located
f1izht deck spenson port #nd starboard), Theie was no
dsmage to thi~ eyuipment as & result of Test "A",

VU,S.S. GASCONADR (APA-85) . Annroximately PRO0 yards from ceuter of
Jetonation,
Armament: One 5"/38 Single Mount.
T™ere was no demage to this equipment as a result of Test "A'Y,
U.S.S. MUGFGRD (DD-389) - Approximately 2900 yards from center of

Dotonztion,
Armement: Tour 5%/38 Single Mounts,

Tere was no damrge to this equipment 28 a rasuit of Test "AM,

Enclosure (D) to Director Ship Materiesl Serial 001500.
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DAMAGE TO INTERMEDIATE CALIBEE GUNS:

U.5.S, CATRON (APA-~71) -~ Approximately 2900 y~rde from certer of
Detonation,
Arpement: One 5"/78 Single Mount,

There was no damege to this eculpment =28 a result of Test "R,

U.S.S. CONYNGHAM (DD-371) ~ Approximately 3100 ynrds from center of
Detonetion,
Armarment : Four 5"/28 Single iount.

There was no damage to this ecuipment 23 a reqult of Teat "AM,

U.S.S. CORMLAFD (APA~75) - IApprovimately 2200 yarde from center of
: Natonation,
Armament : One 5"/7zR Siagle Mount,

There wags no damage to this equipnent as'e result of Test "AM,

U.S.S, MATRAMT (DD-402) - Aporoximately 3600 ysrds from certer of
, Detonation, :
Armament ¢ Four 5"/38 Single Mounts.

Thare was no damage to this equipment as a result of Test "A"

U.S.S. NIAGARA (APA-87) ~ Approximately 4N0D ya~is from center of
Detonation,
Armement: One 5"/%8 Single Mount,

There was ro damoge to this equipment &s a result of Test "A",
U.S.3. ARKANSAS (BB-33) -~ Aprroximately 400 yards from center of
Detonation, ’
Arpament: Six 2"/50 Single ifounts. y
E"/50 Mounts (loceted et frome 42 boat dack port nd starbor~d and
at frame 99 main deck port and starboard)., Thers was no demage %o
this equipment ss a result of Test "AM,

The mounts were conditioned as follows:

MOUNT TRAIN ELSVATION
| 0° Full Depression,
2 o° 20°
3 1359 0°
4 135° Full Derression,
S-B.C-R-E-T
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U.S.S. NEW YORK (BB-234) - Approximately 1900 yards from center of
Deton=tion,

Armpanent : Ten 3"/50 Single Mounts,

3"/50 Mounts (loceted at frames 48, 54, and 59 boat deck port and
starboard and at frames 100 and 108 main deck port and stardoard),
Thers was no damage to the ecuipment as s result of Test "A",

The mounts wers conditioned as follows:

:

BLIVATION

00
Fulil Elevation
Ful) Elevation

(o N B0 Mo e BN~
o
[ <]

[

L — - I —

TRAIN

00
Normel Stovage
00
Normal Stowage
Normal Stowage
Normal Stowage
Normal Stowege
Normel Stowage
180°
1809
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g-E~C-B-E-1
DANAGE TO_LIGHT CALIBFR GUNS

U.S.S. ARKANSAS (BR 33) - Approximately 400 yards from Center of Detonation,
Two (2) AOMM Twin Mounts.
Armement: Fight (8) 20MM Single Nounts,

4UMM Twin Mounts (located at frame 60, Boat Deck, Port and Starboard),

The units operated normally except that in automatic they were
sluggish in train when moved tc port. It is believed that this actior
is due to faulty wiring rather than blast damage as these msunts were
sluggish before Test "A",

20M §ing1e Mounts (located on port and starboard side Muinmast and
lower Signal Pridge).

Taerc was no demage to the Gun Mechanisms or stands as a result
of Test "A", The maga.ines of Guns Nos, 5, 7, and 8 were "dished in"
and tha shoulder rest of Gun No. 6 was slightly distoried,. The berrel
of gun #8 'vhich waa benv to the right appeared to have been struck by
flying Aebris, This war concluded from the flat surface on the bell
end of the barrel,

U.,S.S. SKATE (SsS 305) - Approximately 400 yards from Center of Detonation.
Armament: One (1) 4OMM Single Mount,

The damage to this equirment as a result ot Test "A" is described be-
low:
The blast effect causel the carriage to be bent downward and fore

ward, This action causs.: the angle of elevation and denression to
change from the normal 15° to 89° to epproximately 20° to 7.°, These
findings were determined by visual inaspection because the unit wes re=
stricted in elevation to 3,4 o.' a revolution of the handwheel, Fhoto-
graph AACR-76-1937-10 shows the demolished conning tower complevely
wrepped around the gun, J%he gun barrel and sight bar can be seen to
the left of the Date Board. Fhotcgreph AACR-76-1927-12 shows the
foundation of the mount remaining intact, The case ejecting chutes can
be seen in the upper center of the pnotograph. The mount hasc been ree~
moved and forwarded to the Naval Gun Factory for further study.

U.S.S. CKITTENDEN (APA 77) - Approximately 500 yerds from Center of Detomation.
: Two (2) 4OhM Twin Mounts,
Armament: Four (4) 20MM Single Mounts,

4OMM Twin Mounts - There was no damage to the equipment as a result of
Test "A",

S=E=C~R~E=~T
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S=E-G-B-E-I
DAMAGE 7O LIGHT CALIBER GUNS (Cont'd)

U.S.S, CRITTENDEN (APA 77) - %pproxi?ately 500 yards from Center of Letonation,
Conttd ‘

20Mi Single Mounts (located at frame 63 and 107, Signal Bridge and Super=-
structure, Port and Starboard).

Mounts Nos, 1, and 7 - No damage, Mount No, 2 was immovable in train
as the splinter shield was blown back against the stand, Mount No, 8
would not train nor elevate because the firing cut-out cam rocller was
Jammed against the cut-out cam,

U.S.S. PENSACOLA (CA 24) - Approximately 600 yards from Center of Detonation,
Two (2) 4OMM Quad Mounts,
Armament: Four (4) 20MM Twin sounts,

4OMM_Quad Mounts (located at Frame 97, port and starboard),

Mount No. 1 was operating during the test but heavy damage to the
director and the burning out of the primary side of the local control
switch transformer made the mount inoperative in power drive. The
mount could easily be made operable in power drive if sufficient spares
were available, The mount can be operated and fired manually. The
glags in the "B" end generator box was broken,

Mount No, 2 was used to test an experimental non-inflammable oil,
This o0il arparently had "waxed up" the gzeroing pistons and the stroke
ing pistons in the elevation power unit thus making it inoperative,

The unit could be repaired by cleaning and refilling with normal
hydraulic oil, The mount wes otherwise completely operable, The glass
in the "B" end generator box was broken,

20MM Twin Mounts (located at frames 40 and 105, port and starboard),
There was no change to this equipment as a result of Test "A",
U.S.S. NEVADA (BB 36) ~ Approximately 600 yards from Center of Detonation,
Two (2) 4OMM Twin Mounts, X
Armament: : Eight (8) 20MM Twin Mounts.
4OMK Twin Mounts (located at frame 70, 02 level, port and starboard),
Port Mount: This mount wag completely operable, The glass plate
in the eiavation lag meter was shattered. Starboard Mount: This mount
was completely operable. The glass plate in the train lag meter was

shattesred, The power switch for the training unit located on a panel
in the clipping room stuck, but was easily freed.

S-E~C~R-B~T
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DAMAGE: TO LIGHT CALIBEK GUNS (Cont'd)

U.5.5. NEVADA (EB 36) (Cont'd) - Approxinately 600 yards from Certer of
Letonation,

20MM Twin Mounts (located at frames 47 and 49, pcrt and starboard and
at frame 143 starboard' were undamaged, The mount at

fremes 124, starboard and 143, port were "frozen" in train cue to the

firing cut-out cam roller being jammed against the firing cut-out cam,

UeS.S. INUEPFNDENCE (CVL 22) - Approximately 700 yards frcm Center of
De.vonation,
Four (4) 4OMWM Twin Mounts,

Armament : Four (4) 20MM Single Mounts,
40Mid Twin Mounts Nos, 3, 4, & and 9 (located on Flight Deck sponsons

port and starboard,

L]
The damage to this equipment us a result of Test "A" is described
below: ' W

Mount Ne, 3 « The tirainers open sight, the ready service ammunition
rack and handle rail were damaged by flying debris.

Mount No, 4 ~ The sutomatic loaders were bent and would not operate,
The gun barrels were so0 bent that the bore gauge covld not be pessed,
The elevation securing pin which was in the "in" position was sheared
off and the gun depressed into the positive astop.

Mount No, 8 - The automatic loaders were bent and would not operate,
The elevation securing pin which was in the "in" position was shesred
off and the gun depressed into the positive stop, This mount could not
be operated in treain due to a distorted sponson,

Mount No., 9 - The trurnions of this gun were spread outwaid in such
a manner as to permit the gun mechanism to fall free, Inspection of
this mount revealed markings on the right trunnion cep square and it
is believed that these markings were caused by the gear tceth of the
elévating arc., The top of the cap square was indented in such a manner
and the lower side of the right trunnion threads flatten in such & manner
as to lead to the conclusion that these impressions were made when the
gun mechanism was blown free of its secured position by the blast, The
trunnion apparently struck the top of the cap sjuare, Photographs
AACR-92-1779-6,7,9,10,11,12; AACR-92-1780-1,3,4,5,6,7,9,105 AACR=92-
1781-7,8,9, and 10; AACR-81-1670-7,8, and 9, show the spreading of the
trunnions and the position of the gun mechanism as found upon inspsct-
ing this vessel, This gun has been removed and forwarded ‘. the Naval
Gun Factory for further study.

§-E=GeR-E-]
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SeE=C+R-E~T

DAMAGE TO LIGHT CALIEER GUNS (Cont'd)

U.S.S. INUEPENDENCE (CVL 22) (Cont'd) - Approximately 700 yards from Center
of Detonation,

20iM_Single Mounts Nos, 1, 2, 4, and 6 (Located st frames 19 and 21
Flight Deck Jponsons),

Mount No. 1 -~ The shoulder rests and sight were missing., The
cradle was bent slightly.

Mounts Nos, 2 and 4 - Guns and sponsons were missing,
Mount No, 6 ~ No damage,

U.S.S. HUGHES (DD 410) - Approximately 800 yards from Center of Detonation,
Two (2) 4UMM Twin Mounts,
Armement: Four (4) 20WM Single Mounts,

A0NM Mounts Nos, 1 and 2 ~ There was no damage to this equipment as a
result of test MA",

U.S.S. DAWSON (APA 79) - Approximately 900 yards from Center of Detonation,
Two (2) 4LOVM Twin Muants,
Armament : Four (4) 20iM Single Mounts,

40¥M Twin Mounts ~ There was no damage to this eoquipment as a result
of Test "A",

20siM Single Mounts = There was no damage to this equi, ient as a result
of Test "A",

U.5.5. SALT LAKE CITY (CA 25) - Approximately 1000 yards from Center of
Detonation,
One (1) 4Oiil Quad Mount,

Armament; Eight (8) 201M Single Mounts,

LOMM Quad Mount (located at frame 133 Main Leck Starboard)

There was no damage to the equipment as.a result of Test "A",
except for the elevation starting switch which was loosened,

200M Single Mounts (located at frame 39, (2 level, {remes 105 and 107,
01 level and frame 47, 05 level),

There was no damage to the equipment as a result of Test "An,
S-E-C=ReE-T
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DAMAGE TO LICHT CALIRFR GUNS (Cont'd)

U.S.S, BRULE (AFA 66) - Approximately 1000 yards frou Center of Detonation,
Armament: Four (4) 20MM 3ingle Mounts,

There was no damage to the equipment as a result ol Test “A",

U.S.S. PRINZ EUGEN (IX=-300) - Approximately 1000 yards irom Center of
Detonation,
Four (4) 1C.Y CN Twin Monits,

Armement: Five (5) 4UiM Single Mow. ‘s,
Five (5) 2CMM Quad Mounts,

There was no damage to the equipment as a result of Test ™AW,

U.5.S. RALFH TALBOT (DD 390) - Approximately 1200 yards from Center of
Detonation,
B One (1) 4LOMM Twin Mount
Armament i Four (4) 2UiM Single dounts

40UM Twin Mounté - There was no damage to the equipment as a result of
Test “An",

20iiM Single Mounts - There was no damage to the equipment as a result
of Test "A",

U.S.5. STACK (DD 406) - Approximately 1200 yards from Center of Detonation,
Two (2) 4OMM Twin Mounts.
Armament: Four(4) 20iim Single Mounts,

40MM Twin ilounts - There was no damage to the equipment as a result
of Test A",

20 Single'Mounts - There was po damage to the equipment as a result
of Test "“AN,

U.5,S. BAHROW (APA 61) - Approximately 1300 yards from Center of Detonstion.
Two (2) 4LOWM Twin Mounts,
Armament: Four (4) 20MM Single liounts,

40¥Nil_Twin Mounts - There was no damage to the equipment as a result
of Test "AnM,

20l Single Mounts - There was no damage to the equipment as a result
of Test "A",

S=EwCali«ksT
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DAMAGE TO LIGHT CAIIBEL GUNS (Cont'd)

U.5.S. BANNER (ArA 60) - Approximately 1400 yards from Center of Detonation,
Two (2) 4OWM Twin Mounte
Armament: Four (4) 20WM Single Mounts,

4LONM Twin Mounts - There was no demage to the equipment as e result
of Test "A",

2CMM Single Mouuts - There wes no damage to the equipment as a result
of Test "AM,

V.S 5. FALLON (APA 81) - Approximately 1400 yards from Center of Detonation,
Two (2).4OMM Twin Mounts,
Armausnt- Four (4) 20uM Single Wounts,

40MM Twin Mounts - There was no damage to the equipment as a result
of Test "A",

20MiM Single Mounts - There was no damage to the equipment as a result
of Test "A",

U.S.S. WILSON (DD 408) - Approximately 1600 yards from Center of Detonation,
Two (2) 4OMM Twin Mounts
Armament: Four (4) 20MM Single Mounts

40MM Twin idounts - There was no damage to the equipment as a result
of Test "A",

20MM Single Mounts - There was no damage to the equipment as a result
of Tcst "AM,

U.S.S. BRISCOE (4PA 65) = Approximately 1700 yards from Center of Detonation
Armament.: Four (4) 20MM Single iiounts,

There was no damage o the equipment as a result of Test "i",

U.S.S. PENNSYLVANIA (BB 38) - Approximately 1300 yards from Center of Detonation,
Four (4) .MM Quad Mounts.

Armanent: One (1) AOMM Twin Mounts,
Eight (8) 20MM Twin Mounts,
One (1) .50 Caliber (uad (Maxon)

There was no damage to the equiprment as a result »f Test "A",

U.S.S. NEW YORK (BB 34) - Approximately 1900 yards from Center of Detonationm,
Two (2) 4OMM Twin Mounts.
Armament;: Six (%) 20MM Twi - Mounts,

There was no damage to Lhe equipment as a result of Test "A",

SwEmCeuRwf«T
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DAMAGE TO LIGHT CALIBEEK GUNS (Cont'd)
U.S.S. BUTTE (APA 68) - Approximately 2000 ysrds from Center of Detonation.
Armament: Two (2) 20MM Single Mounts,
There was no damage to the equipment as a result of Test "A",
U.S.S. CAKTEKET (APA 70) - Approximately 2000 yards from Center of Detonation.
Two (2) 4OMM Twin Mounts,
Arwmament: Four (4) 20MM Single Mounts,
There was no damage to the equirment as a result of Test "A'",
U.S.S. DENTUDA (SS 335) - Approximately 2100 yards from Center of Detonation,
Armament: One (1) 4LOMM Single Mount
There was no damage to the equipment as a result of Test "A",
U.S.S. WAINWRIGHT (DD 419) - Approximately 2200 yards from Center of Detonation,
Two (2) 40iM Twin Mounts
Armament : Four (4) 20wM Single Mounts
There was no damage to the equipment as & result of Test "A",
U.,S.S. TUNA (SS 203) - Approximately 2200 yards from Center of Detonation,
Two (2) 20MM Twin Mounts,
Armament: Two (2) .50 Caliber Single Mounts,
There was no damage to the equipment as a result of Test "A",
U.S.S. BRACKEN (APA 64) - Approximately 2200 yards from Center of Detonation,
Two (2)'40iM Twin Mounts,
Armament: Four (4) 20MM Single Mounts.
There was no damage to the equipment as a result of Test "A",
U.S.S. MUSTIN (DD 413) = Approximately 2400 yards trom Center of Detonation,
Two (2) 4OMM Twin Mounts
Armament: Three (3) 20l Single Mounts,

There was no damage to the equipment as a result of Test "A'",

Enclosure (D} to Director Ship Material Serial 001500,
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DAMAGE TO LIGHT CALIBER GUNS (Cont'd)
U.S.S. PILOTFISH (SS 386) ~ Approximately 2400 yards from Center of Detonation,

Armament:

There was no damage

UsS.S. FILLMOKE (APA 83)
Armament:

There was no damage
U,5.S. SARATOGA (CV 3) -

Armament:

There was no damage

U.S.S5. BLADEN (APA 63) -
Armament:

There was no deamage

One (1) 40MM Single Mount
One (1) 20iM Single Mount
One (1) .50 Caliber Single Mount

to the equipment as & result of Test

ngn,

- bMpproximately 2500 yards from Center of Detonation,

Two (2) 20Md Single Mounts.,
to the equipment as a result of Test
Approximately 2700 yards from Center
Six (6) ACWM Quad Mounts

Two (2) 4OMM Twin Mounts,
Ten (10) 20KM Single Mounts
to the equipment as & result of Test

Approximately 2800 yards from Center
“wo (2) 20&M Single iiounts,

to the equipment as a result of Test

llAﬂ.

of Detonation.

"Aﬂ.

of Detonation,

WAN.

U.S.S. GASCONADE (APA 85) - Approximately 2800 yards from Center of

Armament:

Detonation,
Two (2) 4OMM Twin Mounts
Four (4) 20MM Single Mounte

There was no damage to the equipment as a result of Test "A",

U.S.S. MUGFORD (DD 389) - Avproximately 2°° ) yards from Center of Letonation,

Armament:

Two (2) ACiM Tw. Mounts
Four (4) 20iM Single iounts

There was no damage to the equipment as a result of Test "A",

U.S5.S. CATRON (AFA 71) - Approximately 2900 yards from Center of Detonation,

Armament:

Two (2) 4OKM Twin kiounts
Four (4) 20iv Single iiounts

There was no damage to the equipment as a result of Test "A",

SeEeCwli=EeT
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DAMAGE TO LIGHT CALIBER GUNS (Cont'd)

U.S5.S., CONYNGHAM (DD 371) - Approximately 3100 yards from Center of Detonation,
Two (2) 4OMM Twin Mounts
Armament: Four (4) 2OMM Single Mounts

There was no damage to the equipment as a result of Test "A",

U.S.S. GENEVA (APA 86) = Approximately 3100 yards from Center of Letonation,
Armement: Two (2) 2UMM Single Mounts

There was no damage to the equipment as a result of Test "A",
U.S.S. CORTLAND (APA 75) - Approximately 3200 yards from Center of Detonation,
Two (2) 4OVM Twin Mounts.
~ Armament: Two (2) 20MM Single Mounts,
There was no damage to the equipment as a result of Test “A¥,
U.S.S. MAYRANT (DD 402) - Approximately 3600 yards from Center of Detcnation,
Two (2) 40itid Twin Mounts.
Armament: Four (4) 20uMM Single Mounts,
There was no damage to the equipment as a result of Tesi "A",
U.S.S. NIACARA (AFA 87) - Approximately 4000 yards from Center of Detonation,
Twe (2) 40MM Twin Mounts.
Armament: Four (4) 20MM Single Mounts,

There was no damage to the squipment as a result of Test "A",

S=E~C-R-E-T
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RANGE

CIKGLE — 1000 YARDS RADIUS.

KEY
SUNK PERCENT NOT OPERABLE
euu BATTERY/C&“ GUN BATTERY O
LIGHT OR DAMAGED RUT OPERABLE(%) o
NO DAMAGE (%) 3" & 5" GUNS
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SEGREY
RANSE OIRGLE~— 1000 YARDS RADIVS. Q A
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O
O

O
O

KEY
SUNK PERGENT NOT OPERABLE
@u BATTERY 8 GUN BAT TERY
LIGHT OR- DAMAGED BUT OPERABLE(%)

NO DAMAGE (%) 20MM & 40MM GUNS
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SECREIEL
IEST “B"
LARGE CALIBER GUNS -
Approximate
Ivpe of Turret Ho. of Iurrets sShin Yands
12" /50 Two Gun 6 ABRKANSAS BB 300
14" /45 Two Gun 2 NEVADA BB 1000
14%/45 Triple Gun 2 NEVADA BB 1000
14" /45 Two Gun 5 NEW YORK BB 1200
14% /45 Triple 4 PENNSYLVANIA 3B 1400
8"/55 Triple Mount 2 PENSACOLA CA 700
8%/55 Twin Mount 2 PENSACOLA CA 70C
8"/55 Triple Mount 2 SALT L. CITY CA 1200
8"/55 Twin Mount 2 SALT L. CITY CA 1200
20.3 OM Two Gun Turret 4 PRINZ ZUGEN' CA 1700
INTERMEDIATE CALIBER GUNS
Araroximate
Type Of Mount Ho, of Mounts - Ship Jards
5" /38 Single - Open 1 FALLOX APA 500
5%/38 Single - Closed 3 HUGHES DD 700
5"/38 Single - Open 1 HUGHES DD 700
5"/38 Single ~ Closed 3 MAYRANT D 760
5"/38 Single - Open 1 MAYRANT m 800
5Y/38 Twir - Olosed 4 NEVADA . BB 1000
5"/28 Single ~ Closed 3 TRIPFE ) 1100
5%/38 Single - Open 1 TRIPPE brio) 1100
5"/38 Single - Open 1 DAVSON APA 1300
5%/38 Single - Closed 3 MUSTIN D 1300
5%/38 Single - Open 1 MUSTIN DD 1300
5"/38 Twin - Olosed 4 PENNSYLVANIA BB 1400
5Y/38 Single - Closed 2 WILSON DD 1400
5"/38 Single - Open 2 WILSON )10 1400
5"/38 Single ~ Open 1 CATRON APA 1400
5"/38 Single - Open 1 CRITTINDEN  APA 1500
5"/38 Single - Open 1 BRACKEN _APA 1800
5%/38 Single - Closed 2 R. TALBOT DD 1800
'5"/38 Single - Open . 2 R, TALBOT D 1800
5"/38 Single - Closed 2 STACK br1) 1800
5"/38 8ingle - Open 2 STACK DD 1800
5%/38 Single - Open 1 BARROW APA 1900
5"/38 Single ~ Olosed 4 RHIND DD 2200
5"/38 Single - Open 1

BARNER APA 2300
SEQCREIX
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SECRET’
TEST "B (Contipued)
LNTVRMEDIATE CALIBER GUNS (Continued)

Approxipete

Iype of Mount No. of Mounts Ship Jaxds
5%/38 Single - Closed 3 MUGFORD D 2500
5% /38 Single - Open 1 MUGFORD DD 2500
O /38 Single - Closed 3 WAINWRI GET DD 2000
£%/38 Single - Open 1 WAINWRIGET DD 2900
5% /38 Single - Open 1 CARTERET APA 3000
5" /38 Single - Open 1 NIAGARA APA 3200
65" /38 Single - Open 4 CONYNGHAM DD 3400
§%/38 3incle - Open B! CORTLAND APA 3600
5*/51 Single - Open 1 TUNA ss 1800
5" /51 Single - Alr Castle 6 NEW YORK BB 1200
§* /25 Single - Open 4 PENSACOLA CA 700
5% /25 Single - Open 4 SALT L. CITY CA 1200
r® /2% Single - Open 1 PARCHRE ss 1400
10.5 OM Twin - Open 4 PRINZ EUGEN CA 1700
3'/50 Single - Open 10 NEW YORK 3B 1200
LIGHT GALIBER GUNS
40 W Quad 2 PENSACOLA CA 700
40 WM Quad 1l SALT L. CITY CA 1200
40 W Quad 4 PENNSYLVANIA 3B 1400
40 WM Tvin 2 FALLON APA 500
40 Wt Trin 2 HUGHES oD 700
40 WM Twin 2 MAYRANT D 750
40 M Twin 2 GASCONADE APA 750
40 MM Twin 2 NEVADA BB 1000
40 WX Twin 2 TRIPFE DD 1100
40 WM Twin 2 ¥IW YORK BB 1200
40 MM Twin 2 DAWSON LPA 1300
40 MM Twin 2 MUSTIN DD 1300
40 MM Twin l PENNSYLVANIA BB 1400
40 M¥ Twin 3 INDEPENDENCE CVL 1400
40 MM Twin 2 WILSOR D 1400
40 WM Twin 2 CATRON APA 1400
40 MM Twin 2 CRITTENDEN AFA 1500
40 MM Twin 2 BRACKEN AFA 1800
40 M Twin l R. TALBOT oD 1800
40 MM Twin 2 STACK D 1800
40 MM Twin 2 "BARROW APA 1900
40 M Twin 2 RHIND DD 2200
SECRET
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SZICRED

JEST 'B" (Continued)
LIGHT CALIBER GUNS (Continued)
Avproximate

Iyne of Mount Ho. of Mounte Shix Jards
40 MM Twin 2 BANNZR APA 2300
40 MM Twin 1 MUGFORD DD oF
40 MM Twin 2 WAINWRIGET DD 2900
40 MM Twin 2 CARTERET APA 3000
40 MM Twin 2 NI.LGARA APA 7200
40 MM Twin 2 CONYNIHAM 1D 5400
40 MV Twin 2 CORTLAND AFA 3600
40 MM Single 1 DENTUDA ss 1200
40 MM Single 2 PARCHE Ss 1400
40 MM Single 65 FRINZ EUGEN %A 1700
20 MM Quad 5 FPRINZ EUJEN CA 1700
20 MM Twin 4 PENSACOLA CA 700
20 MM Twin 8 NEVADA ..} 1000
20 MM Twin 6 NEW YORK BB 1200
20 MM Twin 8 PENNSYLVANIA BB 1400
20 MM Twin 2 TUA Ss 1800
20 MM Single 4 FALLON APA 500
20 MM Single 4 HUGHES D 700
20 MX Single 4 MAYRANT DD 300
20 MM Single 4 GASCOBADE AFA 300
20.MM Singise 4 JBRITLY APA 800
20 MM Single 4 TRIFPE DD 1100
20 MM Single 4 BRISCOR APA 2200
20 MM Single 8 SALT L. CITY CA 1200
20 MM Single 4 DAWSON' APA 1300
20 MM Single 3 MUSTIN o 1270
2C MM Single 2 INDEPENDENCE CVL 1400
20 MM Single 4 WILSON on 1400
20 MM Sirgle 4 CAT O APA 1400
20 MM Single 4 CRITTENDEN APA 1500
20 MM Single 4 BRACKFN APA 1800
20 MM Single 4 R. TALBOT DD 1800
20 MM Single 4 STACK DD 1300
20 MM Single 4 PRARROW APA 2900
20 MM Single 2 FILLNORE AFA 2100
20 MM Single 4 RHIND D 2200
20 MM Single 4 BANNER APA 2300
20 MM Single 2 BLADEN AFPA 250N
SECRXE?
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SECRED

IEST *B* (Continued)

20 MM Single 4
20 MM Single 2
20 MM Single ]
20 MM Single 4
20 MM Single 4
20 MM Single 4
20 MM 8ingle 4
20 MM Single 2

.50 Cal. Quad (Maxon)
.50 Cal. Quad (Maxon)
.50 Gal. Quad (Maxon)

L UIE . Iy

SECHED

Ship
MUGFORD oD
BUTTE APA
GENEVA APA

WAINWRIGHT APA
CARTERET APA
NIAGARA AFA
CONYNGHAM DD
CORTLAND AFA

PENNSYLVANIS .8

" PARCHRE ss

TUNA Ss

Enclosure (D) to Director Ship Material Serial 001500.
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SXCREL
DAMAGE TO INTERMEDIATE CALIBER GUNS

U.S.5. FALLON (APA-81) - Aprroximately 500 yards from Center of Detonation.
Armament: One 5"/38 Single Mount.

There was no damage to this equipment ss s result of Test "B",

U.S.S. HUGHES (DD-410) - Approximately 700 yards from Center of Detonation.
Armament: Four 5"/38 Single Mounts.

i As a result of Test "B* the 5"/38 mounts were severely damaged by shock.

Mount #1 - The trunnion bearing bdlock holding down bolte were elongated,
loose, and readily removable by hand. Fhotographs ABCR 76-1931-8, 9 show
thies condition qulte clearly. The rammer cover plate and hydrauiic equip-
ment and sll counter weights were lcose. There is an excessive amount of
clearance between the holding down clips and the trsining circle. The
center column pivot cestings shows evidence of vertical shock. ¢t is be-
lieved this was caused by movement of the deck and gun foundations,

Mount #2 - The trunnion bearing dlock holding down bolts were elongated,
loose, and readily removable dy hand. All counter weights were loose,
Mount #3 - The trunnion bearing bdlock holding down bolts were elongated,
loose and readily removable by hand. The rammer cover plate and hydraul-
ic equipment and counter weights were loose. The rear rammer counter-
welght was separated from the mount due to the shearing off of the four
securing bolts. There are indications of separation from the base ring
weldment around the feet of the carriage,

Mount #4 - All counterweights were loose but no other damage from shock
was apparent.

U.S.5, PENSACOLA (CA-24) - Approximately 700 yards from Center of Detonation.
Armament: Four 5"/25 Single Mounts.

There was no damege to this equipment as a result of Test "B®. The mounts
wvere conditioned as follows:

MoUNT ELEVATION TRAIN
6 0 Deg. 160 Deg.
6 Minus 5. O Deg.
? 85 Deg. _ 180 Deg.
8 75 Deg. 185 Deg.

U.S.S. MAYRANT (DD-402) - Approximately 800 yards from Center of Detonationm.
Armament: Four 5%/38 Single Mounts.

There was no damaze to this equipment as a result of Test "B",
SECRIT
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SECRED
DAMAGE 70 JNTERMEIIATE GALIPER GUNS (Continued)

U.5.S. NEVADA (BB-38) - Approximately 1000 yards from Centsr of Detonation.
Armament : Four 5"/38 Twin Mounts.

There was no damage to this equipment as s result of Test "B¥,

U.8.8. TRIPPE (DD-403) - Approximately 1.00 yards from Center of Detonation.
Armament: Your 5%/38 Single Mounts.

There was no damage to this equipment as a2 result of Test "B",

U.5.S. ¥W YORK (BB-34) - Approximately 1200 yards from Oenter of Detonation.
Armament Six 5"/51 Single Mounts.

5%/51 Mounts (located in port and starboard Air-castles).
There was no change in this equipment as a result of Test "B,

The Mounts were conditioned as follows!?

MOUNZ BRERCH ELEVATION IRALN
1 Open Minus 3 Normal Stowage.
2 Closed 5 Deg. Normal Stowage.
3 Open 0 Deg. Normal Stowage.
4 Closed 0 Deg. Normal Stowage.
5 Closed Maximum Normal Stowage.
6 Open Maxisum Normal Stowage.

U.5.S. SALT LAKR OITY (CA-25) - Approximately 1200 yards from Center of Detonation.
Armagent: Four 5"/25 Single Mounts.

There was no damage to this equipment as a result of Test "BY,

The mounts were conditioned as follows:

MOUNT CONDI TION ELEVATION TRAIN
1 Zebra 5 Deg. 0 Deg.
2 Yoke 5 Deg. 0 Deg.
3 Zedra 5 Deg. 180 Deg.
4 Yoke 5 Deg. 180 Deg.

U.5.S. DAWSON (APA-79) -~ Approximetely 1300 yarde from Center of Detonation.
Armament $ One 5%"/38 Single Mounts.

There was no damage to this equipment as a result of Test "B,

SBECREL
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£2CREL
DAMAGE TO INTERMEDIATE CALIBER GUNS (Continuad)

U.8.5. MUSTIN (DD-413) - Approximately 1300 yards from Center of Detonation.
Armement: Your 5"/38 Single Mounts.

There was no damage to this equipment ae a result of Test "B",

U.8.5. PENNSYLVANIA (BB-38) - Approximately 1400 yards from Center of Detonation.
Armament: Pour 5"/38 Twin Mounts,

There was no damage to this equipment as a result of Test "BY.

U.8.5. WILSON (DD-408) - Approximetely 1400 yards frox Oenter of Detonation.
Armament: Tour 5"/38 Single Mounts.

Thers was nc damage to this equipment as a result of Test "pe

U.8.8. PARCHE (SS-384) - Approximately 1400 yarde from Center of Detonation.
Armanent: Ons 5%/25 Single Mount,

There was no damage to this equipment as a result of Test "BN,

U.8.S. CATRON (APA-71) - Approxirately 1400 yards from Center of Detonation.
Armament ! One 5"/32 Single Mount.

There was no damage to thies equipment as a result of Test "B",

U.S.S8. CRITTERDEN (APA-77) - Approximately 1500 yards from Center of Detonation.
Armament: One 5" /38 Single Mount.

There was no Jdamage to this equipment as a result of Test "BY,

U.S.S. PRINZ EUGEN (CA-Ger) - Approximately 1700 yards from center of Detonation.
Armement: Tour 10.5 M Twin Mounts.

There was no damsge to this equipment as a result of Test "B¥,

U.S.S. TURA (SS-203) - Approximately 1800 yards from Center of Detonation.
Armament: One 5"/51 Single Mount.

There was no damage to this equipment as = result of Test "BY,

U.S.8, BRACKEN (APA-64) ~ Approxirately 1800 yards from Center of Detonation.
Armament: One 5"/38 Single Mount.

There was no damage to this equivment as a result of Test "BY,

SECRZED
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SECRER
DAMAGE T0 INTERMEDJATE CALIBER GUNS (Coniinued)

U.S.S. RALPH TALBOT (DD-39)) ~ Approximately 1800 yards from Center of Detonation,
Armarent: Four 5"/38 Single Mounts,

There wss nc dange to this equipment as » result of Test "B".

U.S.S. STACK (DD-40€) - Approximately 1800 yards from Center of Detonstion.
Armament: Your 5"/38 Single Mounts,

Thery was no damage to this equipment as a result of Test “B",

U.S.S. PARROW (APA-61) - Approximately 1900 yards from Center of Detonation.
Arnament: One 5"/28 Single Mount.

There was no damege to this equipment as a result of Test "B".

U.5.S. FHIND (DD-404) - Approximately 2200 yards from Center of Detonation.
Armemant: Your 5"/38 Single Mounts,

There was no damage to this equipment as & result of Test "B".

U.S.S. BANNER (APA-60) - Approximately 2300 yvarde from Center of Detonation.
Armament: One 5"/38 Single Mount.

There was no damage t) thie equipment as a result of Test "B",

U.S.S. MUGFORD (DD-389) -~ Approximetely 2500 yarde from Center of Detonation.
Armament? Four 5"/38 Single Mounts.

There was no damege to this equipment as a result of Test "BY,

U.S.S. WAINWRIGHT (DD-419) - Approximately 2900 ysrds from lenter of Detonation.
Armament : Pour 5"/38 Single Mounte.

There wes no damage to this equipmeui as a result of Test "B",

U.S.S. CARTERET (APA-70) - Approximetely 3000 yards from Center of Detonation.
Armament: One 5"/38 Single Mount.

There was no damage to this equipment as a result of Test "B",

U.S.5. NIAGARA (APA-87) - Approximately 3200 yards from Center of Detonation.
Armament: One 5"/38 Single Mount.

There was no damage to this equipment as a result of Test "B¥,
SECRED
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SECRETD

DAMAGE 1O INTERMEUDIATE CALIBER GUNS (Continued)

U.:.6. CONYNGHAM (DD-371) - Approximately 3400 yards from Center of Detonation.
Armament Your 5%/38 Single Mounts.

There was no damage to this equipment as a result of Test "R¥,

U.S.8. QORTLAND (APA-78) - Mpproximstely 3600 yards from Center of Detonation.
Armament One 5%/38 8ingle Mount.

There was no damsge to this equipment as a result of Test "B",

U.8.8. NXW YORK (BB-34) - Approximately 1200 yards from Oenter of Detonation.
Armaments 10 3"/80 Single Mounts,

There was no change in this equipment as a result of Test "B%,

SECPE?
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SECRET
DAMAGE TO LARGE CALIBER GUNS

U.S.S. ARKANSAS (BB-34) - Approximately 300 yvards from Center of Detonation.
Armement: Six 12" /60 Two Gun Turrets.

Inspection of the equipment wes ' ot possidle as the vessel was sunk as
a result of Teat "BY,

U.S.S. NEVADA (EB-36} - Approximately 1000 yards from Center of Detonation.
Armament : Two 14" /45 Triple Gun Turrets,
Two 14"/45 Two Gun Turrets.

Turrete 1, 2. 3 agd 4,

There wns no damage tn this eculpment which weuld impair normal operation.
The securing bolts of the holding down clip located at the after center-
line of turret #2 have been shenred off as a result of the upwerd thrust
of the explosion. It is to be noted that the holdins down clip wes not
distorted or damaged dut dropped off due to the shearing of the bolts.

TURRETS CONDITION ELEVATION TRAIN
1l Zebra O Degrecs O Degrees
2 Yoke 0 Degrees 0 Negreesr
3 Zebre O Degrees 180 Degrees
4 Yoke O Degrees 180 Degrees
U.S.S. NEW YORK (BB-34) - Approximately 1200 yerds from Center of Detonation.
Armament: Mve 14" /45 ™wo Gun Turrets.
Turrets 1, 2, 3, 4 and 5,

Turret ¥1 - There was no damasge to thie equipment as a result of Test "B,
Turret #2 - The demage to this equipment consisted of the fsilure of the
left gun elevating nut and oscillating bearinge. It is believed that the
shock caused the gun to oscillate violently ih a vertical nlane. Thie os-
cillation caused the lower ball besaring roller race and ad justing nut to
be sheared off, thus permitting the ball dbearinges to fall free. This dam-
age immobilizes the left gun. The right sun of this turret is in a com-
pletely operable condition.

Turret #3 - The damage to this equipment was identical with that of turret
#2 except that it occurred to the right gun instead nf the left gun.

NOTE: Normal stowage of turret #3 is 180 degrees.

Turret #4 - The damage to this equipment was identical with that of turret
#3 except that the lower portion of the after port side holding down clip
of turret #4 was partly carried away also. It 1s estimated that 60% of the
clip remains intact. The portion of the clip that carried away fell upon
the positive stop dbut dld not interfere with the training of the turret.
Turret #5 - There was no damage to this equipment as a result of Test "B®
except that the lower portion of the two vort side holding down clips of

Turret #5 have definite cracks in them.
SECREIL
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SEQRIEY
DAMAGE TO LARGE CALIBER QUNS (Continued)
U,8.8, Xi¥ YORK (BB-34) - Turret #6 - (Coptinued)

This damnge was not sarious and should not interfere with the training operation
of the turret. In considering this damage o5 a result of Test "BY gttenticn 1s
invited to the fact that these guns were not in a state of readiness for firing.
The turrets of this vessel were undergoing a Naval Shipysrd overhaul at the end
of Yorld Var II and due to the cessation of hostilities the work was not com=
pleted. The guns were not set-up on the knofe edges thus causing the guns to de
muzgzle heavy, It is believed thet this mugzle heaviaese which creates an undal-
anced condition, accentuated the effectes of the heavy shock and caused greater
damage than would normally have been the case, There was no damage to the right
gun elevating nut and oscilleting bearing in turret #5 and this was prodahly due
to the fmct that the gun was elevated to its maximum vthus reducing the turning
moment of the insiallation under shozk impulee., JFrom the above it is interest-
ing to note thert the major dsmage to heavy equipment was confined to the port
side, or that side nesre~t the Center of Detonation.

Puotographs ABOR 82-4222-6, 7, ©, 9, 10 clearly show the dammge to the elevating
screv and oscillating nut of turret #2.

Photographes ABCR 68-2981-~1, 2 clearly show the damage to the elevating screws and
oscillating nut of turrot #3.

Photographs ABCR 4223-1 show the damage to the oscillating nut of turret 4.

Photographs ABCR 234-2207-1, 2, 4, 5, 6, 7 and 8 shows the damage to the holding
down clip of turret #5.

The turrets were conditioned as followr:

ZURRET CONDITIO ELEVATION TRAIN
1 Zebra Loading Position 0 Deg.
< Yoke Losding Position 0 Deg.
] Zedra Loading Position 180 Deg.
4 Yoke Loading position 180 Deg.
6 Zebra Maximum Elevation 180 Deg.

U.8.8. PENNSYLVANIA (BB-38) - Approximately 1400 yards from Center of Detonstion.
Armaent: Four 14"/45 Triple Gun Turrets.

There was no damage to this equipment as a result of Test "BY,

The Turrets were conditioned as follows!

JURREY CONDITION ELEVATION IBAIN RBEXCH
1l Zebra Normal Stowage 0O Deg. R.G. Open
3 Yoke Normal Stowage O Deg. L.G. Open
3 Zebra 20 Deg. 270 Deg. Closed.
4 Yoke Normal Stowage. 180 Deg. L.G. Open,.
5¥0R32
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SECREZ
DAMAGE TO LARGE CALIBER GUNS (Copt%inued)
1.8.S. PENNSYLVANIA (BB-38) (Continued:

Some evidence of shock was found in that the holding down clips left imprints

in the greasse on the underside of the »oller path indicating that an upwerd mo-
tion of the turret occurred.

U,S.S. PENSACOLA (CA-24) - Approximately 700 yards from Center of Detonatinn,
Armament: (ag Two 8"/55 Triple Mounts.

(v) Two 8"/55 Twin Mounts,

(e¢) Four 5"/25 Single Mounts.

(d) T™wo 40 MM Quad Mounts.

(e) Four 20 MM vwin Mounts.

8"/65 Mounts 1, 2, 3 and 4.

Mount #1 - This mount was severely damaged as a» result of Test "B". The weather
seal which is located at the baese of the mount was torn loose by the upward thrust
of the mount under shock impulse, The majority of the weather seal securing bolt-
heads were sheared off. Thoce holts that did not sheer tore through the seal,
This mount evidently returned to a neerly normal position after its upwrcrd move-
ment. The after bulkhead of the left powder hoist trunk was also ruptured dy
this upward movement of the mount. The trumnion cap square bolte of the oeeil-
lating nut housing were sheared off, thus permltting the casing to pull up end
theredby disengaging the shsft coupling which joins the oscillating nut and the
hydraulic motor. The hinge pin of the left gun breech wse bent in such & menner
a8 to prevent the engagement of the interrupted thread cf the breech plug. The
safety links which were engazed prior to Test "B" were found to Ye sheared off;
this shearing action could te crused only by the recoiling of the guas. The a-
mount of recoll was imposeible to determine because thie grease hod besn removed
from the slide cylinder by Ship'e force prior to the inspection. Three sections
(port forward, forward centerline and after centerline) of the ball bearings

and spacers moved inboard toward the center of rotation., This movement ceused
the specer sectiont to be distorted, but the distortion was not sufficient to
dislodze the balls or permit them to fell free. The training pinion gear was
Jemmed agrinst the training rack by the movement »f the mount. This condition
ie the exact oppositeto that of mount #2 a8 the training pinion in that mount
moved away from the training reck,

Photographe ABCR 97-1685~11, 12 - AECR 97-1686-1 show the damage to the weather
seal. Photograph 1685-12 is & view terken at the after centerline. 16865-12
is a view of the starboard side. 1686-1 is » view of the port side,

Photograph ABCR 97-1686-2, 3 shows the damage to the elevation nut housing and
the Oldhem ecoupling.

Photograph ABCR 97-1686-5, shows the ruptured bulkhead of the upper powder trens-
far room.

Photograph ABCR 97-1686-6 chows the bent hinge pin of the left dreech plug.

Photograph ABCR 97-1686-7,R,9,10,11 end 12 shows the damage to the rack, vinion

and the roller dbearing.

SE0RED .
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SECRZEI
U,S.S. PENSACOLA (CA- Coutinued)

MOUNT #2

This mount was severely drmaged as a result of Test "B" 6 The weather seal which
is located at the base of the mount was torn loose by upwsrd thrist of the mount
under shock impulse. The majority of the weather seal securing bolts heads were
sheared off and those bolts that held tore through the seal. The after vnortion
of the seal suffered the greatest damage, while the forward portion was only die-
torted. The mount wes found to be raised 5 1/2 " from 4its normel position at the
after centerline, to a minimum forward, which was immeasureable in the Bikini a-
ree. This upward thrust of 5 1/2 " permitted the centerline section of the 4"
thrust needle berrings to fall free of its secured position. The adjacent sec-
tione of the thrust needle bearing, although loosened from their secured positions,
did not fall free but were csught and pinned in a vertical position. It is be-
lieved that there were at least two upward movements of the mount. This is evi-
denced by the imprint of the needle bearir.: of the centerline section upon the
foundation of the weather seal, It is believed that the first upward movement
wag of such a degree as to permit the adjacent sections to become loose from their
secured positions but not to an extent that would cause them to fall free, As the’
mount moved downward agein it pinned the needle bearing against the weather seal
ring in a verticsl position. The ball bearings and the dbearing spzcers which take
the vertical weight of the mount were severely damaged. The upward thrust of the
mount permitted some of the ball bearings to ‘all free and become scattered about
the powder transfer room, Although some of the ball bearings fell free, a great-
er number of them rolled forward and were caught beneath the spacers. The ball
bearing spacers also moved toward the center of rotation:; this is evidenced bdy
the overlapping of the spacers. This overlapping is from 3" to 5" in some cases
and is as great as 18" at the after centerline. As the mount moved, two of the
ball bearings rolled inboard and lodged between the tralning rack and the train-
ing pinion gear. The pinion gear moved aft and away from the training rack to
such a distance as to permit a measurement reesding of 3/16". This reading was
taken at the addendum of the rack and pinion gear, The lower cover plate of the
training pinion housing fell clear of its secured positions. Thie was cesused by
the shearing of the securing bolts. The right upper powder hoist is completely
inoperable because the shifting of the mount crushed the trunk and jammed the
holst.

Photogrsph ABCR 97-1684-2,3,4,5,6,7,8,9,10 and 11 shows the exposed horizontal
thrust bearings snd the ruptured weather seal,

Photograph ABCR 97-1685-1,2,3,4,5,6,7,8, and 9 shows the damage to the rasck,
pinion and the roller bearings. 1685-10 shows the crushed vowder hoist.

Photograph ABCR 1677-12, 1678-1 of the Explosives Group shows the distortion of
the deck structure at the shell deck level. A distance of approximately
6" was measured between the rotating structure and the fixed structure.

Lo~
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CREZ
U.S.5. PENSACOLA (CA-24) (Continued)

MOUNT $3

Thies mount was not severely damages as a result of Test "B", The weather seal
of thie mount was torn at the after centerline and also at the port and star-
board sides. A great many of the bolt heade were sheared off, There is no evi-
dence to prove that the mount d1d not reseat itself; althouzh it is evident

that the mount moved approximately 3/4" toward the starboard side, This mount
has the conical type roller bearing with a bronze retaining ring. Upon inspect-
ion 1t was found that the roller bearing unit had shifted approximately 3/4" to-
ward the starboard side., The safety links which were engaged prior to Test "BY
were found to be sheared off, This shearing action could only be caused by the
recolling of the guns, The training pinion gear was jammed against the train-
ing rack by the movement of the mount. The after centerline section of the train-
ing rack moved upward 1/4" at the butted joint. There i no other evidence of
the training rack having been displaced. The shutter on the left mount ear was
blasted inward and wrapped over the left end-window of the Rangefinder. This
damnge rendered the shutter incperative,

Photograph ABCR 97-1687-7 shows the broken safety links of the right and center
gun.

WOUIT

This mount was not severely damaged as a result of Test "B¥  Ths weather seal
of this mount was torn loose on the starboard side, A great many of the bolt
heads in this section were sheared off. Two sections of the ball bearings and
spacers (starboara quarter and starbosrd centerline) moved inboard toward the
center of rotation. In doing thie the spocer sections were distorted, but this
distortion was not sufficient to dislodge the balls nor permit them to fall free.
The threads of the two securing bolts nearest the barbette on the lower cover
plate of the training pinion housing were stripped. It is believed that this
sction was caused by the movement of the mount. The hinge-vin of the right gun
breech was bent in such a manner ae to prevent the engaging of the interrupted
thread of the dbreech plug.

Photogravh ABCR 97-1687-8 shows the damagze to the lower training pinion housing.
Photograph ABCR 97-1687-9 shows a section of the roller benring exposed. This
picture was teken at starboard aft,

U.S.S. SALT LAKE CITY (CA-25) = Approximately 1200 yards from Center of Deton-
ation,
Armament : Two 8"/55 Triple Gun Mounts.

Two 8"/55 Twin Gun Mounts.

There was no damage to this equipment as a result of Test "B",
SEGRZET
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U.S.S. SALT LAKE CITY (OA-25) (Continued)

The mounts were conditioned as follows!

MOUNT QONDITI ON ZLEVATION
1 Zebra 5 Degrees
2 Yoke 5 Degrees
3 Zebra 5 Degrees
4 Yoke 5 Degrees

ZRAIN

0 Degrees
0 Degrees
180 Degrees
180 Degrees

U.S.S. PRINZ EUGEN (CA-Ger) - Approximately 1700 yards from Center of Detonation.

Armament : Your 20.3 OM Two Gun Turrets.

There was no damage to this equipment as a result of Tect "BV,

SECRET
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S8ECRED

DAMAGE TO LIGHT CALIBER GUNS

U.S.S. PALLON (APA-81) - Approximetely 500 yards from Center of Detonation.
Armament: Twe 40 MM T™win Mounts.
Tour 20 MM Single Mounts.

There was no dammge to this equipment as a result of Test "B",

U.S.S. PENSAOOLA (GA-24) - Approximately 700 yards from Oenter of Detonation.
Armament: Two 40MM Quad Mounts,
Four 20MM Twin Mounts,

There was no change to this equipment as a result of Test "BY,
U.S.S. HUGHES (DD-410) - Approximately 700 yards from Center of Detonation.
Armament : Twe 40MM Twin Mounts.
Four 20MV. Single Mounts.
There was no change to this eq'ipment 28 a result of Test "B",
U.S.S. MATRANT (DD-402) - Approximately 800 yards from Center of Detonation.
Armement: Two 40MM Twin Mounts.
Pour 20MM Single Mounts.
There was no change to this equipment as a result of Test WBW
U.S.S. GASCONADE (APA-85) - Approximately 800 yards from Center of Detonation.
Armament : T™wo 40MM Twin Mounts.
Four 20MM Single Mounts.

There was no change to this equipment as a result of Test "B",

U.S.S. BRULE (APA-66) ~ Approximately 800 yards from Center of Detonation.
Armament: Four 20MM Single Mounts.

There wae no change in this equipment as & result of Test “BY,

U.S.S. NEVADA (BB-36) - Approximately 1000 yards from Center of Detonation.
Armgment : Two 40MM Twin Mounts.
Bight 20MM Twin Mounts.

There was no damage to this eguipment as a result of Test "BY,
U.5.5.TRIPPE (DD-403) - Approximetely 1100 yarde from Center of Detonation.
Armament: Two 40MM Twin Mounts,

Four 20MM Single Mounts.

There was no change in this equipment sz a result of Test"B",
SECRE?
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DAMAGE TO LIGHT GALIBER GUNS (Continued)

U.S.S. BRISCOE {APA-65) - Approximately 1100 yards from Center of Detonation.
Armament: Four 20 MM Single Mounts.

There was no change in this equipment as a result of Test "BY,
U.S.S. NEW YORK (BB-34) - Approximately 1200 yards from Center of Detonation.
Armament: Two 40 MM Twin Mounts,
Six 20 MM Twin Mounts.

There was no chenge in this equipment as a result of Test "B",

U.S.S. SALT LAKB CITY (CA-25) - Approximately 1200 yards from Center of Detonation.

Armament: One 40 MM Quad Mount.
Eight 20 MM Single Mounts.

There was po change in this equipment as a result of Test "B",

U.S.S. DENTUDA (SS-335) - Approximately 1200 yards from Center of Detonation.
Armament : Two 40 MM Twin Mounts.
Four 20 MM Single Mounts.

There was no change in this equipment as a result of Teat "BY,

U.S.S. DAWSON (APA-79) - Approximately 1300 yards from Center of Detonation.
Armament ! Two 40 MM Twin Mounts,
Four 20 MM Single Mounts.

Thera wes no change in this equipment as a result of Test "BY,

U.S.S. MUSTIN (DD-413) - Approximately 1300 yards from Center of Detonation.
Armament: Two 40 MM Twin Mounts.
Three 20 MM Single Mounts.

There was no change in this equipment as a result of Test "B",

U.S.S. PENNSYLVANIA (BB-38) - Approximately 1400 yards from Center of Detonation.
Armament ! Four 40MM Quad Mounts.

One 40MM Twin Mount.

MMcsht 20MM Twin Mounta.,

One .50 Caliber Quad (Maxon)

There was no change in this equipment &s a result of Test "*B",
U.S.S. INDEPENDENCE (OV1-22) - Approxirntely 1400 yards from Center of Detonation.
Armament : Three 40 MM Twin Mounts.
Two 20 MM Single Mounts.
There was no change in this equipment as a result of Test "B",
SECREZL
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SEQRZEI
DAMAGE TO LIGHT OALIBER GUNS (Continged)
U.S5.S, WILSON (Dn-408) - Approximately 1400 yards from Oenter of Detbnation.
Armament ! Two 40 MM Twin Mounts.
Four 2C MM Single Mounts:
There was no change in this ejulpment as a result of Test, "BY,
U.S.S. PARCHR (55-384) - Apr-oximately 1400 yards‘from Center of Detonation.
Armament : T™wo 40 MM Single l.ountw,
Two .50 Celiber Single Mounts.
There was no change in this squipment as a result of Test "BY.
U.S.S. CATRON (APA-71) - Approximately 1400 yeids from Center of Detonatibn.
Armament : Two 40 MM Twin Mounte.
' Four 20 MM Single Mounts.
U.S.S. CRITTENDEN (APA-77) - Approximately 1300 yards from Center of Detonation.
Armament ¢ Two 40 MM T™vin Mounts.
Four 20 MM Single Mounts.
There was no change in this equipment as a vesult of Test "B*.
U.S.5. PRINZ EUGEN (CA-Ger) - Approximately 1700 yards from Center of Detonation.
Armamert: Five 40 MM Single Mounts.
FMve 20 MM Quad Mounts.
There was no change in this equipment as & result of Test "B".
U.S.5. TURA (55-203) - Approximately 1.800 yarde from center of Detonation,
Armament: Two 20 MM Twin Mounts.
Two .50 Caliber Mounts.
There was no change in this equirmsnt as a result of Tasgt L
U.S.S. BRACKEN (APA-64) - Approximately 1800 yards from Conter of Detonation
Armament : Two 40 MM Twin kounts.
Four 20 M Single Mounts.
There was no change ia thiu equipment as a result of Test "BY,
U.S.5. RALPH TALBOT (DD-340) - Approrimately 1800 yve~ds from Center of Detonation.
Armament $ : One 40 MM Twin Mount.
Four 2u MM Single Mounts.
There vas no change in this equipment au a result of Test "1 .
SEECRED
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SECET

D4MAGE T9_LIGHT CALIBYR GUNS (Continued)
U.5.5. STACK (DD-406) - Approximately 1800 yards from Center of Detonation.
Armament: Two 40 MM Twin Mounts.
Feur 20 MM Single Mountse.
There was no change in thiu equipment as a result of Test "B",
7.S.5. BARROV (APA-61) ~ Approxisately 1900 y-rds from Certer of Detonatliom.
Armamernt: Two 40 MM Twir Mounss.
Four 20 MM S ngla Mounts,
There Was no change in this equipmeut as a result of Test "BY,

U.S.S. FILLMORE (APA-83) - Approximately 2200 yaids fri.n Center of Detonation.
Armamont: Two 20 MM Single Muunte.

There was no change in this equ.pment as a result of Test "B",
U.5.5, REIND (DD-404) - Approximately 2200 yards from Centusr of Detonation.
Armamen? Two 40 MM Twin Mouats,
Tour 20 MM Single Mounts.
There was no chanee in this equipment as a result of Test "RW,
U.S.S. BANNER (APA-60) - Approximately 2300 yards from Center of Detonation.
Armament Two 40 MM Twin Mounts
Four 20 MM Single Mounts.

There was no change in this equipment as a result of Test "B,

U.S.S. BLADEN (APA-63) - Approximately 2500 yards from Center nf Detonetion.
Armament: Two 20 ¥M Single Mounts.

There was no chenge in this equipmer~t as £ result of Test "B,
U.5.S, MUGFORD (DD-389) - Approximetely 2500 yards from Center of Detonation.
Armament: One 40 M¥ Twin Mo.nt.
Four 20 MM Single Mounts.

There was no change in this eauivment as a resalt of Test "B¥,

U.S.S. BUTTE (APA-68) - Approximateiy 2700 yards from Center of Detrneticn.
Armament: Two 20 MM Single Mounts,

"here was no chanze in this equipment as a resull of Test *BY,

SECRET
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SEQREZI

DAMAGE TO LIGHT GALIBER GUNS (Continued)

U.S.8. GENEVA (APA-86) - Approximately 2800 yards from Center of Detonation.
Armement Two 20 MM Single Mounts.

There was no chenge in this equipment as a result of Test "BY,
U.S.S. VAINMRIGYT (DD-419) - Approximately 2900 yarde from Center of Letonation.
Armament : Two 40 MM Twin Mounts.

Four 20 MM Single Mounts,

There was no change in this equipment as a result of Test "B",
U.S.S. CARTERET (APA-70) - Approximately 3000 yards from Center of Detonation.
Armament : Two 40 MM Twin Mounts.

Four 20 MM Single Mounte.

There was no change in this equipment as a result of Test "BW,
U.5.S. NIAGARA (APA-87) ~ Approximmtely 3200 yards from Center of Detonation.
Armament : Two 40 MM Twin Mounts.

Four 20 MM Single Mounts.

There was no change in thie equipment as a result of Test "B",
0.S.S. CONYNGHAM (DD-371) - Approximately 3400 yards from Center of Detonation.
Armament ¢ Two 40 MM Twin Mounts.

Four 20 MM Single Mounts.

There was no chrnge in this equipmert as a result of Test "BY,
U.S.S. CORTIAND (APA-75) - Apvroximately 3600 yards from Center of Detnnation
Armament: Two 40 MM Twin Mounts.

Two 20 MM Single Mounts,

There was no drmage to this equipment as a result of Test "BY,
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SECRET
GUNS AND NOUNTS

Comparison of the effect of Tests "A" and "BY,

1, The primary causes of damage in Test "A" were blast and
heat, The light and intermedimte caliber guns and mounts were more
severely affected by these physical phenomena than were the heavy
turrets, In contrast, the primary source of damuge in Test "B" was
shock which affected the heavy turrets far more than it did the
lighter equipment, Considerable secondary damage iu Test "B" resulted
from the descontamination methods which were improvised to attemp’ to
remove the radioactive materials from the vessels, . These different
primary ceuses of damage resulted in serious damege to light equipment
in Test "A" with minor demage to heavy installations while in Test "B
the heavy equipment was severely affected while the lighter equipment
was practically unscathed,

2, MgJjor Cgliderte The only demege to the major caliber mounts
and turrets which affected operebility in Test "A" was that received by
one gun of & two gun turret on the U,S.5, ARKANSAS at aspproximstely 400
yards from the point of detonation, In Test "B" msjor calidber equipment
was rendered inoperable on vessels remalning afloat within 900 yarde of
the center of explosion, Some heavy equipment was mada inoperable by the
second test at a distance of sbout 1,200 y=rds in the U.S.S. NEW YORK,
From thie data it can be deducted that the air dburst was cepable of
damaging major cslider equipment to a range of about 400 yards horizontel
range or approximately one-=third of the distance to which the underwater
detonatiorn damaged heavy equipment, This comparison is based on the
damoge to the U,S,S, ARKANSAS ("A") wrd U,3,S, NZW YORK ("B") but die~
regards the fzct that the more modern U.S.S. NEVADA was not seriously
damaged by Test "B" even though it was approximately 1,000 yards from
the detonation., There is no doubt that heavy equipment more seriously
dameged by the underwater explosion and this is ettributed to the great
maes and resulting inertia involved glving rise to different moments
and rates of acceleration and deceleration,

a, Intermediste Caliber (3"&5" mounts):= In general, intermediate
caliber mounts received proportionally less damage in both tests than.
other armament, In Test "A' gtructural damege occurred to an obsolete
mount on the U.S.S. ARKANSAS and to a merchant-ship type mount on the
BARROW at distances of 400 snd 1300 yerds respectively, Four mounts on /
the U.S.S. NEVADA at 600 yards received damage that can be resadlly avoided
in future design by careful location of hydraulic lines, Nany other
intermsdiate caliber mounts within the above maximum range received no,
or only light, demage, In Test "B" the only mounts seriously damaged were
aboard the U.S,S. HUGHES at 700 yards, Other mounte dameged were only
superficially, The shock from Test "B" thus had less effect on intermediate
callber mounts than the dlast from Test "A" which reached out irregularly

L
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GUNS AND MOUNTS
3. Intermediate Caliber (2"&5" mounts) (Cont'd)

through the air to considerable distances while leaving other nearby
mounts unaffected, The results of decontaminstion in Test "B' were

not very serious in the effect on these mounts slnce meny were protected
by shields end even when exposed the mechanisme are relatively simple
and rugged,

4, Machine Cungt= The blast from Test "A" severely affected
machine guns on the U.S.S. ARFANSAS, U.S.S. SKATE, U.S.S. CRITTEWDEN,
U,S.S. NEVADA, and U,.S.S. INDEPUNDENCE, all within or on the 700 yard
circle, The shock from Test "B", however, had no observable effect
upon the machine gun mounts, On the other hand, the secondary damag .
resulting from decontamination had 1ittle or no bearing on the distance
from the burst, but rather on the method of applying decontamination,

This was a serious ceuse of corrosion and, over a period of time, resvlted
in congiderable desmege to the mounts, As a result of the lack of proteo-
tion against blast snd weather and also due to the relative complex nature
of their exposel mechanisma, machine guns suffered more widely spread
damage in the aggregate of both tests than other types of armament,

5, In considering both tests and operatiowmrl damage of all types,
two factors appear to be of importance, First, simce future gun-loading
devices will be complex and therefore atrongly subject to corrosion and
blast demage, they will recuire protection from (a) heat and bdlast, (b) the
cascade, and (¢) corrosive decontamination, It appears that this can be
most efficiently provided by the use of a permanent shield such as that
on enclosed 5" mounts and the gun house of major caliber turrets, If the
use and design of a gun are such that it does not permit the use of a
shield, then all operating parts should be designed to be simple and
corrosion resistant similar to those employed in submarine mounts, The
gecond factor that appeers significant 1s the ratio between mass and the
strength of the suppuorting of restraining members, This factor should be
corrected by design changes which consider water-borne shock,

8-B-C-R-E-1
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SUMMAKY « TEST “A%

l. Turrets end Gun Mounts on the terget vessels of Test "A" received little
serious damage, Practicaiiy all of the serious damage which did oecur was on
vessels within 600 yarde ~f the burst snd were generally isolated cases on the
individual vessels, The +.S5.S. SKATE and the U.S,S. INDEFENDENCE were the only
vessels receiving geners.. damage, Both had no gun mounts larger than machine
guns and *he submsrine had but & single mount. Equipment installed on several
vessels was so damaged as to render units temporarily inoperative, but capable
of being repaired by the ship's forces, Minor damage to equipment from blast,
not severe enough to affect operation, was widespread as was the superficial
scorching of paint,

2. CAUSES OF DAWAGE - TEST "A®

The greatest damage appeared to be to structures offering resistance to
(and without adequate strength to withstand) the blast, as in the case of
light shields, 1If the shield had adequate strength the elastic deflection
caused secondary types of damage in some cases, Flying debris was next in ime
portance in caueing damege and tnus, again, damage to light equipment wes most
severe, It is probable that a third cause of damage from warping or twisting
of the supporting structure of gun mounts will become arpsrent at the final
battery alignment check, The proportica of equipment damaged in general was
in irverse proportion to weight with machine guns most severely affected and
turrets least,

(a) Light Equipment (Under 15 tons),

SHIP EQUIPAENT DAMAGE CAUSE
NEVADA 20MM #20 Frozen train & elevation Blast
. 20MM #17 Bent barrel & broken struc~ Fiying debris
ture.
SKATE - LOWM Distorted cerriage & hand- Blast and flying
wheel debris
INDEFENCENCE  4OuM Carriage trummion distorted Blast

in such menner as to displace
gun and mechanism

" 40MM . Distorted and Broken Debriseblast

x 400 Loader broken Debrig~blast

n 20MM 72 Missing from ship Blast

" 20MM #4, Missing from ship Blast
ARKANSAS Rocket leunche 90% of launcher missing Blast

er, Mk, 51

n 20iM #8, Port Bent berrel Flying lebrie
CRITTENDEN 20MM Bound in train and elevation Blast,
SeE=C=~R~E~T
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SUMMARY - TEST "A" (Cont'd)

2. CAJSES OF DAMAGE - TEST A" (Cont'd)

(b) Intermediate caliber equipment was less damaged than light equip;
ment and all damage was repairable by ship's force,

SHIP EQUIPMENT DAMAGE CAUSE

NEVADA 5" twine, 1,2,7,8, 01l lines crushed Movement of treiner's
platform, due to
shce.,

ARKANSAS 51/51, center stbd. Training gear jemmed DRlow by casemate shut-

air castle . ter
SARATOGA 5% twin #7 Elevation motor Electric failure
BARROW 5" single Train shaft parted Blast and whip

(e) Major caliber damage was superficial except for indications of violent
shock in turret #, of the ARKANSAS and 8" mount #1 on the SALT LAKE CITY. The
right gun of the ARKANSAS turret was rendered nor-fireable by failure of the
trunnion cap. Slide and guns of the SALT LAKE CITY mount were shifted and deck
luge ~nd trnnions showed signs of having been sprung, The mount operated
satisfuctorily, hcwever, in all respects, and was believed capable of firing.
Tx0 guns of an 8" mount on the PENSACOLA were rendered temporarily inoperative
by failure of the recoil system,

{ECOMZNDATIONS =~ TEST "AM

The recommendations which follow are made from the standpoint of re-
moving the weakness in the equipment with due consideration for the two greate
est causes of damage found in Test "A" which were blast and flying debris,

(a) The gun foundations, particularly automatic weapon sponsons, should
be strengthened to prevent secondary damsge to mounts, This need is illustrated
by the damage to the guns and mounts on the INDEYrENDENCE,

(b) ihe present light protective shields were desigmed primarily for wea=
ther srotection and to protect the gun crews from the blast of their own guns,
The hesvy blast of the Atomic Bomb, a new factor, makes necessary a change in
shield design, In making the required design changes it is recommended that
shields be streamlined towards the shape of a sphere and that, when stream-
lining is not feasible -r sufficient, stiffners be added at or near the center
of prezzure, These gtiffane:'s siiould be of rigid triangulated structure tend-
ing to support the wicle siideid, Furthermore, sufficient clearance should be
left between the shields and internal units to insure that any "dishing in" of
the shields wil! unt damuz> the operating gear,

S=E-C-ReEeT
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S~B-G-B-E-l
SUMMARY - TEST "A" (Cont'd)
HECOWENDATIONS - TEST "A" (Gont'd)

(¢) The heavy shields now installed were designed primarily to afforc
splinter protection, Although the present heavy shields withstood the blast
very well, it is recommended that the shields be stremalined and strengthened
as discussed under (b) above in the realization that more effective atom
bombs will undoubtedly be developed,

() A1l structures should be so designed as to avoid trapping the blast,
Sharp corners and concave surfaces should be avoided, The structwes shoulé '
be completely closed, there should be no access through the shield and decun-
ning scuttle hatches must be positive in action. This suggests air-cuncitione
ing in the enclosed mounts as well as positive air pressur: requircnments,

(e) A re-design of the 20iM firing stop mechanism is indicated by the
nurber of mount.s on which the mechanisms jammed and thus made the gun immove-
able in train and elevation, FPresent stop mechanisms should be modified to
permit rapid disengagement in case this casualty occurs, but this shouid not
decrease the positive action of the can,

(f£) The strength of supporting structures and decks should be critically
examined in all cases of new construction and special attention shovld Le paid
to this phase in the modernization of vessels. The possible wocdernizing of
the anti-aircraft battery of such types of vessels as the CL-144 class &nd the
CA-139 class with the exchange of 20MM and 4OMK for 3"/50 caliber twin mounta
as an intermediate installation with the intent of finally equipping the ves-
sels with the heavier 3"/70 twin gun mount is an example of the need fc: this
critical examination, ‘

SUMMARY - TEST "B"

Heavy damage to turrets and gun mounts resulting directly from Test "B"
wag restricted to the NEW YORK, PENSACOLA, and HUGHES. The latter two were
within the 700 yard circle while the NEW YOkK, at approximately 1200 yardis
was exceptionally vulnerable due to the condition of her armament, The FEN-
SACOLA, HUGHES, and FALLON were the only surviving surface vessels within the
700 yard circle,

General damege to a battery of the surviving target vessels was sustained
only on the PENSACOLA where the main battery was affected and the HUGHES whure
the 5" battery received most damage, It is probable that personnel would have

been seriously injured by exposure to the radioactive cascade or, if protected
from the cascade, by the shock effects.

$-E-C~E~E~1
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§~EmGeE=E-T
SUMMARY = IEST "B" (Cont'd)
CAUSES OF DAMAGE - TEST "B"

Explosion dumage from Tes. ‘B" in all cases resulted from shock which was
generally transmitted from beiow in a vertical direction, This type of damage
affected heavy equipment, such as turrets, more severely th n that of medium
weight, as 5'/38 gun mounts, Light equipment was not affected. Indirect dame
age resuiting from Test "B" was primarily the result of decontamination pro-
cedures (vmployed to remove radiocactive surface material) and was most severe
on open mounts, Codrrosion caused by lye and salt water, together with the
Jamming of some equipment resulting from the application of high pressure
streams were the major factors, while exposure to repeated wetting and drying
from the weat! r und a complete lack of maintenance were highly contributory
factcrs, OJuperficial damage to two machine guns on the GASCONADE is attribated
to a collision shortly after Test "B" with the sinking SARATOGA.

SHOUK DAMAGE - TEST "B" . (Hea and medium eguipment

(a) Holding down clips were damaged in the 8"/55 mounts of the PENSACOLA
ard 4"/45 turrets of the NEW YORK and NEVADA, There were indications of conm-
tact between the holding down clips and the fixed structure in the 5"/38 mounts
of the HUGHES, where an increase in clearance was measured, and in one 14"/45
turret of the rENNCYLVANIA where imprints of the holding down clips was found
in vhe grease on the underside of the roller path,

{b) Shifting of the rotating structure on the roller path rendered in-
operable the training gear of the four 8"/55 mounts of the PENSACOLA,

{¢) Elevating mechanisms were damaged in the 14" /45 turrets of the NEW
YORK, and an 8"/55 mount of the PENSACOLA, In each case the houeing of the
oscillating nut had given away.

(d) There was damage to the trunnion securing structure in the 5n/38
mounts of the HUGHES.

(e) Certain lower elements of the mount which are an integral part of the
rotating structure came into contact with the fixed structure of the mount and
were distorted by this contact. This occurred on 8"/55 mounts on the PENSACOLA
and 5"/38 mounts on the HUGHES,

(f) There was damage to those breech mechanisms of the 8%/55 guns of the
FENSACOLA that were open at the time of Test "B",

(g) Weather seals were destroyed on the PFNSACOLA 8"/55 mounts.
SaZeCoRaE~T
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SUMMARY - TEST "B" (Cont'd)
2FCONTAMINATION DAMAGE - IEST "B" (Medium and jight equipment)

fa) Elevation and train was rendered unusabl? in manual in 5"/38 mounts
of the STACK by corrosion, as was the elevating gear of the 5"/38 mount on
the GASCONADE,

(b) The foot firing mechanism of the 5"/38 mount of the BRACKEN was cor-
roded and inoperable.

(¢) There were many observed cases of machine guns rendered inoperative
by corrosion, In all cases these could have been saved by attention and main-
tenance, which was impractical due to radicactivity, Decontamination practice
included the use of lye and boiler compound applied in water streams of con-
siderable pressure, This tended to remove the naturally protective greases
and paints and to encourage corrosion, Machine guns which were operable after
Test "B" aboard the NEW YOkK were frozen eight days later and aboard the
HUGHES, where decontamination measures were more vigorously applied, were
frozen one day later, Vhereas, on the FALLON where no decontamination was used,
machine guns were operable four weeks after Test "B", although showing signs
of corrosion from exposure and lack of maintenance,

(d) Damage from the pressure of a stream of water used in decontamination
was sustained by 20M mounts on the MAYRANT and GASCONADE, These were frozen
in elevation and train by the firing-stop mechanism which had beer. forced by
violent motion of the mount under the impact of the stream, A 5"/38 shield
and gun port sheath on the MAYRANT were bent by water pressure,

RECOUMMENDATIONS « TEST "B"

The recommendations which follow are made from the standpoint of strengthe
ening the equipment against the two greatest causes of damage found in Test "B"
which were shock and corrosion.

(a) It is recommended that design investigations be undertaken to permit
turret and mount structures to accept shock at least as great as that of gun-
fire but from other directions, primarily from below, This must be applicable
at any angle of elevation and train for turrets and mounts to be militarily
effective,

(b) As a corollary to the above, it is recommended that the design of
bearings by investigated specially and separately. -In the modernized 8"/55
‘mount (#3) of the PENSACOLA the trein bearings were in place, since the roller
bearings being an integruted unit, shifted as the mount shifted, but in another
mount (mount #2) the ball bearings being in sections, fell free when the ver-
tical pressure was released.

SeEeCefi=E=T
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SUMMARY - TEST "E" (iont'd)

RECOMMENDATIONS - TEST "B" (Cont'd)

(¢) Tt 3a recommended that more efficient closures or shields be provided
to protect !he eguipment from interior contaminution sud corrosion and rersone
nel {rom ¢.poire to the radioactive cascade.

(¢) 1t 18 recommended that stainless steels, monel, or other corrosion re-
sistant alloys be used in guns mechaniems and moving parts, It 1s suggested
that design criteria applying to materiels used in submarine mounts are applic-
able to mounts designed against decontamination procedwres,

(e) Provision should be made tc protect personnel from breathing contame-
inated air or air loaded with particles resulting from evaporation of the cas-
cade water, This indicates thatair-conditioring and filtration of air should
be adopted.

(£) Mount end turret structures should be integrated in contour with all
other topside and deck structure to provide for efficient run-off of the cas-
cade and channelized to provide for rapid drainage of water hearing radioe
ective materials witk consequent increased efficlency in decontamination,

CONCLUSIONS ~ TKST "A" AND "B"

The results of thc two tests on gun mount and turret equipments show thut
pereonnel and ¢qnipment must be protected by shields agu®nst the heat and Llast
of Test ™A" and the cascade of Test "B", Shields must te complete and siream-
lined and the whcle upper surface cf vessels must be integrated in these ree-
gpects, Second, the value of heavy equipment in the light of Test "E'" is again
open to question., The possibility of using ulternate types of orcrance equipe
ment with lighter weight, yet assuming the function of tnhe main battery must
be extensively ccnsicdered, Third, the power supply must be as reliasble as the
equirment it serves, which may mean that individual sources of supply for each
unit ma;” be necessary, or that the mair power plant of the vessel be of a type
thaet requires only relatively small openings to the outslide etmnosphere, Fourth,
the magnitude of the accelerations in both tests muke it probeble that special
shocke=absorbing means would be necessary to raise the survival chances of pers
sonnel to equal that of equipment and mekes necessary investigation of the ex=
tension of remote control methods to even further extents than now considered
feasible,
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PLANNING:

In Pebruary 1946 the Underwater Urdnance Unit compiled for the
CROSSROADS Operation a list of types, quantities and test condition
of specially prepsred "Research" torpedoss and special underwate-
weapons, These wers at that time the only torpedoes, weapons, etc,
proposed for loading in target vessels, Thie list also covered the
proposed types and quantities of auxiliary explosives components such
as detonntors and impulse charges, It was requested that torpedo
workshop facilities and personnel at least equivilent to those or a
modern submarine tender be made availabdle.

When the Underwater Ordnance Unit was organigzed, the first plan
was to supply all torpednes and assocliated eqripment froa various supply
centers in the continental United States, Most of these centers were
located on the East coast. It was later decrided that the Fearl Harbdor
area had a sufficient back log of torpedoes to provide mnst of those
required for the tests, The Bureau of Ordnance therefore requested the
Comm:nder in Chief, Pacific Fleet to make tlie requirud material available.
However certain additional materisl was nceded from depots on the raine
land and supply orders were initiated ir the latter pa—t of February to
Naval Mine Depot, Yorktown, Virginia, Naval Ammunition Depot, Haw ““o.ne,
Nevada, Navel Torpedo Station, Keyport, Washington and Neval Air Station,
Al emeda, California to ship equipment to the rfearl Harbor area. In
addition certain warheads ware shipped from Hawthorne, Nevada to Yorktown,
Virginia, for inert loading,

The prohibition of the use of tcrpex-~loaded warhesds was recommended
by the Bureau of Ordnance in February 1946, It was proposed on tla same
date that since the overhaul of 480 torpedoes would be prohibitive in
view of personnel and facilities actually available, overhaul of service
allowance torpedoes be omitted and all efforts concentruted upon the
rreparation of "Research" torpedoes for the test. Instructions for the
mreparation of "Research" torpedoes for the SARATOGA and INDEPENDENCE
were promulgated early in March 1946.

A pamphlet which conteined all information necessary for the proper
preparation and loading in target vessels of all torpedoes and special
wespons was prepared by the cognirant research section of the Bureau of
Ordnance and was distributed to tne field groups to govern their subsequent
operations, The conditions of loading and special arrangements for
Submarine, Destroyer and special tarpedoes are not set forth in the
following paragraphs,

$-E-C-R-B-T
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PLANNING: (Cont'd)
Submerine Torpedoes

A distribution W th respect to mark and modification was made
o special test sudbmarine torpedoes throughout the submarines so as to
expose the torpedoes at various distances, The murszle door of one
stern tube containing a torpedo was to be open on each of two submarines.
This procedure was adopted in order to determine the result of the
direct exposure of a torpedo and its tube to the effects of the Atomic
Bomd explosinn, All special test torpedoes were to be supplied with
inert warheads but live exploder mechanisms, Vessels carrying special
test torpedoegs in addition to a full complement of service allowance
torpedoes nad the loading modified to the extent that only the warheads
¢f the service allowance torpedoes were loaded thus keeping the precentage
of explosive adoard unchanged,

All air leads were to be cappcd to prevent pressure leaks thus
precluding any pussidility of the torpedo mrking a run., Various compert-
ments were *0 be filled with liguids containing different cclored dyes so
th.at lealts could easily be detected and identified, Unit cell batterie.
in torpedoes were not to be filled with electrolyte in order to eliminate
the »r3sidility of hydrogen explosions in the torpedo tubes of the submarines,

Upon arrival at Pearl Hardbor, it wes decided that prior directives
should ba altyred to require that the tripping latches of torpedo tubes in
submarines be lashad in tho "UP" poeition in order to prevent their
angoging the starting levsrs if tha torpedoes should surge in the tubdes,
This prccudure plszces the tripping latches in the wosition specified by
an authorized but as yet unissued OrdAlt,

Aircrart Torpedous and Special Weapons
It wae apecifivd that sircra’t torpedoes be placed in aircraft
carriers in norms. stoweges with flasks charged, Torpedoes ware to be
placed in airc: uft wit™ uncharged flasks, The special test torpedoes
were to be eguipped with iner¢ heads anc live erploders,
Zpeciel weapons contsining inert wrrhe is and live exploder mechanisms
were aiso to be placed ia norwal shipbor *d stowage and in airplanes. Other

special weapons were %o be placed on the ste *ns of destroyers carrying
speclal test torpedoes,

Enclosure (D) to Dirsctor Siip Materisrl Serial 001500,
rage 15¢ o® 215 pages. Volume I

3426




Destroyer Torpedoes

In general, 4t was specified that the service load torpedoes be equip-
ped with live warheads and dummy exploders, while special test torpedoes with
inert hesnds were to be equipped with live exploders. Test torpedoes were to
be distributed in vessels carrying a low percentage of the normal allowance
of regular service torpedoes. In order to prevent runs, the ignition air lead
was to be left disconnected on all torpedoes. Tubes containing service allow-
ance were to be trained outboard so that the torpedoes would be scuttled in

the event of breakage of a tripping link. Test mounts were trained to stowed
position.

Mring hammers were to be placed in various conditions of readiness.
Detonators, boosters and impulee chesrges were to be placed in their normal
stowage in order to sscertain their behaviour under normal stowage conditions,

Some empty torpedo tubes were to contain standard impulse loads and live
primers with firing hammer ready in order to approximate ready-to-fire condi-
tions.

Changes to Preliminary Plansg

Original plans were made on the assumption that explosives and combust- _
ibles wouid be present only in token quantities in the target vessels, TFinal
plans called for loading of from 10% to 100% of normal allowance.

In late January the Bureau of Ordnance proposed that several muzzle doors
of loaded torpe?s tubes in target submarines be left open during the test pro-
vided that adequate salvage facilities were avallable. As an slternative the
Bureau of Ordnance suggested that torpedo tubes be mounted in gbout five sal-
vage pontoons., These pontoons were to be distriduted in the target array. The
tubes were to be loaded, and the muzzle doors to be left open during the test,
The first proposal was accepted and it was planned to leave the muzzle doors
open in the APOGON and DENTUDA on one loaded after tube in each ship.

It was proposed by the Bureau of Ordnance that four special net sections
be placed so as to determine the effect of the Atomic‘Bomb on such material,
in bYoth teste "A" and "B", and detrils were furnished concerning the various
components proposed to be included in the installation. However, a decision

wags made by Joint Task Force ONE not to submit any new instelletlons to the
CROSSROADS tests,
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PLANNING: (Cont'd)

Changes to Preliminary Plans
(Cont'd)

The Bureau of Ordnonce further suggested that six explosive
warheads and six torpedoes with inert heads be susnended from buoys
to average torpedo running depths and at safe distances from the
target vessels, The object of this test was to determine the effect of
the explosion of an Atomic Bomd on torpedoee under actual operating
conditions, It was also suggested that waerheads contzining different
types of explosives be exposed on the decks of target vossels during
the tests, I¢{ was further proposed that a moored mine field be sudjected
to the effects of the Atomic Bomb explosica. These proposals were all
rejected by Commander Joini Task Force ORE,

When the moored mine field proposal was rejected because of its
danger to traffic in the lagoon a substitute plan was issued which
provided that mines of a type representative of all United States Navy
mines b» placed on the open deck of certain vessels at varying distances
from the burst to obtain a gradation of damage, These mines were inert
loaded but all mechanisms, detonators and boosters were in place., Various
types of test depth charges and service load depth charges were also
placed in target destroyers at various distances from the center of the
array, The test charges were all inert,

Mines Mark 6

It was planned to have seven Mines Mark 6 in each test and to place
the mines on the deck of target ships at varylng distsnces from the center
of the array, Six of these mines were placed on the weather dect of
transports at frame 40 on the starboard aside, The remaining Mine Mark 6
was placed on the main deck at frame 100 starboard side of the Japanese
Battleship NAGATO, All mines were plaster loaded, containing inert
boosters and service detonators, An attempt was made to simulate as
nearly as possible the condition that would exist in the transport of
mines by a mine la yer,

All safety devices such as fifth wheel pin, shorting out clip,
extender lock not, hydrostatic release safety pin, K device, hydrostatic
lock nut and K device splash cap were left in place on the mine, The
dash pots were filled and parachutes rigged. The electrical system for
each mine was checked and found tc be correct before the installstion of
the detonatores. The mines were given a thorough check and all coxzponents
were in excellent shape,

-E.C-R-E-T
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PLANNING: (Cont'd)

Depth Charges

The special test depth charges were plaster loaded with service
lnaded pistol and extender containing loaded booster and detonator
except for the Mark 14, which had an empty booster can, All service
allowasnce charges were agssembled without boosters and detonators tn

minimize the danger should any charge fall overbdoard or be sunk with
a target vessel,

Charges in the stern racks were fitted with knocking off caps and
forks, those in EK-guns and side rackes were fitted with shipping caps and
forks., Charges that were in stowage (service allowanse) were left with
the blanking off plates on, In ships where less than a full load was
carried, the charges were distributed so as to place representative ones

in each location. In all ships the Mark 8 and Mark 14 charges were placed
in “he stern racks,

Bach of the special test depth charges were given an operational
test and checked prior to Test "AM,
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During each phase, the seven (7) destroyers carrying the least
quantities of service explosives material carried a complete set of
special torpedoes test material in accordance with the list which
follows?

Torpedoes ME-15 MOD=3 2
Exploders ME«6 MOD-5 1
Exploders ME=10 MOD-3 1
Detonators ME~7 3
Detonators ME-9 3
Boosters MK.2 1l
Torpedoes MK~27 1 (Special Weapons)
(a) Torpedoss, ME=15 MOD.3:

Lach torpedo was assembled with a special inert-loaded War

Head MEK-17 MOD=2 or 3 and an Exploder ME~6 equipped with a
dunmy bdooster ME-2 and a detonator ME-.9 having no charge other
than the detonator caps, Exploders were installed unarmed,

An Igniter ME=6 MOD.2 was installed in each tarpedo. The
igniter air lead was not connected to the igniter, of which

the air coannection was securely capped to prevent the entrance
of pressure from any source, Fuel tanks were filled with fresh
water colored with seamarker dye (so that fuel tank leaks could
readily be detected), Stop valves were opened only 1/4 to 1/2
turn, The torpedoes were otherwise in all respects ready for a
War Shot, All adjuetments were made and recorded in records at
Destroyers Pacific Torpedo Shops - KUAHUA Island, Pearl Harbdor,
T.H., by shop personnel assisted and checked by personnel of
Staff, Director of Ship Material (Assistant for Bureau of
Ordnance,) Exploders for these torpedoes were first at
Destroyers Pacific Shops prior to installing in those torpedous
as they were loaded directly into target vessels at Pearl Harbdor,
T.H., Replacement exploders which were carried in U.,S,S, DIXiB
(AD.14) were tested, both at Destroysrs Pacific Shops and again
prior to installation at Bikini, All exploders, recovered after
the tests were given a cursory examination in the U,S,S. DIXIE
(AD-14) tc expedite "Overall Damage Rsports" immediately after
each test and a thorough analytic overhaul, including all
prescribed bench tests, at Destroyers Pacific Shops after bdoth
tests were completed, All exploders passed all tests and no
damage was noted from either Test "A" or "B", No detonators
fired in either Test "A" or "BW,

8-E-C-R-E-T
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S-E-C-R-E-T

Destrovers (Cont'd)
(b) Exploders,

One unarmed exploder ME~6 MOD.5 and one cocked and unarmed
ME-10 MOD.3, boxed. and securely lashed were placed in the
torpedo work shop of each of the designated target destroyers
carrying special torpedo test materials. These exploder
mecharismge were removed for test and examination after Test
"A" and replaced for Test "B" by other exploder mechanisme
carried as replacements in U.S.S. DIXIE (AD-14), Al1l exploder
mechanisms ME-10 MOD-.3 were given = visual examination to check
any danage - prior to shipping them to the Naval Ordnance
Laboratory, Washington, D.C. for a more thorough test, All
exploder mechanisms MEK-~10 MOD-3 were found in excellent
material condition after both Test "A" and "B%,

Detonators,

Detonators were carried ia their normal stowage containers and
in every case were found to be in perfect condition after each
test, in fact even where the bulkheads and superstracture wvere
severely damaged, the detonators stowed in the imnediate area
were found to be in perfect condition, These however were
forwarded to Naval Torpedo Statien, Keyport, Valhington for
routine test and report on same,

Boosters,

The Warhead boosters wvere stowed in magazines, compartments, as

-

renotely as possidle from other explosive or comdustadle material.

All boosters passed through both Test "A* and "B" without any
damage,
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Tadble 1

Project "CROSSROADS" .. Special Torpedo Test Materials
Assigonent (Both Phases) Destroyers

S -
Torpedo
Item Quantity Normal Tudbes Deck Work
_Stowage Shop
Torpedo - MK 15 MOD 3 24 24
Varheads MK 17 (Inert) 24 24
Exploder ME-6-5 13 13
Exploder ME-6-6 23 24
Exploder ME-10~-3 12 12
‘Detonators ME-7 42 42
(Exp. MEK=10)
Detonators MK.9 68 68
Detonators ME.9 24 2%
(Dummy)
Igniters MK-6-2 48 48
Batteries ME-6-2 12 (In Xcpioder)
(Exploder MX-10) 12
Boosters ME-2 iz 12
Boosters ME~Z (Dummy) 24 24

8.E-C-B-BE.T7
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JECREL

All underwater ordnance items of like type were prepared in the same
manner for both tests, Most items for Test "A" were loaded aboard target
vessels at Pearl Harbor and either placed in position for display in Test "A"
or stowed and vlaced in the displayed position after the arrival at Bikini,
Replecemant items for Test "B were loaded in the UeSeS. PIXIE (AD=14) the
UeSeSe FULTCN (AS=11) and UeS.S. ARTEMIS (AKA-21),

The shops of the UeS.Se DIXI™ (AD=14) were utiliged to the fullest
extent for destroyer torpedoes, Likewlee the shops of the UeS.S. FULTON
(A5=11) were utilized for submerine and aircraft torpedoes and specisl
weapons, All items wers thoroughly prepared prior to loading on target
vessels or ships used as transportsof material for Test "B", Upon arrival
of tha target ships and tenders at Bikini routine checks were constantly
i34, on all i1tems on the target ships to assure the best possidle conditions
could be obtained and personnel aboard the target ship familiarized with
the nature of tests being performed on individual items,

After Test "AM ghipboard checks were made by staff personnel and
representative items removed for analysis in the shops of the tenders or
stowed for shipment to shore activities, Portable test sets were used to
check depth charges and the mines Mark 6 aboard the target ships,

. vep= . _aoved for shop analysis after Test "A" were replaced with
like items from the supply on board the tenders for Test "B®, Routine
checks were constantly made up to evacuation day as was done for Test AV,

The shi ard checke and tests made after Test "B" were by mnecessity,
made very e~ .lously because of the condition of the target vessels,
Such items us was possidble were removed, decontaminated and then given a

shop analysis, Considerable damage had been caused by the time and the
decontamination methods used,

PREPARAT ION PROCEDURES FOE DESTROYER TORPEDOES

Information contained in the instructions titled, ¥Test Prccedures
for Above-Vater Torpedo Tubes", dated 5§ March 1946, and the pamphlet,
"Instructions to Target Vessels for Test and Observations Ly Shipn's Force®,
issued by Director of Ship Material ~ (Assistant for Burean of Ordnance)
together with letters and dispatches forwarded to Joint Task Force ONB,

form the complete directive regarding Tests for Under-water Ordnance items
in Destroyers,

§FQ0BEX
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PRTPARATION PROCEDURES FOR DISTROYWR TORPZDOES (Cont'd)

All torpedoes and torpedo ecuipment were prepared for test in
accordance with current directives and procedures then in effect and
as issued by the Bureau of Ordn~mnce end Fleet Commanders except 2s noted
herein,

ABOVE WATR TCRPZDO TUBZS - TWRP1D) 5H:NDLING &qUIPMEINT

"Due to post-war activity in regards demobolization snd decommlesioning
of certain vessels .. it had been realiged that all A-W Torpedo Tubes would
not be in perfect working condition, however it was deemed possidle to
prep-re such ships with minimum amount o¢ expenditures, both momentary and
physical labor and stil) obtain adecuate results,

Where torpeao tube dbarrels were found dented, out of alignnent or
damazed to such extent that lo~iing wns imposzible no steps were taken to
effect repnirs but the barrel wes utiliged tc¢ carry out Impulse Mechaniem
Tests,

The ti~ininz gear ou all torpedo tubes were inspected, tested, greased
and repzired where necessary, but anly tc the extent of direct drive-in
train. Where hydraulic gzear was inoperable no steps were taken to overhaul
or repalr as this wonld undoudbtedly involve spare parts and extensive labdor,
Where hand clamps or automatic bireaks were inoperative due to damsged parts,
prd eyes were welded in place on deck and wire bdbridles of suitable strength
wers rigzed to hold the tubes in the required position for the tests,

Director repeater instruments on tubes were checked and repaired as
deemed necessary but =ms in other v+ rts unly to the extent that such parts
and labor as were at hand, All damage was chenked on Above-Water Torpedo
Tube Check Off Lisis which were prepared st time o7 ships inspection by
the Director of Ship iaveri:l Staff Fcrsonnel before and r~fter each phase
0¥ the uneration,

Wlectrilcal circults of 211 torpedo mcunts were checked for grounds
etc, and those reouiring repairs were overhauled and put in a fully
operative conditiom,

Many of the Largel vassols hel stnrted decoumissioning and had
removed detonstors and ready ammunition stowage boxes which had to be
replaced 1., yard forces, '

Torpedo trolley hrists were misgssing on a nuirber of the target
destroyers nnd were repl-ced by such hoists as could be obtained from
ovher ships being decommissioned =nt Pearl !iarbor, T.H. In most cases
anly nne hoist could be rupvlied to a shiwn which necessitnted transferring
tl.e holat to whichever side was being loaded,

S-BE-.C.R-E.T
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ABOVE WATER TCRPEDO TUBES - TORPEDO HANDLING EQUIPMENT

A1l torpedoes used in Test "A" were prepared and loaded at Pearl
HARBOR, T.H. by crews from Destroyers Pacific Torpedo Shops, Pearl
HARECR, T.H., assisted and directed by Director Ship Material (Assistant
for Bureasu of Ordnance) Staff Personnsl, A YSD type crane was used,
which permitted 4’ rect loading of a complete torpedo into tube barrels,

Replacement torpedoes used in Test "B" were prepared and loaded by
personnel from U,S.S., DIXIE (AD-14) assisted and directed by Director of
Ship Material (‘ssistant for Bureau of Ordnance) Staff Personnel at Bikini,

PREPARING TORPEDO TUEES FOR TEST

(a) For each phase of the test, torpedo tubes were reconditioned as
time and conditions would permit, Photographs were taken before Test "AM
of all torpedo tubes., After Test "A" only ships sustaining drmages were
photographed and from same angles as before, for comparison, Additional
photographs as deemed necessary were also taken for record,

(b) Loading Conditicn of each Torpedo Tube as prescribed in this
section was carried out,

1, Yor ships having both standard service tarpedoes and speciel
test torpedoes, the loading of torpedoes is indicated on the
attached loading charts,

2., For ships having only standard service torpedoes, the number
of torpedoes is indicated on the attached loading plan, The
firing mechanisme condition as indicated in section 5 (a)
and the condition of train as indicated in section 6 (a) or
6 (b) of pamphlet "Project CROSSROADS* Test Procedure for A-W
Torpedo Tubes issued by the Director of Ship Material (Assistant
for Bureau of Ordnance) was carried out and subparsgraph
identification numerals are used to identify type of load in
each firing mechanism and position of train of tubes in this
report,

(¢) The standard service tarpedo is any standard torpedo Mark 15 type
ready for war shot with a T,N.T, loaded head, The special test tarpedo is
a Mark 15 Mod 3 type equipped with Warhead Mark 17 Mod 2, or Mark 17 Mod 3
(inert loaded), Exploder Mechanism Mark 6 Mod 6 (unarmed), Detonator Mark 9
(no charge other than detonator caps), Booster Mark 2 (dummy), and Igniter
Mark 6 Mod 2.

$~B-C-B-B~-1
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PREPARING TORP:DO TUBES FOR TEST (Coptinued)

(d) In addition to the normal method of securing the torpedo in the barrel,
nll special torpedoes were secured by reeving a 3/4" steel cable through the
nose ring, running 1t around the ssddle and the two ende secured by ceble clamps,
allowling slack ennugh in cebles to permit torpedo to travel approximately 6" in
the tube.

FIRING MECFANISM

Mring mechanisme were prepared and lorded in accordance with directive
set forth in pamphlet "Froject CROSSROADS", Test Procedure for above water Tor-
pedo Tubes, section 5 subpsrsgraph (a to f) issued by ldrector of Ship Material
{(£ssistant for Bureau of Ordnance) and set forth herewith.

(e) Firing Mechanism - empty.

(v) Mring Mechan!sm with ctandard loaded impulse case, firing
eircult conne~ted - Mring Hammer "READY" - "NO PRIMER",

(¢) Mring Mechanism with "EVMFTY" 4mpulse case, live primer,
firing cable disconnected and firing hammer set "SAFE",

(d) Miring Mechanism with losded impulse case, live primer,
firing circuit conrected and energized, Iiring hammer set
HSAFEM ,

(e) Firing Mechsnism with loaded impulse cese, DUMMY PRIMER -
firing circuit disconnected and firing hammer set "READYY,

(f) Firing Mechaniem with loaded impulse cese, DUMMY PRIMFR,
firing circuit disconnected and firing hammer set "READT"

(¢, o

w

94}

(¢4

6 {a) Empty tutes were trained to a "stowed " position, centering
pine engaged and Hand Brake "ON".

6 (b) Tubes loaded with standard service to'pedoes, were tra'ned
"outboerd", Hand Brake "ON', &nl1 spindles disengmged ond
tripping latches locked "UP", .

6 (c) Tubes loerded with specisl test torpedoes were trained to a
"stowed" pomsition, centering pins eigaged, Hand lrake OFF,
#11 spindles "DISENGAGED" and tripving latches locked "UP",

6 (d) Tubee loeded with both standard service torpedoes and special
test torpedoes were trained "OUTBOARD", Hsnd Brake "ON", all
epindles "DISENGAGED" and tripping latches "DIWR",

SPECIAL TEST OF DESTROYER TORPEDO MATERIAL

1. In Operatin:s CROSSROADS, torpedoes and associmted equipment wers placed
on boesrd destroy:-s in target vessel group for twe pnrposes:

(a) to dupll. ate varying degrees of service loading so tihat the targe:
vessels v111 be subjected o as nea.ly as practlcadble the ssme huze
ards th.v might he obtaine. under war conditions.

SECRET?T
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SEUCIAL TEST OF TORPEDO MATERIAL'S DESTROYER (Cont'd)

{b) To determine the effect of the bomd test upon tha variour
component parts of mpecial torpedoes where practicadla and
tc distinguish such effects from cther occurences such as
magazine explosions or severe fires,

This report is concerned primarily with 1 (b), The special
torpedo test m-terial listed in Table . was suppiied for the
second purpose (b) ard was therefore concentrated predominatly,
so far as was practicable, in vesselm having the least amount
of the standard ammunition a)lowance on board, Where such
¢ancentration was not practicable, the special torpedo test
material of Table 1 was piacud as ramotely es practicabdble frca
explosive materisl and material capable (either from its
character cr +ts quantily) of promoting a large, hot fiie,
This material (Tadle 1) was c;arefully placed in the fully
ready condition for war use prior to test, sudbject only to
differences notsd herelnafter and to the qualification that
material located otherwise than actusl’y in a torpedc tube
shall be in a condition of readiness appropriate to its actual
location, After each phase of the test all of the none
explosive material of Tadle 1 which was not lost or destroyed
and which showsd any signs of “erelving damage was removed
from target vessel to dmotroyer tender where 1t was disassam-
bled and analyze’ to the extent necessary to deterwine whether
or not it was still operative and if not what component had
failed and hotr, Torpedo material placed in any target vessel
as part of a 3tandard ordnance allowance or any firaction
thereof (1.e. for purpose outlined in (a) above)was not to be
overhaul or znalyzed elther before or after either phase of

. the test, however -~ in the case of the U.S,S, HUGHES and
U.5.S, ANDERSON = exceptions were made and damaged torpedoes
from both of these vessels were dissassembled and analyzed after
tests, Photographs nf damage were *taken and recorded along with
data from the overhanl shope,
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Preparation of Submarine Torpedo Tub d 3vowage Spaces

1, Submarine torpedo tubes werc given a thorough check as to
material and mechanical efficlency prior to loading, Micrometric
ineasurements w.re taken of the tubes, worn parts replaced and such
adjustments made as was consistent with uniform alignment, The
tubes wore thoroughly cisansed and lrbricated and all working parts
such as speed spindles, deptr spindles, and gyro settings were
Iutricated and checked several times for proper operation. Tripping
latcr as were disconnected at the operating lever and wired in the
MP* position, All of the automatic drain valves in the bottom of
the fl~ing valve casings were removed and bronze pipe plugs submitted,
Popret valvea and the lintages were worked several times under air
pressure after the gags had bYeen made fast, Shutter and door clear-
ances were recorded from the ship's log (wvhen available) and dbreech
and murzle door gaskets inspected and replaced where deemed necessary,
A 11t of (~mpletcd OrdAlts for each installation was recorded,

2. Impulse pressure for these tubes was dbullt up to 200 P.S,I.
for a ten minute drop test, A maximum of 104 drop per hour was
allowed for all tubes except those which were to hold pressure during
. test where a maximum tolerance of 2% in four hours was obtained,

" Firing valves were fired "inboard" with 50 P.S,I, pressure to check
operation,

3. An inspection of loading and stowage spaces was made and showed
that some of the submarines required snudbing and lowering away lines,
hooks, securing straps for the cradles and other equipment which was
eithe~ supplied or manufactured,

4, After all adjustments, replacements, lubrication and checks had
been made in order to obtain the best operating condition possidble of
these tubes, torpedoes of various marke and modifications including all
those regularly issued at the end of the war and some more recent research
model> were loaded in the tubes andi cradles of the target submarines,

T¢-pedo Tubes

1, An examinat’ -~n of all torpedo tubes, torpedo tube components
and associuted parts made after Test "A" on each submarine, This
examination was not complete inasmuch ss all torpedoes were not unloaded
ags originally pknned because there was ro apparent vorpedo damage, One
or twoe semple torpedoes were removed from the tubes of each submarine
and a complete examination obtalned on each of the tubes thus emptied,
It wes determined that no tube had fired during test and that the pressure
drops in the impulse systems were such as to indicate any damage except in
the U,S5,S, SKATE, The following tubes (originally empty) were checked in
detsil for comparison with former readinge,

S~E-C-R-E-T
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Torpedo Tubeg (Cont'd)

(a) SKIPJACK Tubes -~ No., 4 and 5,
(1) APAGON Tubes - No, 5, 6, and ?,
(e¢) SKAT® Tube - No, 1,

Damage to U,S,S, SKATB

1, The Yo, 8 Tube flooded due to a damaged door or shutter, It
was necessary to trim the ship and dring the muzzle door above the
water line before the torpedo could ba removed, The torpedo was then
ramoved without difficulty and showed no damage,

2. Examination inside the tube bore of the No, 8 tube and outside
around the muzzle door opening mechanism, showed the following danage:

The muzzle door was pushed off its gusket and inboard and
downward approximately 3/8 of an inch, The vpper edge of the
door on tl® upper outboard quarier was spruny: 5/22 of an

inch and inspection showed that the crushed shutter and diu~
torted hinge arms both on the door and shuttar held it in the
closed poeition with greast strain, No attempt was made %o
operate either door or the shutter, Further inspection showed
that the rollers and tracks had been pulled away from the
superstructure, The new type Twlip muzegle door gasket had
been irgtelled in this installation and this type cf gasket
has very little material for water tightness, once misaligned,
The old type wedge gasket is held in place by the bead on the
snd cf the tube and gives strength which in this case r ght
have held the door in place and the bending or twisti: ' may
have occurred in other parte thus leaving the tube water-tight,
The horizontal plating on the tubve flats was dulged in at the
center, No attempt was made to go intc the after t¢rim tank

or down between spaces to inspect for further damesge, due to
conditions which obtained in the ares,

3, Damage to hull below the waterline is indicated by the tube
diameters taken on tudbes No, 8 and 10 showing a decided amount of
"out roundneses" end flattened portions of the tube near the muzrle as
follows:

Tube No, 8

(12* from muzzle end)

Yert, Horiz.

Before 21,126 21.124
After 21,178 21,070
S—=E.C-R-E.T
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Demage to U,S,S, SKATE (Cont'd)
Tube No, 8
Vert. (69" from muzzle end) Haris,
Before 21,123 <l,121
After 21,126 21,124
Eug 1
(12" from muzzle end)
Bafore 21,1%1 21,125
After 21,212 21,127
(8Y" from muzzle eud)
Before 21,124 21,121
After 21.200 21,127

These tubes were worn from service and the plan size of 21,125 plue
020, minus ,000 does not hold true, however the figures show a change
of approximately .100" i1 some spots near tbe muzzle end on tubes # 8
and # 10, Also wheore the middle and muzzle section of the tube are
rivited together the vertical readings chonged from 21,131 to 21.225
in diemeter, The diameter at this point is nesr the bulkhead ring

and it ie considered possible that the whole stern tube nest was dis-
torted and out of alignment as a result of the heavy stresses set up

in the structural framing surrounding this area., There was considerable
damage to the impulse system as follows:

(a) The impulse pipe to the firing valve of tte No, 2 system had
broken awey from the hangers and was btent and twisted away
from its normal position. A pressure of 200 F,S.I. on this
system held for 10 minutes,

(b) In the number 4 system the impulee flask pipe was fractured
from the flange joint and was leaking bdadly. The pipe was
bent and hangars were tan loose,

(¢) The impulse flask pipe of the No. 6 system had broken away at
the welded Joint on the flange and was fractured at the hull
joint, The pipe was twisted and the flask shifted in the
support rack,
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Torpedo Stowage

Cradles in the after stowzge were distorted so that they were
not firm on the supports when empty. The side runner pletes which
held the wooden torpedo guide chocks were bent to starboard on both
port and starboard cradles, Most of the locking bars were bent and
had to be forced free. In some cases the forward locking assembly
had to be dismantled bYefore the cradle could be moved, All cross~
rails were checked with a straight edge, In the forward room & drop
in the center of the cradle was noted of a maximum of 1/4" where the
portadle secticn of crossrail attaches, In the after room a maximun
drop of 3/8" was found near the center of the cradle oa the starboard
side, One portedle section of crossrail in ths aft torpedo room which
vas in the stowed position and attached to the side of the upper cross-
rail by clamps, slid out of its poesition and swung inboard and struck
the warhead in the opposite side lower cradle cutting a hole in the
warhead casing,

S=B-C-R-E.T
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MINE Mark & URDERWATER ORDNANCE BEQUIPMENT EXPOSED T TEST

SHIP DISTANCE DISTANCE NO, LOCATION
L7\ b L4
U.S.S. BRACKEN (APA-64) 2200 Yde, 1800 Yds. 1 Stbd. Fr. 34,
U.S.S. BLADEN (APA-63) 2800 Yds. 2400 Yds. 1 Stvd. Fr. 34.
U.S.S. BRISCOE (APA-65) 1700 Yde., 1200 Yds., 1 Stbd. Fr. 34.
U.S.S. CATRON (APA-71) 2900 Yds, 1400 Yds. 1 Stbd, Fr. 34,
U.S.S. FILIMORE (APA-B83) 2500 Yds. 2100 Yda, 1 Stbd, Fr. 34.
U.S.S. NIAGARA (APA-87) 4000 Yds, 3200 Yds, 1 Stvd, Fr. 34.
NAGATO (Ex Jap BB) 900 Yds, 700 Yds. 1 Stbd, Fr. 100.
DEPTH CHARGE Mark 14
U.S.S, CONYNGHAM (DD-419) 2100 Yds, 3500 Yas. 1 Stbd. Stern Rack
U.5.S. LAMSON (DD-367) 2900 YdB, - - - - - 1 Stbhd. Stern Rack
U.S.S. MAYRANT (DD-402) 2600 Yds., 800 Yds. 1 Stbd. Stern Rack
U.S.S. MUGFORD (DDw389) 2900 Yds, 2500 Yde. 21 Port Stern Rack.
U.S.S. MUSTIN (DD-413) 2400 Yds. 1300 Yds. 1 Stbd, Stern Rack
U.S5.S. FALPE TALBOT (DD-390) 1200 Yds. 1800 Yds. 1 Port Stern Rack.
U.S.S. RHIND (DD-404) 1000 Yds, 2200 Yds. 1 Port Stern Rack.
U.S5.S. TRIPPE (DD-403) 1000 Yds, 2 Stern Racks,
DEPTH CHARGE Mark 9
U.S.S. CONYNGHAM (DD-419) 2100 Yde. 3500 Yds. 6 (1) Port K Gun #2
(1) Port K Gun #4
(3) Stvd X Gun #1
. (1) Stvd K Gun #3
U.S.5. LAMSON (DD-367) 900 Yd8, - - = - - 6 (5) Port Stern Rack
(1) Stbvd Stern Rack
U.S5.S. MAYBANT (DD-402) 3600 Yds. 80C Yds. 6 (3) Port Stern Rack
(2) Sibd Stern Rack
(1) E Gun Port Fr.140
U.S.S. MUGFORD (DD-289) 2900 Yds. 2500 Yds., 6 (5) Stbd Stern Back
: (1) Port Stern Rack
U.S5.S. MUSTIN (DD-413) 2400 Yds. 1300 Yds, 6 (3) Port Stern Rack
(3) Stha Stern Rack
U.S.S. RALPH TALBOT (DD-330) 1200 Yds. 1800 Yds. 8 (2) Stbva Stern Rack
: (4) Port Stern Rack
U.S.8. TRIPPE (DD=403) =« = - = - 1000 Yas, 2 (1) #1 X Gun
(1) #4 X Gun
DEPTH QOHARGE Mark 8
U.S.S. CONYNGHAM (DD-419) 2100 Yds. 3500 Yds. 1 Stbd Stern Rack
U.S.S. LAMSON (DD-367) 900 Yas, - - = - - ] Stbd Stern Rack
U,5.5. MAYRANT (DD-402) 3600 Yds, 800 Yds, 1 Port Stern Rack
U.S.5. MUSTIN (DD-413) 2400 Yds, 1300 Yds. 1 Port Stern Rack
SECREZR
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SECRET
UNDERWATER ORDNARCE EQUIPMENT EXPOSED T0 TRST (Continued)

MINE Mark 8 (Sontinued)
SBHIP DISTANCE DISTANCE  NO, 10CATION
Al JAR

U.S.S. RALPH TALBOT (DD-390) 1200 Yas. 1800 Yds. 1 Stbd. Stern Rack
U.8.S. RHIND (DD-404) 1000 Yds, 2200 Yds. 1 Stbd. Stern Rack
DEPTH CHARGE Mark 6
U.S.S. CONYNGHAM (DD-419) 2100 Yds. 3500 Yas. 1 Stbd. Stern Rack
U.S.S. LAMSON (DD-367) 900 Yds, - - - - = 1 Stbd. Stern Rack
U.S.S. MAYBAR? (DD-402) 3600 Yds. 800 Yas. 1 Stbd. Stern Rack
U.S.S. MUGFORD (DD-389) 2900 Yds. 2500 Yds. 1 Port. Stern Rack
U.S.S. MUSTIN (DD-413) 2400 Yds. 1300 Yds. 1 Port. Stern Rack
U.S.S. RALPH TALBOT (DD-390) 1200 Yds. 1800 Yds. 1 Port. Stern Rack
U.S.S. RHIND (DD-404) 1000 Yds. 2200 Yds. 1 Port Stern Rack.
U.S.S. TRIFPPE (DD-403) - - == 1000 Yds. 2 Port Stern BRack.
--—-&——To mo M ml m- 2
U.S.S. APOGON (SS-308) 1000 Yds. 600 Yds. 2 (1)(Stbd indoard lower

cradle forward,)'

(1)(#10 torpedo tube,

mzezle door open)
U.5.5. SKIPJACK (5S-184) 1200 Yds. 1000 Yds. 2 (1)(Upper starboard cra-

dle aft.)

(1)(#3 Torpedo Tube.)

U.S.S. SKATE (SS-305) 400 Yde., 800 Yds. 2 (1)(Stbd inboard lower

cradle forward.)
(1)(#10 Torpedo Tube.)
U.5.S. PILOTFISE (SS.386) 2400 Yds. 300 Yds. 2 (1)(Stbd indoard lower
cradle forward.)
(1)(#10 Torpedo Tube)
U.S.S. PARCHE (SS-384) 1200 Yds. 1400 Yds. 2 (1)(Stbd 4nboerd lower
credle forwerd.)
(1)($10 Torpedo Tube,
rollers removed.)
U.S.S. DENTUDA (SS-335) 2100 Yde. 1200 Yds. 2 (1)(#3 Torpedo Tubde,
rollers removed,)
(1)(Upper stbd cradle aft.)
U.S.S. TUNA (5S-203) 2200 Yés, 1700 Yds. 2 (1)(Upper stbd cradle aft.)
' (L)(#2 Torpedo Tube.)

Lo

'R EZ
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UNDERWATER ORDNANCE EQUIPMENT EXPOSED TO TEST (Continued)

TORPEDO Mark 27
SHIP DISTANOE DISTANCE
NAN IBI

U.S.S. SKIPJACK (SS-184) 1200 Yds. 1000 Yds.
U.S.S. TUNA (5S=203) 2200 Yds. 1700 Yds.
U.S.S. SKATE (SS-306) 400 Yds., 800 Yds,
U.S5.S. APOGON (SS-308) 1000 Yde., 600 Yds.
U.5.S. DENTUDA (55-335) 2100 Yds. 1200 Yds.
U.5.5. PARCHE (S5-384) 1200 Yds. 1400 Yds.
U.5.S. PILOTFISH (S5-386) 2400 Yds. 300 Yds.
U.5.S. RALPH TALBOT (DI\-390) 1200 Yds. 1800 Yis.
U.S.S. RHIND (DD-404) 1000 Yds. 2200 Yds.
U.5.S. WILSON (DD-408) 1600 Yds. 1400 Yds.
U.8.S. MUFGORD (ID-389) 2900 Yds. 2500 Yas.
U.S.S. CONYNGHAM (DD-371) 2100 Yds. 3500 Yds,
U.S.S. MAYRART (DD-402) 3600 Yds., 800 Yds,
U.S.S. LAMSON (DD-367) 300 Yd8, = = =« ~ =

TORPENOES Mark 13, Mod. 1
U.S.S. SARATOGA (CV3) 2700

U.5.S, INDYPERDENCE (CVLe2) 700

U.5.S. NEW YORK (3B..34) - - -

TORPEIO Mark 28
U.S.S. SKIPJACK (SS-184)

U.5.S. TUNA (S5-203)

Yis.

Yds.

One aleo secured to deck for Test "BY,

500

Tds,

1200 Yde, 1000 Yds.

2200 Yds, 1700 Yds.

¥,

P bt b bt et et b et (o et S b
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CATIO

PIU Cradle (fwd)
PIU Cradle (fwd)
PI1U Cradle (fwd)
® PIU Cradle (fwd)
PIU Cradle (fwd)
PIU Cradle (fwd)
PIU Cradle (fwa)
Port Deck Aft,
Port Deck Aft,
Port Deck Aft.
Port Deck Aft.
Port Deck Aft.
Fort Deck Aft.
Port Deck Aft.

(1)(TBM 69094, on fliht
deck.)

(1)(Torpedo Truck hengar
deck.)

(1)(Normal stowsge, Mez-
ganine deck adove hang-
ar deck.)

(1)(TBM 69239 on flight
deck.)

(1)(Stbhad ready rack hang-
ar deck.)

(1)(Normel stowage compt.
C-101-B.)

(1)(Stbd main deck Fr, 75.)

(1)(Port superstructure,
Yr. 56.)

(1)(Stbd 1U Cradle (fwd)
(1)(PL Cradle (arft)
(1)(Stba 1U Cradle (aft)

3426




SEGREL

UNDERWATER QRDNANCE EQUIPMENT EXPOSED TO TEST (Continued)

TORPEDO Mark 28 (Continued)
SHIP DISTANCE DISTANGE  XNO, 10CATION
TaM -1
U.S.S. SKATE (SS-305) 400 Yas. 800 Yds. 2 (1) (Stbd IU cradle fwd)
(1) (PL cradie aft.)
U.S.S. APOGON (85-308) 1000 Yas. 600 Yds, 2 (1) (Stbd I1U cradlie f.d)

(1) (PL cradle aft.)
(2tbd IU cradle fwd)
(1Y (PL cradi« aft.)
(1) (Sthd 1U cradle fwd)
(1) (PL craile aft.)
(uthd IU cradle fwd)
(1) (PL cradle aft.)

U.5.S. DENTUDA (SS-335) 2100 Yds. 1200 Yds.

[\ ]
o~
—
~

U.5.S. PARCRE (SS-384) 1200 Yds. 1400 Yds.

N W
~
)
~r

U.5.S. PILOTFISH (SS-386) 2400 Yds. 3C0 Yas.

TORPEDOES Mark 15, Mod. 1 and 2
U.S.S. APOGON (85-308) 1000 Yds. 600 Yds. 2 (1) (#3 torpzdo tube.:
: (1)( Upper stdd cradle
art.)
U.S.S. SKIPJACK (Ss~184) 1200 Yde, 1000 Yds. 2 (1) (St:1 inboard lower
cradle fwd)
(i) (#8 torpedu tube.)
U.S.S. PILOTFISH (SS-386) 2400 Yde. 300 Yas, o (1 (Uppe;' 8tbd eredis
arv.
(#2 torpedo tube,)
(Upper svbd eradle
aft.)
(#3 torpelo tubde)
(Stt¢ invoard lower
cradle fxd)
(#10 torped> tube,)
(Stbd inboard lower
eradle fwd)
(#10 torpedo tube.)

e Yo
Sy

U.S.S. PARCHE (SS-384) 1200 Yds. 1400 Yds. 2

Vb 2
t® S gt Nt e’ v

U.S.S. DENTUDA (S5-335) 2160 Yas. 1200 Yds. 2

e

1700 Yds.

n

U.S8.S. TUNA (SS5-203) 2200 fds.

~~ P Y PN

W]
~r

MINE Mark 24

U.S$.S. TARATOGA (CVZ) 2700 Yds. 500 Yds, 3 (13M, flighy deck.)
(Bangar deck in truck)
(Nornal etowage compt.
A-617-M.)

unm £11ght deck,)
u‘angar deck in ready
racic.)

(normsl stowag: corvt.

0-101-B,)

ey

S VV L W

U.8.S. INDEPENDENCE (OVL22) 700 Ydg, = = = = = 3

~ J‘\A NN

1
SIECREZT
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fSECRET
UNDERVATER ORDNANCE EQUIFMENT EXPOSED TQ TEST (Continued)

MINZ Mark 24 (Continued)
SHIP DISTANCE DISTANCE  NO, 1QCATION
L7 LU 1]
U.S.S. NiW YORK (BB-34) - = -~ = 1200 Yds. 2 (1) (Stbd main deck, fr.

75.)
(1) (Fort superstructure
deck, fr. B5.)

ABOVE WATER TOEPERO TUBE LOADING PLAN

SHIP ¥O,TUBES *NO,SERVICE **NO,SPEOIAIL .URPEDOES
TOEPETOES, ~ _TEST "A" _TEST "B"

LAMSON (DD-367)
CONYNGHAM (DD-371)
MUGFORD (DD-389)
TALBOT (DD-390)
RAIND (DD-404)
‘WILSON (DD-408)
MAYRANT (DD--402)
TRIFPL {DD-403)
STACK (DD-4C6)
HUGHES (ID-410)
ANDERSOR \ DD-411)
WAINWRIGH? (DD-.416)

IIRIEIRIRIRIN.CRS I
ot AEREDYDON
COoOVDMDIN
VVONNOOO

* NService Mark 15 ready for war shot.

** "Special Mark 15, Mod. 3.
Exploder Mark 6, Mod, 6.
Detorator Mark 2 (Special).
Boosters Mark 2 - dummy.
Igniters Mark 6, Mod, 2,
Warheed Mark 17, 2 or 3.
Inert—-loaded,

" SRCR2ET
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SECRET
Mine Mark 6 IEST YA

, An inspection after Test "A" revealed that the floats on all the mines
were resting loosely on the case., All of these floate, however, were secure
enough so that they would not fall free and the mine undoubtedly could have
been launched in a satisfactory menner. The case o the mine on the RAGATO
was 8lightly loosened from the anchor but not enough to effect proper oper-
ation,

In all mines s lerge amount of water was found in the case, probadly
from sweating, which lowered the resistance of the electrical wiring by
grounding, but not to a degree to reject the mine., The mines were given a
thorough check, dryed and left for Test "B",

Depth Charge Mark 14.

The battery and A~4 mechanisms were checked prior to and after Test
"A¥  No changes were found,

Denth Charges Mark 9.

A check was made on al) charges, After the test, no damesge was noted
and pistols and extenders remained in normal condition. It was particular-
ly noteworthy that the original coet of paint on these charges held up well
in comparison with paint on the surrounding ares and with peint that had
been used on these charges to obliterate some of the markinge.

Depth Charge Mark 8.
A check was made both before and after Test "AM, and the charges were

found to be in good condition, including the batteries. No change was roted
after the test,

. Denth Charge Mark 6.

The hydrostatic ssttings and charges in general were found in good
condition after Test A" with no damamge sustained.

Torpedoes Mark 16. Mod. 1 and 3
Lreparetion:s

Twelve torpedocs, Mark 16, Mod. 1 and two (2) Mark 16, Mod. 3, were
tested in Test "A¥, These torpedoes were assembled with special inert-
loaded Warheads Mark 16 and similarly loaded Werheed Extensions Mark 5,

Bight of the fourteen torpedoés had installed sn Exploder Mechenism
Mark 6, Mod. 5 with a Detonator Mark 9 and no bdooster, The remaining six
torpedoes had installed an Exploder Mechanism Mark 10, Mecd. 3, containing
a Detonator Mark 7, Mod. 2. All exploders were set on safe,.
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TEST A" (Coptinued)
Torpedoes Mark 156, Mod. 1 and 3 - (Continued) g
Preparation: (Contingyed)

'The {#mitor air lead connection was not connected to the Mark 15 igni-
tor, This air lead connection was securely capped to prevent entrance of
pressure’ from any source, In the Torpedoes Mark 16, Mod. 3, the fuel com-
partments were charged with fresh water containing 1/2% florescein dye (red)
and the Navol tanks were charged with glycerin containing 1/2% florescein
dye (green). In the Torpedces Mark 16, Mod. 1, uncolored water was charged
in the fuel compartment and water with 1/2% fuschin dye (simulating fuel§
was put in the liquid catalyst compartment. The Navol tanks were charged
with 1/2% florescein dye as in the Mark 16, Mod. 3.

The air flaske were charged to 600 psi and stop valves were opened 1/4
to 1/2 turn. The torpedoees were in all other respects reedy for a waer shot.
The exploders of theese torpedoes were fully tested before Test "A' to assure
that they were fully operative. ‘

Torpedo Loeding:

One Torpedo Mark 16 wes loaded in each torpedo room of the seven sub-
marines carrying special torpedo teet material., One Torpedo Mark 16 was
carried in normal stowege and the other loaded in a torpedo tube and then
placed in the submarines in such & manner thet if the forward torpedo room
of a certain submarine carried a Torpedo Mark 16 is in a tube then the next
submarine carried it in the forward normal stowage. This procedure also
applied to the after torpedo room, All torpedo tubes were dry except %10
tube in the U.S.S. DENTUDA (SS-335). The muzzle door of this tube was left
open during the test snd a Torpedo Mark 16 was losded in this tube,

Inspection after Test WA":

After Teet "A"  a visual inspection was made of these torpedoes and no
damege was discovered and for this reason only three torpedoes were removed
and given & shop analysis, All other torpednes were checked on doard each
target submarine and they were found to be undemaged, and in good mechanical
adjustment. The three torpedoes which were removed were given a thorough
ehop analysis and were found to be in & good condition and operable. None
of the detonators or ignitors were fired,

The torpedoes which were left on board the target submarines were again
used for Test "B", The six Exploder Mechanisms Mark 10, Mod. 3 were removed
and shipped to the Naval Ordnance laboratory for examination.

JORPEDO, Mark 13, Mod. 1.

Three special test torpedoes, Mark 13, Mod. 1 were displayed in each
carrier, the U.S.S. SARATOGA, (CV3) and the U.S.S. INDEPENDENCE, (CVl22),

¥
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TEST *A* (Continucd)
TORPEDO, Mark 13, Mod., 1 = (Continued)

One torpedo was lomded on a plene on the flight deck, one on a torpedo truck
on the hangar deck and one in the normal stowage of each cerrier.

3

Bach Torpedo, Mark 13, Mod. 1, was assembled with a special inert-loaded
Warhead, Merk 13, Mod, 4 and an Exploder Mechanism, Mark 9, Mod. 1, using a
Detonstor, Merk 8, Mod. 2, dut without a booster, The Exploder Mechanism was
cocked but unarmed. An ignitor, Merk 6, Mod. 3, wee used without heving the
airlesd connected, The ignitor air leed was securely capped to prevent any
pressure reaching the ignitor so that any damege to the ignitor would be caused
by the direct effects of heat from the bomb blast. The full tanks were charged
with fresh water colored with cea merker dye so that any lesks or carry overs
could be easily detected. The stop valves were opened 1/4 to 1/2 a turn. The
torpedoes thst were carried in planes were not with alr charged, dbut the tor-
pedoes, in sll other recpects, were made ready for a war shot,

The special teet Torpedoes, Mark 13, Mod, 1, dieplayed on the U.S.S.
SARATOGA, (CV3), were inspected after Test "A" and were found in the same
locetion originally displayed with no visidle damage sustained. These three
torpedoes were removed for shop analysis,

The srecial test torpedoes, displayed on a TEM on the flight deck of the
U.S.S. INDEPENDENCE, (CVL22), was found on the flight deck less the Warhead.
The plane and Warhead were aprarently blown overboard. The torpedo loceated
on the hangar deck was found in its original position and slightly scorched.
The torpedo located in normal stowage was destroyed by fire. The torpedoes
located on the flight deck and hengar deck were removed for shop analysis,

The special test torpedoes, Mark 13, Mod. 1, removed from the U,S.S. SAR.
ATOGA (CV3), were given s shop snalysis and found in good mechanical adJjust-
ment, The ignitors and detonators had not fired.

The special test torpedo removed from the flight deck of the U.S5.S. IN-
D;PENDENGE, (CvL22), was given a shop analysis and i1t was found that the air-
flask had not suffered any dauege. The afterbody had a dent 1/2 inch deep
located approximately 6" from the forward Joint and 90 degrees from top center
measured counter clockwise, On the tail the uprer vertical rudder was broken
and both propellore slightly bent. Other features were in good mechanical
condition and the ignitor had not fired.

The spocial test torpedo, Mark 13, Mod. 1, removed from the hangar deck
of the U.S.S. INDEPENDENCE, (CVL22), was given a shop analysis and other than

being slightly scorched it was in good condition. The detonator and ignitor
had not fired.
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TEST "A" (Continued)
TORPEI Mask 26

Fourteen Torpedoes, Mark I8 were used inu Test "L". Xach torpedo wase
assembled with a special inert-losded Warhead and an Exploder Mechanism, Mark
14 having a live detonator. The Nxploder mechanism was unermed and withous
bocster, The batteries were left dry to oliminate the ventilation prodlem
that would arise upon closing of the ships for Test "A", The torpedoes were
in all other respects rerdy for s war shot. One Torpedo Mark 234 was ca-ried
in the normal stowage torpedo c¢radles of each torpedn room of the seven sub=
marines carrying speclal tornedo test material.

ATIZR TEST M

All these units were ¢i-2n a visunl 4nepection and no damage wes dig-
covered, Inasmuch as there was no visidle damage only ore unit from the USS
PARCHE {SS-394), U.S5.S. PILOTYSH (S5-386) rné two from the U.S.S. SKATE
(S5-305) were removed for shop snnlyeis.

The four units removed fronw the target submerines after Test "4i" were
glven an electronics test, aftertody and tall cone tard, tickl. tsat and deck
run. All verformed iv a satisfas:.ory apner, The detoratyr had not fircd,
The lead stowage batteries were not damaged dut all the X469 "B" pack vol=
tages with the excertioa of one ware lcw, The Noré 5220 which wa3 removed
from the SIU cradle of the forward torpeda roou of the U.S.S., PARCHE (55-384)
shoved, upon further examination, ihat the diaphragm had deteriorated, This
depth unit had previously deen used for experimental runc, and ae iz: records
submitted previous to Test "A" do not tvow that the derth unit had besn

checked, the defective diaphrygm shcnld not necossarily be attridbutad to
Test "A",

The Nord 522N which w=s located in the UP cradle in ¢he after torpedc
room of the U.S.S. SKATE (55-305) had a 8Ylght dent in the battery compart.
ment. This dent appeared i: hnve bean mnde by rotating with a sluing tar,
The unit was ring gauged and fomd satisfactory.

IORPEDOSS Maric 18, Mod. 2.

There were fourteen (14) torpedoes, Mark 18, Mod. 2 used in Tesgt "AM,
Kine (9) of these torpedoes were assembled with a spscial inert-lcaded Ware
head, Mark 18, Mod., 4 (FBL-1sade?). The torpedoes carrying live loaded
Warheads were loaded in submarines carrying & full allowance of armunition,.
Exploder mechanisms, Mark 8, Mod. 7 with Detonatore Maerk 8, Med. 2 less
boosters were used in tlie warheads, The electrolyte was left ou ~f 'he bat-
teries to eliminate the ventilating prodblem that would arise whi. =~ » .nb-
marines were closed for the test.
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AFTER TEST "A" (Continued)
TORPEDOZS, Mark 18, Mad. 2 -(Continued)

The torpedoes were made ready for war shots in all other respacts., Tor-
pede tube rollers were removed from the #3 tube on the U.S.8. DENTUDA (8§S-335)
and the #10 tube on the U.S.S. FARCHE, (55-384) in which Torpedoes Mark 18
wvere loaded in order to determine whet damage, if any, woulid be caused dy
rollers on thin wailed torpedo battery compertments,

After Test "A", all Torpedoes, Mark 18, Mod. 2 were visually inspected
and no damage was discovered. TFor ilils reason, only 4 torpedcss were removed

and given a shop analysis., The rcmaining 8 were checked on doard target subd-
wsarines,

The tcorpedoes, which were on board target submarines were fouad in gecod
electrical and mechanical adjustment., The following damage was noted in tore
pedoes ziven a shop dnalysis: Torpeds, Mark 18, Mod. 2, #58148, located in
the after starboard irboard lower cradle on board the U.S.S. SKATE (55-305),
was found with a large dent on the starbcard side of the battery compartment.
This was caused by the securing band of tie adjacent torpeden, which carried
away during the bomdb dlast and struck this battery compartment. The battery
cowpartment was ring gauged and found satiefactory.

The number ten torpedo tube in the U.S.S. SKATE (S5-305) corntaining Tor-
pedo, Mark 18, Mod. 2, #99870 was flooded and the torpdeo remained in the
flooded tube foar several daye. The torpedo interior was found free of sea-
waler, but very damp. The electric motor was found to have u zero grouad .
After drying the motor for seversl hours, the ground was again checked and
the motor found satisfaclory. The remaining two tcrpedoes were found to be
in gocd eiectrical and mechanical adjustment, The torpedocs were ring gauged
and found to he satisfactory. No torpedoes were lost durlng the test, no

detonators had fired and the battery compartments had not been damaged by the
rollers,

LORPEDO Mark 33

Two Torpedoes, Mark 33 were supplied by the Bureau of Ordnance for test
of the structural strength of the outer shell (which is aluminum). There was
no adjustments, overhaul or chop analysis ~equired. These Nords were phy-
sically sxamined before and aiter Test "A" for evidence of structural damsage,

Results of After Test "A" Examination

' The Torpedoes Mark 33 on board tke U.S.S. APOGON (55-308; and the U.S.S.
SKIPJACK (SS-184) were inspected after Test "A" und no structural damnge was
fourd. Those units were left on board for Test "BY,
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AFTER TEST "A" (Continued)
MINES Mark 24

Six mines Mark 24 were used in Teat "A", Thewe mines Mark 24 were assombled
with an inert-loaded Warhead containing a C-2 fuze with detonator. The batteries
were left dry so as to eliminate the ventilation problem that would arise if elec-
trolyte were added, The Mines Mark 24 were thoroughly checked and were resdy for
a war shot in all other respects. Three Mines Mark 24 were loaded on each carrier,
the U.S.S. SARATOGA (CV3) and the U.S5.S. INDEPENDENCE (CVL22). One mine Mark 24
was placed in an alrplane, (™M), on the flight deck of each carrier, one on a
truck or in ready rack on hangar deck and one in normal stowage of each carrler,

Resulte of Test "A":

The unite that were located on board the U.S.S. SARATOGA (CV3), were inspec-
ted after Test "A" and no damage was found. The C-2 fu_.e had not detonsted. The
unit that wae located in the TBEM on the flight deck was removed for shop analysis,

The unit that was located in normal stowage, compartment C-101-B, had been
suvjected to extreme hest, The shell was intact but the C-2 fuze was missing end
the condition of the head indicated it had detonated end blown free from the head,
The head and tail section were removed for shop analysis. Upon examination in shop
it was found that all that remained inside was charcoal, disintegrated plaster and
melted metal, In most instancee the parts were not recognizable. This unit was
Jettisoned,

The unit that was located in the ready rack on the hangar deck had suffered
severe physical damage, due to flying miseles and slight heat. This unit wase re-
moved for a shop snalysis.

The unit that wae removed from the plane on the flight deck of the U.S.S.
SARATOGA (CV3), showed no physical damage upon examination im shop, This unit
performed normally when given an electronic check, tickle test and a check run,
The voltage of the X469 batteries were low, however, since these "BY packs had
been in stowage for over a year. The low voltages could be accounted for even
though these packs were within the prescribed limits when installed.

The wunit which wag removed from the ready rack on the hangar deck of the
U.§.S. INDEPENDENCE (CVLZ22), was given a shop analysis and considerable damage
was found, This unit was dameged severely from flying missles and was not in con-
dition to cycle although the main motor suffered no damage and functioned normally.
The fastening studs on the port side of the nose section were stripped causing the
head to pull away from cylinder about i/4". The C=-2 fuze had suffered no damage
except there was evidence of the plastic window starting to melt due to the heat
to which it had been subjected during the fire.

S2.B32
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SECREZ
AITER TEST "A" (Continued)
MINES Mark 24 - (Continued)

On the cylinder section a large concave dent was found on the port side for-
ward, This dent was about 17" in length, 12" in width and the forward part was
approximately 3" edbaft the forward cylinder dulkhead. The center of the dent
was approximately 6" abaft the control panel and slightly adove the port hydro-
phone, This dert caused the forward cylinder edge to out of round, but did not
affect the security of the gasket. The port side of the control panel was bent
as well as the mounting studs. Another dent was found on the underside of the
cylinder approximately 24" abaft the cylinder's forward edge. Thie dent was 12"
by 6" and actually punctured the cylinder, thus wedging the battery in the rack
80 that it was difficult to rerove, However, the battery was not damnged, even
though the battery sacuring bar was bent and the mounting studs were pulled out
of shape.

The control panel was removed and was found to be distorted. The edge of the
panel by the V-18 tube was bent and the oscillator tube smashed., The mounting
studs which hold the penel in position were bent and in some cases the threads
were stripped. The hydrophones appeared to be undamsged with the exception of
the coaxial lead to J-2 which was severed,

On the tail section the stud shaft wings and elevator end the rudder vanes
were beat. One blade of the propellor was dented. The upr.r rudder stud shaft
taper pin had sheared while the lower rudder assembly was undamaged and would
operate the steering motor, THe reduction gears of the elevator steering motor
were stripped but the connecting rod and yoke assembly were intact,

A legk was noted 2round the pipe fitting to the depth bellows, but the depth
unit itself was unharmed. This leak could postibly have been caused by a shallow
dent which was found on the starboard side Just below the depth control unit,

TORPXDO Mark 27

The torpedoes Mark 27 were assembled with a special inert-loaded Warhead con-
taining an Exploder Mechanism Mark 11 (set safe) with a live detonator.

The batteries were left dry to eliminate the ventilation prodlem that would
evolve when the ships were closed for Test "A", The torpedoes Mark 27 were ready
for a war shot in all other respects. One Torpedo Mark 27 was placed in the port
inboard upper cradle (forward torpedo room) of the seven submarines carrying spec-
1al test material and one Torpedo Mark 27 was placed in a cradle which wae secured
to the port after deck of seven target destroyers.

A visual shipboard inspection was mnde after Test "A" of all units placed
on the target submarines and destroyers with the exception of the unit on the
U.S.S. LAMSON (DD-367) which was lost with the vessel,
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AFTER IEST "A" (Continued)
IORPIDO Mark 27 - (Continued)

The units show2d no evidence of damage and none of the detonators in the Fx-
ploder Mecheaisms Merk 11 had fired. For this reason it was decided to reaove
two representative units from submarines and two from Aestroyers for a shop
analysis. The units removed were from the U.S.S. TUNA (5S5-203), U.5.S. SEATE
(55-305), U.S.S. RHIND (DD~404) and the U.S.S. WILSON (DD-408).

The four units removed from target submarines and destroyers were given a
thorough shop anelysis, electronic teats, tickle teets and check run snd eall
reacted normally. The leand Btorsge batteries were undamaged but the datteries
X469, B vack voltages were low, Units removed from the U.S.S. RHIND (DD-404)
and the U.S,S. WILSON (DD~408) showed external evidence of heat and scorching.

TEST A%

Attention 1s invited to the facte that in Test "A" when two destroyers
were sunk, the Torpedoes Mark 15 from both vessels were locsted on the bottom
of the lagoon and 1t 18 evident that the guide stud holding.screws had sheared
off permitting the torpedo to move to the rear of the barrel until the tor-
pedo tube door causing severe damnge to the propellors,

In the case of the U.S.S. RHIRD (DD-404) in Test "A" only those torpedoes
in the starboard tudbe, which was trained out abeam (090 Degrees) moved aheed in
their barrels due to the fact the t.rpedo etop tension links of all four dar-
rels had been broken and it is believed this occurred when the ship “enap-rol-
led" violently immediately after the bombs detonation and the torpedoes rode
up hard sgainst the forvard torpedo stop carrying away the links,

No material damege was sustained by any of the other destroyers in the tar-
get vessel group during Test "AM,

ZOFPEDORS Mark 15, Mod..3.

Complete inspections were made of a1l Destroyers in Target Group and the
following conditions were noted:

U.S.S. RHIND (DD-404) whose position was 1000 yards from center of target
received consideradle structural damege Y bomd blast. Bulkheads, bulwarks
and superstructure adjacent to starboard torpedo battery were severely damaged
but no material damage to the torpedo tubes occurred,

Al11 four (4) torpedo stop tension links of the starboard torpedo tubes
were broken, permitting torpedoes to slide part way out of the barrels for a
distance of approximately five (5) feet where they became wedged and remainad
80 until hauled back to normal loading position.
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AFTER TEST "A" (foptinued)
TORPEICES Mark 15, Mod. 3 - (Continued)

The breaking of the torpedo stop tension links gcould have ococurred when the
ship took a quick violent roll to starboard, throwing the full weight of the tor-
pedo ageinst the front stop. It was evident that the torpedoes did not receive
sufficlent forward motion to actuate the inertia starter completely. All tor-
pedoes were in full ready condition and starting levers hsd bYeen forced to the
rear by the tube tripping latches, however, the inertia weight remained suspend-
ed and starting piston remained eeated, The  .rboard service torpedoes, was
trained out to 090 Degrees and secured in that position for Test "A", It was
evident that the starboard side of the ship took the full blast of the bomd in
meny respects and all paint surfaces showed definite signs of residue deposits
along all leading edges, This residue resembled burned psiut in e«ny respects.

The purt torpedo battery carrying two (2) special test torpedoes in the
wing barrels was secured at 180 degrees and was shielded from the dlast dy the
deck houses and starboard torpedo battery with the exception of an area approx-
imately 42" x 50" or the intoard side of the left barrel, just above the saddle
and extending aft toward the tube spoorn. This area was directly in line with a
passageway on starboard side of main deck, between deck after bhulkhead and the
breach of starboard torpedo tubes, and was unobutructed, permitting a clear sweep
" of the blast wave to reach the port vorpedo tube, leaving a deposit of residue
in ite wake,

All instruments, both port and starboard were tested and operated satisfac-
tory. Both torpedo batteries were trained in hand and power drive., All electrie
wiring and hydraulic tubing remsined intact and servicesdble,

All torpedoes were checked and found in excellent condition, The two (2)
special test torpedoes which were in the port tubes were removed and given an
anslytic overhaul, No apparenv damage was noted., The air flask was given a rou-
tine hydraulic test and passed in every respect.

The Mark 7 detonator stowsges box, under the bridge, starboard side, frame
62 which was subjscted to, whet sppeared as terrific heat wae found to be in ex-
cellent condition, These were sent to Naval Torpedo Station, Newport, R.1,, for
routine tegt. The whole area in the immediste vicinity of the detonator stowage
was subjected to the ful? forc> of the blast causing bulkheads to be dished and
distorted to the extert that whole plates ware rivped apart. Door frames were
crmpletely torn from the adjacent bulkheads and twisted in such a manner that 4t
was impossible to close t'.e doora. The plate on the inboard bulkhesd at frame
63 was torn corpletely luose and foreced inwsrd for a distance of about 3 feet,
yet, with all this, the detonators, stowed in this aree did not explode.
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SECRZRT
AFTER TEST "A" (Continued)
TORFEDOES Mark 15, Mod. 3 - (Continued)

The Mark 9 detonator stowaze was also sudjected to about the same forces
and they too withstodd it in every respect.

Both Mark 7 and 9 detonators and boxes when removed from stowages showed
no visidle demage, despite the fact that the surrounding area appeared to have
been subjected to terrific heat and blast pressures.

The Mark 2 bocster charged, stowed in compartment C311 1/2 were checked
and showed no pnysical changs in any respect. The powder (S.N.B.P,) stowage
was found intact.

The U.S.S., RALPH TALBCT (DD-390), U.S.S. STACK (DD-406), U.%.S., WILSON
(DP-408), U.S.S. HUGHES (DD-410), and U.S.S, WAINWRIGHT (DD=419) eusteined
no damage other than deposite of residue on paint surfaces of tubes, The
U.S.S. CONYNGHAM (DDn271), U.S.S. MUGFORD (DD-38y) U,S.S., MAYRANT (DD-402)
and U.S.S, TRIPPE (DD-403) suffered no damage in any respect.

All speclal test torpedo material was removed and replaced for Test "3*

from material carried in the U.S.S. DIXIE (AD-14), Visual and inspections re-
vealed no damage to ar; torpedoes and therefore sample torpedoes were rexnoved.
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It was originally planned to replace all specisl test underwater ordnance
material on target vessels with supplice that hrd been placed on the U.S.S.
DIXIE (AD14) snd U.5.5. FULTCN (AS11) for Test "B",

Rowever, due to the negligible demage obterined in Test "A" and the limita~
tion of time between the two tesis it was decided that representatives samples
only be repleced esnd the remaining materisl be retained adoerd the terget ves-
sels for Teet "B", The representatives esamples removed were token to the U.S.S.
DIXIE (AD14) and the U.S.S. FULTON (AS11) for shop analysie or to be shipped to
various shore stations for complete mnslyzation as to damage or derangement,

Due to the lerge amount of damage to the U.S.S, INDEPENDENCE (CVL22) it was
decided not teo place any special test underwater ordnance aboerd. Space was
found on deck of the U.S.S. NEW YORK (BB34) to place two Torpedoes, Mark 13 and
Mines, Mark 24, that wou d have been pleced on the U.S.S. INDEPENDENCE, like-
wigse as the U.S5.5. LAMSON had been sunk the Torpedo, Mark 27, that was to have
been p'aced on the deck wae transferred to the deck of the U.S.S, APOGON which
wae submerged during Test "A", Other test torpedo material and depth charges
were shifted to the U.S.S, TRIFFE.

MINE, Mark 24

The Mines, Mark 24, were locsted in the geme position as for Test "A" on
board the U.5.S. SARATOGA (OV3), no Mines, Mark 24, were displayed on the U.S.S.
INDEPENDENCE (CVL22) due to the damese sustained in Test "A", Two Mines, Mark
24, were placed on the U.S.S. NEW YORK (BB34) on bomb trucks. One Mine, Mark 24,
was displayed on the main deck, starboard side and other on the superstructure.
deck, port side,

The Mines, Mark 24, displayed on the U.S.S. SARATOGA (CV3) were lost with
the ship. The units removed from the U.S.S, NEW YORK (BB34) were given a vis-
ual inspection and shop analysie., The hydrogen units were left open during Test
"B" and 4t wae thought that water might have entered the units. The tail sec-
tion wes unbuttored from the cylinder dbut no water was found. The mines had to
be decontaminated before a shup anslysis could be made. The units were given a
thorough shop an. lysis and no esignificent changes were found, Slight changes
were found in operating points of micro switches, electronic con: lants and run-
ning depths, These changes should be attributed to personnel error and differ-
ences in testing gear rather than to the effects of Test "B"., The C-2 fuzes
414 not detonate., It is considered significant that the hydrophones were not
damaged snd operated normally in the Mines, Mark 24, whereas the hydrophones in
the Torpedo, Merk 27, were damaged, The Mines, Mark 24, were painted white on
top and this no doudbt reflected part of the heat thereby protecting the hydro-
phones ,
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SEQBED
TORPEDO, Mark 18, Mod. 2

Mfteen Torredoes, Mark 18, Mod. 2, were used in Test "B" prepared and
essembled in the same manner as for Test "A", One additional torpedo with
live loadod warhead wee used to replace the demaged service allowance warhead
from Test "A",

Inspection and shop enalysi of all torpedoes divulged no damage that
could be attriduted directly to the blast. Tamage found was due to the tor-
pedoes being without the usual routine care. The #10 torpedo tube cuntaining
a Torpedo Mark 18 on board the U.S.S. SEATE (SS-305) had the tude flooded with
approximately 4" of snlt water for several days. The underside of this tor-
pedo was badly corroded through galvanic action. The torpedo was partly flo-
oded with salt water and the electric motor was found with a zero ground which
cleared after the motor had been baked for six hours.

The Torpedc, Mark 18, Mod. 2, locsted in the upper starboard cradle in
th. after torpedo room on board the U.S.S. DENTUDA (SS5-335) was found to have
moisture in the interior of the afterbody. The electric motor was tested for
ground and a reading of 1 megohm was found. The motor was then baked for six .
hours and allowed to cool overnight when a resdirg of 9 megohms was obtained.
The motor was then given a deck run and found satisfactory.

The Battery, Mark 2, Serial /5662, which was removed from the Torpedo,

Mark 18, Mod. 3, located in #3 torpedo tube on board the U.S.S, DENTUDA (SS-

335) during bdoth tests was given a wet charge and several teste made to de-
termine what damege if any had been sustained by this battery. All tests
proved satisf.ctory. 7Two cells were removed and carefully inspected for dam-
age or dersngement to plates and separators. The plates and separators were
found to be in good condition and the onlyv defects noted were slight cracks near
the top of the grid on the plates, which is not uncommon and is due to manu-
facture,

A careful inspection was made of the battery compartments for tube roller

damage with negertive results. The torpedoes were ring gauged and found satis-
factory. No detonators had fired.

DEFTH CHARGES

No damage was sustained by the depth charges,
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TONPEDO, wahK 36, 40D, 3 (Gont'd)

The torpedo, wmaxk 16, wod. 3, waich was locrted !n the #10 torpedo tube
with muzzle door opea con bosrc tbie U.s3,S. DENTUDA (o5 335) had suffered some
damag.. The after »ody wess found flooded with R mixture of salt water, fresh
water with fuschin dye (red) mawing & rusty greasy locking substunce, The
Navol, fuel and water compuriments were approximately 3/4 full and the air
flask pressure had dropped fiom 600 pai before Test "B" to 30C psi at time of
shop analysis,

It is believed that the Navol, fuel and weter compartments were blown
elther by leaky valves or by the valves being unseated due to the homb hlast.

The after body after beiny drained was tested for Jeeks with 10U lbs, of
internal air pressure, Leuks werz found around the hand hole covers and gear
train bulkhead, The afterbody was taken apart and placed in a state of pre-
servation, adjustments were not checked nor distrubed, Other than the parts
beliag very rusty no damage could be discovered.

The topside of the warhead was found "dished in" for 31" in length, 6
in width and approximately 2 3/8" in depth. The exploder cavity was also
slightly dented but the exploder mechanism had suffered no damage and the
detonator had not fired, This torpedo with the warhead and exploder mechanism
was shipped to the Naval Torpedo Station, liewport, l.I.

After a careful analysis of the remeining seven torpedoes no daumage was
found other than that attributed to being loaded in tube for a long period of
time without routine upiieep, These torpedoes were in good mechanical condition,

SUBMARINE TORPYDO TUBES

Prelimiriary inspections were made on the U.S.S. TUNA (SS 203), U.S.S. SEA=-
KAVEN (SS 196), U.S.S. SKATE (8S 305), U.S.S. DINTUDA (SS 335), and the U.3,S,
PAKRCHE (SS 3845. The general condition within torpedo rooms appeared good.
Tail stops, speed, gyro arnd depth setting mechanisms operated satisfactory al-
though sluggishly due to lack of routine upkeep during the period of Test "B"
and decontamination when personi.cl were not allowed aboard the target vessels,
Most of the tail stops were 1/4 to 1 turn loose indicating that inertia forces
had deformed parts or taken up lost motion to this extent, Pressure drops in
the impulse system were not such as to indicate damage and no tube had fired.
Further tests and examinations were not performed due to radioactivity.

TORPEDOFS, MARK 13, 0D, 1

Special test torpedoes, Mark 13, Mod. 1, were loaded in the same location
as for Test "A", on the U.S.S. SARATOGA (CV 3), The U.S.S. INDEPENDENCL (CVL
22) was not used to display torpedoes in Test "B" due to damage susteined in
S~E-C-R-E-T
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TORPEDOES, MARK 13, MOD, 1, (Cont'd

Test "A", The U.S.S, NEW YOKK (EB 34) was substituted in lieu of the U.S.S.
INDEPENDENCE (CVL 22) and only two torpedoes were used being placed on a tore
pedo truck and secured on deck, one on the starboard side and one on the port
side on the superstructure deck near frame 75 and 56 respectively.,

The torpedoes, Mark 13, Mod. 1, on bcard the U.S.S. SAKATOGA (CV 3) were
lost with the ship, The torpedoes displayed on the U.5.5. NEW YORK (BB 34)
other than being rusty and rediocactive, were found to be in good mechanical
condition upon being given a shop analysis, The detonators and ignitors had
not fired.

TORPEDOES, MARK 15, MOD, 3

At the conclusgion of Test "B" all speciel test terpedoes, exploders and
warheads recovered from target vessels (destroyers) plus four standard service
torpedoes of which two were recovered from the U.S.S. HUGHES (TD 410) and
two from the U,S.S. ANDERSON (DD 411) were returneu to Destroyers Pacific
Fleet Torpedo Shops for analytic overhaul and tests.

Upon arrival at Pearl most of the torpedo equipment was declared radio=
active by the Radiological Safety kepresentative and therefore, further de-
contaminetion was carried out. The method of decontamination used brought
all material withian a tolerance which made them safe enough for carrying out
the required tests,

All torpedo air flasks were g“ven a routine hydraulic test at 4200 vsi
and passed as serviceable in all espects, Torpedo after bodies were checked
tested then overhaulecd. No damage or desrrangement was noted. All tests ard
adjustment were found normal in all units, i.e., gyro, gyro housing, valve
group, main engines and derth mechanisnms,

Exploder mechenisms both the iark 6, Mod, 6, used in the warheads attached
to special test torpedoes and the Mark 6, Mod., 5, which were stowed in cases
in torpedo work shops of target vessels (destroyers) were given all routine
bench tests and were passed as serviceable in all respects,

Gyros and gyro housings were bernch tested in the running stand and made
normal runs. Except for the usual ball discoloratinn =snd pits in gyros that
have been in service over a six months perioé all gyros were in excellent
condition and no camuge was found that could be attributed directl; to bomb
blast,

The torpedo stop tension links were broken in the U,3.S. MAYRANT (DD 402)
and the U.5.S, HUGHES (DD 411) permitting torpecoes to slide overtoard frem
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TOKPEDOES, MARK 15, 0D, 3 (Cont'd) 4

the tubes in both vessels. As in Test "A" the same condition is believed to
have been the cause of the stor tension links breaking, i.e, & sudden viclent
snap-roll bring the torpedoes up hard against the forward stop and breaking
the stop tension links., Then as the ship rolled to the opposite side the tore
pedoes which had not moved ahead far enough to leave the tube would slide back
into the barrel with such force that the torpedo guide stud would be sheared
off when it struck the torpedo tube after stop. When this happened the tore
pedoes would strike the tube door and bernd the propellers,

Considerable residue was deposited on the paint surfaces in Test "A®™ but
this did not occur in Test "B" however, radioactivity did in "B" hindered re-
covery work and caused much concern in attempting to clear up the ships,

All in all outside of the fact that the guide stude of torpedoes carried
away the rest of the torpedo equipment appears satisfactory,

TEST “B"
ABOVE WATER TORFEDO TUBES
U,5,5, MAYRANT (DD 402)

After a careful inspection of the subject named vessel, the following
described damage and disarrangement of the torpedo battery was noted:

- The forward torpedo tubes, starboard and port were used for this test and
are described herewith, Both tubes werée trained abeam and secured in that
position,

All barrels, loaded with torpedoes, were found to have broken tension links
in the torpedo stops and it is presumed that this occurred when the ship vas
subjected to a violent "snap-roll" caused by the terrific shock burst which
followed immediately after bomb detonation,

STARBOLED TUBE

The three (3) standard service torpedoes in this tube were launched and
lost when the torpedo stop tension links carried away.

POKT TUBE

All torpedoes moved forward various distances in this tube, but none be-
came operative, due to the fact that all tripping latches were secured in sccord-
ance with directives set forth in BuOrd pamphlet "Test Procedure for Above
Water Torpedo Tubes', sheet (3) paragraph 6 (c).
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IEST "B" (Cont'd

ABOVE WATELR TORFEDO TUBES (Cont'd)

U,S,5, MAYRANT (DD 402) (Cont'd)
RIGHT AND LEFT BARKE

These barrels were loaded with special test torpedoes, which were restricted
to about one (1) foot forward movement, after stop tension links broke, by wire
rope bridles rigged as preventatives in accordance with directives set forth
in BuOrd Pamphlet "Test Procedure for Above Water Torpedo Tubes" sheet two (2)
part four (4), paragraph two (2) (d).

RIGHT CENTik 4ND LEFT CENTER BARKELS
These barrels were loaded with standard service torpedoes which were pre=
vented from sliding out clear of barrels by the crossed wire preventers rigged

on Right and Left barrels of this tube., No other material damage to torpedoes
was sustained by this vessel.

U,S.5, HUGHES (DD 41C)
#1 TORPLDO TUBE MOUNT

Slight material damage was done by bomb blast, The stezm line connections
to heating elements on this mount were carried away, however, this could have
bappened while decontamination work was being carried out. All working parts
such as training gesr, gyro and depth setting mechanism, director controls,
ete., were frozen or very hard to operate due to corrosion and verdisris which
rapidly sppeared on all exposed working parts after decontamination crews had
saturated the ship with sslt water and foam preparations in combating radio-
activity. '

A1l electrical wiring was intact but was not tested in power as no power
was available to carry out such a test, Switches, plugs, etc,, were tested by
hand and fourd opersble. Tubes were trained by hand, .but with difficulty, cue
to lubricants being washed away by decontamination methods.

Three (3) of the torpedo stop tension links in #1 torpedo tube (forward-
centerline mount) were broken and the three (3) standard service torpedoes in
these barrels were launched and lost when the ship rolled heavy to port,

#2 TOKPEDO TUBE MOUNT

The same conditions prevailed in this mount as described above for Tube
#1 except the standard service torpedoes loaded in the right and left barrels
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TEST "B" (Cont'd)

ABOVE WATRk TORPEDO TUBES (Cont'd)
U,5,S, HUGHES (DD 410) (Cont'd)

£2 TOKRFEDO TUBE MOuKT (Cont'd)

remained and had their guide stud hollding screws sheared off flush with air
flask outside surface,

The torpedo shop tension links on these two barrels were broken and it
is assumed that the torpedoes moved forward some distance when the ship rolled
to starboard (this mount was trained out and secured at 090° for test, while
#1 mount was trained out and secured at 270°) allowing the tube tripping latch
to engage the torpedo starting lever forcing the lever to the rear and starte
ing the torpedo to function, then it's assumed the ship rolled heavy to port,
this caused the torpedoes to slide back into the tube barrels with such velo-
city as to cause the torpedo guide stud holding screws to be sheared off when
guide stud struck torpedo back stop. J{hen with all securing gear carried away,
the torpedoes were free to move aft in the barrels until the propeller locks
(lashed to torpedo propellers) were then broken permitting the propellers to
turn over while in contact with inside surface of breech doors and in so doing
cut deep into the surface metal to a depth of 1/8 of an inch or more, Then
as the ship rolled again to starboard the torpedoes moved forward and stuck
when part way out of tubes., The torpedo in the left barrel traveled a little
over half its length before it stopped, while the torpedo in the right barrel
moved ahead 2/3 of its length before the teil surfaces fouled and the torpedo
was bent downward 15 to 20 degrees by its own weight until the warhead touch-
ed the deck., The bend occurred in the after body just aft of the gyro door
frame,

Both torpedoes were found to be highly radioactive but this was soon
eliminated by scrubbing all tectyl preservative from outside surfaces, using
paint thinner and clean regs. After four applications of this method the
torpedoes were decleared safe to handle and were removed to the U,S.S, DIXIE
(AD 14) for an analysis overhaul., lhe warkeads and exploder mechanisms of
both these standard service torpedoes were taken to sea and dumped by order of
CJIF-1,

Except for the damage to the torpedoes in U.S.S, HUGHES and U,S.S. MAYRANT,
there was no other meterial damage sustained by the other destroyers of the
target group, All were declared redioactive and required decontamination before
special torpedo test materials could be recovered, but this was accomplished
prior departure of target ships from Bikini,
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SECRET

The Torpedoes, Merk 27 placed on the submsrines U.S.S. TUNA, U.S.S. SKATE,
U.S.S. DENTUDA and the U.S.S. PARCHE were visually inspected and no physicel
drmege was discovered. The detonstors in the Exploders Mark 11 had not fired.
These units were not radiosctive and were removed for a shop snalysis. The
units on the U.S.S. PILOTFISH and U.S.S. APOGON were lost with the ships ex-
cept the unit lashed to the deck of the U.S.S5. AFOGON which was removed dy
divers, The units removed from the decks of target destroyers were given an
electronic check tickle test and leak meter teat. The lead storsge batter-
ies were not demaged but the volteges of the ™B" packs were low. With the
exception of the hydrophones the units performed in a normal manner. The fol-
lowing hydrophones were demaged: J-2 and J-4 in unit 606T, J-4 in unit 6377,
Jwd in unit 679T and "-~1 in unit 647. None of these hydrophones would per-
form input when a tickle test wes performed. V¥hen input was given the units,
from outside signal generator, the elevators snd rudders behaved in a normsl
canner, A tickle test was given these units when the hydrophone leads were
reversed thereby indiceiing which hydrophones were defective. It is the opin-
ion of the Spceiel Weapons Officer thet the hydrophones became defective dew
cause of the intense heat from the sun and not from direct effect of the bomd
blast. The units removed from the submerines performed normelly.

The unit removed from the deck of the U.5.S. AFOGON was fourd to dbe
badly demaged. The tail section of this unit wes missing, the cylinder sect-
ion crushed and the upper part of the nose was crushed. The Exploder Mark
11 was flooded so that it could not be tested. The exploder showed the least
demage to visual examination and the detonator had not fired,

All the defective hydrophones and the unit removed from the deck of the
U.S.S. APOGON were shipred to the Naval Mine Varfare Test Station, Solomons,
Maryland for observation.

-
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SECREL
SUMMARY

Examination has shown that, in general, Underwater Ordiance items and
associated gear adboard surface target ships withstood the explosion better
than most ship board i1tems in the same vicinity. This 1s evidenced by the
fact that no torpedo tubcs, detonator boxes, impulse stowages or depth char-
ge¢ rackes were materially damaged, although some dulkheads, hatches and doors
were damaged on the same ship and in the same relative orientation to point
of burst.

Particularly noteworthy is the fact that heat of sufficient intensity
to scorch or blister paint on bulkheads of torpedo tubes, etc.,, in Test "A",
did not in any way carbonize the grease on the protruding warhead of de-
stroyer torpedoes. Faint thet had been put on depth charges (to obliterate
markings) was blistered where as the originsl paint on these samo depth char-
gos shoved no signs of blistering, or intense heat. A torpedo tube spoon
and spoon extender was found on the ARDC-13 after Test "A", There was no
evidence of fregmentation and, as no destroyer torpedo tubes were detonated
in Test "A", 1% ig believed that this wae torn from the ANDERSON by the blast.
Divers reported the sighting of four torpedoes that were criginally on board
the LAMSON, and all of the tcrpedoes on the ANDERSON. Three of the LAMSON
torpedoes were rn the bottom of the Lagoon near the LAMSON while the fourth
was broken over the lip of the tubs. All the ANDERSON torpedoes were found
on the bottom near the ship.

The only damage sustained to submarine torpedoes was of a secondary
nature caused by the carrying away of securing straps and a portable crosse
rail, A tube on the SEATE was damaged at the muzzle end, dut the torpedo
from this tube was unloaded without difficulty. The torpedo cradles in the
submarines were slightly distorted which is believed to have been caused
by the inertia of the torpedoes when the ship was dlown rapidly to one side.

BRECOMMENDATIONS

The Underwater Ordnence equipment in general does not appear to require
modification to withstand Atomic bombe of the type used in Tests "A" and "B,
However, 1t must be borne in mind that improved bombs will impose greater demands
on this equipment. Specifically , it is recommended that the strength and de-
sign of the present type guide studs used on destroyers torpedoes be investi-
gated as these studs were proved inadequate. It is also recommended that the
present method of securing depth charges to their arbors be revicwed to pre-
vent their loss as was the case in Test "BY,

PEINZ ZUGEN (IX-300)

Although no German Underwater Ordnance wae specially prepared for Test
"A", the torpedoes, ignitors and exploder mechanisms that were aboard were
distriduted throughout normal stowsge spaces and some were placecd in tubes,
Three torpedoes were prepared, without complete overhaul, similarly to destroy-
er torpedoes with airflasks charged, dyes ir various fuel and water compart-
pents and inert exploder mechanisms in the live warheads,
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SECRET?T
PRINZ EUGEN (IX~300) (Continued)

One of theae prepared torpedoes wes placed in a tube on the starboard side,
one in a tube on the port side and one was left in ready stowage. Other air-
Flasks and after bodies were placed in tubes in each tube mount. Warheads
Were not available for these torpedoes. Splash covers were secured both open
and closed on each side of the ship. All tube mounts were secured in the
stowed position. After Test "A" an examination of all torpedoes, ignitors
and exploder mechaniems was made with negative results, A visual examination
after Test "B" disclosed no damage,
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SHECREZL

ARMOR AND METALLURGY

1. Forty-two armor plates and samplee of known beilistic, chem—
ical and metallurgical properties representing current manufacture of all
types and guages were exposed to Test "A" aboard the NEVADA, ARKANSAS, PER-
SACOLA pnd SALT ILAKE CITY. The above ships were selected bocauze thelr
positions in the target array presented an exposure tn the air burst at
varying distances from and includiag the theoretical target. In addition
1t was necessary to sclect vessels with large hulls such as battleships
and crvisers with adequate space und deck support. The method of secur-
ing the armor plates and samples was established gilving consideration to
anticipated shockx, fusion, etcs An adequate design was estadblished con-
sisting namely of heavy steel corner pleces welded to stes) decks with
heavy steel securing clips welded to cormer pleces with ¢lip and samples
seperated by wood and asbestos fillers, In the case of the fouy (4) hea-
vy pletes installed on the NEVADA it was found necessary to shore the
area under the plates for two deck levels in order to provide adequate
shock resistent supports for the heavy welght plates, See photographs
serial numbere BACR 83-272-%5,6,7,8,12 and BACR 87-948-9 which show typi-
cel armor plate and semple installations,. :

Inspections after Test ®"A" revealed no apparent visual dam-
ege to eny of the above plates or samples with the exception of one 1,.5"
special treatment steel plate located on the fantail of each the ARKANSAS
and PENSACOLA, These plates which were well secured to the deck cf thnese
ships, were bent to the contour of the caved-in decks of sach ship., It
is estimated thet the deflection of the plates was 10* to 12* and upon
releasing the securing clips in removing the plate from tk» ship after the
test a2 slight permenent set appesred to have taken place though no mese-
urements could be taken. Photographs serial numberes BACR 82-273-3 and
AACR 81-1667-7 on the AFKANSAS and serisl numbers BACR 148-272-2 and AACR
81-1668-2 on the PENSACOLA show before and after shots respectively of the
deflected plates,

The indiceting peint stripes cn scattered samples and plates
did not show any terperstures greeter than 400 degrees.

It was noted that the class "A" armor plates which had impacts,
spalle and cracke prior to the test showed no change after the test,

Supplementary informetion regarding any effect: of the atomic

bomb will be furnished by Nevel Proving Ground, Dahlgren, after ballistic
and metallurgicel examination and tests of the test samples and plates,
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ARNOR AND METALLURGY, (Continued)

2 A visuanl exeamination of ships armor structures by the ship's
forces and by the metallurgical personnel after the test indlcete no ap~
perent dameage and all armor intact. Faliut discoloration occurred in very-
ing degrees depending on the distance of the armor from the explosion.
Some ships reported blistering of paint but upon examingtion it was re-
vealed that this condition was due to the dburning of Army Quartermaster
equipment neerdy. As a matter of interest it is noted that two large
loose spalls located b twaen the nein and third deck on barbette number
one, U.S.S. ARKANSAS, were unaffected,

No visual damage wae detected or observed on any caet armor
structures.

3e Brinell hardness readings were taken with a portadle tele-
brineller on the murzle end of the 12% guns of the U.S.5. ARKANSAS after
Test "A* and they indicated no chenge in the hardness and strength of
the gun steel,

4, Observations of this unit together with ship's forces reports
indicate that armor and special treatment steel greater than 165¢ gauge
(3/8"), properly supported could withstand the air blast without distor-
tion and provides excellent protection against air bdlast and flash heat,
An outstending exsmple of the above is the 50# gauge special treatment
steel conning tower on the U,S.,S. SKATE which remained unaffected.

Be A considerable number of aluminum cestings such as search-
light perte, spotting glass supports, Mark 14 gun sight brackets, and
radar antenna brackets failed to withetand the shock and were broken,

6. Photographs serial BACR 87-948-5,6 show shields aboard the
Japanese cruiser SAEAWA. Hardness tests taken on these shields indica-
ted they were not armor but comparable to a mild steel. Heavy damage
was sustained to the after shields which were neerer the explosion dut
due t> sinking of the vessel, no photographs could be teken nor wae it
possidble to conduct a visual ezamination to determine the extent of the
damoge,
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SECRET
1. ARMOR

(a) Special Armor.

S3C232

In accordance with decision by Commander Joint Task Force ONE,
no additional special armor test samples were exposed on the
decks of target vessels for Test "B, This decision was pri-
marily based on the following:

(1) Elimination of heat effect due to sudbsurface detonation
for Teet "BW,

(2) The armor test samples exposed for Test "A* ghowed no ap-
parent visidle damage and some Test "A" samples remained
on the target vesgels.

Seven plates having sizes and weights as lieted below, which
were exposed to Test "A" aboard the U.S.S. NEVADA, were not
removed prior to Test "BY in view of inadequate handling and
1ifting facilities aveiladble at Bikini and were therefore sub-
Jected to both tests:

PLATE 3O, $1P% 51%8 MEIGHT (1BS)
RRBO4 Class A 19'4"x10'x12% 96,600
10359 Class B 19'x10'x10,5" 8243500
35E566A2 Class A 19'x10'x6" 47,500
TT416 Claas B 18'E"x10%6" 46,000
12263 Class B 20'x10% 23" 25,006
063895 STS 214" x102M x 2" 1.2, 000
65835-B STS 20'x6'x0,6" 2,400

Three metellurgical samples from each of tne first four plates
listed above were subjected to Test "A" aboard the NEVADA, ARK-
ANSAS, and PENSACOLA, and were returned to the Navel Proving
Grounds, Dahlgren, after the test for a comprehensive metallur-
gical examination in order to determine any effects caused by
Test A", Visusl examination of the seven special armor plates
aboard the NEVADA after Test "B" ghowed no apparent demage.
Paint on the plates was completely or purtially removed by the
decontamination mixture, depending on the amount of mixture to
vhich they wers sudjected, Discoloration of plete surfaces
caused bi.TQlt A" vas also removed. These plates will remair
aboard the NEVADA until such time that the ship is available
st a Naval Shipyard or other establisiment having adequate
handling and 1lifting facilities for their removal,

JXoslosure (D) to Director Ship Materisl Serial 001500.
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SECREZI
1. ARMOR
(a)

()

(c)

Special Armor, (Continued)

They will, when removed, be shipped to the Naval Proving

Grounds, Dahlgren, for ballistic tests and metallurgical

examinaticn to determine any possidble effects incurred by
Tests "A" and "B®,

Ship'e Armor

The Ship's armored structures were inspected and all were
found to be intact and not distorted, Direct visual in-
spection of battleship side belt armor was not possible,
but an examination of the backing-up-plates and armor belts
snowed no dietortion or bolt movement indicating that the
side belt armor wes not damaged, There were indicatlious

of severe shock and stresses in the immediate area of some
ermored structures but there was no svidence of joint fail-
ures or distortion of the srmored structures. This was es-
pecially proven in the case of the 8"/55 caliber shiulds on
the PENSACOLA. Armored decks, splinter decks, gratings and
hatches were intact and not distorted es revesled by the vis-
ual inspections. Paint discoloration, scorcuing and blis-
tering reported after Test A" yag completely removed whero
subjected to decontamination mixtures showing that the ouv-
er paint layers only were affectad on Test “A¥,

Conclusions
Armor and special treatment steel is highly rosistent to the

shock and siresses created by the subsurface explosion of
the Atomic Borbd,

2. The metallurgical aspects of the effect of the test were observed from
various fractures and cracked perts.

(a) Two holding down clipe in turret four on the U.S.S. NEW YORK

§B3CREL

were inspected., The clip at approximately 24€ degrees reln-
tive when turret 1s trained 180 degrees relative showed evi-
dence of heavy shock. A horigontal crack wes propagated a-
bout 6 inches from the bottom of the clip on the inboard side
for a length of about 6 inches. This cen be further located
as being at the end of the taper from the heavy bottom sec~
tion of the clip, The crack appeared to have propageted from
the weakest etructural point in the vicinity of the area
which was most highly stressed by the shock.

Enclosure (D) to Director Ship Material Serial 001500,
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2. (a) Continued.

(v)

(¢)

The adjusting screws ou this clip gouged the beering surface and
edge of tLe shoulder to a height of ebout 1,5" thus indicating a
total upward movement of at least 2 inches, This is shown in pho-
tographs ABCR 234-2207-1 and 2. The holding down clip at approx-
imately 316 degrees relative, located at the positive buffer stop
when the turret i1s trained 180 degrees, was fractured across the
entire length of the clip &t the same releative location as des-
cribed for the previous clip inspected, The fractured heavy sec-
tion wes resting on the positive buffer stop free from the upper
pert of the clip. A visual examination of the fractured surface
ravealed that the inboard edge of the fracture wes heevily oxi-
diged along the entire length of the c¢lip on an area varying in
width from .25 to 0 inches, This would indicate that, prior to
Tests "A" and "B" of this operstion, this clip had been highly
stressed and a crack of the oxidiged width had propagated. This
crack acted as a notech effect in the clip structure for the shock
received in Test "B" and thereby aided in completely fracturing
the clipe The uaoxidized portion of the fracture showed typicel
fine-grained, shiay cast steel structure., This 1s shown in pho-
tographs ABCR 234-4,5,6 and 7.

The after center line holding down clip in turret two of the U.S.S.
NEVADA showed evidence of severe shock, However, in this case the
entire clip was torn away from its position by shearing of the hold-

ing down clip securing bolts, There was no evidencs of frscture of
the clip itself.

On &"/38 celiber mount number two on the U.S.S. HUGHES evidence
of the shock was found in the slongation of the left cap square
bolts, Precise messurement of the amount of elongation could not
be made becaure necessery instruxents were not - t hand dbut it is
estimated that elongaticn was arproximately 2 percent. This rew
sulted in loosening of the cep square beyond the keeper screw and
mede possible the removal of the bolts dy hand,

(d) Aluminum elloy :&stings feilled due to shock and corroeion. On onme

3 5§$:§éw

Enclosurs

Mark 14 sight bracket aboard the U.S.S. SALT LAKE CITY the evidence
of corrosicn was prevalent in area where the steel bolts arz used to
secure the bracket to the 20MM mount. The corrosion weakened the
bracket structure and with 1li4tle shick the cesting fractured in the

securing bolt areas. Corrosion was due to electrolytic action be-
tween the aluminum and the steel bolts.
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(e) Decontamination procedures used for this operation contained
lye which is known to have active corrosive effects on alum-
inum, When lye (Sodium-Bydroxide) comes in contact with an
aluminum surface an aluminum hydroxide 1s formed which is not
a protective coating, but rather tends to further corrode the
aluminum. This corrosion will continue as long as any hydrox-
ide is present,

LEE1
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Defense Special Weapons Agency
6801 Telegraph Road
Alexandria, Virginia 22310-3398

18 April 1997

MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER

ATTENTION:

SUBJECT:

OMI/Mr. William Bush (Security)

Declassification of Reports

The Defense Special Weapons Agency has declassified the

following reports:
/ VAD-366588 u
y ——— AD-366589%
AD-366590 1-
AD-366591\
/ VAD-366586%
.~ AD-367487. X
,* AD-367516W
vV AD-3674934
AD-801410Lv
AD-376831L VvV
AD-366759%
, ¥ AD-376830L ¥
/ v AD-3768281
/Vap-367464 -
AD-801404LV
/\/AD—367459 w

XRD-203-Section 12V
XRD-200-Section 9 ¢~
XRD-204-Section 13 ¥
XRD-183 7
XRD~201-Section 10+
XRD~131-Volume 2-
XRD-%143

XRD~142 ~

XRD-138v

XRD-83v

XRD-80/

XRD~-79V

XRD-7 &

XRD-106 »
XRD~105-Volume 1 *

XRD-1007



TRC
Subject:
/v AD-367517 X
AD-3667624
~AD-366760¢"
AD-3667611~
AD-367501 "

AD-367507L V'

/v BD-367495 ¥
./ VAD-367485 W
v VAD-367484 X
VAD-367483 WX
VAD-367482%
AD-367488 ¥
V'aD-367480 WX
AD-801409Lv”
v'AD-367490 %
v AD-367492 WX
AD-801411L V"
v AD-367518 X
AD-367515 V'
AD-367514 ¥
V' AD-367468 X
AD-367513V
VaD-367497%

18 April

Declassification of Reports

XRD-141 ¥

XRD-84 +

XRD-81~

XRD-82 »—
XRD-158-Volume 1+~
XRD-152-Volume 4 ¢
XRD-184~
XRD-129v
XRD-128 Vv~
XRD-127v

XRD-126v

XRD-132

XRD-124~
XRD-135>
XRD-136V

XRD-137~
XRD-139 &
XRD-140V
XRD-144V¥
XRD-145v"
XRD-110-Volume 2+
XRD-146 v~

XRD-162""

1997



TRC 18 April 1997

Subject: Declassification of Reports
AD-801406L ¥~  XRD-1147

In addition, all of the cited reports are now approved for
public release; distribution statement "A" now applies.

. o ,
bl e

ARDITH JARRETT

Chief, Technical Resource Center



