
UNCLASSIFIED

AD NUMBER
AD367500

CLASSIFICATION CHANGES

TO: unclassified

FROM: confidential

LIMITATION CHANGES

TO:

Approved for public release, distribution
unlimited

FROM:

Distribution: USGO: others to Director,
Defense Atomic Support Agency, Washington
D. C. 20301.

AUTHORITY
DTRA ltr., 18 Apr 1997; DTRA ltr., 18 Apr
1997

THIS PAGE IS UNCLASSIFIED



v'Technical Inspecm iPo
Bk-rauof Ordncmce Group

X /1

/KDs

c PnATOCQjjEQADA
$~ 4.itY4'

T

4, -,

k~~V5IWNTAMICKSIE MAY OBTAI C10PIE8 OF THIS RiEPOW DIMflY
~O.~T~~3 AW~tJ PC- AS3 A". MAY-I TV. -A

Dstesats AtON10 *a~)~rt Agemey

Volume 2 ~
3~*LIM

Whipmtfr

?~koA NocV21



CONFIDENTIAL

5~~ibaOOrex- of Or8~ ~ tOlv" ~~ p t a '*~ A

2.,

(b) Ifir O

(f' ire #Wi%~

J io Cs , t S t oe r

j32331' ~~I' 
T4~~O Soto~ .

$ * ' 3) ~OwingU
10 O Wf 0 

, 20

tiR 
UPnaJso

'One

REPO IDYRV



The Fire Control Unit was organized in February, 1946. The Unit was dlvi-
ded into, Optical, Fire Control (Surface Vessels), Fire Control (Submarinee)
sAd Fire Control Radar sections. The officers and chiefs who made up the var-
ious sections were carefully selected for their experience, knowledge and skill
in the operation and maintenance of fire control equipment in their special
fields. The heeds of the sections were chosen for their experience and qual-
ities of leadership. Two civilian engineers recruited from the Neo York Naval
Shipyrrd constituted the Fire Control Design Section. These engineers were
to be used to inspect enA record the condition of Ordnance equipment before and
after the tests from a design viewpoint. Another civilian engineer had sir-
ilar duty with the Radar design section.

All of the subsections of the Fire Control Research Section of the uarmu
of Ordnance cooperated in furnishing the Tire Control Unit with a list of data
desired from the Atomic Bnmb Tests. These subsections were consulted In dVw-
ing up the Fire Control inspection forms which were orgpnised into the "In-
structions to Target Vessels for Tests and Observations by Ship's Forces (Red-
book). The preparatio- of the forms was assigned to the personnel of the Fire-
Oontrol Unit.

Information was obtained from the research subsections on the destination
of fire control equipment damaged in the Atomic Bomb Tests. Classification of
the pictures which would be taken of various fire control equipment was also
determined In consultati~n with the research e-bseotions. The desires of the
subsections regarding the location and type of measuring-instraaents relative
to the fire control equipment were ascertained.

The Fire Control Unit left Washington for Bikini on 29 April. 1946, to
discharge the duties assigned to it by DSM (Assistant for BuOrd).

The optical section had cognizance over all Ordnance telescopes, peris-
copes, spotting glasses, raniefinders, binoculars, director scopes and lead
omuputing sights. The primary duty of this section was to assist target ves-
sels in obtaining, recording and evaluating Uata in assessing damage to Op-
tical equipment caused by thf Atomic Bomb. Inspection forms were prepared
for recording the inforattIoa desired from the tests.

In March, 1946, an officer was sent to the U. S. Naval Shipyard, Phila-
delphia, to make a prelimitiary Inspect Inn of the Optical equipment in the Prins
.Uugen and two CSAO's were sent to the west coast and then to Fearl Harbor to
inspect target vessele.
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the preliminary Inspection* of the target ships disclosed the fact that
most of the ships had turned their test equipment into store and that they
bad no personnel aboard qualified to make optical Inspections. The test
equipment required was therefore obtained by the Optical section to permit
the inspection* to be made. The various Naval Shipyards assisted with the
final Inspections prior to Test W'A'

It was Intended to return Optical squipsent damaged In the tests to
low York Naval Shipyard f or inspection and study. The damaged equipment
was to be made available for Inspection by personnel associated with its
design, mmeufacture, or procurement.

To gain first hand Information on the condition of the target vessel's
fire control systems, one officer and three Chief Firecoontrolmen were sent
to west coast shipyards and one Chief Pirecontrolman was sent to Pesrl
Harbor In late March, 1946. Sample oopies of the Fire Control Forms, which
had just been printed. were taken to acquaint the target ship's forces with
the type of Inform~ation desired from the tests. The U..S.S. WEADA, U.SJ.S
ARKANSAS, 11.8.S. PZNSRLCOLA, US.S. SAL! LAZ3 CITY sand 11.8.8. INDUENINCE
were visited In Terminal Island, the U.S.S. PU1NNSYLVANIA was visited In
Paget Sound, and the U.S.S. SARATOGA was visited in San Francisco. In
March, one officer and three chiefs wore sent from the west coast to Pearl
Harbor to assist the shipyard In prepaing the Destroyers &ad the APA's.
At that time a survey was conducted to determine the number of Fire Control
personnel In target ships, A report was forwarded to the cognisant Task
Force Officer that there were not on board sufficient Fire Control personnel
to run. the required tests and to Inspect the equipment then installedt In
Accordance with Instructions, Seven' destroyers did not have any rated
7irecontrolmen on board* Action was te ken and this condition was remedied,

The four fire control representatives assisted the shipyard personnel
In the preparation of the target ships. A, 3, rate control , %nd transmission
tests were run in five target vessels. The 50/38 battery was alignoA Ptzi
transmission tests were run In eleven target vessels.

A total of fiftp'.eight pressure gaugoo were located, Installed sand
photographed by,*tb Staff's fire control representatives. These gauges were
installed at 6rdnanceo locations in eighteen target vessals.

ThIrty-soven peak accelerometer bases were located and Installation
supervised in thirteen target vessels. In-addition, a fire control Inspeci.
tion was made of the Prins Bogen,

In order to determine the relp tive susceptibility of opersating and
nonooperating equipment it vas decided to energiese and have in normal
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operating conditions, at var?1'ng distances from the center of the array, all
typos of fire control osytems. The U.S.8. PRUSILVAflA, U.S.S. PIRSACALA,
U.S.S. WAIIVRIGHT and U.S.S. PARCER were designated an operating ships. The
amount of electrical power was not sufficient in all cases to supply power for
all systems so it was decided that where two systems in the same ship were
identicel, one should be energised and one secured. Thuoi comparable data
could be obtained. The following equipment was scheduled for operation In
Test SAO.

Three Oun Director System@, Mark 3?, two Gun Fire Control 3ystems,
Mark 63. three Torpedo Directors, Mark 27, one Gun ?ire Control System, Mark
57, one Gun Director, Mark 34, foer Gun Directors, Mark 51, and two Gun
Directors, Mark 33.

In addition to those vessels originally scheduled as operating ships,
additional fire control equipment on the following ships was scheduled for
operation during Test IAO: U.S.5. SARATOGA, U.S.S. RALPH TALBOT, U.S..
DRIND, U.S.S. WILSON, U.S.S. BRACUN, U.S.S. CORTLAW, U.S.8. CRITTININ,
U.S.S. DAWSON, and the U.S.S. ANDIRSON. The U.S.S. MUSTIN was substituted
for the U.S.A. ANDERSON Just prior to "Am day due to a diesel general.or
casualty in the ARDUMSON.

The U.S.S. SARATOGA, U.S.S. PENSACOLA, U.S.S. PENNSTLVANIA, U.S.$.
VAIMNRIGHT, and the U.S.S. MUSTIN had one gun director sy~tom in each ship
set up to maintain a const'nt true or relative bearing by means of a
signal Iroa the ship's master &7ro-conpass. The true bearing selected
permitteo. the director to point at targets previouslf specified by the
Electronic Coordinating Officer or by other special groups.

The Officer--In-Ch•rge of the Submarine Fire Control Section of the
Fire Control Unit operated from the U.S.S. MT0ON. The Fire Control
Uquipment of interest to this Unit consisted ol* Torpedo Data Computers,
Gyro Setting Indicator Regulators, Bearing and Range Indicators and Target
Bearing Transmitters. Five of the eight submarines in the test had this
equipment installed. For the "Al day test these submarines were scheduled
to be surfaced and for the *DO day test the submarines were to be neooed
below the surface of the lagoon. The U.S.S. PA.eM was scheduled to have
the Ordnance equipment energised for both tests.

The head of the Submarine Fire Control Section went to Pearl Harbor
in April, 1946, to assist in conditioning t.he submarines for the Tests.
While there, he made a thorough check of aU of the Submarine Pire Control
UAuipment and assisted in its alignment. When the submarines arrived at
Bikini the data was aWain checked and recorded.

Early in January, 1946, the Radar Research Section of the 3ureau of
Ordnance requested the Assistant for Electronics (NCO) to the Director of
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Ship Material to obtain sertain infor'mation from the CROSSROADS Tests
regarding Fire Control Radar Nquipment.

A Liaison officer was sent from the Ordnance Material Group to
the Electronics Group.

It soon became apparent to the Ordnance Radar Research Section
that the Electronics Group would be unable to give sufficient attention
to Pire Control Radar because of the enormous amount of electronic's
equipment installed in the target vessels. Accordingly an officer was
obtained from the Naval Research Laboratories and attached to the Fire
Control Unit of the Ordnance Material Group. It was agreed in conference
that the Ordnance Group should have complete cog&nizance over all antenna
assemblies, antenna alignment, and the obtaining and checking of actual
range, train, and bearing readings of all fire control radar equipments
installed in the target vessels. It was further understood that divided
co¢•niaace would exist in regard to equipments in no&--operating target
vessels on the periphery of the array. At a later conference after
arrtval of the task force at Bikini the BCO assumed cognizance of all
4electronices" portions of fire-control radar equipment.

The head of the Fire Control Radar Section with the advice of the
head of the Radar Research Section of thw Bureau of Ordnance and the
cooperation of other interested organisations devised a set of forms
and. instructions, to be issued to the target vessels.

Copies of these forms and instructions are Ancluded in the
'Rod. Book".

A member of the Radar Unit was sent to the U.S.S. WHARTON i,. March,
1946, to make arrangements for the disposition of certain items of radar
test equipment.

Members of the Radar Unit performed inspections on all Piro Control
Radar equipment installed in target vessels at Pearl Harbor. A second
Inspection was made at Bikini. Radar beacons were sot in charted locations
ashore and operated by members of the Unit for the benefit of target vessels
desiring to make radar calibrations. The unit also made arrangements for
helicopter and airplane flights suitable for radar calibrations. It Is
believed. that considerablr better results would have been obtained from
the target barrage balloons originally requested for use by the Unit.

Enclosure (D) to Director Ship Material Serial 001500.
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PLJ, lNlJ .(Cont, 1nnea,

In genera, the responsibility of the radar unit wae to be theCello•tion of aofuratriýts on all the offset* of the Atomie l=mberplostoea on fire coatrdlradl• equipments. Theme data vore toUe collected from reports by ship's forces, inspoetinne by memboreof the radar unit, reports from the 2oectronee and Instruenatatien
Groups, and photographe of damaged equipment.

It was anticipated that iava1~bfe assistance In the collectioa
ad assessment of da"t would be r•iderod by the civilian ongieoorsasseoated with tho *ection, A represontative of the Guided MoslemSection of She Duroean of Ordnauce was to accompany the radar seotion
In the post-test Inspection of equipments,

ncleosure I'D) to Director Ship Matorial Serial 001500.
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The inspections of Fire Control, Pire Control Optics and Pire
Control Radar equipments were performed by personnel of the Pire
Control Unit assisted by the ship's force and personnel at the various
Naval Shipyards on the west coast and Pearl Harbor, TR.,at which the
target ships were stationed for preparation for the tests. The
equipment was inspected and tested in accordance with instructions
from the Bureas of Ordnance. The target ships were first visited at
the west coast Naval Shipya:-ds and at Pearl Harbor, T.H., by members
of the 7ire Control Unitand the ship's Gtnnory Officers were acquwin-
ted with the forms and reports that they were expected to submit and
the assistance the ship's fore, wore expected to give. All target
ships wee ag*ain revisited at Bikini, prior to Test 'A, by memboro
of the Fire Control Unit and assistance given where needed on preparing
the prior-to.-Test 'NA reptrts and in the, setting up of equipment for
Test NAN,

Inenetion Procedu:re

The Fire Control data included in this section of the Tent 'A'
report, were obtained by personnel of the target vessels assisted by
omebers of the Fire Control Unit. These members were organised into

several small groups which made 'flyingO visual Inspection trips tc
all of the target vessels immediately after re-entry day following,
Test NA". The information obtained from these first inspections was
recorded and used to organize groups of Pire Control section represen-
tatives to make more thorough visual operating and toeting inspections
where required. The ship's forces in the meantime made independent
inspections and recorded the data on the CROSSROADS forms as directed
by the 'Roe Book'. In some casei data obtained bj the staff from thorough
inspections were used by target ships' personnel to complete such
CROSSROADS forms as those for Optics and Pire Control Radar. Ship's
forces were cautioned not to disturb damaged equipment before it had
been inspected and photographed by the Staff. Guidance had been
supplied by the Staff to the ship's forces concerning precautions to be
taken prior to applying power, but the ship's forces were responsible
for supplying the power required for the operation of Fire Control
equipment. Care was exercised by the ship's force and by the Staff
members in energising all equipment for testing functional efficiency.
Special care was taken in the case of equipment visibly damaged by
first operating it in manual control before energizing the system.
Nquipment was energized at first for short periods only and under close
surveillance to ascertain -.ny tendency to further damage as a result
of shorts or excessive friction before equipment was finally energized

Sfor functional tests'

Inclosure (D) to Director Sh1- Material Serial 001500.
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The high oomentrstion and persistence of radioactivity in the target
vessel@ caused by the Underwater Atomic Bomb explosion, especially in ships
nasr the center of the array, necessitated a osn"e in Inspection pleas from
those followed Pfter Test 0A0. Orgaoiwetion of the Inspeotions in, the lim-
ited time available was essential. The inspection time was limited by a
daily tolerance factor, which was estpblished and strictly adhered to, for
the purpose of safeguarding the health of the Inspection personnel. In gen-f
oral the target ship'e forces were permitted to return to their ship only
during the time the inspection pnrty was aboard. This prevented the person-
nel of most of the target vessels from independently obtaining data for con-
pletion of the "Rsdbook" inspection forms as was done after Test *A". Ships'
forces in some of the less contaminated target vessels were able to submit
inspection reports which were as complete as the limiting conditions per-
mitted. Reference was made to these reports In compiling the data, but the
mnjority of the data was obtained by visual and operational inspections mdo
by members of the Fire Control Unit assisted by personnel of the target vessels.

The degree of concentration of radioactivity in the different target
vessels in many cases limited the inspections to less than one hour. It was
therefore impossible for inspection personnel to visit more than one con-
taminated target ship in one dakv without exceeding the radioactivity toler-
ance limit. In geoeral, return visits were authorized only for the purpose
of obtaining extremely important additional data. Power was limited on the
target ve3sels and in many cases could not be obtained. A special effort was
made, however, by the Director of Ship Material to supply power for limited
periods by various means such as auxiliary diesel generators and by power
plants on tugs alongside the target vessels. Power was supplied for Inspect-
Ion purposes after Test 0"3 on 15 of the 34 surface vessels inspected by the
Fire Control Unit. Wherever practicable the fire control equipment was en-
ergized and as many tests as were possible, in the tolerance time available ,

were run. The time limitation prevented thorough and detailed examination
of all damaged equipment. Uvery possible effort was made to discover reasons
for non-operation of the important items of ordnance equipment.

kiclouure (D) to Director Ship Material Serial 001500.
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GUN SIGHTS. MARK 14

1. The damage ccused by the effects of the air burst of the nuclear fission
bomb to the Gun Sights, Mark 14, installed in the U.S.6. ARAJNSAS (BE 33) at
a distance of about 400 yards from the burst, is described below:

(a) On the Gun Sight, M~ark 14, Mod. 6, located on the starboard signal
bridge, the cast-aluminum supporting bracket was broken and the sight
was found lying on deck about lu foet from the mount. The cables and
air hoses parted, but there was no visible damage to the optical sys-
tem. (See Photographs AACh-60-144-2 and 3)

(b) On the 'un Sight, Mark 14, Mod. 6, located on the starboard signal
bridge, the cables and air hoses parted and the cast-aluminim sight
bracket was cracked but was still intact. An operational check re-
vealed that the reticle would not move in train.

(c) On the Gun Sight, Mark 14, Mod. 6, located at the starboard side of
the mainmast, the front window and the elevation mirror were shattered.
The air inlet nose parted &nd the four prongs on the hose receptacle
were bent. The sight was Lent to the New York Naval Shipyard, there
it was disassembipe and it wcs found that the air filter was missing,
allowing foreign matter to enter the sight and lodge in the needle
valve of the air regulator rendering the egulator inoperative. An
elevation error of 45 mils was introduced by a shift of the elevation
gyro lever. An Prror of nine mils range shift in the train gyro was
caused by the misalignment of the range unit. A 2a mil crosscoupling
error resulted from a shift in the position of the train gyro. The
wheel speed and consequently the precessive force of the train gyro
were lowered because the adjustment of the t ir nozzles had changed.
(See Photographs AACh 60-130-2, 3, and 4);

(d) On the Gun Sight, Mark 14, Mod. 8, located on 4OZ-4 director f3, the
objective window wa6 cracked and the elevation and train mirrors were
broken. (See Photograph AACR 60-134-11)

(e) On the Gun Sight, Mark 14, Mod. 8, located on 4UifJA director 14, the
reticle did not move In either train or elevation.

(f) On the Gun Sight, Mark 14, Mod. 6, located cn the portside of the main-
mast, the front window was shattered, but a shipboard check revealed
that the operation of" the sight mechanism was normal.

Enclosure (D) to Director Ship Avlaterial Serial 001500.
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.2. (a) fTe Gun Iight, Mark 14, Mod. 6, located on the starboard forward 20HM gun
in the U.-8.3. O1!T"DW (APA-77) at a distance of about 500 yards from the
center of the blast, was rendered inoperable by the effects of the blast.
The electric cables and air hoses were found to be torn from the might and
the ray filter was Jammed at the NITN position.

(b) The Gu Sight, Mark 14, Mod. 6, located on the forvard 20MM gun, port side,
in the U.S.S. CRITTUDUN (APA-?7), was also rendered inoperable. The re-
ticle lamp did not function and the ray filter mechanism was Jammed.

(a) The Gun Sight, Mark 14, Mod. 8, located on the Gun Director, Mark 51, for-
ward in the U.S.S. CRITTESMD (APA..77), was found to be inoperable. The
associated hoses and cables were deeply charred and an air hose had parted.
The ray filter mechanism was inoperative.

3. The damage caused by the effects of the explosion to the Gun Sight.e, Mark 14,
installed in the U.S.S. UNVADA (3M-36) at a distance of about 600 yards from the
burst, is described below.

(a) A. faulty electrical connection was found in the Gun Sight, Mark 14, Mod.
6, located on a 20MM gun on the stax-board side, forward.

(b) On a Gun Sight, Work 14, Mod. 8, located on the starboard Gun Director,
Mark 51, the ray filter mechanism was jamsed, the spot corrector knob was
scorched, and the electrical cables were parted. (See Photograph ALOR S0-
134-12).

(6) On the Gun Sight, Mark 14, Mod. 8, located on the port Gun Director, Hark
51, the front and rear windows were broken, the ray filter mechanism was
Jammed, and the support rods were bent.

(d) On the Gun Sight, Mark 14, MHd. 8, located on the starboard Gun Director,
Mark 51, the ray filter mechanism was jamed and the spotting knobs were
badly charred. All of the electrical cables were parted, and the gun-
sight was inoperable.

(i) On the Gun Sight, Mark 14, Mod. 6, located on 20MM gun #19, the rear win-
dow was blasted out and the train and elevation mirrors were broken and
had fallen Into the bottom of the sight. (See Photograph AALR 97-1535-6).

A1.2.112
o36losure (D) to Director Ship Material Serial 001500.
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• •i ~TEST- w£.. Gontld)

GUN SIGHTS. MARU U (Cont'd)

(f) All other Gun Sights, Mark 14, was given an operational check and
found to be in operating condition.

4. The damage caused by the effects of the explosion to the Gun Sights, Mark
14, installed in the U.S.S. PENSACOLA (CA 24) at a distance of about 600 yards
from the burst, is described belows

(a) The Gun Sight, Mark U,0 Mod. 6, located on 20MM Gu- No. 22, was sent
to New York Naval Shipyard for inspection. The exterior of this gun
sight was burned and scorched. The ray filter mechanism was jammed
in the ".V" position because the spring stop slid by the stop-notch
allowing the ray filter mount to jump Its guide, thus preventing the
mechanism's being thrown to the "OUT" position. The sight exhibited
a 45 mil range shift in the train and elevation gyros. The shift was
caused by misorientation of the range units and was probably the re-
sult of shook. It was only necessary to orient the range units to
correot this error. Both gyros were found to be slightly out of bal-
ance and their air nozsles incorrectly net.

(b) The Gun Sight, Mark 14, Mod. 13, located on Gun Director, Mark 51, on
the starboard searchlight platform, was returned to the New York Naval
Shipyard for inspection. A complete inspection revealed that the ray
filter mechanism was Jammed in the "IN" position because the spring
stop slid by the stop-notch allowing the ray filter mount to jump its
guide, thus preventing the mechanism's being thrown to the "OUT"
posiition. The sight was found to be operable.

(a) Guh Sights, Mark .4, Mod. 6, located on 20MM Guns No#. 21, and 22
could not be operated due to a ground in the electrical power supply.
Both gunsights had a broken rear window, (See Photographs AACR 60-
145-2, and 3).

(d) Gun Sight, Mark 14, Mod. 23p located on the Gun Director, Mark 51, on
the port searchl•ght platform was found to produce excessive range shift
and could be operated only at reduced efficiency.

5A The U.S.S. ANDERSO (M 411), about 600 yards distant from the burst, was
sunk and no information on the gun sights is available.

"enclosure (D) to Director Ship Material Serial 001500.
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TT "A" (Cong'd)

OPICS (Cont'd)

GUN SIGHTS. MAjK 14 (Cont'd)

6. The damage caused by the effects of the: explosion to the Gun Sights in-
stalled in the U.S.S. IiDElE;DENCE (CVL 22), located at a diptance of about
700 yards from the burst, is described below:

(a) Gun Sights, Mark 14, Mod. 2, located ou ;0MM guns Non. 2, 4, and 6,
were blown off thpir mounts and wex:e mmings,.

(b) Gun Sight, Mark 14, Mod. 2, located on 2GMM Gun No. 1 was damaged
beyond repair.

(a) Four Gun Sights, Mark 14, Mod. 4, located on Gun Directors, Mark 51,
at frames 27 and 120, starboard side, and frames 28 and 97, port side,
were found to be in operable condition, but two of the directors were
found to be out of commission.

7. The U.S.S. HUGHES (DD 4i0) was located at a distance of approximately
800 yards from center of .the blast.

(a) Gun Sight Mark 14, Mod. 6, located on 20MM gur amidships aft, and Gun
Sight, Mark 14, mod. 6, located on 20iM gun aft, starboard side, were
found with the ray filter mechanism jammed in the "IN" position.

(b) Gun Sight, Mark 14, Mod. 6, located on the port forward 20MM gun was
inoperable because the optics were fogged, and the air hose was burn-
ed and parted.

8. The U.S.S. LAMSON (DD 367),about 900 yards distant from the burstwas
sunk and no information on the gun sights was available.

9. The U.6.S. DAWSON (AFA 79) was located at a distance of about 900 yards
from the center of the burst, ;and the following damage to Gun Sights, Mark 14,
was observed:

(a) On Gun Sight, Mark 14, Mod. 6, located on the starboard forward 20XM
gun, the elevation mirror was found to be broken and the ray filter
mechanism jammed in the "IN" position.

(b) On Gun Sight, Mark 14, Mod. 8, located on the after port Gun Director,
Mark 51, the range knob securing-screws were found to be missing and
the ray filter mechanism was found to be jeinmed in the "IN" position.

Enclosure (D) to Director Ship Material Serial 001500.
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TEST "A" (Co*ntd)

OPTICS (Canl'd)

GUN SIGHTS. MAUK IL (Cont'd)

(c) On Gun Sight, Mark 14, Mod. 8, located on the forward Gun Director,
Mark 51, the ray filter mechanism was jammed in the "IN" position,
and the elevation and deflection spot mechanisms were frozen.

10. On the U.S.S. SALT LAKE CITY (CA 25) located at a distance of about 1000
yards from the center of the burst, the mounting bracket of Gnr Sight, Mark 14,
Mod. 2, located on No. 8, 20MM gun, was partially broken and the ray filter was
shattered by the blast.

i1. The U.S.. MIND (bD 404) was approximately 1000 yards distant from the
center of the burst.

(a) Gun Sight, Mark 14, Mod. 6, located on the starboard 2041 gun, was
found with the support rods sprung out of alignment# The ray filter
mechanism frozen, and the surface of the range input knob charred.
Consequently, the sight was inoperable.

(b) Gun Sight, Mark 14, Mod. 6, located on the starboard forward 20MM gun,
was found with the ray filter mechanism jammed and the elevation mirror
discolored. lhe sight was operable at reduced efficiency.

(c) r;, Gun Sight, Mark 14, Mod. 8, the mirrors were fogged, the ray filter
mechanism was Jammed, the electric cables were parted arA consequently
the sight was inoperable.

12. On the U.S.S. BRUL}J (APA 66), located at a distance of approximately 100O
yards from the center of the burst, the two Gun Sights, .vark 14, were found to
be undamaged.

13. All Gun Sights, Mark 14, in the U.S.S. RALPH TALBOT (DD 390), located at
a distance of about 1200 yards from the center of the burst, were found to be
operable.

14. The Gun Sights, Mark 14, installed in the U.S.S. STACK (DD 406) about
1200 yards distant from the center of the burst, were found to be damaged as
described below:

(a) On the Gun Sight, Mark 14, Mod. 6, located on No. 1, 20MM gun, the
front window was cracked and discolored and the paint was scorched.
The gun sight was inoperable prior to TEST "A" because of moisture
that collected on the elevation mirror.

Enclosure (L) to Director Ship Material Serial 001500.
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TIST *A* (Cont d)

OI•TI C• (onti d),

GUN SIGHTS. MANK 14 (Cont'd)

(b) Gun Sight, Mark 14, .Mod. 6, located on No. 2, 20MM gun, was rendered
inoperable by moisture tha,', condensed on the elevation mirror.

(c) On Gun Sight, Mark 24, Aod. 6., located on the forward Gun Director,
Mark 51, the front window was cracked and the exterior paint was
scorched.

15. All Gun Sights, Mark 14 (Hods. 6 and 8), installed in the U.S.S. BARRON
(AkA 61), located at a distance of approximately 1300 yards from the point of
burst, were given shipboard checks and it was found that they had sustained
no damage from the effects of the explosion.

16. All Gun Sights, Mark 1U (Rod. 6 and 8), installed in the U.S.S. BAZ•ER
(AFA 60) located at a distance of approximately 1400 yards from the point of
burst were given shipboard checks and it was found that they had sustained
no damage from the effects of the explosion.

17. Two Gun Sights, Mark 14, god. 6, located on 20MM guns aft, port and star-
board, in the U.S.S. FALLOI4 at a distance of approximately 1400 yards from
point of burst, were found with moisture collected on the optical system so
that it was impossible to see through the sights.

18. Of six Gun Sights, Mark 14, installed in the U.S.S. WILSON (DD 408), located
at a distance of approximately 1600 yards from the center of the burst, only
one sight, looated on the forward port 20M. gun, was damaged by the effects of
Test *A"* The optical system of the damaged gun sight was found to be covered
with moisture.

19. The four Gun Sights, Mark 14, installed on 20MM guns, two on the port and
two on the starboard side of the signalbridge of the U.S.S. BCISCOE (APA 65)o
were 1700 yards distant from the point of burst and were found to be undamaged
by the effects of the burst.

20. On the U.S.S. PENNSYLVANIA (BB 38), located at a distance of about 1800
yards from the center of the burst, no damage to Gun Sights, Mark 14, oould be
observed. , i

21. On the U.S.S. NEW YORK (BB 34), about 1900 yards distant frm the point
of burst, only one Gun Sight, Mark 14, (god. ,6) looated an No. 3, 20M gun.o
the mainmast,, was 4amaged. The movement of the reticle and the elevation nmutr
was Jumpy and the eievation mirror did not return to its sero position.
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GUN SIGHTS MU 3A (Cont'd)

92. The Gun Sights, Mark 14, installed in the U.S.S. BUTTU (APA 68), about
2000 yards distant from the center of the burst were not damaged.

23. One Gun Sight, Mark 14 Mod. 6. installed on the port after 2OHM gun in
the U.S.S. CARTTET (AA 70;# located at a distance of about 2000 yards from
the burst, .as rendered Inoperable by the entrance of moisture into the sight
mechanism.

24. In one Gun Sight, Mark UA, Mod. 6, located on the after 20;N gun in the
U.S.S. WAI.UIGHT (DD /19) at a distance of about 2200 yards from the point of
burst, the train gyro bearings were frosen. It is believed that this damage
was due to the blast despite the distance of the ship from the center of the
burst.

25. On the U.S.S. BMAUCK (AkA 64) about. 2200 yards distant from the center
of the burst, twc Gun Sights, Mark 14, Mod. 6, located on 200 guns, one on
the port side of the signal bridge and the other on the port side aft, were
tound to be full of moisture and inoperable.

26. Gun Sights, Mark 14, on ships located at distances greater than 2200
yards from the point of explosion sustained no damage from the effects of the
explosion.

GNSIGHTS, HMALK 15

L. The Gun Sights, Mark 15, did not withstand the effects of the bomb burst
as well as was expected. Damage directly attributable to the effects of the
burst were obsorved out as far as 1400 yards. All Gun Sights, Mark 15, Lod.
12, were rendered-inoperative. Several instances were noted where the gun
sights were rendered inoperable due to moisture on their internal components.
The collection of moisture was urohpbly due to the fact that the sights had
not been operated regularly for a length of time prior to the test.

2. The U.S.S. GILLIAM (AkA 57) and the U.S.S. CARLISLE (APA 69) were sunk by
the effects of the explosion.in Test "A".
3. The U.S.S. AWJ;SAS (BB 33), located at a distance of about 400 yards from

the burst, was the closest surviving ship of the target array. The Gun Sight,

Mark 15, Mod. 2, located in the forward air defense starboard, sustained some
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external damge. The silica gel cartridge container mounting usw broken. The
pumi motor was broken off, and the eight did not develop a load-angles in le-
vation, indicating damage to the elevation a"o. On the Gun Sight, Mark 15p
Mod. 2, Serial #567, located in the after port air defense, the front window
us shattered bjt the glass was still In the frame. This sight was sent to
the New York Xael Shipyard for flarther analysis. (See Photographs AACR 60-
138-125 AACR 60-134-l1 AACI 60.-134-21 UCR 125.2036-10). At the Now York Naval
Shipyard, the sight was mounted on a test stand for a static balance *hook.
It us found that the boresight error us excessive, A alight shiftt in pooi-
tion of the gyros was easily corrected by moving the eooentVro balls on the
bell-arek and mirror assembly.

4. The Oun Sight, Mark 15, Mod. 29, Serial #567, shipped to the New York
Naval ShIpyard from the U.S.S. ARKANSAS (BB 33), was placed on a test stand
for L sensitivity check, end it was found that no readings were out of tolor-
&ace. Except for the shattered front window, the sight was apparently in nor-
mal operating condition.

5. On the Gun Sight, Mark 15, Mod. 2, Serial 0i15 located in the after
starboard air defense on the U.S.S. ARKANSAS (BB 331, the front windows wer
shattered and the silica gel cartridge-contalner was broken off at the mount-
Ing flange. This gun sight was sent to the Now York Naval Shipyard for furth•r
anausis. (Refer to Photographs AAGR •0138-10# and 11; AACR 225-2036-11).
At the Now York Naval Shipyard the sight was placed on a test stand for a
static balance check, and it was found that an error of 13 ails range shift
was introduced by the train aro. The pyro was removed from the sight case
and sent to the gyro laboratory for analysis. It was found that the range shift
was caused by siealignment of the train pyro range unit and the error was cor-
rected by properly orienting the range unit. No other internal errors was oh-
served and after the error in boresight was removed the sight was found to be
in normal operating condition,

6. The Gun Sight, Mark 15, Mod. 2, located in the forward starboard air defense
station aboard the U.S.S. ARKANSAS (BB 33) was tested, and it me found that
no lead angle was developed, The silica gel cartridge-container mounting flange
was broken causing loss of air pressure and the pump unit was broken off.

Inolpsure (D) to Director Ship Material Serial O0100.0
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7. 02 the U.5.8. CRTTUDN (ApA 77), *hiob us located at a distanoe of
500 ards from the center of the explosion, the retiole lamp would not light
in the out, Sight, Mark 15, Nod. 3, isdieating that the filament of the lamp
ad failed, The ray fiter meianism was Jammed. This sight did not &ppear

to be damaged seriously but no operational checks were performed because of
the faulty reticle light.

a, The U.8.S. PNSA£COLA (CA 2A) us located at a distance of about 600 yards
from the center of the barst. The Guan Sight, Mkrk 15, Nod. 12, Serial A559,
which us located oa the starboard Gum Director, Mark 51, ws found lying oc
Its side, The Iant cables to the radar ware parted and the air Inlet and

outlet honss were parted, The eight use sent to the Naval ShipTard Now lark
for further analysis. (See Photographs AACR 99-1566.1, 2, and 4; AACR 60-147-
7). Attho eow oark Naval SkipWard the gub eight was cmanted on a test stand
and checked for static balance and sensitivity. It was found that the tight
hWd asem s of 30 mile in boresight caused by a loose train lever-arm on the
imbal shaft. A Ntsesrew an the lever arm had worked loose, but the casualty
probably us not cueed b, the effects of the Test *A" explosion. It us
also found that the reticle vibration of the sight was excessive. Weights sero
added to the pro stado and the Vibration ceased. No Internal damag attri.
butable to the direct effects of the Test Wa explosion, us observed.

9. The U.8.5. NEVAA (DR 36) wa located at a distance of about 600 yards
from the center oa the burst. There were four Gus Sights, Mark 15, aboard
and or these foN, oaly cae was found to be inoperative after Toot rA3 . The
inoperative Gum Si"ht, lark I5, Mod. 3, mounted on the Gun Director, Mark 51,
amndhipe part, ue teaMd to have a defective reage unit. The ramg scale
window usm craked, and pain A the sight o@ee us scorched.

10. The Qum Siht, Mark 15, Had. 3, located in the U.S.s. DAWSON (APA 79), at
a distance of appu'cdatehy 900 yards from the center of the burst, us not
damaged by the effects of the explosion.

11. Powes us not avilable on the U.5.S. BARROW (APA 6l) located at a dis-
tahoe of apprsadLtely 1300 yards from the oenter of the explosion, but a
thoremgh vism inspeetion of the Oun Sight, Mark 15, Hod. 3, mounted on a Gun
Director, aerk 511 revealed that the sight had not beea damaged b7 the effects
ot the explosion.
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12. One Gun Sight, Mark 15, Mod. 3, located in the U.S., BANNER (APA 60)
at a distance of approximatel~y 1400 yards from the center of the Test QA' bomb
burst, we found to be Inoperative after the Test 'A" explosion due to a ftulty
reticole lamp. A thorough visual inspection revealed that the sight Itself us
undamaged, but twuo screws were sheared on the elevation looking-pin an the dIr-
eetol mount.

13. The Gun Sight, Mark 15, Mod. 3, mounted on a Gun Director, Mark 51, located
aboard the U.S.S. FALLON (APA 81) appr•xinately 1W0O yards distant ftom the
center of the explosion, was Inoperable before Toot "A" because the electrio
leads and alr-hoee connections were disconnected. A visual Inspection as per-
formed after Test "A", and It was found that the sight hat ant been daeged
by the effects of the explosion.

14. 0, -o Gun Sightp Jkrk 15,, Mod. 12, mounted on the after starboard GuW
Dire .o.- Mark 51, In the U.S.S. PIUNSTLVAMIA (BB 38)# located at a distanee
of approiimately 140 yards from the center of the explosion, the objeetive
wlndow was chipped and the eyepiece focussing key vas sheared, The train
mirror movement was erratic and the elevation mirror did not move. The gun
sight ws shipped to the New York Naval Shipyard for further analysis. At
the New York Naval Shiyard the Gun Sight was mounted on a stand and given a
static balance check and a sensitivity check. The static balance readings

re in excess of tolerance due to unbalanced mirrors andtan unbalanced ele-
vatian gyro. The balance auto on the mirrors and gro wore found to be in-
stalled singly rather than proparl looked in palrs, and the aute had vibrated
out of position. The elevation characteristic time ws not satisfactory In-
dicating an laoperative thermoswiteh. The sensitivity check revealed that the
elevation gyro ws faulty. The gro us reomed from the sight and sent to
the yro laboratory for further analysis, when it was found that an 18 all
range shirt was present. The shift was caused by a shifted range unit, and
me corrected by orientation of the range unit.

15. The Gun Sight, &-rk 15, Mod. 12, mounted on the Gun Director, Murk 51t
port side aft in the U.J.S. P]hNSYLVANIA (BB 38), us moderately daged by
the primary effects of the explosion and was not operable. The objectlve window
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ws blurred when the plastic filler between the gloss laminatioms vas damed
by the heat. The focassing key us sheered and the first qel-eono e schipped.
The air-hoses and paint were blistered and the mirrors did not mve •n train
or elevation. The eight us shipped to the Neo lark Naval Shipyard for further
analysis. At the Now lurk Naval Shipyard the sight ms placed on a test 'stand
fora static balance check. The sight checked 15 mile dead-sero In train and
the reticle did ,not move in elevation. The dead-sere error was oned b
dirty pivots and bearings in the train and elevation mirror assembly. The ele-
vation aro was removed and the follomwng defests were observed. The therso-
switch had failed, oawning the sight to overheat, consequently the elevation
pyro beowings had eelsod, the wIrirg us wburned and charrod, end the rubber
heo use hard and Inflexible, while the range-lub was frosen and the slide
rods and noodle bearing were covered with corrosion. The hard-baked zubber dia-
phragm rendered the caging unit inoperable. The damping fluid had leaked out
of the rear damping assembly, and the rotor and gimb assembly were out of
balance,

16. The Gun Sight, Mark 15, mod. 12, Serial 14088, and the Gun Sight, Mark
15, lod. 12, Serial AMQ, in the U.S.S. PENNSXLVANIA (BB 38), were moderately
damaged and inoperable. They were marked for shipment to the Now lork Naval
Shipyward but were lost over the side of the ship by the ship's personnel dur.
ing the removal process.

17. On the U.S.S. CAIr!MT (APA 70), located at. a distance of approximately
2000 yards from the center of the explosion, it wsa found that the balsam uws
broke In the telescope eyepiece lens, of the Gan Sight, Mark 15% Mod. 3,
mounted on a Gun Director, Mark 51.

18. The Gun Sight, Mark 1%, MOd. 39, mounted on a Gun Director, Mark 51, In
the U.S.S. BDCICU (APA 64), located at a distance of approximately 2200 yirds
from the point of burst, uws subjected to visual and operational tests and
us found to be undamaged.

19. The U.S.S. GASCONADE (AFA 85) us lecated at a distance of approximately
2800 yards from the center of tha burst. No damage attributable to the effects
of Test *A" ws observed on the Gun Sight, Mark 15, Mod. 3, mounted in the Gun
Director, Mark 51. However, It us observed that a man amount of moistur
had condensed on the internal parts of the sight# and it is possible that the
moisture may have entered because the gasket seale were loosened by the effeets
of the explosion,

inaloasure (D) to Director Ship Material Serial 001500.
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20. The U.S.S. OLUON (AP.A.41) wam located at a distance of approximately 200
yards from the center of the explosion. The Oun light, Mark 16, mod. 3, mounted
on the Gun Director, Mark 51, was found to be undpmoged.

-41. The Gum Sight, Mo~rk 15, Nod. 3, mounted on a Oun DIr*oetor, Hart M1, in the
U.5.8. OORTLLD (APft-75) at a distance of approximntely 3200 yards from the center
of the explosion, was found to be undeamged by the effects of the explosion.

22. The Gun Sight, Mark 15, Mod. 3, mounted on a Gun Director, Mark 51, In the
U.S.5. WAGM (APA.8?), approximately 4000 yards distant from the center of the
atomic bomb explosion, was found to be undaiwged by the effects of the explosion.

1. The Test "A* nuclear fission experiment produ4ed conclusive evidence that the
modern rangefinder is practically lapervious to the pressure, shook and tempera-
ture caused by an above-surface atomic bomb explosion. The rangefindere subjected
to Test *A* were of wany different type in a great variety of installations,and
were a representative crose-section of ahe rangeflnders and rangefinder mountings
used in the U.S. Navy at the present time. In the few instances that the efficien-
cy of a rengefinder was reduced by the blast, the damage ooejrred ko the mounting
rather than to the instrument itsel . In a few cases, a slight ohange in calib-
ration of the main optical eyitey e a• noted. This condition, when it occurred, was
usually found in the 26-1/P foot coikoidence-type Rangefinder, Mark 33, and was
probably oaused by a slight shift of the coincidence prim. In all casel,this
change in calibration was suffioiently smell that it could be corrected by use of
the internal adjuster system.

2. Of the surviving ships of the target array, the U.S.S. ADKM•SAS (M-33) was the
closest to the point of detonation, being located at a distance of 400 yards from
the center of the blast.

3. A boneefinder, Motrk 10, and mount were located atop #2 turret. This inetk'uaent
was blasted off the top of the turret and smashed on the deck. (See Photographs
AACR 60-144-4, and 5). A Rangefinder, Mark 10, in a similar installation was mount-
ed atop #5 turret. This rangefinder and mount were blown off the top of the turret
and demolished. (See Photographs MALC 60-134-10; AOR 60-138-8; ALER 60-134-8).

1.1.2 A IS

Inclosure (D) to Director Ship Material Serial 001O00.

Pap 20 of 271 pages. Volume 110

p927



nilT NAO ,(Cont~d•)
OTSTLO (Cont'd)

MAWk4FINDEM (Cont'd)

4. A Rangefinder, Mark 54, Mod. 0, Serial #6, mounted on Rangefinder Mountp
Mark 35, Installed in the port forward superstructure, was damaged by blows
from parts of the rangefinder shield that were blasted away. The rangefinder
was seriously damaged and was shipped to the New York Naval ShiFyard for
further examination. (See Photographs AACR 125-2036-4; AACR 60-1•7., 8, and
12).

(a) The results of the inspection and disassembly of the rangefinder show-
ed that the instrument was damaged beyond repair. The major part of
the damage was caused by blows from parts of the damaged rangefinder
shield. The canvas lagging was ripped and torn throughout the entire
length of the rangefinder. There was a large dent in the right end-
box, top side, about two inches from the end. The dent was about twi
inches long and a quarter of an inch deep. There was also a large dent,
located about forty five degrees back from top center, between the
right bearing and right end-box, about five inches from the right bear'.
ing. The dent was four inches long and one and one-quarter incher, deep.
The sun-shade on the right end-window received a blow which bent it out
of round. The left end of the rangefinder had a series of small dents
on the top side extending from the left bearing to the end of the loft
end box. The outer tube appeared to be bent downward on the erns and
upward in the middle. The searchlight ray filter shaft was bent and
inoperative. The illumination housing on the trainer's sight eyepiece
unit was sheared by a blow to the illumination housing. The eyepiece
unit of the trainer's sight had received a blow which caved-in the eye-
piece rear lens cell and shattered the rear eyelens. The four screws
securing the elevation handle were sheared.

(b) The left end-box was twisted clockwise approximately five degrees. The
bolt-circle flange (279409-2) that held the left end-box in position was
broken loose from the outer tube. The flvr-ae had been held in position
on the outer tube by solder. Upon removal of the right end-box it was
found that the first reflector mirror was badly chipped at the points
of suspension and the second reflector mirror was shattered. The second
reflector mirror holding-down spring (279407-2) ha jumped out of its
supporting slots allowing the reflector mirror to fall out of position.
The end reflector mount supporting casting (279410-1) was broken on the
umderside. The damage to this end-box assembly was eause' by a blow re-
ceived from the inner side of the end-box when it was bent downward.
Upon removal of the left end-box it was found that the ftist end reflector
mirror was chipped on the c .er ede and the second end reflector was
loose because the reflector guide (279404-4) was bent. This damage was
caused by a blow received from the inner side of the left end-box
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(o) After removing the right and left end-boxem the rangfinder was placed
on roller pads to determine the degree of the bend in the cater tube.
The left end of the outer tube eus found to have been bent downward
and slightly forward. The center of the left end was found to be
about 0.3 inches forward of a vertical plane though the original axis,
and the total deflection from the axis measured radially, was 0,893
inches. The right end of the outer tube was also found to have been
bent downward and slightly forward. The center of the right end was
found to be about 0.1 inches forward of a vertical plane through the
original axis, and its total radial deflection from the axis us 0.320
inches* The center of the tube between the bearinge was found to be
bent upward and backward. It was found to be about 0.1 inches back
of a vertical plane through the original axis, c its tatal radial
deflection from the axis was found to be 041'15 inches. The inner tube
was then removed from the outer tube are set up on roller pes to de-
termine the amount of bend, It w8 found to be bent in very nearly
the same manner a; the outer tube, but the bend was not so great. The
left end was found to be bent downward 0.333 inches, the right end was
found to be bent downward 0,075 inches, and the middle was bent upward
0,190 inches, The inner tube was found to haye a dent one-half inch
deep and three inches long, betwen the right bearing and right end of
the tube. The dent was five inches from the bearing and approximately
45 degrees back from top center of the tube. This dent was caused by
a continuation of the blow that dented the outer tube in the same
relative position. The tubes were bent by the combination of blows
received from the rangefinder mount.

(d) The lucite trainer's telescope cross-line illumination rod was broken
and the lucite adapter-flange (Z72142-fl) was sheared by a blow from
the outer tube. The right end of the searchlight ray filter assemb2y
sustained a sheared screw in the connecting link assembly (279426-7)e
The compensator was removed from the inner tube and eat up on a
collimator for an alignment check. No damage to the optical alignment
or to the mechanism of the compensator unit was observed. The cor-
rection wedge was removed and was found to be intact.
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(s) The internal target nountings were removed and inspected but no dam-
age to the targets or objectives was found. The optical bar was re-
moved and thoroughly checked for optical and mechanical misalign-
ments. The bar was set up in a collimator and checked for perallax,
alignment of reticles and eyepiece prisms, and damaged optical com-
ponents. No damage or misalignment was noted.

(f) After removing all optical components from the optical bar, the bar
was swung between centers on a lathe. The bar was found to be in
proper alignment. One of the inner tube optical bar supporting
blocks (322918-13) was found to be broken loose. This blook had been
soldered to the inner side of the inner tube. The rangefinder right
and left bearings were checked for "out of round" with a micrometer.
Th7. bearings were found to be true to within 0.001 inch.

(g) The damage to the injured parts of this rangefinder, was caused by
the force of direct blows from the broken shield. The internal om-
ponents of the rangefLnder that did not receive a direct blow were
not damaged.

5. The iangefinder, Mark 54, Mod. 0, Serial 08, installed in ths starboard
forward superstructure, sustained no damage during the test, although the
Hangefinder shield was blown apart with only the front plate remaining. (See
Photographs AACR 125-2036-51 AACR 60-13-9; AACR 60-150-1).

6. The Rangefinder, Mark 58, Mod. 0, Serial 081, located on the forward Gu•n
Director, Mark 50, was inoperable because of damage from primary and secondary
causes. The only damage noted to the rangefinder was duplication of field,
probably caused by a slight shift of an end reflector. The rangefinder Pecur-
ing brackets were loose and the gearing to the director was disconnected in
elevation and crose-level.

7. The Rangefinder, Mark 58, Mod. 0, Serial 0203, was inoperable and was sent
to the optical shop, New York Naval Shipyard, for a detailed inspection. The
inspection revealed that a line look spring (302158-3) was missing from the dir-
ector input assembly (323009-5)o The line look spring had probably been removed
by repair personnel and had not been replaced upon reassembly of the unit. In
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normal operation the line look spring prevents the differential's director in-
put shaft from turning when range values are cranked in by the rauge knob, and
the rotation of the differential actuates the intermittent drive meehanim
assembly (302185). The intermittent drive neobanjLs, not re-acting properly
because of the missing line look spring, did not cause the optical range scale
to rotate. The spring was replaced from stock and the unit functioned perfect-
ly. It was found that the rangefinder did not hold gas pressure satisfactorily.
Leaks resulting from loose flange bolts were discovered around both end-box
flanges. So damage to the rangefinder as a direct result of the primr effects
of Test "A" was noted.

8. The U.s.s. dITTENDEN (APA 77) was located at a distance of about 500 yards
from the center of the blast. A Mngefinder, Mark 65, Mod. 0, 6erial #469, was
mounted on the bridee. The rangefinder was mounted in an open rangefinder mount,
Mark 65. The damage sustained by tbis installation was minor. An illumination
battery-box was found torn loose from the deck, and the sheet metal hood extend-
ing over the face plate was found to be bent.

9. The U.S.S. NEVADA (BB 36) was located at a distance of approximately 600
yards from the center of the explosion, and was equipped with one hangefinder,
Mark 33, one Fagefinder, Mark 36, and two Rangefinders, Mark 42.

100 The Rangefinder, Mark 42, Mod. 12, Serial #272, was mounted in the forward
Gun Director, Mark 37. The defrosting nozsle and end window sunshade were blown
off. The bloomers were blown out and the paint was slighUy seorched on both
end-boxes. However, the rangefinder operated at nearly normal efficiency.

11. The Rangefinder, Mark 42t Mod. 10, Serial #273, was mounted in the after
Gun Director, Mark 37. The defroster heater unit was blown from the rig4t end.
(See Photographs AACR 60-15o- 6 ; AACR 60-150-12; AACR 60-150-9).

12. The Rangefinder, Mark 33, Mo,. 0, Serial #3, mounted in #4 turret and the
Rangefinder, Mark 36, Mod. 0, Serial A4, mounted in A# turret operated at nor-
mal efficiency. (See Photograph AACR 60-150-5).

13. The U.S.S. PNSACOLA (CA 24) was approximately 600 yards distant from the
center of the blast. The Rangefinder, Mark 42, Mod. 13, Serial #497, was located
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in the after anti-aircraft director. The exposed lagging was deeply burned,
but the rangefinder operated at normal efficiency. The Rangoofnder, Mark 42,
Mod. .12, Serial #p88, mounted in the forward anti-aircraft directrp, was found
to operate at normal efficiency.

14. The hangefinder, Mark 43, Mod. 0, Serial *14, (After Main Battery Director)
was found to be inoperable because the end-window covers were frosen in place.
After the covers were removed, the Instrument was found to be operable at nor-
eal efficiency. Sections of the canvas lagging were burned and the lighting
circuit wiring wm loose.

±5. The Rangefinderp Mark 43, Mod. 13, Serial #20, in turret #3 was inoperable.
The shutter on the left turret ear was blasted inward *ad wrapped around the
rangefinder end-box.

16. The U.S.S. HUGHES, (DD 410) was located at a distance of about 800 yards
from the burst. The haugefinder, Mark 41, Mod. 2, was found to operate at
normal efficiency.

17. The U.S.S. DAWSON (APA ?9) was located at approximately 900 yards distance
from the eenter of the blast. The Rangefinder, Mark 65, Mod. 0, uas found to
be unscathed# but inoperable because of the failure of the mount. The mount
bearings failed, allowing the rangefinder to shift about six inches laterally.
In this position the rangefinder could not be depressed or elevated.

18. The U.S.S. SALT LAKE CITY (CA 25) was located at a distance of about 1000
yards from the burst.

19. The Rangefinder, Mark 33, Mod. 0, Serial p, mounted in turret #A, ms
found to be operable at reduced efficiency. The inttrnal adjuster reading was
found to be lowered considerably, probably by the shifting of the coincidence
prism.

20. Rangefimer, Mark 33, Mod. It Serial #03, amunted in turret #4, us found
to be operable at slightly reduced efficiency. It is believed that the adjuster
pentaprism shifted slightly causing an error in the height adjustment of the
internal targets.

21. The U.S.S. PEHI', (WD 404) was locar, d at a distance of 1000 yards from
the center of the blast. The paint wea found to be slightly burned on the ex-
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posed parts of the Rangefinder, Mark A4, Mod. 9, Serial #850 but the iastrumeat
operated at norial efficieney.

22. The rangefinders installed on ships located at distances geater than
1000 yards, from the burst were found to operate at normal efficiency. In the
few cases of rangefinder damage noted throughout the target array it ms found
that the damap resulted from weakness of mounts and associated equipment,
rather than from weaknesses In the mechanism of the rangefinder.

1. Oa the U.S.S. ARKANSAS (BB 33) approximately 400 yards distant from the
center of the burst, the following named telescopes were found to be damaged
a described below:

(a) On two Telescopes, Mark 20, Mod. 1, loeated on Nots. 9 and Up, 5%/51
gun mounts, the telescope body tubes were cracked and broken at the
point waere the body tube of the telescope ws clamped to the sight
bracket.

(b) On two Telescopes, Mark 2(, (Mod. 1 and Mod. 2) located on No's. 10
and 14, 5R/51 gun monts, the cross-line lens usa broken out of the
lens-mount but the bodies of the telescopes remained undamaged.

(C) On Telescope, Mark 20, Mod. 2, located on No. 10, 5"/51 gun mount, a
hard adherent black deposit was found on the outer surface of eyepiece
lens and the surface was lightly pitted. The telescope was rendered
inoperable.

(d) The Telescope, Mark 27, Mod. 7, located on tho target bearing trans-
sitter in Spot 1 was demolished when the top of the target bearing
transmitter fell upon it. The Telescope, Mark 74, Mod. 0, located on
No. 3, 3W gun mount was displaced froem its mounting bracket by the
effects of the explosion and was smashed beyond repair when it landed
oan deek.

(e) A Telescope, Mark 60, located in the after Gun Director, Mark 50, was
removed and returned to the New York Naval Shipyard for inspection
and for determination of light transmission. The telescope checked
within tolerance and was found to be serviceable. The objective end-
window was discolored by the effects of the burst and was sent to the
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Material Laboratory at the Naval Shipyard for a comparative test of
light transmission. Using the Harc Recording Spectrophotometer, the
light transmission of a new window was compared with that of the wine
dow taken from the damaged telescopes It was found that the difference
in light transmissions wus 3.7%, the transmission of the new window
being about 91% and that of the damaged window about 87.3%. The Mat-
crial Laboratory estimated that the total loss in light transmission
for the telescope was about 4%.

2. On the U.S.6. NiEVADA (BB 36) located at a distance of approximately 600
yards from the center of the burst, two Telescopes, Mark 28, Mod. 7, located
o. Gun Director, Mark 2L, Mod. 3, in the main-top, were smashed against the

Sp.a.inter shield when the director was blasted off its foundations.

3. On the U.S.S. PENSACOLA (CA 24) approximately 600 yards from the center
of thr explosion of the atomic bomb, two Telescopes, Mark 36, and one Iele-
scope, Miark 37, located on tl.--5"/25 gun mount, starboard side aft, were de-
molished by the blast.

4. Or the U.S.S. SALT LAKE CITY (CA 25) located at a distance of approximate-
ly 1000 " s from the center of the Test "A" explosion, the following named
t#!•l O,, ..ere damaged as described below:

(a) On the Telescopes, Mark 36, and Mark 37, located on No's. 5 amd 7
50/25 gun mounts, the crossline illumination bulbs were shattered and
t'., -heostats damaged. The rheostats developed short circuits, tended
t, .nd, or spun free of contact grips.

(b) On the telescope, Mark 36, located on No. 6, 5"/25 gun mount the ray
filter and the eyepiece housing were blasted from the telescope and
were missing.

(c) On the Telescope, Mark 37, located on No. 5, 5"/25 gun mount the ob-
jective lens was faund to have been shattered by the effects of the
explosion.

5. On the U.S .S. STACK (DD 406) approximately 1200 yards distant from the
center of the explosion of the atomic bomb, the end-window of the Leveler's
Telescope, Mark 28, Located in Gun Director, Mark 33, was found to have been
cr&cked. (See Photograph AACI 234-1984-5).
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1. The only Periseopee damaged in Test 04 were as follOws

(a) On Periscope# Mark 6p god. 2, located in tuonuet No. 3 of the U.S.S.
ARKANSAS (38 33) at a distance of approximately 400 yards from the
point of the air burst of the atomic bomb, the objective end ws
sheared off by the aircraft an the top of the turret which was car-
ried awy by the effects of the explosiom. O. Periscope, Mark 6,
Hod. 2, located is turret No. 5 of the U.SSS. ARKANSAS (BB 33) the
objective end was bent by flying debris. (See Photograph AACR 60-
138-9). On Periscope, Mark 6, Mod. 2, located in turret No. 6 of
the U.S.S. ARKANSAS (BB 33) the object4ve prism was discolored but
the periscope could be used at reduced efficiency. Periscope, Mark
7, Mod. 2, located in Spot 1 of the U.S.S. ARKANSAS (BB 33) was de-
molished by the upper half of the director t0l.escope when it carried

(b) On the U.S.S. PFXSAC0LA (GA 24) approximately 600 yards distant from
the point of burst, the coroprene gasket under the objective window
of the Periscope, Mark 27, located in the after control station was
damaged by heat sad the inside of the objective window presented a
smoky appearance, but the periscope wac still usable at slightly re-
duced efficiency.

1. The omly damage to Spotting Glasses in Test "A" was as 'followe:

(a) On the U.S.S, NEVADA (BB 36), approximately 600 yards distant from
the point of burst of the atomic bomb, a Spotting Glass, Mark 4,
located on the after Gun Director, Mark 20, was severely damaged wheo
the director pedestal failed and the director struck the side of the
splinter shield.

(b) On the U.S.S. SALT LAKE CITY (CA 25) located at a distance of approxi-
mately 1000 yards from the point of explosion the Spotting Glass, Mark
A, located in No. 2 director on the mainmast, was seriously damaged by
the effects of the explosion. The sDotting glass pedestal was broken
about twelve inches from the deck, and the upper half of the pedestal
and the spotting glass were missing.,

(0) On the U.S.8. NEW XORK (BB 3,4) located at a distance of approximately
1900 yards from the point of burst, too Spotting Glasses, Mark 4, were
found to have been jarred out of oellimation in both high and low powers
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The ships listed below were equipped with rangskoepers or computere
which were mew •,e& in topside etations at the approzimsat distances from
the point of explosion of the atomic bomb as shownt

1. U.S.S. ARKANSAS (33.) 400 yards
a. U. s.S. PNSACOLL (CA.,) 600 yards
8. U.S.s. LAMSON (DLSe67) 900 yards
4. U.S.S. SAzL LAU czIr (Co.as) 1000 yards
5. U.S.S. R•ND (DD.404) 1000 yards
6. U.S. S. RALPH !ALMo? (DD-390) 1800 yards
7. u.s.S. STACM (DD.406) 1200 yards
s U.S.S. WILSON (DIL40o) 1600 yards

u. s. s. MW~ YOUX (31,.4) 1900 yards
1j•. U. S. S. XUGF7aD (M).789) 2900 yards
11. U.S.S. C0]NYNGRAM (DD-371) 3100 yards

2. uS. S.. MAIMANI ()-402) 3600 yards

The ships listed below were equipped with ranugkeopers or computers
which were mounted below docks at thb approximate distance* from the point
of burst of the nuclear fission bomb as thowns

1. U.S.s. ARKANSAS (M33) 400 yards
2. U.s.S. ARMsON (DD.411) 500 yards
3. U.S.S. nVADA (33.36) 600 yards
4. U.S.S. HUOI3S (DID,410) 800 yards
5. U.S.S. PIMNSThIVNIA (33.38) 1800 yards
6. U.S.S. MW TORK (DR.34) 19oo yards
7. U.S.S. VAIbVRIGHT (D111419) 2200 yards
8. U. S.S. KMIU N (DZ.413) M400 yards

The equipments exposed to the effects of the sucloat ftasien bomb

burst at a distance of approximately 500 yards were on the U.8.8. ARKANSAS
(3..33).
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Two aakespers, M1ak 2 Mod*. 0, Serial Numbers 196 &ed 216 w• mo*ished
bF the blast. ON Computer, Mark 10# Mad. 1 eisa Numbei 16, located in
the forward computer, and e Computer, Mark 10, Mode 1# Serial Eombe
18, located In the aftar oaputer raom wre undamaged tr the effects of the
euplosion.

The qjuipments In the U.S.S. PWWACOLA (CA-24) exposed to the baset at
approzxiately 600 yards distance were ems Raagsokeper, Mark 10# Mood. 52# Soril
Number 126, located aft; one Razgekesperp Mark 10# Mods 51# Serial lUmber 51,
located forward; aem Raugkeeper- Mark 11, Mod. 0, Serial Number 0 -o-ated
in the fozward main battery director; and em RsgekeepW Mark 112 Mod, 0,
Serisa Number 3• located In the after main battery diret,•t lam at tNohee
equipments were damaged so a result of Test 'A".

It was not% posaible to determine the oondition of a RangeMaeper Mk
10, Mod. 54, Serial Number 11.1 located an the U.S,8. IiSCOn (DD.-67 at a
distance of about 900 yards from the point of origin of the blast becamse
the U.S.S. IANW (DD-367) was sunk by the effects of the blasto

The equipmenta located on the U.S.S. SALT LAfl CITY (CA-23) at a distanoe
of approximately 1000 yards, from the point of explosion were one Rangekeeper,
Mark 10# Mods 51, Serial Number 161; one Rangekeeper, Mark 10# kod. 52# Serial
Number 150; am Rangekeepers Mark 5, Mode 0, Serial Number 4; and em Range-
keepers Mark 50 Mod. 08 Serial Umber 2. None of the equipments were damagd
by the effects of tho explosion.

A Rangekeeper, Mark 108 Mcd. 31. Serial Number 83, located at the same
distance from the blast en the U.S.S. RI!W (DD-404) was not damaged.

A Rangekeeper, Mark 10, Xjd.e 31, Serial •umber 81M located a.- the U.S.S.
RALPH TALBD (DD-390) at a distance of about 1200 yards fro the point of
buret suffered no darmgo

The equipments iA the U.S.S. STAC (DD-406), U.S.S. WILSM (DD-408)0
u.6.8. N= XO31 (BB-3A)v u.s.s. MUGFQ (w-M9), u.s.s, COYNCIA (DD-37l),
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and U.S.S. )4ARWT (DD 402) wore not damagoed by tho effects Of the
Test "A" oxplosion.

An exanination of all available data Indioated that no d4M6 to
rangskeepore and computers resulted from the effects of the Oxplooion on
ships that were over 500 yards from the point of detonation of-the nuclear
fission bomb. A further examination of the data on the effects of the
explosion an computers and rangekeepers located below decks shove that no
damage resulted from the blast with the possible exception of that on the
U.S.L &U•$0N (DD-411) which was sunk.

During Test 'A" stable elements in below-decks locations wore located
in the plotting rooms of tUs below listed vessels at the following appro..
imato distances from the center of the blast:

U.S.S. ARKANSAS (M.M) 400 yards
U..S.. A1DWRSON (DD.411) 500 yards
U.S.S. NVADA (B-.36) 600 yards
u.S.S, HUGHFS (DD-410) 800 yards
U.S.S. PWSYLVAUIA (B-338) 1800 yards
U.B.St. NWN YOU~ (33.34) 1900 yards
U.S.S. WAINWRIGHT (DD.419) SS00 yards
U.S.S. MUSTIN (DD-413) 2400 yards

Stable elements in topside locations were located in either a Oun
Director, Mk. 33, or a Oun Director, Vk. 35, on the below listed ships at
the following approximate distances from the point of origin of the blast:

us.s. SACOLA (CAP.-24) 600 yards
U.S.S. LAMSON (DDM367) 900 yards
U.S.S. SALT LAIE CITY (CA5-25) 1000 yards
U.S. S. RtIYD (M.4o4) 1000 7ards
U.S.S. RALPH TALBOT (DILg39) 1200 yards
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u.s.S. STACK (M-4o6) 1200 yards
u.a.s. WILN (DD-4O8) 1600 yards
U.6.. MNUU (M-389) 2900 yard*
U.'.s, OoNGHAM (DD-371) .3100 yard
U.O.S. VURANT (DD-402) 3600 yards

The stable elemants nearest to the point of detamtion of the nuclear
fission bomb were not affected br the shook or blast. This phememnon could
be easily attributed to the shelterd location and stud7 construction of
their positions in the forward plotting room of the battleships. One
Stable Element, Mark 6# Mcd. 1, was about 400 yards distant from the blast
an the U.5.S. AMRRUMS (B-.33), and a Stable Element, Mark 69 Mode 1 and
Stable Elements Mark 1, Mod. 0 were located about 600 yards distance from
the blast an the U.8.. NEVADA (BB-36). None of these stable elemnts a&*
affected by the ý-,ait. The U.S.S. 7BWIMMA (CA-.24) which was located at
apprcxdately tho sun distance as the U..S. =ADA (B8-36), had minor
damage to the 8-abl,; Elements Mark 2, Mad. 4, in the after Gun Directore
Mark 33o This daage. consisted of an open in the circuit which supplies
current to the 'ilaumonte of the type C6, power tubes controlling the level
follow-up motor. In the forward Ova Directors Mark 33" the Stable Element,
Mark 2, Mod. 4, was rendered Inoperable when the top front seotions of the
glass envelopes of six power tubes, typt C6&,, were balteredo This oasaulty
was directly attributable to the excessive freedom of hotion ol-the flatble
tube mounting which allowed the tubes to strike the control penel door under
the violent action of the blast. In the Stable Elenmt# Mark 3, Mad. O0
located in the forward Gun Directe# Mark 35, it was found that one power
tubes type CM, bad an open filament. No damage was incurred in the Stable
Element, Mark 3, Mod. 1# located in the after Gun Director# Mark 35.

It Is interesting to note that the Stable Elements Mark 6# Mad. 5#
located In the sheltered area of the I.e. room of the U0.8.S. MJUGZS DD-40)1
about 800 yards distant from the center of the bl"tp received no damage
while those stable elements located In topside directors, approzlmate*
100 yards distant# in the U.So.S. $AL L&D CITM (CA-25) received severe
damape On the Salt Lake City the Stable Rlesnt, Mark I,. Mod. 13, located
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in the forwazd Gun Director, Mark 33, bore the brunt of the blast. Two
power tubes, type 05B, were damaged when their glass envelopes were fra..
tured because the excessive freedom of motion of their flexible mounting
allowed the top front section of the tubes to strike the control panel
door. The most serious damage occurred to the sensitive element assembly
when a seemingly lateral force caused a gyro gimbal bearing and a pivot
stud to be forced out through the opening of the inner arm, stripping the
thr'sds of the irner arm recess for the securing screw. The opposite gyro
gimbal bearing was forced partially out of its recess. It appears that
the inertia of the gyro wheel, when the wheel was violently displaced
laterally, caused a spreading of the inner arm end allowed the gyro gimbal
bearings to be partially displaced from their recesses. When the lateral
force was diesipated and th& inner arm and the gyro gimbal bearings attemp.
ted to return to their original positions, the gyro gimbal bearings become
canted in thei : recesses, causing the inner arm to remain in a spread
position and forcing the pivot stud out through the opening of the inner
arm. This casualty caused the protruding stud to contact the outer gimbal
ring thus Ir eventing rotation of the inner gimbal system. The damage
sustained by the same type of stable element on the after Gun Director,
Mark 33, was not so severe as that in the forward gun director although
it was made inoperable by a similar casual ty to its power tubes. The
sensitive element was undamaged except that an excessive amount of endoplay
was noted in the inner gimbal bearings. It was also noted that the elec-
trical connections to the two lower left-hand resistors, located in the
crosslevel resistor unit, were broken at their soldered Joints. This
condition ie shown in photograph No. AACR 86.4543-6.

The U.S.S. RHIND (D..404) which was about the same distance from the
center of the blast as the U.S.S. SALT LAK3 CITY (CA 1.25) (approximately
1000 yards) received much more damage to the same type stable element. This
could possibly be attributed to the susceptibility of the lighter ship to
the effects of the explosion of the atomic bomb. In this Stable Element,
Mark 2, Mod. 1, six power tubes, type C6A, were broken in the manner pr.-
vioualy described. The sensitive element system also received severe damage.
One gyro gimbal bearing pivot stud was forced out through the opening of the
inner arm stripping the threads of the inner arm recess for the securing
sorw,.

S-Z-C.-.LT
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The protruding stud limited the rotation of the inner gimbal system. The
opposite gyro gimbal stud was broken at'a point between the gyro gimbal
bearing and the gyro gimbal bearing retaining nut, allowing the nut to drop
and the gyro gimbal stud to be free of the bearing. This casualty allowed
the gyro gimbal and the gyro to drop and come to rest on the base of the
inner arm.

The Stable Elements, Hark 2, Mod. 1, in the Gun Director, Mark 33, on
both the U.S.S. STACK (DTL.406) and the U.S.S. RALPH 12ALBOT (DD-390), were
approximate'Ly 1200 yards distant and on bearings differing by about 120
degrees from the center of the blast, Although more damage was evident
in the U.S.S. RALPH TALBOT (DD-.39O), it was not so severe as that which was
sustained in the U.S.S. STACK (DD-406), where two power tubes, type C6A,
were broken in the same characteristic fashion as previously described. The
sensitive element on the latter vessel had its gyro gimbal bearings dislodged,
the inner arm spread,• and the pivot stud protruding, with consequent blocking
of gimbal rotation in the same manner as that described on the U.S.S. RHIUD
(DD-404) and the U.S.S. SALT LAZE CITY (CA.-25). It is interesting to note
at. this time that damage to the sensitive element occurred only on those
ships which did not have the gyro of the stable element energized. The
U.S.S. RALPH TALBOT (DD-390) at 1200 yards (approximately the same distance
as the U.S.S. STACK (DD..406)), and the U.S.S. PN1ISACOLA (CA.24) which was
at about one half that distance, from the point of burst, had their stable
elements energized and no casualties sccured to these sensitive elements.
It is possible that when such equipment is energize& the damage will be kept
to a minimum, but further investigation of this premise wou~d be necessary
in order to come to an accurate conclusion.

On the U.S.S. RALPT TALBOT (DD-390), the sensitive element withstood
the effects of the blast, but various units of the stable element sustained
heavy damage. A meas're of the intensity of the shock may be inferred from
the fact that four power tubes, type C6A, were broken as previously described.
(See Photgcraph No. AACR 234.1984-11). One amplifier tube, type 47, was
partially out of its socket despite the action of the retaining spring to
hold it in place. The crosslovel box bracket was separated from the stable
element case by a distance of 7/8 inch causing the crosslovel input shaft
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gearing to become disengaged at this point. Nine of the twelve xmgonal
securing nuts were stripped from their securing wtude and the reumaining three
"ecuring stude were partially stripped from the steble element case at the.
Stmction of the case cover and the croselevel bracket. This casualty occurred
when the director shield was dished inward by the blast. The crosslevel box
bracket was in contact with the shield and the inward motion of the shield
carried the bracket along with it. This casualty stresses the importancef
in future design, of the need for stronger blast-resisting director shields
and ample clearance between the shield and interior insetruents. (&ee
Photograph Noes A"CR 234-1984-8 and AACR 234-1992-2).

All stable elements located over approximately 1600 yards from the
center of the blast and those located in below-decks spaces were undamaged,
No inspection of the stable element could be made on the U.S.&S AIEMN
(DD-411)s at about 500 yards, or the U.5.S. LAM•ON (D•-367)8, at abomt 900
yards from the point of explosiont because the vessels were sumnk

,GUN DIRE[TgM (Dual Purpose)

The dual purpose gun directors subjected to the effects of the atomic
bomb explosion in Test "*" were located on the following named ships at the
approximate distances from the point o!' burst as listed'belows

1. U.S.S. ARuNSAS (BBm33) 40 yards
2. u.s.S. NEVADA (BB-36) 600 yards
30 U.S.8. PLXWA00A (CA-24) 600 yards
4. U.S.S. AIIDEWM(*341 600 yards
5. U.Se&. RUJG= (goo) 0 yards
'6. ue.89a LAMMQ (DD-:367) 900 yards
7. U.SS. &SLT LAKE CITM (CA-25) 1000 yards
so U.S.S. RHIND (D-404) 1000 yards
9. U.s.s. RALPH TALBOT (DD-3) I0 yards

10. U.8.. STACK sD(-406) 120 yards
n. u.s.s. Iwn.w DD-408) 1600 yards
12. U.S.S. FENNSYLVANI BB-38) 180o yards
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13. U..s8, NO YORK (B-34) 1900 yards
14o U.S9.. WAINMVIGHT DD-4l9,9 2200 yards
15. U.,Sbi MSTDI DD-4,3) 2400 yards
3-6. u.b.s. sARATom (CV-3) 2700 yards
17. U.S.s. M (DD-389 2900 yards
18@ U.S.S. CCU!NGHAM (DD-3715 3100 yards
19. U.S.S. MAXRAN (DD-402) 3600 yards

The two dual purpose Oun Directors, Mk. 50p located on the U.S.S.
APXANSO (BB-33)9 at a distance of approximately 400 yards from the center
of the burst# were inoperative prior to Test "A"s but the damage they sustained
from the effects of the ecplosion was sufficient to have rendered then inoperable.
The Oun Director, Mark 50# Mode 4, located in the forward Sky Control station
of the U.S.S. ARKANSAS (BB-33) was seriously damaged when the left half of the
entrainoe door was blown partiaLly into the director and the shield and the
director internal stations zere blistered and burned, while the level and
croselevel drives were Jammed and would not operate in anual control.
(Bee photograph AACR 60-24i-6)o The Oun Director, Mark 50, Mod* 4, located
In the after Sky Control tatios, in the U.S.S. ARKANSAS (BB-33) was forced
wt. of alignment when the tripod structure of the mainmast on which the
direct-or was mounted was bent forward. The director was heavily scorched
and the main cover-plate had been blown off and was missing. (See photographs
AACR 50-134-6, AACR 50-134-7 and AACR 60-150-3)o The directors had been
secured cn relative bearings of 000 degrees and 180 degrees respectively.

The Gun Director, Mark 37s, od. 35, located in Sky 1 on the forwa"d
superstructure of the U.S.S. NEVADA (BB-36), about 600 yards distant from
the center of the explosion. was secured on a relative bearing of 000
degrees and sustained only minor damage in that the canwas blooamers were
blown off the rangefinder. (See photographs AACR 60-147-1), The Oun
Director, Mark 37# Mod* 37, located in Sky 4 in the U.S.S. NEVADA (BB-36),
and secured cn a bearing of 180 degrees relative, suffered moderate damage
and was inoperable. The end-boxes on the rangefinder were scorched and the
canvas bloomers were blown off the rangefinder. Motion of the director
in train was prevented by a binding gas-seal which was buckled and ruptured.
The slewing sight, mounted on the top left front corner of the director,
was broken from the director and was suspended by its electrical cable.
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Since the director had been rendered inoperable In train and elevation by
portions of the masimastq radar and guM wires which had fallen = its top
and sides and prevented any motion, It war concluded that falling debris
bad broken the slowing sight from the director. (See photographs AACR
60-150-6,8,9, ani 10 AACR 234-1992-5).

The U.S.S. MDEtSCI (DD-41.) located at a distance of about 600 yards
from the burst, was sunk, makin it impossible to inspect the Gun Director#
Mark 37, Mod. O.

The (kn Director, Mark 33, Mod. 16, located above the pilot house in
the forward superstructures, on the U.S.S. PEJSACQA (CA-24), approximately
600 yards distant from the center of the explosion, was operating in full
automatic on a bearing of U11 degrees true during Test "AN* The director
was moderately damaged but operable at a reduced efficiency. The power
relay contacts in the magnetic starter and controller imit were displaced,
rendering the director train motor inoperative* A casualty to the Stable
Element, Mark 2, caused a loss of level and croasle•vel drive to the gun
director and as a result the director could only be operated in manals . The
rear side of the director shield was dished inward, the right side-door was
blown into the director and a ruptured shield on the front side prevented
motion of the rangefinder in qroeslevel. The director was binding in train,
probably because the director shield was distorted. (See photographs
AACR 60-345-as• AACR 59-1567-6 and 7)e The Gun Director, Mark 33, Mod. 16,
located in the after superstructure of the U.S.S. PENSACOLA (CA-24) and
secured on a bearing of 180 degrees relative, was ioderateL damaged* The
paint on the director shield was scorched and the ib'draulic oil lines at
the trainer's handwhoel bracket were leaking. (See photograph AACR
59-1567-1)

The Gun Director, Mark P7, Mod. 0 located atop the forward super-
structure in the U.S.S. HUGIF (PD-420%, approximately 800 yards distant
from the center of the explosion, was secured on a bearing of 000 degrees
relative and sustained only minor damage. The after and port sides of the
director were burned and the canvas bloomers mere blow4 off the rangefinder,
but the director operated normally.
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GUN DIR"ACT (Dpual baye) (Conttd)

The Gun Directorq Mark 33, on the U.S.8. LAJ•ON (DD-367) was not
Inspected because the vessel was sunk.

The Gun Directors Mark 33, Mod. 16# located above the pilot house in the
forward superstructure on the US.S.. SALT LAKE CITY (CA-25), approximately
1000 yards distant from the center of the explosion, was moderately damaged and
was Inoperable. Six plexiglas windows were broken out of the director shield.
The doors and hatches of the director were sprung and the lagging was blown
from the end-boxes of the raugefinder. The end-cover on the train power-
motor was bent inward, preventing rotation of the motor. On one electrical
relay in the magnetic starter and controller of the train power-motor the
contacta were bent, having been displaced and then jammed in the open position.
The damaged radar and damaged rargefinder gearing caused the elevation drive
of the director to bind* The operation of the croselevel drive was prevented
by the distorted front side of the director shield and the damaged radare
The director had been trained on a bearing of approximately 280 degrees relative
during the test* (See photographs Nos, AACR 87-2541-12 and AACR 6o-136-8)

The Oun Director, Mark 33, Mod* 16, located on the after superstruoturo
of the U.S.$. SALT LAKE CITY (CA-25) and trained on a bearing of approximately
290 degrees relative, was moderately damagede Five plexiglas windows in the
director shield were broken and. the lagging was blown off the end-boxes
of the rangefindero The left side-door was blown into the director and the
right side-door wa sprun# while the director tended to bfnd in train on
a bearing of 290 degrees relative. The train power-motor control-er unit
which was not shock-mounted sustained major damage to its electrical relayse
Three of the four relays in this unit were damaged beyond repair. (See
photographs Nos. AACR 87-2542-4 and 5)

The Gun Director; Mark 33p Mod. 9, located atop the forward superstructure
in the U.S.. RKIND (DD-404), approaimately 1000 yards distant from the center
of the explosion, was secured on a bearing 000 degrees relative and sustained
only moderate damage. The director shield was dished inward on the right
sideq the right side door was bent, and the knife-edges of the right door
frame were torn from the shielde The front side of the shield was bent
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GUN DIM=TR (DRal lur= ) (Cgatd)

inward and the paint charred. All plexiglas windows were broken from the
shield and the right end-box of the rangefinder uas scorched. (See photo-
graphs AACR 60-336-1 end AACR 60-1555-11).

The Gun Direotor, Mark 33, Mod. 8, located atop the forward superstruOtwe,
on the U.S.S. RLPXH TALBOT (DD 390)p approximately 1200 yards distant from the
center of the explosionp was operating in autwatic on a bearing 000 degrees
relative at 30 degrees elevation during the test, and was, seriously damaged
and rendered inoperative by the effects of the explosion. The rear side of
the director shield was distorted and the rear of the director deck was bent
upward, causing the weather seal and the director deck around the training
circle to prevent notion of the director in train. The port side door was
blown irto the director and two plexiglas windows were broken. The director
pedestal was partially broken loose from the supporting deck. The train
power-motor starter and controller unit was torn from its supports and the
number three contact of the starting relay was found to have jumped from the
spring-loaded retainer. The director elevation drive tended to bind. (See
photograph Sos. AACR 234-1984-7, 8, 9, and 12 and MOCR 234-1992-1 and 2).

The Gun Director, Mark 33, Mod. 9, located atop the forward superstructure
on the U.S.S. STACK (D 406), approximately 1200 yards distant from the eam-
ter of the explosion, was secured on a bearing of 000 depregs relative dur-
ing the tost. The director sustained moderate damage, but suffered a very
s.aL loss in efficiemnc. The right side of the director shield was dished
inward, the right side-door was sprung, and the securing rivets and knife
edges of the right side-door frame were partially torn from the director
shield. The overheaod access hatches were sprung and the two left front
plexiglas windows were broken. The access plate under the rangefinder
was blowa off. Two of the three fuses in the power-motor control panel
were jarred out of their clips, and the optical cap window of the leveler's
telescope was broken, whIle the diruector tended to bind .iatermittently in
train due to the distorted shield's binding on the weather seal. (See photo-
graph Nos. AACR 234-1984-3 and 6).
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.UN DIRiCT¢AB (Dual PuB ose) (Cont'd)

The Gun Director, Mark 330 Rod. 9 located atop the foroard super-
structure In the U.S.S. WILSGN (DD-4085, approximately 1600 y7rda distant
from the center of the explosion, was secured on a bearing of CO0 degrees
relative. The director was moderately damaged by the effects of the bursts
but the operational efficiency was not reduced. The shield was nptured on
the forward# lower right corner and on the right side at the lower forward
coerne. The shield was scorched on the forward and right sides and the
lagging on the rangefinder was burned. The leveler's telescope window and
the pointer's telescope window in the optical cap were cracked*

The Gun Director; Mark 50, Mod. 4, located in forward secondary control
in the U.S.S. NON YORK (BB-34) approximately 1900 yards distant from the
center of the explosions was secured on a bearing of 000 degrees relative
during the test and sustained moderate damage when the orosslevel drive
became jammed and the crosslevel handerank slipped.

The Oun Director, Mark 37# Mode 0, located atop the forward super-
structure on the U.S.S. WAINNRnM (DD-419)o approximately 2200 yards distant
from the center of the explosion, was operating in furll automatic on bearing
045 degrees relative at 45 degrees elevation during the test. The director
sustained moderate damage when a 0.1 niorofarad condenser in the pilot-motor
circuit of the train receiver shorted, causing the director to drive in one
direction until it reached its mechanical limit. The 5SN synabro motor,
which receives change of bearing transmission from the plotting rooms was
rendered inoperative by internally generated heats which caused the wvim-ng
to fail.

The Gun Directors Mark 33, Mod. S. located atop the forward superstructure
on the U.S.S. MUGFQWD (DD-389) at a distance of approximately 2900 yards from
the center of the explosions sustained moderate damage with no reduction
in efficiency. The trainer's end-window in the optical cap was chipped,
the external paint was scorched and the crosswire illumination system of
the leveler's telescope was damaged and inoperative.

On the Gun Director, Mark 33, Mod. 9, located atop the superstructure
in the U.SoS. MAYRANT (DD-402), about 3600 yards distant from the center of
the explosion, one window in the director shield was found to be broken.
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FIRM CONTROL (CoWt'd)

GUN DIUNTORS (Surfaoea

All the msrfuee gun directors in Test "AN were located in the follo*img
aamed ships at the approximate distances from the center of the blast as
shown below,

I. u.s.s. ARKANSAS (3B 33) 400 yards
2. U.S.S. NEVADA (BB 36) 600 yards
3. U.S.S. PENSACOLA CA 24) 600 yards
4. 1.S.5. SALT LAKE CITY (CA 25) 1000 yards
5. u.S.S. DINLVANIA (BB 38 1800 yards
6. u1.S.. NEW XORK (BB 34 1900 yards

The Gun Director, Mark 7, Mod. 3, located in secondary forward an the
starboard aide in the U.S.S. ARKANSAS (BB 33) at a distance of about 400
yards from the point of explosion of the nuclear fission bomb and secured
ca a bearing 000 degrees .relative, was damaged beyond repair by the effects
,f the explosion. The director turntable was broken into several pieces and
was tilted at an angle of about 30 degrees fron the pedestal. It was found
that the electric cables were parted, hand cranks disconnected and the train
and elevation gearing was locked. The Gun Director, Mark 7, Mod. 3, located
in secondary forward, port side, was similarly damaged. (See Photographs
AACA 125-2036-7 and AACR 60-144-11). This gun director also had been secured
on a relative bearing of 000 degrees.

The Gun Director, Ma*21, Mod. 1, located in the fire control tower, an
the Uo.S.s. NEVADA (BB 36), at a distance of approximately 600 yards from the
center of the explosion, was seriously damaged by the effects of the explosion
when the coupling connecting the electrical director correction transmitter
to the director elevation mechanical gearing was disengaged resulting in a loss
of elevation signal transmission. The Gun Director, Mark 20, Nod. 2, located
in the foretop, won found to be heavily damaged. The roller path was distort-
ed, and one holding-down clip was broken off. (See photograph No. AACR 60.
149-10). Gun Director, Mark 20, Mod. 3, located in the main top was damaged
beyond economical repair as the director pedestal was broken, and the director

.blown '•ff its roller path, coming to rest against the splinter shield. (See
photograph Non. AACR 60-1U9-3 and AACR 60-149-4). The Gu Director, Mark 32,
Mod. 5, located in the main battery plotting room, sustained minor damage in
that the director correctior, follow-up did not operate in automatic.
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S]DI]MTM (ttrface) (Cont'd)

The U.B.S, PDSACOLA (CA-24)p located at a distance of approxi.ately
600 Yards from the center of the ezplosion, sustained moderate dumg to
both surface Oun Directors, Mark 35, Mod. O. The forward Oun Director,
Mark 35j Mod. 0. located atop the forward superstructure and secured on
a bearing of 000 degrees relative, was moderately damaged when the rear
left aide of the director shield wasp dished-in, one holding-down cl-ip wasloosened, and one leveling screw displaced. The after Owu Director, MaUk
35, Mod. 0, located in the maintop and secured on a bearing of 160 degreesrelative; was moderately damaged when the exterior paint was soorchqda thetrain tand elevation supply circuits were grounded, and all windows were
broken from the director shield. (See phobtoraphe Nos. AACR 60-347-10 and
AACR 59-1566-11)

The forward Gun Director, Mark 22, Moad. 2, located Jn the foretop, onthe U.S.S. SAlT LAKE CITY (CA-25)p approximately 1000 yards distant from the
center of the burst, and secured on a bearing of 000 degrees relatire, was
seriously damaged when the director trainer's elevation prism was broken
loose from the elevation shafting, and the crovslevel Indicator bracket wasbroken. The shafting to th, crosslevel Indicator was broken and the cross-leveler'si hendwheels tended to bind while the exA.erior paint was scorched.

The Gun Director, Mark 34, Mod. 13, located in Spot 2 in the U.s.S.
PENNSYLVANIA (BB-38) at a distance of about 1800 ytirds from the center
of the explosion, waxs damaged by the effects of the explosion, but the
operating efficiency was not reduced when the oil line in the rangefinder
stabiliser was ruptred. The director was energized, operating, and
oscillating about a bearing of 241 degrees true during Test We".

The Gun Director, Mark 20, Mod. 1, located in Spot 2,on the US.S8
MR X!CR (BB-34) at a distance of about 1900 yards from the center of the
blast and secured on a bearing of 000 degrees relative, was damaged but
the operating efficiency was not reduced when the cradle-strap of the
trainer's telescope was broken.
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(hiN UM MAB 51 LjAi MQ_.

The daame to Moe Gun Diretors, rk 51, (Mod.. 2 and 3) othe Ub.S,.
lLLIANl (A PA-6.), which was approxi•nately 150 yards from the point of origin

of the Test "A" bwo+t, and the U.S.S. CARLISL (APA-69)8 which was approxi-
matel2y 300 yards from the point of origin, was not observed because the ships
were sunk,

The U.S.S. ARLANSAS (DB-33) which was 400 yards from the point of burst
was equipped with six Oun Directors, Uk. 51. The starboard Gun Director,
Mark 5• Mod. 3# ocated In the after air defense stations was not damaged
but ao;&d not be operated duo to a bent shield, preventing movement of the
director in both train and elwvation. (See photographs AACR 125-2036-10
sad 11), A counterbalance weight was broken from thesport Gun Director,
Mark 51, Mad. 3, in the after air defense station. (See photographs
AACR 60-134-1 and 2 a•lo LACR 60•-43-21 and 12)o The remaining four Gun
Directors. Mark 51, (Mode. 2 and 3) located on the boat desk and in the
forward air defense station suffered slight danage to their looking pins.

The U,.S.8 CB11'JZNMD (APA-77)s 2ocated approximate•y 500 yards from
the point oa origin of the eplosion, was equipped with three Gun Directors$
Mark 51 (Mode. 2 and 3)., Two of the Gun Directors operated normally after
being subjected to the effects of the explosion, but the. gears to the elevation
synohro of the third director were damaged ausing Jerky operation. In addi-
tion the-director shield of the third director wan damaged to the extent
that It prevented operaticn of the director In train and elevation.

The U.S.S. AND]•SM (DD-4.•), U.S.s. PENSACO (CA-24)0 and the US.S.
NLVADA (BB-36) wer approximately 600 yards from the point of burst of the
atomic bomb. The U,.S. ANDEQ (DD-411) was dunk b• the effects of the
burst. The U.S.9. PEN=COLAIa (CA-24) Gun Directorsl ik. 51, (Mod.. I and 2)
susta inedno damage and four of the Gun Directors# Mark 51, Mod. 3, In the
U.S.S. =EVADA (B3-36) also remained undamagedl but one Gun Director•, Mark
51p, Wd. 2, Iin th IADL suffered breakage of the train locking-pin
(se photograph No. MACR 60-149-6) while another Gun Director, Mark 51, mod.
2# was damaged and rendered inoperable by falling debris from the stack
(see photograph .AACR 60-249-7)
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3 DhN1-Tr .. , 51 a1. M.nrN (Casd)

The U.6.8. 5laR•]DU (CV,-22)I locate, apte hod mte2v700 yards from
th poixtof oigin of the blast wes equipped with four Os Directors, Has
520 (Mods, 1 and 2)# of vwhich thre mafered no damp whdle the lookig-
pins of am Oft Direator, Mark 51, Iod. 2 located a the port side fotmard,
werm shered, the director and sponson Zt at an angle of about 45 dapsm
an the •eo•blance weight nagers bent. (See plotopaph AACR 9-217 •-3
6 an 12).

The U.8.5. '31M01 (0-420)1 located appamiitey WO yards from the
brstp was equipped with two am Director-s, Nut 51# Mad. 2. The bandle-bar
of ce of the directors was bent.

The UV.S.. LMXWO (DD-367) was sunk by the effects of the exploeicos,
while theo V.S8.. Di15SI (APA-?9)j, which was at the saes distance of about
900 yards from the buret, was equipped with two Oun Directors, Mark 51p M1od.
2# that were undamaged an one Gun Directors Mark 51p Mod. 3& that sustained
a frosen elevation looking-pin sad a brokm-off ocunterbalavoe weight.

The U.S.&. MM LAU CI'! (CA-25) was equipped with ome un Director
IMak 51, Mod. 2, that remained undamaed while both Qun Direotore Mark;
il the U08.81. RH]ED (DDI-",O) which was at the saw distance of approxits
1000 yards from the buti were damaged. The forward Omu lftre.toi, Mark 510
Mod. 2, was the most heavi2y damrged. The right handle-bew was beat so that
It prevented movemnt of the director In elevation* and the shie was Juamed
against the director. One counterbalanoe weight an the Gun Director, Uk, 51,
Mod. 1 was found to be loose.

The U.8.S. FALPX T.ALDC (DD-390) which was about 1200 yards distant
from the point of ori•gt of the blast was equipped with one Oun Directors
Mat 51p, Mod. 2, that. was not damaged ad one Oun DirectorN3* 51s, Maod. 1#
that was damaged. The right tramnon of the elevati* bracket of the
dtxetor was found to be out of its bearing. (See pbotogpaph AACR 230.1992-3)
On the U.s.s. STACK (DD-40o6) which was also at a distance of 1200 yards
from the blast, one Oun Director# Mark 51, Mod. 1# suffered a broken train
lookIM -pin but the other Gun Direotor, Mark 51, Mod. 2# In the U.S.S. STACK

(M-%)was umdmgeds
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MG DIBJIoQs. "MA 51 &ad MoSe. (Cogt'd)

The U1.8.. BARROW (APA 61) which uas at about 1200 yards distance from
the •'•-st ws equipped with two Gun Directors, Mark 51, (Nods* 2 and 3) that
were mot damaged and on Gun Director, Mark 51, Mod. 2, that vs damaged.
The seovers were blowA off the dsmaged director a&W the electrical circuite
were found to be faulty.

The U.S.S. FALLON (APA 81) ad the U.S.S. BAMD (APA 60) were about
140 yards distant f3rom the point of explosion of the auclear fission bomb.
The ,.S.S. FALLONj APA 81) suffered no damage to its Qua Direootos, Mark 51#

Mods. 2 and 3) while the U.s.S. BANNER (APA' 60) sm equipped with two Qua
irectors, Mark 51, Mod. 2, that were undamaged and ome Gun Director, Mark 51,

Mod* 3, that was damaged. Two holding-down screws on the elevation lookifg-
pin slide carrier on the damaged director were sheared awd the carrier was
"loose.

The U.S.S. WILSON (MD 408), located approximately 1600 yards from the
buret, was equipped with one Qua Director, Mark 51, Mod. 2, that was not
damaged and one Gun Director, Mark 51, Mod, 2, that suffered a brokem train
locking-pino

The Gus Directors Mark 51, and Mods. in the U.S.S. PENSYLVANIA (DB 38),
U.S.S. =.I=R (BB 3141, U.S.S. CAXITBZ (APA 70) U.s.s. BRACDIN (APA 64),
U.SýS. WAINWRIGHT (DD 419), U.S.S. MUSTIN (DD U)1, U.S.S. SAATOGA (CV 3),
U.S.S. GASCONM (APA 85), U.S.S. CATiON (APA 71), U*S.S. MUGFO (DD 389),
U.S.S. CONYNGRAN (DD Yn), U.s.s. CORITAND (API 75), U.S.S. AMA NT (10 402),
and U.S.8. NIAGARA (APA 87) were not damaged by the effects of the air explc-
sioe of the atomic bomb.

An examination of all available date reveals that the effects of the ex-
ploelon did not damage Gus Directors, Mark 51, on ships that were over 1600
yards from the point of origin of the blast.

The only two Om Klire Coatrol System's, Mark 57, exposed to the effects
of the Atomic Bomb explosion in Test *A', were installed in the U.S.S. PENN*
SYLVANIA (US 38) which was located at a:.distance of approximately IW00 yards from the
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GWt I COOTL SY8T N. MI 157 (Cont'd)

center of the blast. These Wo systems were mounted one on the port and
one on the starboard side of the boat deck,

The port Gun Pire Control System, Mark 57, was found to be inopera.
tive after Test 'Al. Practically all of the damage to this system was
caused by secondary effects of the explosion. The Computer, Mark 16,
Amplifier, Mark 1, and Power Unit, Mark 4, were damaged by heat produced
by burning army equipment stowed on the dock outside the compartments.
1230, a type 68W vacuum tube functioning as a phase inverter, was found
to have interelectrode shorts. This condition may be ascribed either to
the effects of shook or to the effects of the excessive heat produced by
burning army stores. With the exception of the cross-roll amplifier, the
pert system was repaired and placed in operation before Test 1311, Ther*
was insufficient time available for determining the casualty in the aress-
roll amplifier but after making a visual inspection it wvs concluded that
the amplifier coul& easily have boon repairea by the normal ship's force,

The starboard Gun fire Control System, Kark 57, was only lightly
damaged by the effects of the explosion. ViOl, a tube in the Power
Supply Unit. Mark 4, was found to be loose in its base, causing inter-.
mittent lowering of the plate voltage. It could not be determined whether
the tube was daraged by the effects of the explosion of the atomic bomb
or whether it was defective prier to the test but overlooked durmnX the
initial inspections.

GUN FIRM CO1MCOL SYST31(. MAB 6

The Gun Pire Control System, Mark 63, installed in thm after star.
board signal station in the U.S.S. PENSACOLA (C.A..24) located at a distance
of approximately 600 yards from the point of explosion of the nuclear
fission bomb during Test "AN, was rendered inoperable by the effects of the
exploasioz The system had been operating and was energised during Tost "A".
A major portion of the elevation tracking head was blown off the Gun
Director, Mark 51, Mod. 6. The sight carriage was broken and the carriage,
together with the Gan Sight, Mark 15, Mod. 1I, the gear box, the Rance
Receiver, 'Mark 2, and
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TET -AN (Cont'd)

FD•hE CONTROL (Cont'd)

GUN FIRE CONTROL SXBTFX. MARK 63 (Contld)

the elevation counterbalance weights, were suspended over the aide of the
director shield by the cables attached to the gun sights The cables were
partially pulled out of the gun might, and the connections had parted at
the terminal boards* The east-sluninue case of the Range Receiver# Mark 2,
was broken and the internal mechanism was distorted and broken (Bee photographs
Nose AACR 59-1566-1#2,3g4,60 and 7)e The Gun Sight, Mark 15i Mod. 12, was

sent to the New York Naval Shipyard for analysis. The gun eight was munted-

on a teat stand and tested for static balance and aensitivity. It was found

that a loose train lever-arm on the gimbal abaft was causing a 30 gl1 bore-
sighting error. The set-screw that bad formerly secured the lever-arm bad
worked loose, but it is believed that the casualty was not a result of the
effects of the explosion of the atomic bomb. It was also found that Improper
damping weights on the gyro studs were causing an excessive reticle vibration*
The director platform was tilted at-an angle of about five degrees from the
deck-plane, and the cast-aluminuu housing of the radar antenna elevation
drive-motor was cracked while the train locking-pin and the train buffer-stops
were bents

The Oun Fire Control Systems Mark 63, installed in the after port
signal station in the U.,.S. PENSACOLA (CA-24) located at a distance of about
600 yards from the point of burst was not #o heavily damaged as was the
system on the starboard side, probably because of the sheltering effect of
the ship's superstructure. The associated Gun Sight, Mark 15, Mod. 12# was
found to have shifted alignment five nile to the left and 15 mile downward

relative to the line-up of the directors The meximum error was exoeeded in

the characteristic time testa. Failure of tibis test by the Gun Sight, Mark

15, is a common occurrence and is not here considered significant inamuch
as it may have been caused by the might's being left Idle for a long period
of time prior to testing. The train looking-pin and the buffer-stop an the
Radar Antenna Mount, Mark 19, were bent.

The Gun Fire Control System, Mark 631, Installed in the port forward
position in the U.S.S. PENNSYLVANIA (BB-38)s, located at a distance of

approximately 1800 yards from the point of burst, was lightly damaged by
the effects of the explosion. The associated Gun Sight, Mark 15, Mod. 12,
was energized after the test, and it was found that the train and elevation
mirrors did not move when a tracking rate was applied to the might.

Enclosure (D) to Director Ship Material Serial 001500.

Page 47 of 271 pages. Volume I.
3927



TEST !AN (Canted)
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GUN FIU CONTROL S 1M. MX 63 (Cogtd)

The Oun Fire Control Syst4ap Mark 63, located in the port after position
In the U.,S, PE• YLVANIA (BB-38) at a distance of about 1800 yards from the
point of origin of the explosion, was not seriously damaged by the effects of
the explosion. It was found that the looking-pin on the Antenna Mount# Mark
198, was bent and the Oun Sight, Mark 15 # Mods 12, was damaged. The gun sight
was shipped to the New York Naval Shipyard for further examination*. It was
found that the safety-glass of the objective window was blurred, probably
because the plastic filler between the glass laminations had been damaged
by the effects of the explosion. The focussing key was sheared and the first
eyelens was chipped. The sight was then mounted on a test stand and given
a static balance check and it was found that the sight checked 15 mils dead
zero in train and failed to move the retiole in elevation* The dead sero
error was found to be the result of dirty pivots and bearings in the train
and elevation mirror linkagese

The elevation yro was removed and it was found that the thermo-switch
bad failed causing the sight to become overheated. It was also found that
the gyro bearings had seized, and the wiring was burned and charreds while
the rubber h-,e was hard and Lnflexible. The raage hib bearing was frozen
and the slide rods and needle bearing were corroded. The rubber diaphragm
of the caging unit had become hardened, rendering the unit inoperable* The
damping fluid had leaked out of tie rear damping assembly and the rotor and
gimbal assembly were not in balance. The internal damage to the sight, how-
ever was probably not a result of the direct effects of the explosion of the
atomic bomb.

The two Gun Fire Control Systems, Mark 63, installed on the starboard
side of the UoSe.S PENNSYLVANIA (BB-38) approximately 1800 yards distant
from the point of burst, were found to be relatively unaffected by the
explosion except that the two associated Oun Sights, Mark 15, Mod. 12, were
fdund to be inoperable. The gun sights were shipped to the New York Naval
Shipyard for further examination, but one sight was either lost or long-delayed
In transit. The other sight was mounted on a teat stand and subjected to static
balance and sensitivity checks. It was found that the unbalanced elevation
gyro and mirrors caused the sight to produce static balance readings in excess
of tolerance. The balance-nuts on the mirrbrs and the elevation gyro had been
improperly installed singly instead of properly locked in pairs. It is believed
that the vibtation resulting from operation of the sight caused the nuts to

Enclosure (D) to Director Ship Material Serial 001500.

Page4p of 271 pages. Volue 11.
3927



TM C"," (Ca, t'd)

go~ Z=R CO9tRO BXTU KVJ 63 (Cant'A)

movo out of position. Beoeoe the elevation charsoteriatto time did not settle
to a satisfactory7 IUtyil It was aemrod that the thermo-switch bad boome
Imoperativo. The UemSitiv ~r cheek revealed that the operation of the eoa.atice

ao ws faulty ad ro waa moved from the eight, tested, and us foud
to prod=* an 18 m-4 range shift It was found that the range unit, bad shifted
causing the rm"g shift

The other gm eight which was installed an the forward starboard Om
Fire Control System, Zsr 63, bed bee= tested In the Bikini areas It wes
foud that the .mISht did not develop a lead angle In elevation and that the
retiole tended not to Z.tuU to the deed seo position after a trmin leed I
bee developed. After te eight hbd beew operating for a period
of about two hous, it was oboseved that a sharpi, sill s•und me 4ndtted
from the sight, and opestiao osamed. It is believed that the thermo•-steh
failed to operate allowing the laterml tpee tie of the sight t rise to
an omoanianvealue thm ausing the gyro beirigs to sene.o

Torpedo direotom were intlled in the following =Med vessels at the
-- rcamte disantm from the point of bant o the ataido bomb as lited

belew:

1. Uos.&. i 600 yards
2. U.S*. I8 mM 800 yards
3o U.s.a. LAMMM-367 900 yards
4. U.s.,. NR H4 32000 yards

5.U.S49 RtALPH TAI.IDW 2-9 200 yards
6. U.os. s ST•CK 2200 yards
7. U6.8.09 W3L-4 1600 yards
8, U.8.8. i2RXD 900 yards
9. U.S.S. 1h yards
0. U*.8o8. •• -389 2900 yards
1.o V.S.So caN u" 3 3100 yards

12. V.So. MRAW 36W00 yards,

Rnolomre (D) to Director Dhip baterial Serial 001500.
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YMPX0 DIClRT8s, MARK 27 (Cont'd)

An examination of the data reveals that very little dam"e to the
torpedo directors resulted froi the effects, of the Teot "A" expleeion,

The T orpedo Director, Mark 27, sMod. 1, Serial No. 1986, located on
the U.SS. RPMND (DM-404) at a distance of approximately 1000 yards from
the burst, sustained a broken glass ovor the ship-and-targotmdial group.

On the Torpedo Directo, Mark 27, Mod. 1, Serial No. 1886, installed
in the U.S.S. CORYNGHAM (DD1.37) approximately 3100 yards. distant' from the
point of origin of the explosion, the glass over the ship-and.target-dial
group was broken.

g?.1PDO C0•2 2-1DICTCa

Torpedo Course Indicators were installed in the following namod ships
at theapproxtmate distances from the point of the air-burst of ,the atomic
bomb as listed bolows

1. U.S.S. 5.ARnSOR (DD-411) 600 yards
2. U.S.S. HUGHIS (DD.410) 800 yards
3. U.S.S. LNSON (DD.367) 900 yards
4. U.S. S. RID (Du.404) 1000 yards
5. U.S.S. RATPE TALMOT (DD-390) 1800 yards
6. U.S.S. STACK (DD.406) 1M00 yards
7. u.s.$* WILSON (D-409) 1600 yards
8. U. S.. VAIVWRIGHT (DD-419) 2200 yards
9. U.S.S. MUSTIN (DD-413) 2400 yards
10. U.S.S. MUG]ORD (D=.389) 2900 yards
11. U.S. S. CO GNHM (DD-371) 3100 yards
12. U. S. S. XMAUhM (ID-m4O2) 3600 yards

After Test mAr the Torpedo Course Indicator, Nk. 1, MKd. 2, Serial
No. 178, located in the U.S.S. STACK (DD406). approxistely 1800 yards
distant from the point of burst, vwa energized, and it was found that the
rotor revolved clockwise at a high angular• vlocity.

Inclosure (D) to Director Ship Material Serial 001500,
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TZlT A'(Oont'd.)

IlUL CONT2OL (Cont'd)

The only fuse Setters found to be damaged in Test "A" were one ftos
Setter, 14k. 2, Nod., 1, loc.ted in the U.S.S. ARKASSAB (333 3) at a di•tanoo
of ebout 400 yards from the point of burst of the atomic bomb, was fouiA to
have been rendered inoperable by the effects of secondary fires which damaged
the electrical wiringl and on one Pate Setter, 14k. 8, Mod. 1, leoate* in the
U.S.S. ARA±IT (DA-402) at a distance of approximately 3600 yards from the
point of explosionj the window was found to be broken.

MISCQLLANoUs

On the U.S.S. ARE.KSAS (33 33), approximately 400 yards distant filom
the point of the air.-burst of the nuclear fission bomb, the following
miscellaneous items of fire control equipment were found to be damaged as
is described below.

(a) On Target Bearing Transmitter, 1k. 10, Mod. 5, Serial No, 35, the
telescope mounting was broken anA the stand could not be operated in
train.

(b) On Target Designation Transmitter, Uk. 9, Mod, 0, Serial No, 639,
the electrical supply leads had parted and the transmitter was
inoperable.

(c) Target Designation Transmitter, Nk. 9, Mod. 0, Serial No. 85,
installed in air defense aft, parted the rotor electrical supply leads
when Its brackets were broken,

(d) The Target Designation Transmitter, -4k. 9, Mod. 0, Serial No. 95,
installed in the air defense forward, was rendered inoperative when
the electrical supply leads parted,

(e) On Gun Train Indicator, Nk. 23, Mod. 8, Serial No, 384, located
on No° I three-inch mount, the dials wyre so deeply scorched that the
dial markings were Illegible.

(f) The Train Receiver, 1k. 1, Mod. 1, Serial 197, located on the
port 50/51 mount, was demolished by the gun shutter, which was blown-
in by the effects of the exploolon.
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"Allw£ (Rent~d)

FIRE CONTROL (Oont'd)

ICMELA S (Cont d)

(g) The Train Receiver Regulators Ak, I# Mod. 1, Serial No. 6# located
on the starboard 50/51 gun mount was demolished by the gun shutter, which
was blown-in by the effects of the explosion.

On the U.S.s. NEVADA (BB-36), which was located at a distancos of
approximately " yards from the point of explosion of the atomic bomb in
Test "A', the followin miscellaneous items of fire control equipment were
found to be damaged as descr.Ibd belowe

(a) The Train Indicator Regulator, Hk. 46, Mod. 31, Serial No* 19, was
damaged by the high velocity stream of oil from the gears which impinged
on the surface of windows, causing the glass to shutter* The Indicator
functioned when the nount was operated in manual, but failed to operate
correctly when signals were received from the computer.

OI the U..So. PENSACOLA (CA-24) approximately 600 yards distant from the
point of burst, the following miscellaneous item. of fire control equipment
were found to be damaged as described below*

(a) A Train Indicator, Ik. 14, Mod. 1, Serial No. 122, was torn from
the starboard searchlight when the searchlight was blasted from its
platform.

(b) On the Elevation Indicator# lk. 7, Mode 1, Serial No. 287, mounted
on the port searchlights the windows were broken and the dial covers
were damged when the searchlight was blasted from its platform and
fell to the dock.

The target submarines wore located at the following approximte distances
from the point of burst of the atomic bomb in Test "A'

U.S.8s. SWT (80.405) 400 yards
DIS.S.. APO=O (80-308) 1000 yards
13.5.8. DUflID 08-335) 2100 yards
VI.S.S. PARIEII (80-384) 1200 yards
U.s.s. PnarisH (s5-8) 24oo yards
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FinE C0am (Cant 'd)

aUBM"MA rUm Gcga•c (c-Catd)

In Test 'AN only one submarine the Uo3.S. BICATE (5S-305), sustained
azq damV to fire control equipment from the effects of the burst. The
Target Bearing Transmitters Mark 8p located an the cipiaette dock was blown
over the side,

On the Target Bearing Transmitter# Mark 9# located oan the bridgeo the
glaUs window of the repeater was tinted an amber color* Tho asimuth securing
pin was bent, the cables were broken# the looking meohanism of the binoulars
was missing and the bridge -upon which the transmitter wam mounted was wrecked,
but there was no internal damge to the iustrument* (Be* photographs AACR
79-1978-4 and 5)
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The Piro Control Radar Uquipment, Mark 3, Nod, 1, Serial #69, located Is
spot 1 of the U.S.S. PA KNAS (33 33) at a distance of apjrozinately 400 yards
from the point of explosion of the atomic bomb,, suffered, severe damage from the
effects of the explosion. The cast light-metal alloy mounting brackets which
supported the Antenas Assembly, CVG6AAI, on the pedestal were broken and the
Antenna Assembly was blom off the pedestal and over the side. The Train Inb..
dicator unit, CV5SA.O, and the Control 'and Indicator Unit, CV55A*3, were die..
lodged from their mountings by the deformation of the mast structure, Three
of the shool..msunte on the oid* of the Train Indicator Unit were broken and
all of the shock mount* were scorched., A &.clamp on an oil-filled condenser
In the Control and Indicator Unit, CV65AAS, was 'broken. The equipment required
Navy Yard repm~r. (So* Photographs AAC3L1?5.2036.8 A 604150-2),

The Fire Control Hadar Rquipment. Mark 10, Mod.. 5, Serial #569 located on
the after Own Director, Mark 50, in the U.S.S. ARKAJSAS (3B 33) at a distance
of approximately 400 yard.s from the point of origin of the blast was severely
damaged by the effect* of the explosion of the atomic bomb, The cast light..
metal alloy structure supporting the cross-level yoke of the CW43A3W Trans..
mitterwmAntenna. Assembly failed, and the assembly fell to the after main deck.,
The parabolic reflector and the conical scan feed were broken andL bent. Some
of the vacuum tubes were broken, and the 0W55 ON1 Modulator Unit was loosened
from Its mountings. (See Photographs AACE-60.J60-3 and AACR-175.2036..8 and 9),

The Piro Control Radar Equipment, Mark 10, Mod. 5, Serial ftO5, located
on the forward. Gun Director, Mark 50, in the U.S.S. ARThSA (33 33) at a
distance of approximately 400 yards from the point of origin of the blast, was
greatly damap~d, by the effects-of the atomic bomb explosion. The Ante=na Re.
flector was twisted and bulgedL, and. the conical scan feed was broken. the cast
lightammtal alloy structure supporting the cross.-level yoke of the CV43AM
Transmitter Antenna Assembly failed and the assembly fell forward, but was rem
tamned on the director by cables arA the elevation drive-shaft, (See Photo..
graphs AACL-76.4036., 2, and 3).

The Pire Control Radsr lquipment, Mark 3, Mod.S. 2 Serial #72, located In
8Spot 2 In the U.S.3. UVA])A (M3.36) at a dist-mce of approximately 600 yards
from the point of origin of the blast was heavily damaged by the effects of the
explosion of the nuclear fission (atomic) bomb. The Intermediate frequency
transuission line was disconnected from the CV5ZAAD Control and Indicator Unit,
The OW66AAZ Antenna Assembly was missing except for a small portio~n of the base
and reflector and the coaxial transmission line was dented by a falling object,
(See Photographs AACL.8334..l93. and 9).
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1In COMOL RAWA (Cont'd)

Th. Fire Control Radar Xquipment, Mark 13, 14od. 0, Serial #115", located
on the forward Oun Director, Mark 37, in the U.S.8. UTADA (M3-36) at a distance
of approximately 600 yards from the point of the explosion of the atomic bomb
was heavily damaged by the effects of the explosion. The left-band levelrtrun.
alas support-beam of the OW66AJT Antenna Assembly failed in tension and the loft
side of the upper parabola was mashed. The dipoles and the coazial tranensmuion
lire tateroenneations appear2d to be undamaged but the top of the antenna was
arsehed by the falling met structure of. the ship. The oenss-level main support
bem use distorted. The pressure of the blast on the antenna structuse apparent-
Iy feored the cress-level trunnion partially out of the after bearitn and bent
the bewaing support forward. (See Photographs AýC 60-149-1l and AAR 234-1936.
U).

Im iro Cvntrol ladar Uquipuent. Mark 12,. Mod. 0, Serial #832, located
a Whe a O~m Director, Mark 37, in the U.S.S. NNVADA (M-36) at a distance
of sheat 400 yards from the point of the explosion of the atomic bomb wan
smarely dsiae4 +1 the effects of the explosion. The CV68AY Antenna Assembly
vs teen ftem its mount, All the Interconnecting coaxial transmission lines
vetotewisei and %rokon beyond repair. The plastic dipole covers were burned
erdy mad muW were rokee, %ea frame of the antenna assembly was twisted.

%a nettle autemm relecter was miesing. (See Photographs AAR 60-149.5;
iAM ft60.6Gs AC 234.19MA. mad 5).

Pio l Oi e O el Bader Aquipimenat, Hw 1 U, Mod. 0, orlal f#227, located
em the forward Gum Ditrom, Na* V, I& the U.1.3. UIADA (33.36) at a distance
of abeot M00 ymwrd from the point of egoloa ef the atomic bomb was only ' .t7ly
daomqd 1 the o/feeto at to iplooeem. TIe sables to the CV66AGT Atentcne "
the S&• ita Drive ported When the asoecated 0V66*A1 Antenna Assembly. of
the Mk 1 Radar ws• dieplased. (See Photograpts AOR 601-49.ll and MCI 3346.
192-36).

he Pliro Control Rader tuipAment. Mark U. Mod. 0, Serial #08, located on
the Gan Director. Mark V?. in the U.8.. INADA (33.36). at a distance of about
SOC yards from the point of origin of the blast of the atoodc bomb was only
slightly damged by tkho effects of the bomb's explosion. but the CV66AGT Antenna
end the CV32A•( Antenna Assembly were damaged when the Antenna Assembly of the
associated Mark 18 Radar vws torn from its mount. The cast refloctor was broken
in half, the drve-rnrm was broken. but the rave gaids horn and cover were un-
damaged. It Is believed that the reflector was broken when It struck the dock in
falling rather than by the direct effects of the air blast of the atomic bomb,
(See Photograph AAMR 2-34q 9M-6)9
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~j -on~.(cant, 0

21ie Me Control Radar quipument, Mark 30, Mod. 3, Serial 4#32, located
in, 8pot 1 In the U.5.8. RX3VADA (33 36) at a distance of about 600 yards from
'he point of origin of the blast of the atomic bomb, was severely damaged by
,he effects of the explosion. fth let side of the reflector of the CV413

anamitterw4aleuna Unit was ripped from the suporting spider and folded ieo
the eoaid scan fsoeed. 2he plastic protective cover for the antenna feed was
cracked in two places. It is estimated that nine man-hou•s of work by the
shp' a force would be required to repair the damage. A type GA0? vaemm tabe
was damnged.. (Be* Photographs A.LCX 2346-1992-1a),

fe Pire Control Radar Wquipuent, Mark 38, Mod. 2, 8 erial 4056, located
on the port Gun Pire Control rstem, Mark 63, in the U.C.S. PEKSACOLA (qA 24)
at a distance of approximately 600 yards from the point of the explosion of
the atomic bomb, was heavily damaged by the effects of the explosion.' The re-
flector of the CWVA6q Antenna Assembly was badly torn sand wrapped around the
conical socma e, oausing damage to the feod. Rxposed cables were scorched
and moeted. (See Photographs AACR 59-1566-3 and 8; AAMR 60-147-9).

2oe Pire Control Radar Xquyluent, Maork 2, Mod. 29 Serial 457, located
on the starboard Gun lire Control System, Mark 63, in the U.S.S. PESAWOLA
(CA 24), at a distance of approximately 600 yards from ths point of the burst
of the nuclear fission bomb, was severely damaged b; the effects of the bomb's
explosion. The reflector of the mV6Tq Autenna Assembly was completely torn
from Its supporting spider and was missing. The conical scan feed was mech-
aniealy damaged, probably by tae anterma reflector as It was blasted from
the mount. Me OV43AYT Tranamitter Receiver Unit was damaged Internally• and
the Itnterconnecting cables were he•ali!y scorched. (See Photographs AAM 59-
1566.-3, 5, and 6; AAW 98-1966--12).

2he lire Control Radar tquipment, Mark 28, Mod. 3, Serial #559, located
on the after Gun Director•, Mark 33, U.8.8. PmSACOL (CA 24) at a distance of
approximately 600 yards frow the point of "ourst of the atomic bomb, was rendered
inopsxative by the effects of the burst. the reflector of the CV43ACK Trans-
mItte.--fntenna Assembly was bulged slihtly backwards, a fuse, 1101, was blown,
and two type 80 vacm tubes were broken at their bases. This radar was
operating and the antenna was equipped with a dummy load. The small degree
of damage to this reflector was unique Inasmuch as the antenna was pointed to-
ward the blast and was closer to the point of origin of the atomic detonation
than the other antonnae in the forward part of the ship which o•f orede mwch
grester reflector damage. (See Photographs AWR 59-1566-1 and 13).
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TEST "A (Contid)

F1ME CONTROL RADAR- (Cont1d)

The Fire Control Radar Equipmentp Mark 28, Mod. 3, Serial #569, locaaed
on the forward Gun Directors Mark 35, of the U.S.S. PENSACOLA (CA-24) at a
distance of about 600 yards from the point of explosion of the atomic bomb,
was seriously damagod by the effects of the bomb's explosion. The reflector
of the CW43ACK Transmitter and Antmnna Assembly was bent forward on all sides.
One arm of the reflector supporting-spider was broken at a bolt-hole. All
external cables were scorcheds Operating tests showmod that the magnetron
would not function, the TR tube would not fire, and there was evidence of in-
ternel arcing In the Type 393A rectifier tubes, V3401, and V1402. (See Photo-
graphs AACR 59-1566-5).

The Fire Control Radar Equipment, Mark 28, Mode. 3, Serial #571, located
on the after Gun Director, Mark 35, in the U.S.S. PENSACOLA (CA-24) at a distance
of about 600 yards from the point of detonation of the nuclear fission bomb, was
severely damaged by the effects of the burst. The reflector of the CW43ACK
Transmitter and Antenna Assembly was smashed back against the transmitter case.
The plastic protective cover of the conical scan feed was fogged by the heat,
and the paint was removed. Cables leading to the CW43ACK Transmitter and
Antenna Assembly were scorchede Two vacuum tubes, V317, a .type 3B24 vacuum
tube, and V309# a type 6AP7. vacuum tube, were found to be defective@ (See Photo-
graphs AACR 59-15966-fl and AACR 60-247-1C).

The Fire Control Radar Equipment, Mark 28, Mod. 3, Serial 575, located
on the forward Gun Director, Marb 33, in the U.S.S. PENSACOLA (CA-24) at a
distance of approximately 600 y, is from the point of the explosion of the
atomic bomb, was heavily damaged by the effects of the explosion. The reflector
of the CW43ACK Transmitter and Antenna Assembly was smashed by the blast from
the starboard side and struck the conical scan feed which was in turn bent and
damaged. The plastic protective cover of the conical scan feed wes scorched
and wrinkled by the heat effects. In the CW43ACK Transmitter Unit, the magnetron
tube was broken, the TA tube would not fLire, and a capacitor, C3# in the mod-
ulation nettjork was shorted internally. (See Photograph AACR 59-1566-4).

The FL-e Control Radar Equipment, Mark 4, Mode. O, Serial #1231, located
on the Gun Director, Mark 37, in the US.S. HUGHtL (DD-410) at a distance of
approximately 800 yards from the point of burst, was severely damaged by the
effects of the bursts The support for the forward bearing of the cross-level
trunnion in the mouit for the CW66AAF Antenna bent forward, releasing the CW
66AAW Antenna which was forced forward several feet and down onto the director,
bending the lower reflector surface and breaking one dipole cover. Plates sup-
porting the antenna "A" frame were bent slightly. The coaxial coupling in the
forward cross-level bearing was sheared. Several vacuum tubes were jarred out
of their sockets in the CW55AAB Control and Indicator Unit in the director.
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TLJT "A" (Conttd)

FIRE CONTROL RADAR (Cont'd)

(See Photographs AACR 71-2044-6 and 7).

The Fire Control Radar Equipient, ),rr 2',• iodw., <,Scrial #518, located
on the Gum Director, Mark 37, ,n the U.S.S. fUG (D.1i0)s at a distance of
about QOO yards from the point of' the explocion of the atoaic borb, was only
lightly damaged by the effects of the oxplosion. The crark-arm of the C143ACJ
Antenna Unit was broken. Al1. of the external cables vae s,:ýorched, but there
were no breaks in continuity. The CW5OADS Modulator Unit wsis jarred loose
from its mounting. (See Photographs AACVA 71-2044-6 and 7)

The Fire Control Radar Equipment, Mark 3, Mod. 0. .eri~ l #i'4, located on
the forward Gun Director, Mark 22, of the U..S8. SALT LArL Cfl'Y (CA-25), at a
distance of approximately 1OO0C yards from the point of origin of the blast of the
atomic bomb, was seriously damaged by the effecte of explosion, The entire
CW66AAE Antenna Assembly was carried away, hut the holding bolts were intact mid
several pieces of the antenna framewcrk were left attached to the base. There
was no evidence of weakening by corrosion. The chaseis of the CW55AAB Control and
Indicator Unit was bent. In the C1N52AAF Transmitter Unit, VT, a type 701A vacuum
tube, had a cracked glass envelope, and the glass envelope of V7, a type 2X2
vacuum tube, was broken. Components of the 3ALD-5OAC duplexing panel were
damaged. (See Photographs AACR 60-136-10 amhi 11).

The Fire Control Padar Equipment, Mark 3, Mod. O, Seriail #105, located on
the after Gun Director, Mark 22, of the U.S.3. SAIl LAKE CITY (CA-25) at a dis-
tance of approximately 1000 yards from the poin of burst of the nuclear fission
bomb, was heavily damaged by the effects of the burit. The entire CW66AAE
Antenna Assembly was torn from its pedestal and was missing, leaving only a few

aiees of the bottom framework. Other units of the equipmtot were undamaged*
See Photographs AACR 60-136-6).

The Fire Control Radar Equipment, Mark 4, Mod. 0, Serial #206, located
on the forward Gun Director, Mark 33, of the U.S.S. SALT LAKE CITY (CA-25) at
a distance of approximately 1000 ya-ds from the poiat of the "A" Test explosion,
was severely damaged by the effects of the air explosion of the atomic bomb.
The supports for the reflector of the CW66AAH Antenna were bent bnck towards
the director and broken at their 'base and in several places along their .Length.

All but one of the glass dipole cc "e-s were broken in the lower half of the
antenna, and all the plastic centerinh washers on the ends of the dipoles were
melted. There were several breaks in the interconnecting coaxial transmission
lines at the back of the antenna, and the roflector surfaces were badly bulged.
V3p a type 705A vacuum tube, in the CW52AA7 Transmitter Unit bad an open fila-
ment. (See Phot6graphs AACR 60-136-8 and 9; AACR 63-1719-11).
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TEST "A" (Cont'd)

FIRE CONTROL RADAR LCont'd)

The Fire Control Radar Equipment, Mark 28, Mod. 0, Serial #3 located
on the after Gun Director, Mark 33, of the U.S.a SALT LAKE CITY (CA-25) at
a distance of about 1000 yards from the 1oint of the air-burst, was heavily
damaged by the effects of the burst. The conical scan feed and the entire
perforated metal reflector were torn from the CW43ACK Transmitter-Antenna
Assembly. The reflector was folded and bent and was torn from the holding
screws, leaving about one-inch diameter holes in the reflector where it had
been fastened to its supporting spider. The conical scan antenna feed was
torn from the transmitter at the base of the feed and the reflector supporting
spider was broken into several pieces. The reflector surfaces were burned and
rusty. The bolts holding the back cover of the CWA3.AK Transmitter Antenna
Assembly were drawn and reduced in diameter near the heads as though they had
been subjected to excessive strain. It would have been possible for the ship's
force to repair the damage, but with difficulty, from replacement spares.
(See Photographs AACR 60-136-4 and 5).

The Fire Control Radar Equipment, Mark 28, Mod. 0 Serial #85, located on
the Gun Director, Mark 33, in the U.S.S. RHIND (DD-4045 at a distance of approxi-
mately .100 yards from the center of the explosion of the atomic bomb, was severe-
iy damaged by the effects of the explosion. The reflector of the CW43ACK Trans-
mitter Antenna Assembly was torn and bent. The end-cap of the plastic protective
cover for the conical scan feed was blown from the cover and the dipole spinner
was foui.d lying on the deck. The protective cover wee struck by the reflector.
(See Photographs AAC" 60-1556-11 and AACR 60-136-1).

The Fire Control Radar Equipment, Mark 4, Mod. 0, Serial #115, lo'cated on
The Gun Director, Mark 33, in the U.S.S. RALPH TALBOT (DD-390) at a distance
of about 1200 yards from the origin of the Test "A" blast, was only lightly
damaged by the e.ffects of the blast. The paint on the CW66AAH Antenna Assembly
was scorched. The noodle on the CDW22AAD Train Meter was bent so that it could
not move freely and the sensif Ivity of the CW46AAC Receiver Unit was consi4er-
ably below normia.L It is estimated that the damage could be repaired by the
ship's force in a short time.

The Fire Control Radar Equipment, Mark 4, Mod. 0, Serial #296, loceted on
the Gun Director, Mark 33, in the U.S.S. STACK (DD-406) at a distance of about
1300 yr Fds from the point of explosion in Tbat "A", was slightly damaged by
the effects of the air explosion of the atoa1c bomb. Tbe paint on the surfaces
of the CG66AAH Antenna Assembly was scorched. Three pyrex dipole-covers were
broken and the d" oles contained were bent or broken. Many of the plastic wash-
ere which positioned the ends of the dipoles in the centers cf the pyrex covers
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TFb. "A" (Cont'd)

FIRE CONTROL hADAR (Cont'd)

were melted so that the dipoles were free to -ibrtrte within the pyrex tubes.
The CW46AAC Receiver Unit was detuned anO the sensitivity was foun'i to be con-
siderably below normal. The operation of the GW55AAC Train and Elevation In-
dicators was very broad anrd insensoitJvF. The range-crarik of the CW23AAE Rangc
Unit was binding and the range zero-set reading was shifted. Repair of dam-
age is estimated to re-aire approximately one and one-half man-days of work
1y the ship's force. (See Photographs AACR 234-1984-4).

The Fire Control Radar Equipment, Mark 8, liod. _), Serial #125, located
on the Gun Director, Mark 34, of the U.S.S. ?ENN6SYiVAAi.LA (B 38) at a distance
of about 1800 yards from the point of origin of the tlast, was found to be
operating at reduced efficiency after the "A" Test. It was found that the con-
version efficiency of the type IN23 crystal in toe CGW43ACU Transmitter Receiver
Unit was considerably reduced. It is believed that the 1"J,,ry to the crystal
assembly was caused by the shock effects of the explosion of the nuclear fis-
pion bomb. The equipment was repaired and placed in good operating condition
in a few minuti time.

The Fire Control Radar Equipment, Mark 10, Mod. 5, Serial #87, located on
the port Gun Fire Control System, Mark 57, in the U.S.S. PENNSYLVANIA (BP 38)
at a distance of approximately 1800 yards from the point of explosion of the
nuclear fission bomb, was only slightly damaged by the effects of the explosion.
The plexiglas protective cover for the conical scan feed of the CW43ABH Trans-
mitter Antenna Assembly was scorched and the cap was loosened, but the equip-
ment was operative at full efficiency.

The Fire Control Radar Zquipment, Mark 22, Mod. 0, Serial #445, 2.ocated
on the Forward Gun Director, Mark 37, in the U.S.S. PFNNSYLVANIA (BB 38) at a
distance of approximately 1800 yprds from the point of burst of the atomic
bomb, was found to be operating at reduced efficiency after the burst. It was
found that the conversion efficitacy of the type IR23 crystal in 'he CW43ACJ
Transmitter Receiver Unit was greatly reduced. It is believed that the damage
to the crystal assembly was caused by the shock effects of the explosion of
the nuclear fission bomb. The equipment was repaired and placed ij, good operat-
ing condition in a few minutes time.

The Fire Control Radar Equipment, Mark 28, Mod. 2, Serial n621 located
in Sky 7, in the U.S.S. PENNSYLVANIA (BB 38) at a distance of approximately
1800 yards fýom the point of origin of the Test "A" explosion wis found to be
damaged by the effects of the explosion and was inoperable. The cap of the
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FflE CWBQ RAI)AR (Cont'd)

plexiglas antenna cover on the CW6WJQ Antenna Assembly was founl separated
from the cover and lying on the deck. The surface of the cover was scratched
and scorched and the threadR of tk~e cover fitted very loornely. (See Photograph
AACR 60-1555-10).

The Fire Control Radar Equipment, Mark 28, Mod. 2, Serial #264, locted
on the after Gim Director, Mark 37, in the U.S.S. PhMNSYIVANUA (BB-38) at a
distance of approximately 180O yards from the point of the explosion of the
atomic bomb, was negligibly de, aged by the effects of thei explosion. The
holding screws on the elevation lock of the CW66AJQ Antenna Assen'bly were
broken, but the operation of the equ!.pment was not imp•i•red.

The Fire Control Radar Equipment, Mark 3, Mod. 1, Serial #29, located
on the torward Gun Director, Marx 20, in the U.S.S. NEW YORK (BB-34) at a
distance of about 190 yards from the point of burst of the atomic bomb war
lightly damaged by the effects of the burst. A black horizontal line ruled
on the surface of the plastic screen over the face of the cathode-ray tube
in the CW55AAR Control and Indicator Unit was burned into the surface of the
plastic. The glass wai broken in the CW22AAD Train Meter; (See Photograph
AACR 79-1810-8).

The Fire Control Radar Equipment, Mark 3, Mod. 1, Serial #32, located on
the after Gun Director, Mnrk 20, in the U.S.S. &;X YQRK (BB-34) at a distance of
about 1900 yards from the point of burst of the atomic bomb, was heavily dam-
aged by the effects of the burst. The cast light-metal supporting brackets
for the CW66AAE Antenna Unit failed, and the antenna fell to the main deck.
The antenna itself wav not seriously damaged by the effects of the explosion
of the bomb. (See Photographs AACR 7"9-1811-5, AACR 71-2014-1 and 2).

The Fire Control Radar Equipment, Mark 4, Mod. O, Serial #152, located on
the forward Gun Dit-eotorp Mark 37, in the U.S.S. SARATOGA (CV-3) at a distance
of approximately 2800 yards from tho point of the air burst of the atomic
bomb, was slightly damaged but still operative after being subjected to the
effecta of the burst. The glass in the GW22AAD Train Meter was shattered. The
shock mouiut frame for the CW55AAB Control and Indicator Unit was jarred loose
from its mounting, and the ventilation air-hose to the blower was disconnected,

The Fire Control Rwdar Equipment, Mark 4, Mod. 0, Serial #153, located on
the after Gun Director, Mark 37, in the U.S.S. SARATOGA (CV-3) at a distance
of approximately 2800 yards from the point of origin of the blast of the nucler
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fiseJc "Do,,, #,as eJ.Ihtly damaged but still fully operative after being exposed
to t*.e effecte cf toht. t'-4losion. The exposed cables on the starboard aide of
th,. .ntemiw mou%-t were 1.sterec. The glass in the CW22JAD Train Meter was
bJ.en. The mounti!ng oricket of the uW55AAP Control and Indicator Unit was

its .T,,,rlti:jz.

r Fire ('onTrol frdcr Equipment, Mark 28, Mod. 0, Serial /M9, located on
tY Cn bG-x, M .k 33, in the U.S.S. MUGFORD (ED 389) at a distance of
appruimatea.•y 90C y~rcs from the point of explosion of" the atomic bomb was
ren•t-•' n rati. Oy the effects of the explosion, but was not severely
damaged. i' s glos envelope of V(7)2, a type 836 vacuum tube, in the CW20280
High Voltage Rectifier was cracked. Ukhe elevation alignment of the CW43ACK
Transmitter AntennE Assembly was changed by plus three degrees.

The Fire Control hadar Equipment, Mvark 28, Mo&. 3, Serial 41501, located
on the Gun Director, Mark 33, in the U.S.S. MAYWAT (DD 402) at a distance of
approximately 3600 yards from the point of the Test "A" atomic bomb explosion
was found to have its radar-line-of-sight shifted 1 degree, 11 minutes to the
left of the optical-line-of-sight after the test. The efficiency of operation
of the equipment was nnt. sezi.'usly redue nd io repair other than antenna
alignment was found to be necessary.

S-E-C-R-F-T
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The'U.S.S. AP$UNSAS (B-33) was approximtely 300 yprds distant from the
center of the explosion and was sunk.

The U.S.S. FALLOW (APA-81) was located at a distance of about 500 yards
from the center of the explosion. On the Oun Sight, Mark 14, Mod. 6, located
on the port after 20W' machine gun, the rear window wns broken and there was
moisture on the optical surfaces.

The U.S.S. SARATOGA (cV-3) was located at a distance of approximately
500 yarda from the center of the explobion and was sunk.

The U.S.S. PENSAC0LA (CA-34) was located at a distance of about 700 ynrds
from the center of the explosion. On the Gun Sight, Mark 14, Mod. 6, located
on the after port 20I machine gun, the ray filter mechanism was Jammed in the
OIN" position. The Gun Sight, Mark 14, Mod. 6, located on the starboard search-
light platform wes removed prior to Test "0'.

The U.S.S. HUGHZS (DD-410) was located at a distance of approximately 700
yards from the center of the underwater explosion. The Gun Sight, Mark 14, Mod.
8, lo•ated on the after Gun Director, Mark 51, was blown from the director.
(Photographs ABCR 66-151-4; AmR 66-151-5). The case was broken from the se-
curing rod bearing and the ray filter mechanism was frozen in the "IN" position.
On Gun Sight, Mark 14, Mod. 8, located on the after port Gun Director, Mark 51,
the ray filter mechanism was Jsimed. The ray filter mechanism was also jam•en•
or Gun Sight, Mark 14, Mod. 6, located on the after 20M0 gun, and on Gun Sight,
Mark 14, Mod. 6, located on the forward 203M gun. There was moisture on the
elevation mirror of the Oun Sight, Mark 14, Mod. 6, located on the port forwnrd
203MM m-hine gun and rortions of silver reflecting surface were found to havz
peeled from the mirror. All the Ju.med ray filter mechanisms were found to be
in the NINO position.

The U.S.S. MA.hA3T (DD-402) was located at a distance of approximately 800
yards from the center of the explosion. Moisture was found on the interior
mechanism of the Gun Sight, Mark 14, Mod. 8, located on the after Oun Director,
Mark 51.

The U.S.S. GASCOUADR (APA-85) was located at a distan e of approximately
800 yards from the center of the explosion. The %un Sight, Mark 14, Mod. S,
was found to be undamaged.
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OPTICAL ( atimued)

GUNSIGHTS h1&U U (schhntiug

The U.S.S. BRULZ (APA 66) was located at a distance of about 800 yard.
from the center of the burst. Althuugh there was no power available for en-
ergizing the Gun Sights, Mark 14, a thoroug visual inspection was ade, and
the sights were found to be undamaged.

The U.S.S. NEVADA (BB 36) was located at a distance of approximately 1000
yards from the center of the explosion. The only two gun sights, Mark 14, Mod.
6, which had remained operable after the Test OAO explosion were found to have
asutained no damage from the effects of Test OBO.

The U.S.S. TRIPPE (LD 403) was located at a distence of approximately 1100
yards from the center of the burst. The Gun Sight, Mark 14, Mod. 6, located
on the 20M machine gun amidships, starboard side, was rendered imop~rative by
moisture which condensed cm the optical surfaces.

The U.S.S. BiISCoz (APA 65) was located at a distance of about 1200 yards
from the ceater of the explosion. Power was available and visual and operation-
al checks were performed on the Gun Sights, Mark 14, which were installed
aboard. Ga Gan Sights, Mark 34, Mod. 6, on the signal bridge 12 ard A. mounti,
the ray filter mechanims were frosen in the *IN" position. The other two Gun
Sights, Mark U, Mod. 6, installed in the U.S.S. BRISCOE (APA 65) were found
to be undamaged, but it was not possible to perform checks on one of these
sigbts because it had been blown loose from its cradle.

The U.S.S. NEW YORK (HB 34) ws located at a distance of apprximately
1200 yarde from tUe center of the burst. As power was made availabli, visual
ard operational checks were made on the Gun SigAts, Mark 14, installed aboard.
The ray filter mechanis was jammed in the "IF* pesition on the Gun Sight,
Mark 14, Mod. 6, located on #1 20M machine gun. The Gun Sight, Mark U4, Mod.
S. located on 09 Gun Director, Mark 51, wa found to contain a considerable
amount of moisture in the interior ok, the optical system. The range shft was
10 alls above tolerance, probibly because of a shift in the range unit. The
Gun Sight, Mark 14, Mod. 8, located on #2 C.un Director, Mark 51, was readeree
inoperable by moisture that conder3ed on thA optical syate. Iu GOun Sight,
Mark 14, Mod. 6, located on #3 20MU mount, the movement of the recticle in
elevation was erratic, the dead zero was excEssive (40 mils) and the sight would
not generate super-elevation.

The U.S.S. SALT LAKE CITI (CA 25) was located at a distance of about 1200
yards from the center of the explosion. The aluminum protective cover for the
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QPTI (continual)

UNS•.GI-JTS. Mark ]A (continuedl

electrical connector plug on Gun Sight, Mark 14, Mod. 2, located on #2 20MM
machine gun was badly corrodede On Gun Sights Mark 14, Mod. 2, located on #8
209M machine gnn, the elevation thermo-switch was n6t oporating properly, the ray
filter was cracked, and the s4eght bracket was broken. All other sights were given
an operational check and were found to be in operating condition.

The U.S.§. DAWSQI (APA 79) was located at a distance of approximately 1300
yards from the center of the explosion. As no power was available only a visual
inspection was made. Moisture was found on the interior optical surfaces of the
Oun Sight, Mark 14, Mod. 6, located on the 20MM machine gun forward.

The Gun Sights, Mark 14, installed in the U.S.S. MU6TIN (DD 413), located at
a distance of about 1300 yards from the center of the burst, w6we given a thorbugh
visual inspection but were not energized because power was net available. The
eights were found to be undamaged by the efxiects of the explosion.

Operational checks were made on all Gun Sights, Mark 14, installed in the
U.s.1. PNMISYLVANXA (BB 38) which was located at a distance of approximately 1400
yards froia the center of the explosions The sights were found to be operable at
normal efficiency. However, Gun Sight, Mark 14, Mod. 8, located on Oun Director,
Mark 51, was not calibrated because the calibrating fixture could not be mountod
due to the frozen support rod bushing.

As power was not aveilable, only visual inspections were made' on G(un Sights,
Mark 149 instaUed in the IT.S.S. WILSCK (DD 408), whick was located at a distance
of about 1400 yards from center of the burate It was found that although the
sight mechanisms ware andamagedp motsture had condensed on the optical surfacese

As no power was available, only visual in3pections were made on the Gun
Sights, Mark 14, installed in the U.S.s. CRITTEUDEN (APA 77), which was located
at a distance of about 1500 yards from the burst. On. the Gun Sight, Mark 14,
Mod. 6, located cn the 20M mac:hine gun (saarboard amdshipe) the ray filter
lever was found to be broken off its shuft, but the ray filter machanism was
still operative. All other Gun Sights, Mark 14, w-re found to have sustained
no additional daziage from the effects of Tent "Br.

No power was available %n the UTS.3. BRACKEN (APA 64) which was located
at a distanot% of approxim-ftelY 1800 y7rds from the burst, but a thorough vibual
inspectiou revealed that moisture had coll.1%cted Im ithe interior of the case and
on the opticI sum4faces of sil the Gun Sights, Mark 14.
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O•O•AL (continue)

G•UNOhT8. hark 14 (icnatl&oW

As there was no power available, only visual inspections wore made on
Gun Sights, Mark 14, Installed in the U.S.S. RALPH TALBOT (DD 390) -Aeih was
located at a distance of about 1800 yards from the center of the burst. The
range and deflection spot mechanisms were :frozen on the Gun Sight, Mark 14,
Nod. 6, located on the port 20MM machine gCn amidships. Co•densed moisture
was present in the interior of the sight snd on its optical surfaces.

Becanse of lack of power for energizing the Gun Sights, Mark 14. installed
in t•he U.S.S. STACK (DD 406), which was located at a distance of approximately
1800 jards from the center of the burst, onl: visual inspections were performed.,
Condensed moisture was found ox the front and rear idndows of the Gun Sight.
Mark 14, Mod. 8, located on the Gn Director, Mark 51. On bhe Gun Sight.' Mark
14, Mod. 6, located on #3 20MM machine gcn, moisture was found. to have collected
on the front and rear windows and on the interior optical surfaces. On Gun Sight,
Mark 14, Mod. 8, located on #4 2OMM machine gun, the front window was found to
be cracked and moisture was found in the interior of the sight. On Gun Sight,
Mark 14, Mod. 6, located on the 20MM machine gun, port amidships, it was found
that the eleva. on spot mechanism was broken and that the reticle did not move
when the elevation spot mechanism was operated. Condensed moisture was found
inside of the Gun Sight, Mark 14, Mod. 6, located on 20)0 machine gun (forward,
port side).

Because og lack of power, only visual iLspections were MAde on the Gun Sight,
Mark 14, Mod. 6, located on the after port 20)M gun mount in the U.S.S. BABROV
(APA 61) which was located at a distance of about 1900 yards from the center of
the burst. It was found that moisture had collected on the interior op AIcal sur-
faces of the eight.

The two Gun Sights, Mark 14, installed in the U.S.S. YI1LMORU (APA 83,
located at a distance of about 2100 yards from the center of the explosion, were
found to be undamaged.

As there was no power avallable, only visual inspections were performed on
the Gun Sights, Mark 14, installed in th* U.S.S. HHUD (DD 404) which was located
at a distance of about 2300 yards from the center of the burst. The rvY filter
mechanism was frozen and moisture had collected in the interior of the Gun Sight,
Mark 14, Mod. 6, located on the forward starboard 2OMM gun. The ray filter mech-
anism was frozen on the Gun Sight, Mark 14, Mod. 6, located on the 2031 gun, amid.-
ships starboard side. The deflection spot mechanim and the range mechanism were
frozen on the Gun Sight, Mark 14, Mod. 6, located on the 20N0 gun amidships port.

Since power was not available, only vIsual inspections were accomplished on
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Gun Sights, Mark 14, installed in the U.S.S. B&NM (APA-60), which was located
at a distance of approximately 2300 yards from the point of explosion of the a-
tomic bomb. It was found that the condition of the sights had not changed since
the Test "A" inspection.

No power was available, but a thorough visual inspection was made on the Gun
Sights, Mark 14, located in the U.S.S. BLAL (APA-63), at a distance of about
2400 yards from the burst, and it was found that the sights were not damaged by
the effects of the explosion.

The Gun Sights, Mark 14, located in the U.S.S. MUGFORD (DD-389), at a dis-
tance of about 2500 yards from the center of the explorton were given operation-
al checks and were found to be undamaged by the effects of the burst.

The Gun Sights, Mark 14', located in the U.S.S. BUTTE (AF.A-68), at a distance
of approximately 2700 yards from the center of the explosion were given operation-
al checks. It was found that the sights had sustained no damage from the effects
of the explosion.

Operational checks performed on the Gun Sights, Mark 14, located in the U.S.S.
GENEVA (APA-86), at a distance of about 2700 yards from the point of birst, re-
vealed that the sights were not damaged by the effects of the burst.

The U.S.S. WAI1WRIGHT (DD-419), was located at a distance of approximately
2900 yards from the center of the burst. The Gun Sight, Mark 14, Mod. 6, located
on Gun Director, Mark 51, was found to exhibit excessive dead-zero in train. The
Gun Sight, Mark 14, Hod. 6, on the 20M machine gun aft was found to be full of
moisture and consequently inoperable. The Gun Sight, Mark 14, Mod. 6, on the 201
machine gun forward was found to be inoperable because the optical system was cov-
ered with moisture.

The U.S.$. GARTERIT (APA-70), was located at a distance of approximately
3000 yards from the center jf the explosion. Operational checks made on the Gun
Sights revealed that the Gun Sight, Mark 14, Mod. 6, located on the 2OMM machine
gun, starboard side, had been rendered inoperable by noisture which collected on
the optical system. On the Gun Sight, Mark 14, Mod. 6, mounted on the after 20MM
machine, gun, a grease-film had collected on the train mirror but the sight was
fbund to be operable.

Operational checks made on the Gun Sights, Mark 14, located in the U.C.S.
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GUNSIgo. Mark 1 ( tidj.

NIUGARA (APA eý), at a distance of about 3200 yards from the center of the ex-
plosion, reveale4 that the Gun Sight, Mark 14, Mod. 6, located on the stigil
bridge, generated an excessive range shift, indicating tmt a displacement of
the range unit had occurred.

The U.S.S. CONYXNIAM (DD 71), was located at a distanoe of approximately
'4400 yards from th. center of the explosion. Power was available and operation-
al checks of all Gun Sight&, Mark 14, except the Gun Sight, Mark 14, Mod. 6,
located on 20"k gun, amidships, port side for which power could not be obtain-
ed, revealed that the sight operation was normal.

Operational checks were made on the Gun Sights, Mark 14, installed im the
U.SS. CORTLAND (APA 75) which was located at a distance of about 3600 yards
from the center of the burst. On Gun Sight, Mark 14, Mod. 6, on the 20MM gun
aft it was found that the ray filter had deteriorated around the edge#.

GIMSIGHTS. Mark _15

The Gun Sights, Mark 15, installed in the target vessels for Test "Bw
withstood the effects of the underwater explosion of the atomic bomb witholt
casualty. It was observed that moisture was present in the interior of several
of the gun sights, but this -ondition was probably due to methods employed in
the decontamination processes and to the fact that a considerable period of
time had elapsed preceding Test "JP, during which period the gun sights had
not been energised. No information is available concerning the Gun Sights,
Mark 15, installed in the U.S.S. ARKNSAs (BB 33), which was located at a dii-
tanoe of approximately 300 yards from the explosion and was sunk.

The ship in which Gun Sights, Mark 15, were installed next-closest to
the point of explosion was the U.S.S. FAILON (APA 81), about 500 yards dim-
tant fleom the point of explosion. Although power was not available, the Gun
Sight, Mark 15, Mod. 3, mounted on a Gun Director, Mark 51, was given a thorough
visual inspection. The sight was found lying on the deck with the seecuring
bolts missing, but the sight itself was found to be undamaged.

Because mo power was available, the two Gun Sights, Mark 15, Mod. 12,
mounted on Gun Directors, Mark 51, in the U.S.S. PENSACOLA (CA 24), about 700
yards dist;ant from the point of the underwater explosion, were Ziven only a
visual inspection and were found to be vadamaged.
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Because no power was available, the Gun Sight, Mark 15, Mod. 3, mounted on
"a Gun Director, Mark 51, in the U.S.S. GASCONADZ (APA-85) which was located at
"a distance of approximately 800 yards from the center of the burst, was given
only a visual inspection and was found to be undamaged.

As no power was available in the U.S.S. NYADA (BB-36) which 1as approx-
imately 1000 yards distant from the center of the burst, only visual inspect-
ions were made on the Gun Sights, Mark 15, installed aboard. One Gun Sight,
Mark 15, Mod. 3, mounted on the forward starboard Gun Director, Mark 51, was
found to hove been rendered inoperable by moisture which condensed on the opti-
cal surfaces.

Power was not available on the following na,.ed ships located at the ap-
proximate distances from the center of the explosion as listed below, but the
Gun Sights, Mark 15, mounted on Gun Directors, Mark 51, were given a thorough
visual inspection and were found not to be damaged by the effect of the explo-
sions

U.S.S. DAWS0N (A)A,-79) 1300 yards.
U.S.S. OATRON (AP1.4-l) 1400 yards.
U.SS. CRITT=hN (APA,-?) 1500 yards.-
U.S.S. BUL0K3N (AP&-64) 1800 yardsO

Although no power was available, e thorough visual inspection of the Gun
Sight, Mark" 15. Mod. 3, mounted on a Gun Director, Mark 51, in the U.5,8. E&R.-
NOW (APA.-81), about 1900 yards distant from the point of explosion, revealed
that the sight had been rendered inoperable by moisture which had condensed on
all the optical surfaces.

Because of lack of power on the U.S.S. R&NNR (APA-60), located at a di.-
tance of approximattly 2300 yards from the center of the explosion, only a vis-
ual Inspection was made of Gun Sight, Mark 15, Mod. 3, which was mounted on a
Gun Director, Mark 51. The eight was found to be undamaged.

On the U.S.S. CARTBM (APA•-0), located at a distance of approxlwatel;ý
3000 yards from the center of the burst, a complete visual and operaoional In-
spection rev~aled that the Gun Sight, Mark 15, Mod. 3, mounted on a Gun Dir-
ector, Mark 51., was not damaged by the effects of the explosion.
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GUNSIgm's. M!rJ_ (Cont'~a)

The Gun Sight, Mark 15, Mod.. 3, la, ted on a Gun Director, Mark 51,
in the 17.S.5 bA1%TArRA (APA-87). A^rproximvately 3200 y~rds distant from the
center of the *x~lcsien, warn gi".... a cv')p1ete - ioual L_.d. op.. rt~otal
Inspecti..n eu'd 'fas fo-.4nd to be undamaged. ry the affect* .:of the underwater
c %105 ion,

Onl the U..3.S. CORTLAYD. (APA.-75), locate". at i _fstanoe of appro,*
imtnaely 3A00 ya~rds from tha center o~f the Inrst., P' cov. ote v~sual q.kd.
c - ational inepection of the G-un Sight, M~ak 15, nod. 1, mounnte on
Gun Director, Mar~k 51, rovealed tl1&t thi. sight a ~ot cýor.-ed tv~ the
effects of th.. test.

were wabject(, t~o the effects cuff the exploslon cf! the f.~ta ishlon boo~b
diring Tant "B". Of a t, taJ. of 49 rangef ir.l.rs In nue 1 tl za Yi.0us
ships.. 37 were in excellent condition prior to the test, Of ti.1,,e '

five werzo danm?.gsd t.- the effects of the underwater e'Kplos.i~n &T1 two ~
rendered. inopera.ble I~ the entrance of me4sor.sV.'.

Tb. U.S.S, !WXASAA.. (BB-33) located at a distance of ý-bo;1 300 vards
from the psint of :'.e. explosion vas sunk.

The U.S.S. SARA T,)GA (C"'-3) located at a distance of art. ox`x_.ittely
500 yardb from tr'.i center of the explosion was. sunk.

The )',.S. FALLONI (APA..81) located at a distan~e of &L.bout 'Do Yards
from tka ce)Aer of t'te ex-)losien was equipped with a Rangefi.,drr, Mark 65,
Mod. 0, flerial i460J, zountod. on the bridge. The weather- shi %;Id wain carried
away and counttrwoight wat broken from the rangefPindr, b..eaking the

ill.~Katienhousl~ig of the internal adjustment system. Dirt and moisture
Itd e.llectod in the eye~piece system. A. visu&l inspeCtioc indleated that

t- i rang~afinder was Inoersable. (See Photograph ABCR 62_-sk166-112).

TLI: C.3.8. PZU^LOLk (CA..24) was located at a distance of approimately
~',"O I&e14 tro. the point of explosion of the atczAic bomb. The Rangefinder,
Mcr~k 4,0, X94.. 0; Svria #14, located In the after Lazn Director, Mark 35, was
averious'.- da~rageL 'ir shack. The right &nd left end. reflectors were shattered
and tha astwkiluutnam rangefnader support pedeostals were fractured, It was
not possible ý* turr the &&ji'ster kneb to Its full normal limits of threw,
prubably becance of Internal mechanical damage In the end. boxes.14 ll4 -
Snclesure (D) 0~ Di?outor Ship Material. Serial 001500.
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The Eangefinder, Merk 42, Mod. 2, Serial #156, mounted in a Mark 37 Direc-
tor in the U.S.S. HUGHES (DD-410) at a distance of approxiwately 700 yards from
the center of the explosion was lightly damaged by th. effects of the explosion.
The range rechanism tended to bind when the range dial read 16,800 yards, lndi-
catirg damage to the range input mechanism.

The U.S.S. MAE•.LTT (DD-402) was located Pt a distance of about 800 yards from
the center of the explosion. The Rangefinder, Mark 41, Mod. 3, Serial #54, was
not given a complete inspection because the end window covers were frozen and the
inispection tiae vwaf so limited by radioactivity that it was not practicable to re-
move the covers. Flowever, a visual. inspection of the external parts revealed no
damage.

The Rangefinder, Mark 65, Mod. 0, Serial #484, located on the U.S.S. GAS-
CONAD1 (APA-85) et. a distance of approximately 800 7ards from the poiut of the
explosion, was not damaged by the effects of the explosion but the rangefinder
was inoperable becaus' of damage to the mount. The bearing saddles were bent
outward, Jaming the rangefinder in elevation, and the saddle supporting arms
were cracked. Ihe head shield was badly distorted. (See Photograph ABOR 100-4210-
10)

The Rangefinder, Mark 63, Mod. 0, Serial #131, installed in the U.S.S. ZRULU
(APA-46) about 800 yards distant from the center of the explosion, was found to
be undamaged.

Onthe U.S.S. N3W TORI (BB-34), located at a distance of approximately 1200
yards from the center oz the explosion, the doors on the two Rangefinder Mounts,
Mark 35, (Port and Starboard Navigating Bridge) were found to be buckled and jam-
red sn that They could not be opened. Consequently, the angefinders, Mark 54,
in the mounts could uot be inspected although their external appearance indicated
that thay were not damed by the effects of the explosion.

The Rangefinder, Mark 42, Mod. 13, Serial #739, installed in the forward
Gun Director, Mark 33, in the U.S.S. SALT LAKE CITY (04,25) and approximately
1200 yards distant from the center of the Test "B" explosion, was not given a
comr1 ste inspection because the left-end window cover was frozen in place due
to salt-water corrosion, but no damage was discovered when the complete inspect-
ion was performed.

Beyond a radius of approximately 1400 yards from the point of explosion of
the Test "B" ato:Aic bomb all rangefinders and associated equipments weie found to
be undamaged and operable at normal efficiency.

Enclosure (D) to Director Ship Material Serial 001500.
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TEST IBO (Cont'd)

QPTICAL (Cost'dl)

TELESCOPES

Only three telescopes sustained damage from the direct effects
of the Test IBI nuclear fission bomb explosion. On one Telescope,
Mark 61, Med. 0, located on #1 50/38 gun mount in the U.S.S. HUGHES
(DD-410) at a distance of approximately ?00 yards from the center of
the explosion, the checker's eyepiece and the ray filter assembly were
found to have been shocked loose at the bass of the housing. The other
two telescopes were located in the U.S.S. SALT LAU CITY (CA025) at a
distance of about 1200 yards from the point of origin of the explosion.
One, a Director Telescope, M&rk 28, located in the after Gun Director,
Mark 33, sustained a cracked objective wiudow; on the other, a Telescope,
Mark 36, Med. 3, located on the #7 50/25 gun mount, the eyepiece and ray
filter assembly were missing for reasons which were not determined.

A great number of telescopes on all of the ships in the target
array were rendered inoperablo by moisture which had collected ir. the
eyepiece and ray filter housings. In some cases moisture was probably
introduced luring the processes used in decontaminating the ships, but
the majority of the moisture Is believed to have been introduced when
the heavy column of water descended "n the ships after the explosion.

PNRISCOPIS

The only periscope damaged in Test OBO was the Periscope, Mark 7,
M'ed. 2, locate*4 in # 2 turret of the U.S.S. NEW YORK (BB.34) at a distance
of approximately 1200 yards from the point of the underwater explosion ef
the ruclear fission bomb, the headepriss was found to have been cracked
by the effects of the explosion.

Enclosurn (D) to Director Ship Matorial Serial 00lOO,
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RAIGIEPMS AED COMPUTZRS

During Test "B" rangekeepers or computers were mounted in topeide etations

In the following named ships located at the approximate distances as listed belowt

U.S.S. AIRKL SAS (PB-33) 300 yards
U.S.S. SARATOGA (CV-3) 500 yards
U.S.S. MAYRANT (DD-402) 800 yards
U.S.S. TRIPFB (DD-403) 1100 yards
U.S.S. n•V TCRX (BB-34) 1200 yards
U.S.S. MUSTIN (DD-413) 1O00 yards
U.S.S. WILSON (DD-408) l-.00 yard.
U.S.S. RALPH[ TALBOT (DD,390) 1800 yard.
U.S.S. STACK (DD-406) 1800 ya••s
U.S.S. RHIND (DD-404) 2200 yards
U.S.S. MUGFOIRD (DD-389) 500 yard.
U.S.S. COIONGHAM (DD-71) 3500 yard.

During Test "B" rangekeepers or computer-s were mounted below-decks in the
following named ships located at the approximate distances as listed below:

US. S. ARKANSAS (BB-33) 300 yard,
U.S.S. EUcHES (DD-410) 700 yards
U.S.S. EVA•DA (BB-36) 10 yards,
U.S.S. NNW YORK (BB-34) 1 )0 yards
U.S.S. MUSTIN (DD-413) 1300 yards
U.S.S. PMMYTLVANIA (B.-38) 1400 yards

Tron an examination of all available data it may be observed that no range-
keeper or computer mounted in a topside location sustained any damage from the
direct effects of the underwater explosion of the nuclear fission bomb, ENo-
ever, the decontamination processes caused 6xtensive sticking of knob and crank
assemblies,

No power was avasilabl to run the "A" and "BO test@ on the coqputer, Mark
1, Mod. 0, Serial #2, which was located on the U.S.S. HU(WIS (DD-410) at a di..
tance of approximately 700 yards from the point of the exploelen but all covers
were removed from the computer, and it was found that the water which had flooded
the compartment had entered tha computer and was standing to a depth of about two
feet. It was found that shock had caused disengagement of the OLDKAM couplinge on
the and. of shafts 49-3-3 (the Vrh Input to the elevation wind

Inclosure (D) to Director Ship Material Serial 001500.
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W_ ~GXEMRS AND POR)UTR (Cotined

component solver), 44-S63 (A to the 1/cr integrator). 49-S-22 (xo tr, differential
D-53, where it combines with xiv to make ud), and 49-S-31 (Us line going to the Cor-

rector Section). These shafts had dropped to the bottom of the case and It was not-

ed that the couplings were not equipped with lock-springs which might have prevented
the oasualty. (See Photogreph ABCR 66-151-8). It was also observed that the units

in the lower portion of the computer were severely corroded too a result of flooding.
(See Photorraphs ABOR 86-151-11 and 12).

The stable elements that were exposed to the effects of the underwater explo-

sion of the atomic tomb in below-decks locations were inctalled in the following
ships at the approximate distances from the point of explosion as listed:

1. U.S.S. ARKANSAS (:BB-33) 300 yards
2. u.S.S. SARATOGA (OV-.3) 500 yards
3. U.S.S. RUGHES (DD-410) 700 yards
4. U.S.S. N!vADA (BB-36) 1000 yards
5. U.S.S. NM YORK (BB-34) 1200 yards
6. U.S.S. MUSTIN (DD-413) 1300 yards
7. U.S.S. PENNSYLVANIA (13-38) 1400 ynrds
S. U.S.S. WAINWRIGHT (DD-419) 2800 yards

The stable elements that were subjected to the effects of the underwater ex-
plosion of the nuclear fission bomb in top side locations on a Gun Director, Mark

33, or a Gun Director, Mark 35, were irstalled in the followiloý. ships at the ap-

proximate distances from the point of explosion as listed bel,:1:

1.. T.S.S. PESACOLL (CA-.34) 700 yards
2. U.S.S. MAYRANT (DD-40_2) 800 yards
3. U.S.S. TRIPPE (DIM403) 1100 yards
4. U.S.S. SALT LAKE CITY (CA-25) 1200 yards
5. U.S.$. WILSON (DD-408) 1400 y-rds
6. U.S.S. RALPH TALBOT (DD-390) 1800 yards
7. U.S.S. STACK (DM-406) 1800 yards
8. U.S.S. RHIND (DD-404) 2200 yards
9. U.S.S. MUGFORD (DD-389) 2500 yards
10. U.S.S. CONGHAM (DD-371) 3500 yards

Inclosure (D) to Director Ship Material Serial 001500.
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The Stable Element, Mark 6, Mod. 5, locpted im the Internal Communik.a-
tiones room of the U.S.S. HUORM (DD-410) at a distance of approximately iOO
ytrds from the point of explosion of the nuclear fission bomb, was heavily
damaged by the effects of the explosion. The stablei element was apparently
subjected to a severe upward vertical shock as a result of the explosion.
The inertia of the heavy sensitive element caused shearing of the tapered
pin in the collar at the base of the rotating fork. The follow-up mognet
was forced against the umbrella, fracturing the umbrella and injuring the
follow-up coil. The gimbal roteting pinion became unmeshed from the rotat-
Ing fork gear. The top of the upper fork-beariig forced the idler gear to
the IDG Synohro out of mesh with the synchro drive gear. When the rote ting
fork assembly started to return to its original position the idler gear did
not remesh with the synchro drive geer. The idler gear was canted to one
side and the rotating fork assembly remained about 3/16 inch above its nor-
mel position. Rntation of the inner gimbal oystem wap prevented by the dis-
torted and Jammed. gears in the rotating fork drive. Water, which entered
the stable element from the flooded Internal Communications Room, caused
heavy corrosion of all parts of the equipment to the height of the umbrella.
See Photographs ABCR 82-4224-12, ABCR 82-4225-1 and ASCR 82-4225-2).

Thre., stable elements in the U.S.S. PENSACO TA (QA-24) located at the
same distance of approximately 700 yards from the explosion as the U.S.S.
HUMHES, were heavily damged. The Stable Element, Mark 2, Mod. 4, locAted
in tho forward Gun Director, Mark 33, was damaged beyond economical repair.
The base plate, which is a part of the stable element case and which mounts
the level and crosslevel follow-up motors, clutches, and numerous shafts and
gears, was broken loose and dropped about one inch. The position-ang)e-plus-
level-output shaft's lower mountirn bracket was broken.' Several small frag-
ments were broken from the bottom front section of the stable element case
and the mein rear cover of the cate was broken into three pieces. The level
output shaft was disengaged at the first gear-mesh outside the stable elem-
ent case, and its housing ond bracket was broken in several places. The Old-
ham coupling in the level hand-input shpfting inside the main cover at the
lower left side and the coupling in the position angle input shaft were both
found to be disconnected. There was excessive end-play in the inner gimbal
system, and the level and crosslevel drives were jammed. (See Photographs
ABCR 100-4203.6, A3CR l00-4203-7 and A33CR 100-4205-8). The Stable Element,
Mark 2, Mod. 4, located in the after Gun Director, Mark 33, sustained dam-
age very similar to that of the forward stable element described above and
could have been rebuilt only at excessive cost. On the loft dide of the sta-
ble element case a vertical break extended from the crosslevel follow-up
switch to the lower access cover and base plate.
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TEST E'R (Continuelg

FIRE CONTROL (Continued)

STABLE ELE1•TS (Continued)

On the right side of the case a dlagoa'il break ext.4--nded froa the lower forwrd
corner to a point about 18 inches abrve the base plate ut .he r.Vht rear. On
the rear side of the case at diagcyjal break extr-'jed ]i"ou, tio level output shaft
to a point about 18 in-*ee alovti the Lase plate tL The •lh•h reir. The base
plate, which mounts •.he level an? c;-oss-lovel fo_'oq-ai c.-,-a. clr',ches and
numerous shafts and gears, had broker. loose amri h'.& dioppe. ii four inches.
The level output shaft was disengaged at the first - '-., the stable
element case and its housing and brackvt were broken !a . .- iaces. The
Oldham coupling in tý- level hand-input shafting, located ftr:"'•% th'ý stable
element case at the lower left, and the coupling in tht l o -.- agle input
shaft were found to be disconnected. The level and cicas-lovi 1xives and the
gimbal rotation system were binding because of the dircortee ,." ing and the
broken case. The follow-up panel cover was blown out of ie _.te and its hinges
were broken. The follow-tip panel was blown out, of thk panel rra its hinges were
broken. Seven power tubes, type C6A, wero brkeen. (Sed ?ic+graphs ArCR 78.
1683-4, ABCR 78-1683-5 and APCh 78-1683-6). The Stable El~.rznt, Mark 3, Mod. O0
located +in the forward Gun Director, Mark 35, Sustained one broken power tube,
type C5B. The Stable Element, Mark 3, Mod. 0, located in the after Gun Director,
Mark 35, was severely damaged by a vertical shýck. This upward thrust, applied
to the heavy gyro case assembly, broke the grro gimbal ring and the inner arm,
and caused the gyro case assembly to strike the under side of the follow-up
c-il and the follow-up coil support. The blew broke the follow-up coil, fellow-
up coil support, follow-up magnet ar.d the East-West levil bubbl. The 4yro case
and the gyro gimbal ring were disloded from their pivot studs and the gyro case
dropped to the cross-level frame. The level and cross-level follow-up panels
were demolished, with all amplifier and power tubes broken, the electrical wir-
ing torn loose and broken, and resistors, condensers, and electrical connectiodb
blocks torn loose and broken. (See Photographs ABCR 78-1683-12 and ABCR 78-1715-1.

The Stable Element, Mark 2, Mod. 13, located in the forward Gun Director,
Mark 33, on tLe U.S.S. SALT LAKE CITY (CA 25), about 1200 yards distant from
the explosion was severely damaged in Test "BO. The level output gear bracket
and housing, located on the lower front side of the stable element case, ws
broken and bent by contact with the underside of the trainirg circle weather-
stripping. In the cross-level preamplifier unit an electrical connection-block
and a support plate for resistors and condensers were broken. The most seor-
ous damage occurred to the sensitive element when a lateral movement caused a
gyro gimbel bearing and a pivot stud to be forced out through the opening of
the inner arm. The opposite gyro gimbal bearing was forced partially out of
its recess. Thie casualty caused the protruding stud to touch the outer gimbal
ring, preventing rotation of the inner gimbal system.
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FIRE C -ONTROL (cniud

STABL UDIT (cntnud

All stable element electrical circuits were grounded when the after ,yro room
containing the 6tab2e element control panels was flooded to a deroth of three feet.

The Stable Tlement, Ma&rk 2, Mod. 1, located in the Gun Director, Mark 33,
on the U.S.S. RFIND (DD-404) at a distance of about 2200 yards from the center
of the explosion oas severely damaged by a lateral motion which cased a gro
gimbal bep ring ead a pivot stud to be forced out through the opening of the in-
ner arm. The protruding stud touching the outer gimbal ring prevented rotation
of the inner gimbal system. The opposite gyro gimbal bearing and pivot stud
separated because of a missing gyro gimbal bepring retainer nut which had been
broken off and removed after Test "A". The separation allowed the gyro gimbal
ring and the gyr-o to drop and come to .cst on the base of the rotating fork.

It is well to note that very similar cr-,sualties occurred during Test "All to
stable selments in the U.S.S. STACK (DD-406), U.S.S. RHIND (D.-4o4) and the U.S.S.
SALT LAKE CITY (CA.-5). Durint, Test "A" the tapped threads were stripped in the
inner arm recess for the secturing screw which holds the pivot stud and the pivot
stud sleeve in their prorer position, and it is considered probable that had it
been possible to repair Troperly the striTaed tl:eeads, the stable elements of
the U.S.S. RHIND (DD-404) and the U.S.S. SATm LAWE CITY (CA-25) would have with-
stood the effects of the iunderwater bla.

After Test "A" in certn'n ea'uipments the sprint, steel tube-retainer on the
type 06A power tubes f 1 and #4 in the level end crosslevel follow-up panel was
removed and a new hold for the securing screw was drilled in the retainer about
two inches below the original hole. The retainers secured in the new position
gripped the tubes closer to the top. The motion of the tube was limited, pre-
venting contact with the followl-up pane]. During Test "B" no power tubs, t:,e
C6A, were broken on equipments so altered.

The alteration describied above was performed on the level and crostlevel
follow-up panels of the U.S.S. WILSON (DD-408), U.S.S. RAIPH TALBOT (Dr-390),
U.S.S. STACK (DD-406) and the U.S.S. RHIND (DD.-404).

GUN DIRECTORS DULL pUPFOS

The dual purpose gun directors subjected to 'he effects of the underwater
explosion were located on the following named ships et the approximate distances
from the point of the explosion listed below:

1. U.S.S. ARKANAS (BB-33) 300 yards
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SA-ATOA, (CV-.3) 500 yards
3. U..3.S. HUGHES (DD-410) 700 yards
4. IU.S.S. P MPTSACOLA (CA-24) 700 yards
5. T.F.S, ytYRANT (DD-402) 800 y"rdb
6. U.S.*. 1EVADA (BB-36) 1000 yards
7. U.S.S. TRIPPE (DD-4oý) 1001 yards
8. U.S.S. 1, YORK (BB-34) 1200 yards
9. U.S.S. SALT LAKE CITY (0A.25) 1200 yards
10. u.S.S. MUSTIN (lDD-413) 1300 yards
11. U.S.S. PENNSYLVANIA (BB-:38) 1400 yards
12. U.S.S. WILSON (DD-408) 1400 yards
13. U.S.S. RALPH TALBOT (DD-.390) 1800 yards
14. U.S.S. STACK (DD-406) 1900 yards
15. U.S.S. RHIND (DD-404) 2200 yardc1
16. U.S.S. MUGORD (DD-389) 2500 yards
17. U.S.S. WAI1•dRIGBT (DII-419) 2800 yards
18. U.S.S. CONY1GRAM (DD-.71) 3500 yards

No inspection was mad- of the gun directors in the U.S.S. ARKANSAS (BB-33)
and the U.S.S. SARATOGA (CV-.3) because the Ehips were sunk by the effects of the
explosion.

The Gun Director, Mark 37, Mo.t. 0, Serial #2, on the U.S.S. HUGHES (DW-410)
at a distaace of approximately 700 yards frim the underwater explosion sustnined
the following damage: The gas seal was ruptured and distorted causing the Dir-
ector tc bind in train. Five of the twelve bolts securing the rangefinder to
the deck on the after 3ids were missing causing the director to bind in eleva..
tion. The crosslevel controller had been full. of water which caused rust and
corrosion, and all the fazes had been shocked out of their retaining clips. The
dAmper assembly of the Train R-ceirer Regulator was shocked off the pilot motor.
A broken friction assembly, two screws, and two springs were found lying in the
bottom cover. The contact head snd synchro of the Elevation Receiver Regulator
was jarred loose, ana tht! ýraln gear housing for the train pinion was full 'of
water.

The Gun Director, Mark 33, Moýi. 16, Serial #99, and the Gun Director., Mark
33, Mod. 16, Serial S8, locatpd in the U.S.S. PENSAOOL& (CA-24), at a distance
of approximately 700 yar-,Is from' the point of origin of the underwater explr.4sion
sustained the following daage: The Gun Director, Mark 33, Mod. 16, Serial 99,

SECRET
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TEST "B" (Cont'd)

FU. CONTOL (Cont'd)

GUN DIROCTORS DUAL PURPOSE (Cont'd)

located in the after superstructure was titled to starboard at an angle of about
10 degrees from its normal position and several ball rollers were lying about the
deck. (See Photographs ABCR 78-1683-.3 and ABCH 78-1683-7). The training worm
gear was unmeshed (See Photograph ABCR 78-1603-1). Two holding-down clips were
broken and the weather-seal was broken and distorted. The Gun Director, Mark 33,
Med. 16, Serial #98, in the forward superstructure sustained the following dam-
age: The director was canted to starboard (See Photographs ABCR 100.42.03-2,
ABCR 100-4203-3, ABCR 100-4203-4 and ABCR 100-4203-5). The after port corner
was found to be 47 inches from the deck axA the after starboard corner was found
to be 30 inches from the deck. (See Photograph ABCR 97-1684-1). The weather-
seal was ruptured and broken. (See Photographs ABCR 100-4203-9 and 4,03-10).

The Gun Director, Mark 33, Mod. 9, Serial #68, located on the U.S.S. MAYYANT
(Di-.402), at a distance of approximately 800 yar03 from the center of the under.
water explosion was not damaged by tlz effects of the explosion.

The Gun Directors, Mark 37, located in the U.S.S. NEVADA (BD-..36) at a dis.
tance of approximately 1400 yards from the point of origin of the underwater ex-
plosion, sustained the following damage: Gun Director, Mark 37, Mod, 37, Serial
#221 (port) was found to be frozen in train. Pressure applied to the train hand
wheels would not produce any movement of the director. An investigation revealed
that the director had been subjected to a very heavy lateral shock on the radial
rollers. The clearance of th6 rollers indicated that the training rack had been
distorted by the spot-pressure of the vertical rollers. The pinion cear shaft
of the training stop was bent so that the tops of the addenda of the pinion gear
were touching and jammed hard against the tops of the addenda of the training
gear rack, The pinion gear shaft of the Roller Path Tilt Corrector was bent so
that the tops of the addenda of the pinion gear made contact with the training
gear rack at the pitch circle. After the Roller Path Tilt Corrector pinion gear
and the training stop pinion gear were removed it was then possible to move the
director about five degrees in train, By moving the director back and forth it
wes found that the vertical roller locaeted at 30 degrees (see illustration on
the following page) would bind, on the vertical r-ller path, ;reventing move-
ment of the director in train. The clearances o.' the -ther rollers were found
to be as shown in the illustration on the following pagc.

The Gun Director, Mark 37, Mod. 37, Fierial #181, (St ,id) installed in
the U.S.S. NEVADA (BB-36) sustained the fo.lowing damt.e: ,.' w of the dir.

ector in train was found to be limited to about 20 minute-, Upon appli-
cation of excessive torque the director moved about one d&.-t, 1- "+p it frose,
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TEST 'B (continued)

FIRE CO0TROL (Contjiued)

GUS DIRECTORS DUAL PURQSE(Continued)

Further attempts to move the director failed. An investigatlon revealed that
the training pinion had a clearance of about 1/4 inch from the top of the tooth
to the bottom of the training rack nating tooth. The radial rollers on eithai
side of the training pinion had a clearance in excess of 1/16 inch of an inch.
The two radial roller- directly opposite on the port, side would not pass a 0.002
inch feeler gauge, the "allest available at that time. The train limit-stop
pinion anJ the inclination compensator pinion, both located between 'the two Jam-
ned radial rollers, were forced against the training rack so violently that the
mating teeth were broken. The shaft and housing supporting the limit-stop pin-
ion were btnt about five degrees out of line. The train securing-pin was locked
in the *OUT" position. The holding-down clips were found to be undamaged, with
a clearance of about 0.015 inch. It was concluded that the Director was shifted
to the port side by shock, causing the response gearing to Jam and bending a
shaft, preventing movement of the director in train.

The Gun Director, Mark 33, Mod. 9, Serial #'70, located on the U.S.S. TRIPPE
(DD 403) at a distance of approxirately 1000 yards from the point of origin of
the underwater explosion sustained no d.aage from the effects of the explosion.

The Gun Directors, hark 50, located in the U.S.S. NEW YORK (BB 3.) at a
distance of approximately 120W yards from the underwater explosion mastained
the following damage. The Gum Director, hark 50, Mod. 4, Serial #14, louated
in sky control a&V sustained no damage from the effects of the explosion. On
the Gun Direvtor, iark 50, Mod. 4, Serial #14, located in skr control forward,
the crosslevel throw-out clutch was rendered inoperative by corrosion and the
level drive 'oas jamEed and inoperable.

The Gun Directors, Mark 33, Mod. 16, Serial #102, located on the U.S.S.
SALT LAKE CITY (CA 25) at a&,proximrtely 120U yards distance from the underwater
explosion sustained the following damage: It was found that the Gun Director,
Mark 33, Mod. 16, Serial #102, located in the forward superstructure in the U.S.S.
SALT LAKE CITY (CA 21) at a distance of approximately 1200 yards from -Lhe point
of origin of the explosion could bW moved in train through about only twenty
five minutes of arc. It was observed that the securing pin had been )eft in
the "OUT" position during the test. The clearance around the weather seal in-
dicated that the entire director had shifted to starboard about. 3/8 inch. The
port rear holding-down clip wee sheared and part of tl'e clip was missng. It
was impossible to inspect the remaining hold'ng-down clips without cutting iway
parts of ths Gun Director's structure. The Gun Director, Mark 33, Mod. 16, S~ria1
#103 located in the after superstructure sustained no damage.
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The Oun DX.rector, Mark 37, Aod. 0. Serial #5, located in the U.S.d. M--
TIN (DD-413) approximately 1300 yards 11stent from the center of the underwater
explosion sustained no darage from the effects of the explosion.

The (kin Dlrector, Mark 37, Mod. 36, Serirl #209, and MWrk 37, Mod. 36, Ser-
Ial #2I0 located on the U.S.S. PINNSTLVANIA (335-8), at approximstely 1400 ya.,de
distance from the point of the underwater explosir.n.sustained. the following dam-
eAge. Both Gun Directore.were froren in train, the Gun Director, )erk 37, Mod. 9,
Serial 2D09, located on the sky lookout platform stmrbo#rd was chosen for inves-
tigate'on and it was found that the train likIng pin was frozen in the "IT" pos-
ition, The train lo,2king .in knob and switch asembly were removed and found to
be in perfect working order. Pressure was then applied by means of a 14 Inch
pipe wrench to the shaft extending fror the locking-pin knob and switch assembly
to the level gearts that drive the screw in the lockIng pin. By application of
all the force that one man could npply to the wrench, the locking pin was grad-
ually Jackad back to a position where the locking pin teeth cleared the train-
Ing rock teeth. The Gun Director was then found to operate perfectly clear in
train. The remaining sections of the train locking CeAr were then removed and
taken to the U.S.S. WRWTON (Ar-71 for further Inspectlon. It was concluded
that the director had been subjected to a torque in trAin, bending the guide-
bar and swedging the two teeth of the locking pin.slightly. This small amount
of swedge prevented retraction of the locking pin. The Port Gun Director, Mark
37, Mod. 36, Serial #210, was looked in train, but was not investigated due to
the restriction on time Imposed because of radioactivity. However, it is be-
lieved that the damage sustained by this gun director was similar to that de-
scribed above.

The Gun Director, Mark 33, Mod. 9, Serial #65, located on the U.S.S. WILSON
(DD-408) at a distance of approximately 1400 yards from the underwater exvIosion,
sustained only moderate damage with no reduction in efficiency. At the time
of the inspection no power was available for testing, but it was observed that
it was necessary to apply an excessive torque to the pointer s handwheels (about
125 pound-inches) in order to trein the director. A visual inspection foiled
to reveal the exact nature of the casualty.

SECRET
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GUN DIRUCTO= DUAL PUOS (Cont20d

The Gus Director, Mark 33, Mod. 8, Serial #46, located on the U.S.S. RAL
TALBOT (DD 390) at a distance of approximately 1800 yards frm the center of the
underwater explosion us not damaged by the effects of the explosiom.

O the Gun Director, Mark 33, Mod. 7, Serial #7l, located am the U.S.0S STANK
(DD 406), approximately 1800 yards distant from the underwater explosion, the di'.
estor securing pin was frosen in the looked position.

The Gun Director, Mark 33, Mod. 9, Serial As, located on the U.s.5. wHin
(DD 404) at a distance of approximately 2200 yards from'tbe pont of origin of
the underwater explosion sustained no damage.

On the Gun Director, Mark 33, Mod. 8, Serial 045, located on the U.S.S. MUG-
FOR(DD 389) at a distance of approximately 2500 yards from the center of the
underwater explosion, the plexiglas windows on the front and right side of the
director had become translucent.

On the Gun Director, mark 37t id. 0, Serial 11, located cm the U.S.S. WAI-
WRIGHT (DD 419) approximately 2800 yards distant f,-op the point of origin of the
underwater explosion, the 0.1 afd. condenser on the increasing side of the contact
head in th, train receiver regulator war, found to be shorted. The two 0.1 afd.
condensers that are connected in parallel on the deearasing side of the contast
head in the elevation receiver regulator were shorted and there was an oil leak
14 the gear housing of the Slew Sight, Mark 2, which wms caused by a damaged oil
seal.

On the Gun Director, Mark 33, Mod. 7, Serial #30, located on the U.S.S. Cop.-
IN•O•A (DD 371) at a distance of approximately 35M0 yards from the center of the
uaderamter explosion, it was found that excessive torque was needed to save tUr
pointer's handwheels, and it was observed that the director's line of sight was
plus 5 mnizutes off the bench-mark.

ON DinwLToS (SuACE)

All the surface gun directors exposed to the effects of Test "BO were located
in the following named ships at approximate distances from the centor of th. explo-
sion as shown belows

;. u.s. ARKANSAS (B3 33) 300 yards
2. U.S.S. PENSACOLA (CA 24) 700 yards
3. U.s.s. NEVADA (BB 36) 1000 yards
4. U.S.S. NEW XORi (33 34) 1200 yards
5. U.S.S. SALT LAKE CITr (CA 25) 1200 yards
6. U.S.S. FENNSLVANIA (BB 38) 140 yards
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GUN IBECTQIRS (SU9IAC9E) (-Cont'

The forward Grn Director, Mark 35, Mod. 0, located atop the forward super-
structure in the U.S.S. PENSACOLA (CA 24), approximately 700 yards distant from
the couter of the burst. and secured on a beartig of 000 degrees relative, was mod-
erately damaged with nc reduction in efficiency when the weather seal use ruptured
and parted on tha- rear side between bearings 140 and 180 degrees relative. The after
Gun Director, Mark 35, Mod. 0, located in the maintop and secued on a bearing of
180 degrees relative, sustained very serious damage from the effecto of Test *90*
The base of the trainer'•a tand eas completely broken through at its flange but re-
mained upright because it was supported by the train gears and shafting. both leos
of the rangefinder stand were broken, the weather seal was ruptured and there war
severe binding in the elevation and cross-level drives from the handuheels. (aee
Photographs No's. ABCR 78-1683-9, 10 and 11).

The U.S.S. NEW IO=K (BB 34), located at a distance of about 1200 yards from the
center of the blast, sustained serious damage to the after Gun Director, Mark 20,
and moderate damage to the forward Gun Director, Mark 2p, although the same type gum
director on the U.S.S. NEVADA (BB 36) about 200 yards nearer the point of burst sus-
tained no damage from the effects of Test PB3.

The Gun Director, Mark 20, Mod. 0, located in the foretop of the U.S.S. NEW
1WhL (BB 34) secured on a bearing of 000 degrees relative sustained moderate damage
but remained cperable. The radial tbrush-rollers ahowA- excessive clearances, e5-
oseding 3/A inch at onu roller. The after Gun Director, Mark 20, Mod, 1, located
in Spot 2 and secured on a bearing of 000 degrees relative, sustained very seriori
,m . Ow leveling screw was beat and the boldiog-don slip broke&, permitting
the director to tilt aft at an angle of about 3n degrees frnm its moreal posotion,
The upper half of tho left saddle-bearing was broken and the spotting glass bad been
forced from its left bearing. The starboard broadside hGu Direetor, Mark 6, Nod. 4,0
located in secondary aft and secured on a boar•jg of 180 dogreea relative, was om-
pletely demolished during Test NB', and the turmsmable ves brokaA into svmral pieses
(See Photographs ABCS 82-4221-8 sad 9). The port broadside Gun Director, Mark 6,
Mod. 4, located in secondary aft and secured on .a bearing of 180 degrees relative,
us demolished la the came manner. Pieoes of the turntable were scatterea about the
desk or romained suspended from the director pedestal. (See Photographs ADCM 82-
4221-10 aw n).

The U.S.S. SALT LAKE CITI (CA 25) at about 1200 yards distanee from the center
of ezplosion and the U.S.$. PENNSTLVANIA (BB 38) at about 14" yards distaaoe, mus-
taimed mo damage to their main battery gun directors.

It may be noted that moat of the damage to the surface gun directors involved

the failure of cast-alumainum parts.

QN DUME=,0~S UM 51

Damg to Oun Directors, Mark 51, and madifie~tiens: The U.SS. FALLON (APA 81)
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~lEn CONTROL (C-attd)

GUS DIREg=T0C . MU 51 (lanttd)

which mae approximately 500 yards distant from the *enter of the explosion aid the
U.S.S. PUMSACOLA (CA 24) which ws approximately 700 yards distant from the c€nter
of the explosion sustained no damage to their Gun Directors, Mark 51, from the effects
of the explosion while on the Gun Director, Mark 51, Mod. 2, in the U.S.S. HWGS
(W 410) which was approximately 700 yards distant from the point of burst the
counterbalance weight was missing. and the left trunnion had sheared off. (See Photo-
graphs Note ABCR 66-151-4 and 5). On the U.S.S. MAY1ANT (DD 402) at approximately
800 yards distanoe from the center of the explosion, the two Gun Directors, Mark 51,
(Mods. I and 2) were undaaaged, while on the U.S.S. GASCONADE (APA 89) at the ease
distance from the burst., a bent ring-sight was found on the Gun Director, Mark 51,
Mod. 3.

On the U.S.S. NLVADA (BB 36), which was approximately 1000 yard& distant from
the center of the explosion, two out of six Gun Directors, Mark 51, were damaged by
the effects of the explosion. On one Gun Dxrector, Mark 51, Mod. 3, the elevation
looking-pin vas frosen and on the other Gun Director, Mark 51, Mod. 3, the elevation
looking-pin assembly was missing.

'The Gun Directors, Mark 51, located on the following named target vessels at
the approximato distances from the center of the explosion as listed below, were not
damaged by the effects of the explosion:

U.S.S. TRIPPE (DD 403) 1100 yards
u.s.s. NET YORK (BB 34) 1200 yard.
U.S.S. SALT LAKE CITY (CA 25) 1200 yards
U.S.S. DAWSON (APA 7-9) 1300 yards
U.S.S. MUSTýN (DD 413) 1300 yards
U.S.S. PENNSYLVANIA (BB 38). 140 yards
U.S.S. INDEPENDENCE (CVL 22) 1400 yards
U.S.S. CATRON (APA 71) 1400 yards

On the U.S.S. WILSON (DD 408) located at a distance of about 1400 yards from the
point of burst, the left limit-stop was broken on one Gun Director, Mark 51, Mod. 1.

The Gum Directors, Mark 51, on the U.S.S. CRITTENDEN (APA 77) 1500 yards dis-
tant, and the U.S.S. BRACKEN (APA 64) and the U.S.S. STACK (DD 406, 1800 yards dis-
tant from the oenter of the explosion, were not damaged by the effects of the explosion,

On the U.S.S. RALPH TALBOT (DD 390), the right counterbalance weight was broken
from the Gun Director, Mark 51, Mod. 1, "nd the right trunnion was broken.

On the U.S.S. BARROW (APA 61), U.S.S. RHIBD (DD 404), and U.S.S. BANNGR (APA 60),
located at respective distances of approximately 1900 yards, 2200 yards, and 2300
yads from the center of the explosion, the Gun Directors, Mark 51, (and Mod&.) were
not damaged by the effects of the explosion.
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YlP3 CONTROL ýcoltinuad

GtNDIRECTOR, MIjk U~ Jkotnn3PfA

On the U.S.S. MUGIORD (DI)6-399), about 2&0O ynrds 'listant from the poir t of oig 4 n
of the explosion, the Gun Director, E'.,-k 51, V'od. 1, suatai:ted no d•a:&e, while
or. the Chin Director, .'trk 5i, Mod. P, the elevatIon lock'ng-•Ptn 'wss f-ind to oe
broken.

.'1 Gun Directors, MAr'- 51 (and Yods) instael'_d In lýhe U.S.S. WAIWI.GHT
(X-L.419), U.S.S. OARPTERT (APA-70), U.S.S. NAG&R5, (AYA-87), U.S.S. 001•MGMAI
(DD-371) and U.S.S. CORTLAkP (APA-7F) were at ,rtroximate diatances of over 2500
yards from the center of the explosion and sustained no damage from the effects
of the explosion.

GIZ RZ COXrROL SYSTIM

Two Gun Firs (Iontrol Systems, Yark 57, were mounted on the port and ster-
board sides of the bost deck in the U.S.S. PEP.SYLWA-IA (BB-38) which was lo-
cated st P_ distance of Approximately 1400 yards from the center of the blast,
but the systems were not dam..ged by the effects of the underwater explosion of
the nuclear fission b.Ab.

go* A7dj So2 SYSTW, M §

Two Gun Fire Control Systems, Marl. 53, wets mounted in the U.S.S. PENSACOLA
(CA-24) at a distance of npproximately 700 yards from the center oi the under-
water explosion of the atomic bomb.

The starboard system had 'been demolished during Test "A", but the port sye-
ter susta'ned no dea.ge attributable to the effects of Test "B".

Foa•r Ghn Fire Control Systems, Mark 63, were mounted in the U.S.S. PEMNSTL-
VANIA (03-1), approximately 1400 yarAe distant from the center of the explosion.
Thc four Gun Sights, Kar\" 15, Mod. 12, used in there systems hod beer removed
after Test "A", but a new sight Itad been installed end aligned in the port for-
ward system prior to l'est "B". The systems were not dCm.aged by the effects of
the underwater exolooon of the nuclear fission bomb.

T0OPlOJ DIRECTORS, Mcrk .7

The only e-nmrge to the Torpedo Directer, Mark 27, Vod. 1, Serial #6984
stsrbc-rd, locst.-d in the U.S.S. ATYRAIT (DJ.-402) at a distance of approximately

S1•ORET

Enclosure (r) to Director Ship Material Serial 001500.

Page 87 of 271 psges. Volume II.

3927



WT !-B" (oj~n~d

TOFTIO DITP7CTORS,j M

80(1 y•rds frnn the point of the underwnter explosion of tho atomic bomb, where
"he window over the own ship and t~r.,t dial group wAs found to have been bro-
ken, pro',-bly by 4e1'in. debrip; rnd five input knob mechanisms were frozen by
corrosion, re'der.':. tý director 'noperlble.

TOPJEDO COURSE INDICATOR

Torpedo course indicptors were installed on the following named ships at
the npproximate distances from tl-e point of the underwater explosion of the nu-
clear fission bomb as listed below:

1. U.S.S. hiGFES (DD-410) 700 yards

2. IT.S.S. tL&RAN (IDn-402) 80 yrds
3. U.S.S. TRIPPE (DD-403) 1100 yarde
4. U.S.S. MUJSTIN (DD-413) 1300 yprds
5. U.S.S. WIILSO'T (DD--409) 1400 yerds
6. U.S.S. RALPH TALBOT (DD-390) 1800 yards
7. U.S.S. STACK (DD-40S) .800 yards
8. U.S.S RHI.WD (DD-404) 2200 yards
9. U.S.S. MUG(TnMD (DD•3I9) 2500 'Yrds
10. U.S.$. WAIN1A;I(.HT (D2-EOlO) 2E0O yards
11. U.S.S. CONYPTGAN (D11-371) 3500 yards

After Test "B" condensed moisturp was observed inside thp case of the Tor-
pedo Course Indicator, Mprk 1, YNod. 1, Serial #62l1, loc¢t..d In the U.S.S. WIL-
SON (DD-409) at a diptsnce-of about 1400 y.nrds fi-m the center of the eil~osion.

1RUZZ SETTERS

"Th'e only Faze Setter damns-ed 1.i Tetst "71 ws the Pu7e Setter, 9Ltrk 9, Mod.
5, located in the U.S.S. UfFORDF (DD-389) at a distance of ap'nroxYi'atLly -56 0
3Trds from the point of explosion of the nruclear fissi-n bomb, -vas energized
and it was found that operation of the "'. , tor switeh lever to "',enual" posi-
tion allowed the pilot and power motors to continue in opprati-n. The opera-
tion of the fupe setter with the selector lever in "Autol positIori wns norwal.
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TE$T "B" (Cont'd)

FIRE CONTROL (Cont'd)

SUBMARINE FIRE CONTROL (Cont'd)

The Target submarines having fire control Inektallations were located at
the following approximate distances from the center of the underwater explosion
of the nuclear fission bomb:

U.S.S. PILOTWFH (35-386) 300 yards
u.S.S. APOGON (88-308) 800 yards
U.S.S. DENTUDA (55-335) 1300 yards
U.S.S. PAMHE (S&-384) 1500 yards
U.s.s. SKATE (-305) 1500 yalls

The U.S.S. SKATE and the U*.5.. PARCHE were on the surface and the U.S.S.
APOGON, U.S.S. DENTUDA and 15.5s. PILCTFISH were submerged at varioue depths
during the test. The Test "Bt, explosion sank the U.S.S. PILOTFISH and the U.S.S.
APOGCI, but there was no material damage to fire control installationa on any
of the submarines inspected.

Enclosure (D) to Director Ship Material Serial 001500&

Page 89 of 271 pages. Volume II.

3927



TEST "B"

FI11B CONTROL AA

The Fire Control Radar Equipment, Mark 4, Mod. 0, 5erial #1231, located
in the U.3.S. HUGHES (DD-410) at a distance of about 700 yards from the point
of the underwatex explosion of the nuclear fission bomb, was severely damaged
by the effects of the explosion, but the CW66AAH Antenna Assembly had been so
heavily damaged by the "A" Test that it was not possible to make a complete
assessment of "B" damage to the antenha structure. No additional dipoles were
broken by the effects of the underwater blast. The CW5OABH Automatic Gain
Control Unit was shocked from its shelf. and was left supported only by the
attached cables. The glass in meter M-1 was broken. The CW20AAE Regulated
Rectifier Unit was found shocked out of its cabinet. Many of the klasu enve-
lopes of this unit's vacuum tubes were shattered. The left side-cover of the
CW43AAC Main Frame was hanging by one bolt. The corner of the cover had been
driven through the bulkhead of the compartment. The lower right-hand door
giving access to the CALD5OEC Duplexing Panel was fr3zen shut. The glass was
btvkm in meter M-2 of the CW35AAD Modulation Unit* The wiring and components
of the modulation unit were damaged by corrosion caused by the decontamination
procedures. The green plastic receiver-tune dial of the CW46AAC Receiver was
broken. The wiring and component. parts of the receiver were damaged by
corrosion caused by the decontaminiation procedures. In the CW52AAF Transmitzer,
the magnetron supporting yoke was torn from the chassis and was shifted forward
about one inch. The metal-to-glass seals on the filament and output leeds of
the magnetron (V4), a type CWE700 vacuum tubo, were broker. The glass envelopes
of VI and V2, type 702LA vacuum tubes, were shattered and the elements were
considerably damaged. In the CW20AAF High Voltage Rectifier, V1 and V2, the
two type 705A rectifier tubes suffered shattered envelopes. The units in the
director suffered no apparent damage from shock, but were all corroded by thb
action of the water, chemicals, and detergents used in the decontamination
process. (See photograph No. ABCR 76-1932-4).

The Fire Control Radar EquIpmernt, Mark 22, Mod. 0, Serial #518, located
in the U.S.S. HUGHIS (DD-410) at ý, distance of about 700 yards from the point
of the explosion in the "B" test, did not P•ppear to be damaged by the effects
of the explosion; but the damage incurred in Test "A" and the additional
corrosion caused by the water, chemicý.Is, and detergents used in decontamination
procedures combined to render any assp*!rmvnt of Test "B" damage unreliablJ9

The Fire Control Radar Equipment, Mark 28, Mod. 2, Serial #356,p located
on the port Gun Fire Control 3ystem, Mark 63, in the U.S,. PENS&COLA (CA-24)
at a distance of about 700 yards from the po4-nt of origin of the '.'nderwater
explosion of the nuclear fission bomb, was not signiflcantly damaged by the
effects of the explosion. The CW66AJK Antenna Aesembly was removed prior to
the test. The equipment was not energized, but tVe other units appeared to
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TEST "B" (Cont'd)

FIRE CO OL ND (Cont'd)

remain undamaged although the socket of the eathode-ray tube in the CW23ADK
Train and Elevation Indicator Control was separated from the tube protective
cover-shield.

The Fire Control Radar Equipment, Mark 28, Mod. 2, Serial #357, located
on the starboard Qua Fire Control System, Mark 63, in the U.S.S. PENSACOLA
(CA 24) at a distance of about 700 yards from the point of explosion, was not
damaged by the effects of the e*plosioa. The CW66AJK Antenna Assembly was
severely damaged in Test "A", but no additional damage attributable to Test
"B" was observed. The framework containing the below.decks unite was shocked
loose frow its shook mounting& and came to rest four feet away from its original
position, however, the associated cables were all intact and a thorough vis-
ual inspection failed to reveal amy further demage.

The Fire Control Radar Equipment, Mark 28, Mod. 3, Serial #5!P, located
on the after Gum Director, Mark 33, in the U.S.S, PENSACOLA (CA 24) at a
distance of about 700 yards from the point of origin of the underwater burat
was not seriously damaged by the effects of the burtt. Th' paraboloidal
reflector of the CW43ACK Transmitter Antenna Assembly was slightly bulged by
effects of Test "A" but no additional damage due to Test "B" was observed.
The sighting periscope of the CW55AFA Elevation Indicator Unit was isosing.
The three securing-bolts of the periscope were broken at the surface of the
indicator unit. A thorough visual inspection failed to reveal any further
damage.

The Fire Control Radar Equipment, Mark 28, Mod. 3, Serial #569, located
on the forward Gun Director, Mark 35, in the U.S.S. PENSACOLA (CA 24) at a
distance of approximately 700 yards from the Test "B" explosion was not damaged
during Test "B", The paraboloidal reflector of the CWI.CK Anterna-fTramitter
Unit had been damaged in Test "A", but no additional damage caused by the
effects of the Test "B" was noted. The shock-mounts of the framework holding
the below-decks units failed, but a thorough visual examization of the equip-
ment failed to reveal any further damage.

The Fire Control Radar Equipment, Mark 28, Mod. 3, Serial #571, located
on the after Gun Director, Mark 35, in the U.S.S. PENSACOLA (CA 24) at a dis-
tance of about 700 yards from the point of origin of the explosion was rendered
inoperative by the effects of the explosion. The paraboloidal reflector and
the antenna and feed assembly of the CW43ACK Antemna-Tranmitter Unit were re-
moved by the blast in Test "A" a&W were not replaced prior to Test "B". The
connection to the plate-cap of V2, the type 705A ohmrgine diode in the C143ACK
Transmitter Unit, was shocked loose from the plate cap. The three holding-
bolts of the CI55AFA Elevation Indicator and those of the CW53AFA Train Indicator
were loosened by the shook. The framwork holding the below-decks units was
eomplet~ly shocked loose from i'vs shook-mountings. The framework came to rest
about 1t feet from its original location and remained in an upright position.
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All cabling was intaut and so vacuum tubes appeared to be broken. The equip-
meat was not enorgised because of lack of power.

The Fire Control Radar Equipment, Mark 2e, Mod. 3, Serial #575, located
in the forward Gun Director, Mark 33, in the U.S.S. PENSACOLA (CA 24) at a
distance of about 700 yards from the point of explosion was made inoperative
by the effects of the explosion. The paraboloidal reflector and the antenna
and foed asse•bly of the CW43ACK Antenna-Tranamittet Unit were damaged during
Test 'AO but we-re replaced by spares prior to Test "B". After Test "BO it was
fond that the antenna trunnion support-beams were cracked near the base where
they were secured to the director. Both beams had longitudinal cracks about
four incbes long on the outer face of the beam near the lower side. The left-
hand beam also had a transverse crack between the top and second securihg
"7olts on the flat inside portion next to the dircctor. In the CW83AAA automatic
Frequency Con:4rol Unit, V4, a type 6SQ7 vacuum tube, Amn VI and V2, type 6AC7
vacuum tubes, suffered fractured glass envelopes. The periscope on the C75ARL
Trai'u Indicator Unit was found separated from the indicator unit. The chock
caused by the underwater explosion caused the three small periscope securing.
,%crews to fail. The screws holding the periscope on the CW55AFA Elevation
Indi.cator Unit also failed, No power was available to energize the equipment,
but a thorough visual check failed to reveal any further damage. (See Photo-
graphs ABCR-78-1715-3 and 4).

The Fire Control Radar Equipment, Mark 28, bod. 3, Serial #501, located
on the Gun Director, Mark 33, Mod. 9, in the U.S.S. MAYhANT (DD 402) at a dism
tance of approximately 800 yardn from the point of origin of thr explosion, was
undas.aged by the effects of the explosion. A thorough visual irspection of the
equipmeJ• was made although the equipment was not energized because of lack of

"The Fire Coaixol Radar Equipment,, ark 3, Mode. 2, Serial 072, located on
Spot 2 in the U.S.S. kTVADA (BB 36) at a distaice of about 10U0 yardle from the
point of explosion, was rondirec inopsrativw by the effects cof the explosion.
The CF66AAIE AnLerna Unit hac been destroyed by the blast duaing Test "A" and
had not been replaced prior to Test "B". The glass envelcpe of V-2, a type
7OA vacutm tube in the keyer cirmuit of the CW52AAF Transmitter, was broken,
end its companion vacuum tube,, Vl, waa forced out of its socket by the shock.
The shaft of the "intensity" control of the CW55AAB Control and Indicatoiý Unit
was broken at the universal Joint and the wizirg of the unit was disordered.
The director carrying the CW55AAW Train and Elevation Irnicator Units was
broken at the base, but the units themselves exhibited no ph;ysioal damage.
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WT• CONTROL F•ADIAR (Cont'd)

The Fire Control Radar Equiruent, Nk. 12, Mod. O, Serial # 315, mounted
on the forward Gun Director, Uk. 37, in the U.S.S. NEVADA (BB-36), approxi-
mately 1000 yards distant from the point of explosion, was only lightly
damaged by the effects of the explosion. The CW66AFF Antenma Assembly was
heavily damaged during Test "A" and was removed from the ship prior to Test
"B', therefore no estimate could be made of the effect of Test "B" on the
condition of the antenna structure or on the overall operational efficiency.
There was no evidence of damage to units in the director except for a slight
amount of salt-water corrosion in the improperly-secured CW43AB4 Radar Trans-
mitter-Receiver Assembly* The range knob of the below-decks CW23AFB Range
Unit was found to have been forced loose from the shaft. The blower motor,
NS-5856, in the CW-1043 Blower-Filter Assembly was defective and drew sufficient
current to cause failure of the associated fuses* No other defects appeared when
power was applied.

The Fire Control Radar Equipment, Mk. 12, Mod. I Serial # 232, located on
the after Gun Director, Mk. 37, In the U.S.S. NEVADA (BB-36), at a distance of
about 1000 yards from the point of origin of the explosion, was rendered in-
operative by the effectb of the explosion. The CW66AWF Antenna Assembly was
heavily damaged duri-g Test "A" and was removed from the ship prior to Test
"9B', therefore no estimate could be made of the effect of Test "B" on the
condition of the antoua structure or on the overall operational efficiency.
A type 3l3X vacuum tube, V2, in the CW23ADP Power Control Unit was broken at
tho base. In the CV46WCP Receiver Unit, three vacuum tubes had envelopes
loose from the base although the glass was unbroken. Th? three vacuum tubes
were Vll, a type 66"7af vacuum tube, V12, a type 6SL7(W vacuum tube, and V17,
a type 6K6GT vacuum tube. In the CW5OACQ Indicator Circuit Unit, V7# a type
6L6G vacuum tube, and V89 a type 6BA7 vacuum tube were also loosened from
their b"ees, and a similar condition was observed in fiv6 vacuum tubes in the
CV5OACR Range Correction Unit.

The Fire Control Radar Equipment, Nk. 22, Mod. 0, Serial # 227, located on
the forward Oun Directors Mk. 37, in the U.S.S. NEVADA (BB-36) at a distance of
approximately 1000 yards from the center of the explosion, was lightly damaged
by the direct effects of the erplosion. The CW66Ahr Antenna Assembly, the 22ACM
Antenna Drive Dit, and the CW-143ACJ Transmitter-Receiver Unit had been damaged
by the blast of Toet "A' and were remov9A prior to Test 'B", therefore no esti-
mate could be made of the over, ]L operational efficiency, or of the condition
of the antema structure. The CW50ADQ Amplifier-Power Assembly in the director
had been 4iproperly recured, allowing the salt-water used in decontamination
procedures to leek in arourd the gaskets. Corrosion and damage to the insula-
tion was so extensive thrt the entire unit required replaJamente It is believed
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EnU 2=~1L RAUR (Cont Id)

that the unit would have been only slightly damaged If it had been tightly
dogged-down. The shock jarred the CV5ADS kodulator Unit from Its zmontiag,
buit the loosened unit did not seriously damage the adjacent, equipment.

The Piro Control Radar Xquiipment, Mk. 22, 344. 0, Serial 228. nmouted. ot
the after Oun Director, W4k. 37, in the U.S.S. NZVADL (3B.-6) located at a
dilsance of about 1000 yeards from the center of the explosion, was rendered
Inoperative 1by the effects of the explosion. The CV66hGT Antenna Assembly.
the 21UCM Antenna JDrive Unit, and the CV-42ACJ Tranamittera~ecelver Unit ha"
been damaged -by the blast of Test 'A' and were removed prior to test OJO,
therefore no estimate could be made of the overall operational efficiency, or
of the condition of the antenna structure. In the CV50AII Amplifier-Power
Aeembly, switch 3906. and resistor R924, located on the Inside of the door
were broken by being struck by units u.drift insde the cabinet. The CVOCADS
Moftlator Unit was dented on its front top edge and wa" forced out of It.. tradh
The type 705A vacuum tube in the lower right-hand side of the modulator unit
me forced out of its socket. but the glass envelope was unbroken. Terminal
strips TS1OO7 and !TS1008 were smashed by the modulator unit. The CV55AMf
Indicator Circuit Unit was dainc.6-d by the corrosive chemiceals used In the
decontamination procedures.

the Fire Control Rada~r Iquipment, * 3k 28, Mod. 3, Serial 532, located In
Opot I in the U.S.S. UZVADL (BB-36), about 1000 yards distant from the point
of origin of the underwater explosion, was rendered Inopeamtive by the effects
of the explosion. The paraboloidal perforated metallic reflector of the CV-
463.=C Radar Transmitter and Antenna Assembly had been distorted by the blast
In Test RAO, but the structure was restored as well as possible to normal
condition pribr to Test 02 and no further dAmngeo was observed as fte to the
effects of the underwater explosion. One filament-lead seal of the maignetron
was broken by the shock In Test IBO, and the dipole spinner did not operate
freely. The -Wgetron was replaced, power-vas applied, and echoes were obtSined.

The Fire Control Radar Squipment, )k. 3. Mod. 1, Seria 27, located In
Spot 1 of the V.S.3. NEW YOML (BB-34) at a distance of appoxmtl100y a

from the center of the explosion, was severely damaged by the effects of the
explosion. The CVJ66AAZ Anitenna was shocked from its mount and fell about twenty
feet to a 20 301 Machine Gun platform. The Antenna was thrown over the side 1W
the ship's force before a complete inspection could be made, bat observations
through binoculars from the main dock while the antenna. was still In the ship,
rv',Aled that the antenna, structure had suffered little damage except for the
broken mounting brackets, All but one of the holding bolts in the mounting
bracket were rissing. A small fragment of the caat-aluminum-elloy anxtenna
supporting bracket a dmained fastened by the single bolt, Broken Insulation wase
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Fr•_ CONMOL WAAR (Cont'd)

discovered In the female coaxial fitting to the intermediate frequency line
of the AOA-5OAY Video Converter. In the CV52AA Transaitter, the rear
type 'OI vacuum tube had a shattered glass envelope, and the metal-to-glass
seal of one of the filament leads of the type 700 masgnetron tube was broken.
All the fumes in the CV23AAB Control Panel were shocked out of their holding
clips. The broken vacuum tubes were then replaced by intact ones, the fuses
wore replaced, and the equipment was energised. It was found that the plate
voltage safety relay, S1, on the CWJOAAF Duplexing Panel (D-150270) would not
close electrically, and that it was necessary to close the contacts manually.
Once closed, the contacts remained made. Normal operation was obtained Insofar
as it was possible to determine in the absence of the antenna.

"he Fire Control Radar Equipment, Nk. ;, Mod. 1, Serial 32, located in
.; of the U.S.S. NN YORK (BB 34) at a distance of approximately 1200 yards

from the point of origin of the explosion probably was not damaged by the
effects of the explosion. The CW66AAM Antenna had been broken from its mount-
nug by the shock and blast of Test "A*, and was not replaced prior to Test OBO.

The CW55AAC Train Indicator Unit and the CV55AAB Control and Indicator Unit
were found to be damaged, but it was not possible to determine whether this
damage was due to shock or to the impact of other fire control equipment that
was broken from its mountings. A thorough visual inspection revealed no damage
in the units in the CV43AAC Main Frame, although the main frame was installed
in a - %e1'• •ly lower level of the ship than that of the forward Fire Control
E :' . qu-ý ;xent, 1k. 3. The equipment was energized and normal operation was
obtained insofer as could be determined in the absence of the antenna,

The Fire Control Radar Equipme.nt, Nk. 3, Mod. 0, Serial 14, located in
Spot I of the ' 3.S. SALT LAX9 CITY (CA.25) at a distance of approximately 1200
yards from t center of the explosion was not energized after Test e20, but
a thorough visual inspection revealed that the equipment had been rendered in.
operative by the effects of the underwate- explosion. The CW66AAR Antenna had
been demolished by the blast of Test "A" and was not replaced prior to Test "3 ".
In the CV52AAF Transmitter, V1, a type 701-A vacuum tube, had a broken glass
envelope, V2, a type 701-A vacuum tube, was shocked from Its socket, and V3,
a type 705A vacuum tube, was also shocked from its socket. The coaxial output
lead from V4, a type 700 magnetron tube, was loosened from the tube, but the
magnetron was not damaged,

The Fire Control Radar Xquipment, Nk. 3, Mod. 0, Serial 105, located in
Spot 2, in the U.S.S. SALT LAKE CITY (CA.-5), approximately 1200 yards distant
from the center of the explosion, was not energized after Test "B", but a
thorough visual inmpection rovealed that thv equipment had been rendered in-
operable by 't7. efftets of the test. The CW66AAE Antenna had been demolished
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by the blast of Test "A" and was not replacedl prior to Tist "B". In the
Cn5aAI' "ranamlt(,er. V2, a type 701-1 vacuum tube, had a chattered glass
enivelope, .ane the metal- to-g.,ass seal of one .!ilament lead of 74, a type
700 rt gnetron tube, was broken.

Ths Fire rjintrol. iZadar 74ulprnelt, 1k. 4, Mi~d. 0, Serial 206, located on
the forward Gn'.nDirector, &Nk. 335 In the U.SS. SALT LAKE CITY (CA..25) at a
ditsteec of about 1200 yvards f-4m tho center of the explosioa, was not ener'.
gixod aftir Test 'B", but a thorough visual hispection revealed that the
*c7"pmont was rsrider-:d tnioo~,rati'.. by the effects of the explosion, The
~V'66A.5B Anten.Aa had. been damaged4 during Test "A" and van removed prior to
Test "B4. %. the CV52W. Tra-tsmitter, VI and. V2, type 701A viacuum tubes,
had obttterid gla~ss onvolopse, while V3, a typo 705.4 -acuum tube, was shocked
frim its socket., In the CrZOAAF High Voltage Rectifier, V! and V2, type 70E'A
v =utm tubes, were rhocked from their *3ckot'. The shock loosened the knurled
wjro~o holding the CY43AAC Mrsii Frame side covoert The shock-mounts on theI
-a.op of 'the CV35AAE Control and Indicator Unit faileca in tension.

The lire Cqntrol Radar Bquipm'ent, 14k. 10, Mod. 5, Serial 27, located on
the forward Gun Diriv-or, 14k. 50, in thý. U.S.S3. N~W T081(B3 34) at a distance
of ibout L200 yards -rom the point of origin of t..* expl~onion, was rendered
inuperat,,ve bj the &ffects of the explosion. The two stuffing..tubes tn then
director pedetetl on the starboard side which carritid the cables to the 4JA33!
T.Ansaittor a i Antenna e-'ro broken and salt-water used. in the drcont..miuatioa
processis ran doer. onto the terminal strips. The cast alfiinuma-alloy antenna
pedestal vas crackedi at the bae& along the aft er edges of the after flanges.
The squipmen-ý was .noperative when enevgised,obut a visue! irispectior of the
units failed to reveal any signs of further damage. The cross-level, input had
abo~~t three degrooki of play, t-hile the level Input to the antenna had. about
fivis degrees of p~ay.

On the lire C'ontru". Rada~r Equipment, 14k. 28, Mod. 0, Serial 3, located
on the Gun Directoar, 14k. 33, In the U.S.S. ISALT LM~b CITY (CA-25) at ý, dist-
ance of approximately Lý0O yards from the center of the eyiplosion, the pc~ra-
bo1~idal reflector and the antenna 6can assembly of the CV43ACX Antonnaw
Transmitter Assembly wer" damaged du~ring Test "A*, but were replaced b7 un-.
damaged units prior to Test 'B"0. It was fouad that the (CV43AGX Antenna
Aswimbly wasn not d~magod by the effects of the underwater explosion except
that a small dent, apparently L.aclo by some ml ssle, had appeared. In the surface
of ,iho paraboioidal reflector. The decontamination procedures caused slight
corrosion of some of the parts of the antenna and the main frame units. The
equIpment was not eniergized after Test 02%, but the results of a thorough visual
inspec~tion indicated that it was in operating condition,
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nRI COnTOL RADAR (Cont'd)

The Fire Control Radar Equlpment, W. 12, Mod. 1, Serial 499, installed
In the port Gun Diroctoe. N%. 37, located in the U.S S. PFENNSYLVAN"TA (B3 U)
at a 4i1tance of about 1400 yards from the -oiai of origin of the un4crwvator
explosion of the nurl~tr fivslon boxeb, was heiavily dpmagod by the effects of
the explositm. The Journal of the artenne. croos-level "bearing was ferae&

forward and out of the rear benring. The forward crose-lsvel bearlna oupport
was bent forvr d and the bearing was jammed. The left-hand centilever level
trunnion support beau was cracked in the vertical web nt the end next to the
main croeis-level beam. The elevation triunion bearing on the forward end o'
the left-hand cantilever bean was cracked along the after side of the weld-
holding the bearing to the beam. The weld on the ri-ht-.hand elevation tr nnion
bearing vas cracked in a similar manner. The test osciloaccype at the main
frame was obhcked off its shelf to the deck. The equipilont received good
echoes of shipe to 4,000 yard. despite the damage to tlz antenna atructarj.

(Sqe Photographi APCR-76-1934-12 and ABCR-76-2176-2 nd "•.

Tho Fire Control Radar Poquipment, Nk. 12, Mci. I, Serial 500, located !a
the aý. oard 0un Director, Nk, 37, in the U.S.S, PS-•NSYVANIA (BB 38), aprox-.
imately 1400 yards distant from the point of explotion, was seriouily damaged
by ths effects of the explosion. The antenne croeie-level main wipp•tring biam
was twisted near the left end. The bottom side, 'rant side, and thi end o'7 the
beam were split from the main body of the bes. soing the adgee. Part oa" thts
damage was apparently caused by the inartial resintanco to thu tf'rust of the
vertical cross-levol input rod. The coazial transmission liue vi severely
dented at the bond at the point where it enters the center of the crs*e-lovr@
trunnion support beam. The loft cantilever trunnion eupport team was cracked
across the top near the after section of the beam. The right-hand side of th&
main cross-level support beam showed a small crack near the bottom outboard #nd.
The forward face of the beam was slightly distorted in the vicinity of the cut.-
out portion of the beam-face. The top connectin&.-braeo between the fortrazd &A
after cross-level trunnion bearingc probably prevented the bea-inge frou qpr&a&-
ing apart. This brace was not Iresent on the antenna mount of the Radar Nqz4 yp.

sent, Nk. 13, an the port di~al purpose G= Director, Kf.. 3Y, and the torae
produced by the shock caused ths bear'tne to p,*&ed. It to yraoable that au,'
additional shook would eatirely diel ,dge the antenn structure. It wae fm.
possib'e to receive echose Vhen the equipment was sergired, brt ao damage t

than that to the antenna wve evident. (See Phrtograph AB3CR..76&-202?3).

The Fire Control Radar lquixpent, fk. 22, Mod. 0, Serial 446, locats.d in
the starboard Gun Dizecter, Nk. 37, in tbh U.S.S. PENNSYLVANIA %3B 3) vit a
distance of about 1400 yards frm the ceer of the .Xp2OiiCn, wag lightly
damagod by the sffects of the explosion, The CW6uif intenno. As,,embly tiae no4
dmuaed, but the shock caused the CW5kVTS Xod~uator to broeak loese from ±'u
eicuring scroew, and T102, a type ZUW vtcuua tube, was loieened freo% Itsre .ot
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111W CONTROL RADAR (Cont'd)

Vacuum tubso V501-3. a type 6H6-GT/G vacuum tube in the fl-lEz'?08 Arui"oMU ticI
frroq'4ency Control Unit of the 55Akf. Indicator Circuit Unit. had bout prongs

-kda breken key In its octal base, No further damagn' was observed whan tie
equipment was energized.

Z:he Fire Control Rad4.ar Equipment, 14ik. 22, Mod. 0, Serial 457, inustailect
In the port Gun Director, Mir. 3?, in the U.S.$. PEN-NSYLVA-NIA (i33..38), approm..
imaately 1400 yards distant from the pvint of origin of thie explotion, *zhibi-
ted no visible damage to the CW66AG-T Asseýmbl;- or I.n the CW5OADq Amplifier-.Power
Assemoly, but when tho equipment wag energized fuse J908 failed..

The Fire Control Radar Equiwnnent, M4k. 28, Mod1. 3, Seriml 282, located on
th-, after -port Gun Fire Control System, M4k. 63, In the U.S.S. PENNSYLVANIA (23-38)
at & distance of about 1400 yards from the center of the explosion was lightly
damaged by the effects of the explosion. The paraboloidal surface of the refleoo.
tor of the CV66AJQ4 Aatenna Assembly warn slightly distorted ftround the iupportina
spid.'. The train locking rnechaniwm warn frosen because the *Loo~k had caused. the
artannc atzombly to bond the locking-pin. The Equipment appeared to operate
normally. but ochoso ~.,uld not be obtained because of damage to the ante*na

a"~~~ ptayser austa,.sad fn' Too~t 9A". The plexiglas anteoina cover was broken
'),tho *14oe%. in Teat "Bi", ý-.iot-aeaphi JJ3R 76-1934-11).

)a ý,he Piro ContrejL Ra..*r a.qjipmoi3*, M4k. 'S, Mod. 2, Serial 263, instal-led
an a aft,.-. cotarboare Gun Fii-o Control System, IC!-. 63, In ti-a U.S.S. PENNSYLVANIA

(137--45), ,:(. .i~ti400 ;ard~s P'atent ff~n the p.I-i of origin of the explosion, the
parabolo'.%'al reflecl or of ;I-e CW66JJQ tatounna Assembly was alightly bulged in the
'rjciriýý: of the arre of the suppording spj,''r, but normallchoes were obtained In

Antq Fire Ccntrol. Radiir Nqu±!nhent, MXc. 29, M4od. 2, Serial 4-4. located on
the Oort Gun ?I a Control Systez, W4k. 57, In .he U.S.S. PEhN.SILVANIA (PBa-38),
abe A 1400 yari.-s d!L .ant fromt 'Ahr po.tnt of burst, had Leon damaged by fire in
TriA "tA", and was it~operativm prior to Test "B", but. a careful inspection after
"mast 'B" fal *a to 4iscloso any ae-icioiaal dazuegoerocept that V5, a ty-pe 6L6G
v'avevva tube in the OG'135A7 j Modinln.Io. Ifenerator was %,11'Qcked out of its socket,
The gless invelcr~o of the racuum tube ihaj -inbroken,

The Fire ;ontrol F Adar Mkcialpent, Nk. 29, Mod, 2, Serial 61, located in
th. st, Lbaar-i i~ Fire Contri'j System, WC. 57, of the U.Z.S. PZNXSYLVA±N1A (BB..38)
at a - itsa:~. of apprnxlaato~y 1400O ya~rd~s from the center of the explosion was
rend red 1 vporattVý by the effects of the explosion. It 'ves found that V20'",
the type 1~29-A vac urm tube In tLe 'WGA5OAIG Modualatctr Unit, had suntained &
cO Acked se" around pin f,.ur. Thea vacuum tube was replaced by an unbroken one,
t-io eqniimient vans. energ?.sed, and ap~parently normal~. operation yes obtainet.;
Althoi*.'. no echoes were viuile~. because the transmitter was coupled into a dummy
axtenr..ý.
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TEST "B" (Cont'd)

'IRA COMTMO RADAR (Cent'd)

On the Fire Control Radar Equipment, Nk. 4, Mod. 0 Serial 115, located
on the Gun Director, Mk. 3S in the U.S.S. RALPH TALBOT :DD 390) at a distance
of about 1800 yards from the center of the explosion, the dial-glass of the
CW-P2AAD Train Meter and that of the Elevation Meter were found to be broken,
No power for energizing the equipment was available, but a thorough visual
Inspection failed to reveal any damage attributable to the effects of Test "B"
other than that described above.

The Fire Control Radar Souipment, Wk. 28, Mod. 0, Serial 79, located on
the Gun Director, M3k. 33, in the 7.S.S. MUGFORD (DD 389) at a distance of
approximately 2500 yards from the point of origin of the underwater explosion,
was energized an4 normal grate and good echoes were received. It wan found
that the radar line-of-sight had shifted 0.3 degrees to the right from its
former line-of-eight. The comparison was made against the optical line-of-sight
of the Guan Director, Mk. 33. No other damage or misalignment was found.

The ftre Control Radar Xiquipmant, Mk. 4, Mod. 1, Serial 87, located on
tn. Gun Director, Mk. 33, in the U.S.S. CONYNGHXA (DD 371) about 3400 yards
distant from the center of the explosion, was energized, Normal grass and
good echoes appeared on the *creens of the cathode-ray tubes, but the screen
of V13, a tyl. 1802-PI cathode-ray tube in the CW55AAB Control and Indicator
Unit, exhibited a double trace. The equipment was in allgrment with the optical
equipment in both range and train,
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TA3LX OF DAMh41 TO FIRI OONTRO.L qUIPKLUT

TUT PAN AND PB'

KIT TO TABLE 01' DAXAGI

Did. not operate prior to Tost NAO.

1. Operated at normal efficiency.

2. Operated. at reduced efficiency.

3. Inoperable after test.

A. Undamaged.

B. Moderate damage.

0. Heavily dmaged (wrecked).

1P. Primary causes.

S. Secondary causes.

1. Natural or niscellaneous causes.
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SECRET

DAMAGE TO FIRE CONTROL EQUIPMENT

U.S.S. ARKANSAS (BB 33)
Condition

After test
ESIUR t Aa M Seril 2AblM

Gunsight 34 6 45043 Port Foremast 3*

Gunsight 14 6 45238 Port Signal Bridge 1A

Gunsight 14 6 83568 Port Signal Bridge 3*

Gunsight 14 6 94167 Stbd, Maitnmast 1A

Gunsight 14 6 94716 Port *ainmast 1A

Gunsight 34 6 94926 Stbd. Signal Bridge 3CP*

Guusigbh 14 6 96122 Stbd. Signal Bri.dge 3BP

Gunsight 14 6 96329 Stbd. Mainmast 30P*

Guneight 14 8 104438 #4-51 Director 3BP

Gunsight 14 8 159112 #3-51 Director 3CP

Gunsight 15 2 215 Aft Stbd. 51 Director 3BP

Gunsi-ht 15 2 567 Afth Port 51 Director 3BP

Gunsight 15 2 1910 Fwd. Port 51 Director IA

Gunsight 15 2 1912 Fid. Stbd. 51 Director 3BP

Rangefinder 10 1 3 /5 Turret 3CP

Rangefinder 10 1 20 #2 Turret 3CP

Rangefinder 54 0 6 Altimeter Plat. Port 3CeS

Rangefinder 54 0 8 Altimeter Plat. Stbd. lBS

Rangefinder 58 0 81 Fwd. Mark 50 Dir. 3BPS

Rangefirnder 58 0 203 Aft Mark 50 Director 3*
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SECRET

U.S.S. ARKANSAS (jE 33) (Cont'd)
Condition
After test

Euipment rk Mod Seri Loction

Periscope 6 2 79 #3 Turret 308

Periscope 6 2 171 #4 Turret IA

Periscope 6 2 207 #5 Turret 3CS

Periscope 6 2 309 #6 Tuwret 2BP

Periscope 6 2 377 A? ?urret IA

Periscope 6 "2 432 #1 Turret IA

Periscope 7 0 70 F.C. Tower 1A

Periscope 7 0 93 #1 Observer 1A

Periscope 7 2 146 #2 Observer J

Feriscope 7 2 147 #3 Turret 1A

Periscope 7 2 175 A: Turret IA

Periscope 7 2 194 Spot I 3CP

Telescopo 15 6 7 #6 Turret IA

Telescope 13 6 S ' Lurret 1A

Telescope 15 6 i2 #I lurret i1

Telescope 15 6 15 #5 '-urret 3A

Telescope 15 6 33 ,, Turret 1A

Telescope 25 6 42 /4 Turret IAk

Telescope 15 6 43 #4 Tirret 2A

Telescope 15 6 44 A3 Turret IA

Telescope 15 6 54 #4 Turret 1A

Telescope 15 6 56 #3 Iurret IA

EE R
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SECRET

U.S.S. ARKANSAS (UB 33) (Cost'd)
Condition
After Test

Ssied JL o! erial Lo&jnAble bker

Telescope 15 6 61 #5 Turret Ik

Telescope 15 6 69 #2 Turret 1A

Telescope 17 3 125 #6 lUrret 1k

Telescope 17 4 225 #4 Turret 1A

Telescope 17 5 362 #f Turret IA

Tel ercope 17 5 364 #2 Turret IA

Telescope 17 5 404 #3 Turret IA

Telescope 17 5 42..6 #5 Turret IA

Telescope 20 1 41 #1.3-5"/51 3.P

Telescope 20 1 54 #9-511/51 3BP

Telescope 20 1 141 #14-5"/51 UA

Telescope 20 1 145 #10-5"/51 3BP

Telescope 20 1 177 #13-5"/51 1A

Tel escopo 20 1 196 ,q2-5"/51 1A

Telescope 20 2 228 #O0-5"/51 33P

Tilescope 20 2 233 jrl2- 5 "/51 IA

Telescope 20 2 255 #l4-5"/51 3BP

Tele3cope 20 2 256 #11-5"/51 1A

Telescope 20 3 305 #11->N/51 1A

Teleacope -20 3 313 49-5"/51 1A

Telescope 27 7 33U1 Dir. #1 1A

Telescope 27 7 1706 Dir. #2 1A

Enclosure (D) to Direotox 6hip Material Serial 001500.
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SECRE:T

U.s.S., ARKANSAS (BB 3)(otd
Condition
After test

Iouipment "rk • Serial Location Able as

Telescope 27 7 2439 Spot I 3RP

Telescope 28 7 2130 Director 42 U

Tej evops 28 7 2929 Director 41 1A

Telescope 74 0 2599 #3-3" 3CP

Telescope 74 0 2602. #4-3" 1A

Telescope 74 0 2626 #3-3" 1A

Telescope 74 0 2628 #1-3" IA

Telescope 74 0 2652 #2-3" IA

Telescope 74 0 2657 #2-3" UA

Telescope 74 0 2723 #i-3" UA

Telescope 74 0 32176 #4-3" IA

Director3cope 2 4 168 Spot I 3F;P

Directorscope 4 1 35 F.C. Tower UA

Computer 10 1 16 Fwd. IA

Computer I0 1 18 Aft 2BS

Bangekeeper 1 6 22 M.B. Plot 1A

Rangekeeper 1 6 87 M.B. Plot U

Rangekeeper 2 0 I0 Fwd. Secondary 30P

Rangekeeper 2 0 216 Fwe.. Secondary 3CP

Gun Director 7 3 1 Fwd. Secoadary 3CP

Gun Director 7 3 2 Fwd. Secondary 3CP

Enclosure (D) to Director Ship tkterial Serial 001500.
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J.S.S. ARKANSAS (BB 33) (Cont'd)
Condition
After tost

EMuiSment l Location Le RL

Gun Director 50 4 17 ?wd. Air Defense 3BP*

Gun Director 50 4 19 Aft Air Defense 3BP*

Gun Director 51 2 10611 Port Boat Deck 3BS

Gun Director 51 2 15068 Stbd. Boat Deck IBP

Gun Director 51 3 5563 FWd. Stbd. Air Defense IA

Gun Director 51 3 5570 FWd. Port Air Defense 3BS

Gun Director 51 3 11742 Aft Port Air Defense 3BPS

Gun Director 51 3 11747 Aft Stbd. Air Defense 3BPS

Fuzesetter 2 1 2399 #1-3" 1A

Fu,'esetter 2 1 2528 j2-3" 3BS

Fuzesetter 2 1 8745 #9-3" 3BP

Fuzesetter 2 1 8746 #10-3" 1A

Target Desig- 9 0 63 CIC 3BP
nator Trans-
mitter

Target Desig- 9 0 85 Aft Air Defense 3BP
nator Trans-
mitter

Target Desig- 9 0 95 FNO. Air Defense 3BP
nator Trans-
mitter

Target Bearing 1 5 35 Spot I 3CP
Transmitter

Tkrget Bearing 2 7 5 Coi.ning Tower IA
Transmitter

Enclosure (D) to Director Ship Material Serial 001500.
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SECRET

L§~~SA2(BB -33) (Cont'd)
Condition
After tout

Enuipment Mark Mod, Serial Lobei

Target Bearing 2 7 9 Conning Tower 1A
.iransmitter

Gun Train 23 8 384 AL-3" 2BP
Indicator

Gun Train 23 8 389 0#3-3" 11
In• icator

Gun Train 23 8 401 ,2-3" IA
Indicator

Gun Train 23 8 2490 #4-3" 1k
Indicator

Gun Elevation 21 3 8 #1-3" 1A
Indicator

Gun Elevation 21 3 182 #2-3" 1A
Indicator

Gun Flevation 21 3 264 #3-3" 1A
Indicator

Gun r1evation 21 4 77 #4-3" 2AS
Indicator

Elevation 1 1 230 Air Castle Fort 1A
Receiver

Elevation 1 1 236 Port-5"/51 2A
Receiver

Elevation 1 1 239 Port- 5"/51 IA
Receiver

Elevatinn 1 1 247 Port-5"/51 UA
Receiver

Elevation 1 1 249 Stbd.-5"/51 IA
Receiver

SECRET

Enclosure (D) to Director Ship Material Serial 001500.
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SEORET

S (Conittion
After test

XgU&aion _Imzr Nd Sei~ Logdati 2 M
Elevation 1 1 250 Stbd.-5"/51 IA
Receiver

Elevation 1 1 254 St bd.-5"/51 3BS
Receiver

Train Receiver 1 1 68 Stbd.-50/51 3CPS

Train Receiver 1 1 74 Stbd.-5"/51 3BS

Train Receiver 1 1 197 Porv;-5"/51 3CP

Train Receiver 1 1 200 Stbd.-5"/51 IA

Train Receiver 1 1 201 Port-5"/51 IA

Train Receiver 1 1 202 Port-5"/51 1A

Fusesetter 0 0 15 Aix Defense Fwd. 2AS
Transmitter

Fusesetter 0 0 16 Air Defense Aft 1A
Transmitter

Fuseettre 0 0 17 Air Defense Aft 3BP
Transmitter

Fusesetter 0 0 18 Air Defense Fwd. 1A
Transmitter

Stable Element 6 1 680 M.B. Plot IA

Radar (Less 3 49 Spot I IA
Antenna)

Radar (Less 10 59 Sky 2 1A
Antenna)

Radar (Less 7. 5 205 Sky I 2BB
Antenna)

Radar (Antenna 3 1 49 Spot I 3CP

only)

Enclosure (D).tv Director Ship Material Serial 001500,
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SECRET

UsS.S. ARKASAs (BB 33) (Cont'd)
Condition
After tet:t

EcI ~ ak f Serial Locatio ita

Radar (Antenna 10 5 59 Sky 2 3CP
only)

Radar (Aritenna 10 5 205 Sky I 3CP

only)

U.S.S.6 FNNSYLVAINIA (BB 38)

Gunsight i4 6 43479 #1-20MM IA

Gunsight 14 6 46155 ,8-2OMM IA

Gunsifht 14 6 48386 #6-20MM IA

Gunsight 14 6 48664 #2-20MM lA

Gunsight 14 6 83278 #4-20MM 1A

Gunsight 14 6 86093 #7=.20MM IA

Gassight 14 6 88052 #5-20MM 2A*

Gunsight 14 6 99122 #3-209M 1A

Gunsight 14 8 159223 #1-51 Director IA 238

Gunwight 15 12 4043 h8-63 Director 3BP

Gunsight 15 12 4067 #2-63 Director 3MiP

Gunsight 15 12 4068 #1-63 I irector 3BP

Gunsight 15 12 4098 #P-63 Director 3BP

Rangefinders 33 1 32 #1 Turret 3*

Rangefinders 33 1 34 #3 Turret 1A

Rangefinders 33 1 35 #4 "Turret IA

Rangefinders 42 26 291 Stbd. 37 Director 1A

Rangefinders 42 26 292 Port 37 Director -1A

Rangefinders 45 0 16 Spot 2 - 34 Director IA

Enclosure (D) to Director bhip Material Serial 0015W0.
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.S.S. PM713YLhANIA (BB 38) (Cont'd)
Condition
After Test

Periscope 6 5 399 ,." Turret 1k

Periscope 6 3 520 #1 Turret 1A

Periscope 8 2 67 F.C. Tower UA

Peripcope 8 2 81 F.C, Tower 1A

Periscope 15 1 22 #2 lurret 1A

Periscope 15 2 20 #3 Turrpt 2A*

P•, iscope 17 2 27 #2 Turret 2A*

?erisoope 17 2 18 # hurret lA

Periscope 27 C 136 #7-5"/38 IA

Periscope '7 0 204 he-5"/38 IA

Periscope 27 0 222 #1-5"/38 UA

,%risoope 27 0 233 #2-5"/38 1A

Spottiag Glass 4 0 100 Spot I 1A 3CP

Telescopes 22 0 124 0 'lurret 1A

Telescopes 22 0 134 #1 Turret A

Telescopes 22 0 135 #3 Turret IA

Telescopes 22 0 138 #4 Turret 1A

Telescopes 22 0 139 # 'turret 2A*

Telescopes 22 0 142 #1 Turret 1A

Telescopes 22 0 148 #2 Turret 1A

Telescopes 22 0 149 #4 Turret 1k

Telescopes 22 0 152 ,3 Turret 1A

Znclosure (D) to Director Ship Materi-l Seria& 001500.
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SFCEET

UIS.SI PENNSYLVANIA (BE 34)_(Coat'd)
Condition
After test

Eauivment Mark Q eria jocation Able aker

Telescopes 22 0 153 42 Turrat Ik

Telescopes 22 0 157 #2 ý urret 1k

Telescopcs 22 0 258 02 Turret 1A

-0d16600pee 22 0 159 AI Turret 1.

Telescopes 22 0 167 #1 :urret 1A

Telescopes 22 0 246 #4 Tuwret 1A

Teloscopes 22 0 247 #4 Turret 1k

Cross-Level 26 0 99 Spot 2 1A
Telescope

Telescope 26 2 12 Spot I 2B*

Telescope 26 2 191 Spot I 2BP

Telescope 60 0 785 Stbd. 37 Director U

Telescope 60 0 809 Stbd. 37 Director U

Telescope 60 0 810 Port 37 Director IA

Telescope 60 0 815 Stbd. 37 Director 1A

Telescope 60 0 832 Port 37 Director IA

Telescope 60 0 1636 Mark 50 Director IA

Telescope 60 0 3109 Port 37 Director 1A

Telescope 63 0 31 Spot 2 3A*

Telescope 64 0 34 Spot 2 1A

Telescope 67 0 251 #1-5"/38 U

Telescope 67 0 , 1506 #8-56/38 IA

Enclosure (D) to Director Ship Material Serial 001500,
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SECnT

U$.S. ELI';S§LVANIA (RB 38) (Contld)
Condition
"After est

jej2Lmgtj AkUI ba
Telescope -67 0 1509 4S-5"/38 1A

Telescope 67 0 1511 P-5"/18 U

Telescope 67 0 1517 #7-5"/38 Uk

Telescope 67 0 1521 4-5"/38 1A

Telescope 67 0 1523 #1-5"/38 ;A

Telescope 67 C 1526 ?7-50/38 IA

Telescope 68 0 782 #2-5"/38 3U

Telescope 68 0 783 #8-5"/38 IA

Telescope 68 0 786 #3-5"/38 U

Telescope 6C 0 790 #?-5"/38 1k

Computer 1 4 190 Sec. Batt. Plot UA

Computer 10 Aft Superstructure IA

Itngekeeper 8 63 138 "ain Batt. Plot IA

Gun Director 20 4 10 Spot I U

Gun Director 21 0 4 F.C. Tower. IA

Gun Director 23 1 5 #2 Turret IA

Gun Director 23 1 6 #3 r.1rret 3*

Gun Director 34 1,2 80 Spot 2 IFS

Gun Director 37 36 209 Stbd. 1U 3BP

GxuW 10reotor 37 36 210 Port 1U 3BP

Gun Director 50 5 21 Port 3*

Gun Director 51 2 10719 Group 2 1A

Incloasre (D) to Director Ship Material Serial 001.500.
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SY CRE1.

U.S.S. P'NNSILVANIA (BB 38) (Cont'd)
Condition

after test
Enuipmert Mark Md Seral Location AbkEr

Gun Director 51 6 12588 A8 GFCS Mk,. 63 IA

Gun Director 51 6 1267 #7 GFCS Mk. 63 1A

Gun Director 51 6 12686 $2 GFCS Mk. 63 IA

Gun Director 51 6 12697 #1 GFCS Mk. 63 IA

Gun Fire Con- 6.- Fwd. Port 3B?
trol System

Gun Fire Con- 63 Fwd. Stbd. 3P
trol Oystem

Gun Fire Con- 63 Aft Port 3BP
trol System

Gun Fire Con- 63 Aft Stbd. 3BP
trol Iystpm

Oun Fire Con- 57 3 71 Starboard 1A
trol System

Gun Fire Con- 57 1 75 Port. 3BS

trol Iystem

FUzesewcter 9 0 249 #1-5"/38 IA

Ftzesetter 9 0 251 #2-5/.38 1A

Fuzesetter 9 0 253 #8-5"/38 IA

Fusesetter 9 0 255 #7-5"/38 IA

Stable Element 6 1 449 Sec. Batt. Plotting Rm. UA

Stable Element 41 0 119 M.B. Plotting Room lA

Radar (Leas 8 3 125 Spot 2 2BP
antenna)

Radar (Less 10 5 87 Mark 50 Dir. Mainmast 1A
antenna)

Fncloeure (D) to Director Ship Material Serial 001500.
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SECRET

U.S.S. PENNSYLVANIA (BB 3) (Cont'd0
Condition
after test

Euipnt Mark Mod Serial Location Able Baker

Radar (hýess 12 1 499 Port Director IA
antenna)

Radar %ess 12 1 500 Starboard Lirector IA
antenna)

Redar (Less 22 0 445 Starboard Director 3BP
antenna)

Radar (Less 22 0 457 Port Director IA
antenna)

Radar (ses 28 2 262 Aft Port IA
antenna)

Radar (Less 28 2 263 Aft Starboard IA
antenna)

Radar (Less 28 2 264 Fwd. Port IA
Antenna)

Radar (Less 28 2 269 Fwd. Starboard 1A
Antenna)

Radar (Less 28 3 547 Spot I IA
Antenna)

Radar (Less 29 2 44 Port 1A
Antenna)

Radar (Less 29 2 61 Starboard IA
antenna)

-adar (Antenna 8 3 325 Spot 2 I.A
o0i1y)

Radar (Antenna 10 5 87 Mark 50 Dir. Mainmast 2BP
only)

Radar (Antenna 12 1 499 Port Director 1A
oniy)

Phdar (Antenna 12 1 500 Starboard Director 1A
only)

Enclosure (D) to DWrector "hip Material Serial 001500.
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SFCBET

u.ss. PENNSYLVANIA (BB 38) (Cont'd)
Condi tion

After test
EAuirment rial Location Able

Radar (Antenna 22 0 445 Starboard Director IA
only)

Radar (Antenna 22 0 457 Port Director iA
only)

Radar (Antenna 28 2 262 Aft Port IA
only)

Radar (Antenne 28 2 263 Aft Starboard IA
only)

Radar (Antenna 28 2 264 Fwd. Port 1A
only)

Radar (Antenna 28 2 269 FiW. Starboard 3BP
only)

Radar (Antenna 28 3 547 Spot I 1A
only)

Radar (Antenna 29 2 44 Port 1A
only)

Radar (Antenna 29 2 61 Starboard IA
only)

U.SS. NEVADA (BB 316)

Gunsight 14 6 91138 Stbd. Aft 200M 3CP

Gunsight 14 6 95974 Port Aft 20MAM 3CY

Gunsight 14 6 96490 Port Fwd. 20MM IA

Gunsight 14 6 96642 Port Aft 20MM 3CP*

Guneight 14 6 97200 Stbd. Fwd. 20MM 3BP

Guneight 14 6 97902 Stbd. Aft 20MM 3CP*

GunrsIht 14 6 98560 Stbd. NOd. 20MM 3*

Gun4ight 14 6 102526 Port Fwd. 20IM 1A

Enclosure (D) to Director 'hip Material Serial 001500.
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SECRET

U.s.s. mNVADA (BB 36) (Cont'd)
Condition
After test

io f Serial otin AMr

Gunsight 14 8 103637 Port 51 Director 3CP

Guneight 14 8 106862 Starboard 51 Director 3CP

Gunsight 15 3 2367 Port Aft 51 Director 3BP

Gunsight 15 3 2475 Port Fwd. 51 Director IA

Gunsight .5 3 2776 Starboard Fwd. 51 Dir. 1B 2BS

Gimsight 15 3 2886 Starboard Aft. 51 Dir. 1k

Rangefinder 33 0 3 #4 Turret 1A

Rangefinder 36 0 4 #2 Turret 1BP

Rangefinder 42 12 272 Fwd. 37 Director IBP

Bangefinder 42 12 273 Aft. 37 Director IBP

Periscope 6 0 58 #1 Turret 1A

Periscope 6 0 62 #4 Turret 3B1

Periscope 6 0 64 #1 Turret 3A

Periscope 8 0 23 P.C. Tower 1U

Periscope 81 0 31 P.C. Tower IA

Periscope 15 18 #2 Turret 1A

Periscope 17 C 14 #3 Turret 2BP

-Periscope 17 5 - #2 Turret 1A

Pe:isoope 18 1 13 P.O. Tower IA

Periscope 20 6 490 #3 Tw.rret IA

Spotting Glass 4 45 Foretop

Spotting Glass 4 46 Maintop JS

Enclosure (D) t'. Director Ship Material Serial 001500.
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;ECRIT

-US.S-. JUADA (BB 3L6) (Oonitad)
CordItion
After test

•auinment • 2oI A A•1

Celescope 22 65 T3 1urret UA 303
relesc;pe 22 73 #3 Turret 1A
teleacope 22 76 A Turret 1]
relescope 22 77 A1 Turre' 1A
relescope 22 104 #2 'Aurret 1A
Telescope 22 105 #4 Turret IA
Telescope 22 11, #2 Turret 1A
Telescope 22 114 /a Turret 1A 308
Telescope 22 116 #3 Turret IA
Telescope 22 117 #4 Turret 3BS
Telescope 22 119 #I Turret 1A
Telescope 22 121 #4 Turret IA
Telescope 22 122 #2 2urrot IA
Telescope 22 132 #4 Turret 3A
Telescope 22 140 #2 Turret IA
Telescope '.2 154 #3 Turret IA 3CS
Telescope 28 7 2590 Pcint Foretop 3BN
Ielesgeope 28 7 2593 Train Foretop 3•N

Telescope 28 7 2600 Point Maintop 3CS
Telescope 28 7 2606 Train Maintop 3CS
Telercope 60 0 184 FWd. 37 Director 1A
Telescope 60 0 416 Aft 37 Di'ector 1A

Enclosure (D) to "irector Uip Material Serial 001500,
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SECf'IT

UI.S.& NEVADA (BB 36) (Cont'd)
Condition
After Tent

ment a K Seia Locatio AAt
Telescope 60 0 459 Aft 37 Director 1A

Telescope 60 0 460 Fwd. 37 Director 1A 2Bt

Telescope. 60 0 469 Fwd. 37 Director 1A 28S

Telescope 60 0 687 Aft 37 Director IA 2BS

Telescope 67 0 141 #l-5"/38 iA

Telescope 67 0 146 #2-5"/38 1A

Telescope 67 0 257 #7-5"/38 IA

Telescope 67 0 260 M-51/38 U

Telescope 67 0 265 #8-5"/38 IA

Telescope 67 0 654 h7-5"/38 1A

Telescope 67 1 805 h2-5"/38 IA

Telescope 67 1 808 #l-5"/38 IA

Telescope 68 0 69 #1-5"/38 IA

Telescope 68 0 72 #2-!5"/38 IA

Telescope 68 0 135 P7-5"/38 IA

Telescope 68 0 136 #8-5"/38 IA

Computer 1 4 137 Air Plot IA

Rangekeeper 1 23 24 Aft "ain Patt. Plot IA

Rangekeeper 1 23 42 Fwd. Main. Batt. Plot IA

Director 17 0 14 #3 Turret IA

Director 17 0 38 #2 'urret 1A

Director 20 2 5 Foretop 3CP

S E C _R

Enclosure (D) to Director Ship Material Serial 001500.

Pape 117 of 27' pages. Volume II. 3927



SPCRFT

U.S.S. NEVADA (BB 36) (Gont'd)
Condition

After testiiuipment Ma-rk M_ e Location Able ak
Director 20 3 7 Maintop 3CP
Director 21 1 3 F.C. Tower 2BP

Direct6r 32 5 5 Main Battery Flot. 2BP

Director 37 35 181 Sky I 1BP 38P

Director 37 37 221 Sky 4 IBP 3BP

Director 51 2 14426 Stbd. Sky 3 2BP 2B8

Director 51 2 15064 Port Sky 2 3CS

Director 5]. 3 11698 Stbd. Fwi. Boat Deck 1A

Director 51 3 12081 Port. Fwd. Boat Deck lA 3BP

Director 51 3 12091 Stbd. Aft Searchlight 1A
platform

Director 51 3 13343 Port. Aft Searchlight IA 2MP
platform

Fuzesetter 9 232 #n-5"/38 1A

Fuzesetter 9 233 #2-5"/38 IA

tizesetter 9 238 #7-511/38 IA

Fuzesetter 9 239 #8-5"/38 IA

Dead Reckoning 6 4 641544 Main Battery Plot. IA
Tracer

hinge Deflec- 6 2 Zain Battery Plot IA
tion Trans-
mitter

Gun Train Order I 0 29 Main Battery Plot. 1A
Transmitter

Gun Train Order 1 0 30 Main Battery Plot. IA
Transmitter
Target Bearing 2 0 4 Main Battery Plot IA
Indicator

SE C RF T

Enclosure WD) to Director Ship.l te~ia Serial 0010 3927
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u.S.S. NFVALA (Bg 36) (ConttdC Condition

After test
______eri Mak Md___~ " -1a-) Able Laker

Target Bearing 2 0 5 Main Battery Plot. IA
Indicator

Range & Deflec- 6 2 62 Main Battery Plot. 1A
tion Indicator

Range & Peflec- 6 2 78 F.C. Tower 1A
ticn Indicator

Range &. Deflec- 6 2 83 Main Battery Plot. lA
tion Indicator

hange & Deflec- 6 2 285 Foretop IA
tion Indicator

Range & Deflec- 6 2 364 F.C. Tower 1A
tion Indicator

Range & Deflec- 6 2 369, Maintop 1A
tion Indicator

Double Turret 3 3 132335 #2 Turret 1A
Train Indicator

Double Turret 3 3 132341 Plot 1A
Train Indicator

Double Turret 3 3 132343 #4 Turret 1A
Train Indicatcr

Double Turret 3 3 132434 #3 Turret IA
Train Indicator

Train Indicator 46 0 4 #1-5"/38 U
Regulator

Train Indicator 46 28 17 #2-5"/38 A
Regulator

Train Indicator 46 31 19 #8-5"/38 3BS
Rzgulator

Enclosure (D) to Director Ship Material Serial 001500.
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SECR~ET

U.S.S. NEVADA (PDB 36) (Cont'd)C C ond i ti on

Aft.cr teet
Eouinment LWtrk Mod Serial Locatiop Qa sk

Train Indicator 46 31 22 MV-5"/38 IA
Regul.itor

Elevation In- 47 0 4 qI-5"/38 IA
dicator Ee-
gulator

Elevation In- 47 0 17 f2-5"/38 1A
dicator Re-
gulator

Elevation In- 47 0 19 #8-5"/3S 1A
dicator Re-
gulator

Elevation It- 47 0 22 .A7-5"/38 IA
dicator Re-
gulator

Stable Element 1 0 4 Main Battery Ploto 1A

Stable Element 6 1 416 Air Plot 1A

Radar (Less 3 2 72 Spot 2 1A
Anteriaa)

Radar (Less 12 0 115 Sky I IA
Afitenna)

Rador (Less 12 0 232 Sky 4 IA
Antenna)

Riar (Lees 22 0 227 Sky I 1A
Antenna)

Radar (Less 22 0 228 Sky 4 U
Antenna)

Radar (Less 28 3 532 Spot I 2BP
Antenna)

Radar (Antenna 3 2 72 Spot 2 3CP

Only)

Enolosuwe (D) to Lirector Ship Material Serial 001500.
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SECWIT

U4,,.s, NEVADA 03e 36) (Cont'd)
Condition
After test

Irnlynnt %Lk M Serial Locatioa"

Radar (Antenna 12 0 115 Sky I 3CSP
Only)

Radar (Antenna 12 C 232 Sky 4 3CP
Only)

Radar (Antenna 22 0 227 Sky I 3CSP
Only)

Pdar (Antenna 22 0 228 Sky 4 3CSP
Only)

Radar (Antenna 28 3 532 Spot I 3CP
Only)

U.S.S. NEW YORK (BB 32)
Gunsight 14 6' 4266? 200M #4-MM U 305

Gunsieh't 14 6 80633 20MM #2-FM IA

Gunsight 14 6 84360 20MM #6-MM IA

Gunsight 14 6 85618 200M #1-FM 1A 3CP

Gunsight 14 6 91311 20M #3-MM 3BP 3CP

Gunsight 14 6 .93143 20MM #5-MM 1A

Gunsight 14 8 28877 40MM #9 Director 1A 2BS

Gunsight 14 8 101212 40MM /,2 Director IA 3BS

Gunsight 14 12 5,8232 Sky Con. Port 1A

Gunsight 1i 12 59021 51 Dir. Main Port 1A

Ounsight 14 12 59037 51 Dir. Makn Stbd. IA

Gunsight 14 12 59048 Sky Coh. Stbd. 1A

Rangefinder 10 3 71 Turret #2 IA

Enclosure (D) to Director Ship Material Serial 001500,
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S TS , NEW YORK (HB 1i) (Cont'di
Condition

After test

JOuIAment Mark Location AD"eer

Rangefinder 35 2 20 Nay. Pridge Starbosi 1A

Rangefinder 35 3 44 Nay. Bridge Port 1A

Rangefinder 58 1 220 50 Lirector Pft 1A

Rangefinder 58 1 307 50 Director Fwd. IA

Periscope 6 0 4 Storeroom 1A

Periscope 6 0 17 Storeroom IA

Periscope 6 0 19 Storeroom 1A

Periscope 6 0 44 "4storeroom 1A

Periscope 6 0 48 Storeroom IA

Feriscope 6 0 88 Storeroom 1A

Periscope 6 0 89 Storeroom 1A

Periscope 6 0 91 Storeroom 1A

Periscope 6 0 114 Storeroom IA

Periscope 6 0 290 Storeroom UA

Periscope 6 0 292 Storeroom 3A

Periscope 6 0 301 Storeroom 1A

Periscope 0 329 Storeroom LA

Periscope 6 2 170 Storeroom 1A

Periscope 6 2 362 Storeroom 1A

Periscope 7 118 #4 Turret 1A

Feriscope 7 2 148 #2 lurret 1A 3CP

Enclosure (D) to Director Ship Material Serial 001500.
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SF CIYT

11. .S. W-7YOK-(jW .4)( on~d)
Condition
After tetiL

Enuipment Merk Moe Seri.l L je2ton Able Pake_ r

Periscope 8 0 25 Storeroom IA

Periscope 8 2 71 F.C. Tower 2B

Poriscope 8 2 78 F.C. Tower IA

Perincope 18 3 18 F.C. Tower IA

Telescope 11 0 121 StOreroom IA

Telescope 11 15 3230 Storeroom 1A

leltscope 15 1 37 *5 lurret 1A

"elescope 15 1 95 #2 Tuirret 1.A

relesco;pe 15 7 88 #3 TiLrret IA

Telescope 15 7 92 #1 Turret 23 3CP

Telescope 15 7 94 f4 Turret IA

Tulesccý* 15 ' 96 #3 Turret 1A

Telescope 15 7 100 41 Turret IA 3CP

Telesco.p 15 9 160 #5 Ltrret IA

Telesc):e 15 9 169 #4 Turret IA

Teloscope 15 9 205 #2 Tirret IA

Telescope 15 9 214 Storeroom IA

Telescore 15 9 215 Storeroom LA

Telescope 15 9 223 Storeroom 1A

Telesoope 15 9 229 Storeroom IA

Telescope 15 9 918 Storeroom IA

Telescope 16 1 152 Storeroom IA

Enclosure (D) to Director Ship Material Serial 001500.
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SECRET

U.S.S. NEW YOUL (B- 34 ) (Cont'd)
Condition
After test

Enui n rI__ LC& Serial Lcca•tin .Ab Baker

Telescope 17 1 56 k2 Turret lA

Teloscope 1? 1 58 #2 ?Tmret 1A

Telescope 17 3 107 f5 T'uiret. 1A

Telescope 17 3 110 #5 Turret IA

Telescope 17 3 113 Storeroom IA

Telescope 17 3 P16 i#3 Turret iA

Telescope 17 3 117 •'4 Turret 1A

Telescope 17 4 192 Storeroom 1A

Telescope 17 4 237 Turret #3 1A

Telescope 17 5 250 #4 Turret IA

Telescope 17 5 257 #1 Turret itA 3CP

Telescope 17 5 258 #1 Turret 1A 3CP

Telescope 17 5 378 Storeroom 1A

Telescope 20 0 35 #3-5" Gun UA

Telescope 20 0 38 #2-5" Gun 3A

Telescope 20 0 ' 247 f5-5" Gun 1A

Telescope 20 0 Pointer A1-5" Gun 1k

Telescope 20 0 Pointer #2-5" Gun 1A

Telescope 20 0 Pointer #4-5" Gun 1A

Telescope 20 0 Trainer #4-5" Gun 1A

Telescope 20 0 Pointer #6-5" Gun 1A

Telescope 20 0 Trainer f6,5" Gun 1A

Enclosure (D) to Director Ship Material Serial 001500.
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SFCPrTT

U.S.S NEW YOUK (RB 34) (Cont'd)
Condition
After test

Eauiitmeint 3Uk YA §ra LocationAb L
Telescope 20 1 1il Storeroom IA

Telescope 20 1 U-7 Storproom IA

Telescope 20 3 73 #1-5" Gun 1A

Telescope 20 3 3/4 Storeroom 1A

Telescope 20 3 376 #5-5" Gun 1A

Telescope 20, 3 386 Storeroom 1A

Telescope 20 3 3388 #3-5" Gun 1A

Telesncpe 26 3 1345 Storeroom IA

Telescope 26 3 1612 Spot 2 3BP

Telescope 26 3 3614 Storeroom 1A

Tehfscope 27 0 2101 Spot 1 A

Telescope 27 0 2190 Storeroom 1A

Telescope 27 0 2192 Storeroom ]A

Telescope 27 1 1958 Storeroom IA

Telescope 27 1 2193 Spot 2 IA

Telescope 27 1 2199 Storerocn

Telescope 27 1 2310 SeconderJ Fwd. UA

Telesoope 27 1 2971 Storeroom IA

Telescope 27 7 2545 Secondary FNd. 1A

Telescope 28 0 2435 Secondary Fwd. 1A

Telescope 28 1 2118 Spot 1 Lk

Telescope 28 1 2201 Storeroom 1A

Enclosure (D) to Director Ship Material Seriel 001500.
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5TCRET

N EW Y O R K I 3 A ) ( C o n t d ) C d iCondition

After test

Telescope 28 1 2203 Storeroom 1i

Telescope 28 1 2204 Secondary Fwd.

Telescope 28 1 2788 Storeroom IA
Telescope 28 1 2888 Storeroom 1A

Telescope 28 7 2403 Storeroonm

Taleicope 28 7 2459 Storeroom IA
Telescope 60 0 2071 Aft 50 Director IA
Telescope 6o 0 2072 FW,. 50 Director IA
Telescope 74 0 9436 t2-3" Gun V2,S
Telescope 74 0 32461 Storeroom 1i.
Telescope 74 0 32845 #10-3" Gun lA
Telescope 74 0 32931 #8-3", Gun IA
Telescope 74 0 32993 Storeroo;, 11

Telescope 74 0 33027 #5-?3" Gun 1!,
Telescope 74 0 33029 .A-3" Gun lA
Telescope 74 0 33036 Storeroom Ik
Telescope 14 U 33047 #6-3" Gun 1A
Telescope 74 0 33072 #6-3" Gun 1P.
Telescope 74 0 33030 Storeroom IA
Telescope ",4 0 33CR9 #9-3" Gun IA 2BS
Te],acope 7.4, 0 33105 Storeroom 1k
'el2sUcope 74 0 33122 #4-3" Gun IA

Enclosure (D) to Dire.tr Ship Material Serial 001500.
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SECIET

U.S.1. w3Nn ORK X (B 3A) (Contd)
Condition
After test

Telescope 74 0 33297 #8-3" Gun UA

Telescope 74 0 33469 47-3" Gun 1k

Telescope 74 0 33478 #5-3" Gun IA

Telescope 74 0 33481 Storeroom 1A

Telescope 74 0 33499 #10-3" Gun 1A

Telescope 74 0 33512 d2-3" Gun IU

Telescope 74 0 33556 #4-3" Gun 14 2BS

Telescope 74 0 33561 #7-30 Gun IA

Telescope 74 0 33566 Storeroom 1k

Telescope 74 0 33569 Storeroom IA

Telescope 74 0 33571 #303 Gun A

Telescope 74 0 33600 A-30 Gun 1A 2S

Telescope 74 1 7342 #3-3" Gun 3A 2BS

Telescope 74 1 9284 #5-3" Gun U

Telescope 74 1 9683 #1-3" Gun 1A 2BS

Spotting Glass 2 0 117 Storeroom iL

Spotting Glass 2 0 175 Storeroom 1k

Spotting Glass 2 0 176 Storeroom i1

Spotting t~lass 2 0 183 Storeroom 1A

Spotting Glass 4 0 13 Spot 2 3BP 3CP

Spotting Glass 4 0 67 Storeroom 1A

Spotting Glass 4 0 fl Storeroom i1

Enclosure (D) to Director Ship Material 6erial 001500.
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U.S.S. NEW XOMU (BB 34) (Cont'd)
Condition
After test

fiqui~met Mark M~g Ser~ial Lctq &

Spotting Glass 4 0 97 Spot 1 3BP

Computer 32 4 6 Main Battery Plot IA
Director

Rangekeeper 1 15 68 Main Battery Plot 1A

Rangekeeper 1 15 79 Main Plotting Room IA

Computer 10. Fwd. 3*

Computer 10 Aft 3*

Gun Director 20 0 2 Foretop 1A

Gun Directox 20 1 4 Spot 2 2BP 3CP

Gun Director 21 0 2 Conning Tower 1A 3BP

Vicker's 6 4 23 Sec. Con. Stbd. Aft 1A 3CP
Director

Vicker's 6 4 24 Sec. Con. Port Aft. IA 3CP
Director

Vicker's 7 4 23 See. Con. Fwd. Stbd. lA
Director

Vicker's 7 4 24 Sec. Con. Fwd. Port 1A
Director

AA Director 50 4 13 Sky Control Fwd, 2ZP 3CP

AA Director 50 4 14 Sky Control Aft 3*

Gun Director 51 1 4952 Fantail UA

Gun Director 51 2 1917 #3 Open Bridge 1A

Gun Director 51 2 1920 #4 Bridge Port UA

Gun Director 51 2 2097 #2 Port Boat Deck 1A

Gun Director 51 2 2122 #5 Mainmast Stbd. 1A

S 2 1:

.Enclosure (D) to Director Ship Material Serial 001500.
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SECRET

U.S.S. NW XOgu (0 34) (COnt'd)
Condition
After test

Gun Director 51 2 2123 16 Mainmast Port 1A

Target Bearing 10 0 4 Stbd. Nay. Bridge 1A
Designator

Target Bearing 10 0 29 Port Nay. Bridge

Designator

Stable Element 1 0 7 Plotting Room 3*

Radar (Lses 3 1 29 Spot I 2BP
Antenr,..)

Radar (Less 3 1 32 Spot 2 LA
Antenna)

Radar (Loas 10 5 27 Sky 2 IA
Antenna)

Radar (Less 10 5 34 Sky I
Antenna)

Radar (Antenna 3 1 29 Spot I 1A
Only)

Radar (Antenna 3 1 32 Spot 2 3CS
Onl)

Radar (Antenna 10 5 27 Sky 2 lA
Only)

Radar (Antenna 10 34 Sky I 2BP
Only)

U.S.S. PENSACOLA (CA 24)

Gunnight 14 6 43955 2 4-2iUI 1A

Gunsight 14 6 85897 #23-209M 2BP 2BP

Gunsight 14 6 92103 #22-20MM 3BP

Gunsight 14 6 95697 #21-20mM 3BP

Enclosure (D) to Director Ship Material Serial 0015O,.
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U.SS. PENSACOLA (CA 2L) (Congtd)
Condition
After test

i.,rk; MW Soria ~ Locs&Lon A~
inusight 14 13 58481 Port Platform 2BP
]unstt 13 58486 Stbd. Platform 2BP

lcnL ý it 15 12 4203 Port 63 Director IA

ý,,,ht 15 12 4559 Stbd, 63 Director 3W?

~~e~ner 33 0 20 T32 urret 34?

Rangeftnuestr 42 13 488 FNd. 33 Director 1A

Rangefinder 42 13 497 Aft 33 Director 1BF

Rangefirder 43 0 7 PW. A.B. Director IA

Rangefinder 43 0 14 Aft M.B. Director 2-FP 3CP

Periscope 20 1 21 #2 Turret 1A

Periscope 20 1 23 #3 Turrt 1A

Periscope 20 1 24 #4 Turret IA 2BS

Periscope 20 6 217 f1 Turret 1A

Periscope 27 0 94 Port Md. Control Tower IA

Periscope 27 0 96 Port Aft Control Tower IA

Periscope 2V 0 144 Stbd. Aft Control Tower 2BP

Periscope 27 0 249 Stbd,. Fwd. Control lower 1A

Director 28 Pointer #3 0 irector 1A
Telescope

Director 28 Trainer #3 Director IA
Telescope

Director 28 Leveler #3 DiL,'ector UA
Telescope

Enclosure (D) to Director Saip Material Serial 001500.
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81cirT

U.SS. PISACOA (CA12A) (Contid)
Cod ition
After test

Director 28 Pointer r Derector ]A
Telescope

Ditreotor 28 Trainer #4 Director UA
Telescope

Director 28 Leveler #4 Director IA
Telescope

Telescope 36 224/ Motmt 55 IA

Telescope ?6 3 431 M tmr 55 1A

Telescope 36 3 793 Mount 55 1A 2BS

Telescope 36 3 794 Mount 58 1A 2BS

Telescope 36 3 R00 Mount 56 IA 2S

Telescope 36 3 803 Mount 58 IA 2BS

Telescope 36 3 817 Mount 56 UA

Telescope 36 4 124 Mount 57 3P

Telescope 37 0 129 Mount 58 IA

Telescope 37 0 174 Mount 56 IA

Telescope 37 0 231 Mount d7 1A 2BP

Telescope 37 4 212 Mount 57 2B5 3OP

Telescope 40 2 f. Turret IA

Telesc•pe 40 4 #4 Twuret 1A

Telesoope 40 6 #3 Turret 1A

Telescope 40 7 # "urret 1A

Telescope 40 8 a3 Turret IA
Telescope 40 11 4 Turret IA

IU•oeare (D) to Director Ship Material Serial C01500.
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ILS.S. (cfA 2A) (Cotte)
Cond.ition
After test

£~aLkmsn Abka
Telescope 40 12 #1 Turret 1A
Telescope 41 2 #4 Turret IA 2BS
Telescope 43 7 Wi Turret 1A
Telescope 41 9 #3 Turret 1A

Telescope 41 95 #1 Turret 1A
Telescope 41 #2 Turret IA

Telescope 51 Crose #3 Director 1ALevel -

Telescope 51 Cross #4 Director 3BP
Level

Telescope 56 11 #2 Director IA

Telescope 56 20 ,1 Director 1A

Telescope 57 13 il Director IA

Telescope 57 16 #2 Director 1A PIPS
Telescope 57 23 #2 Director 1A 2BS

Telescope 57 25 #1 Director 1k
Telescope 57 27 #1 Director 1A

Telescore 58 11 A2 Director 1k

Telescope 58 14 #1 Director 1A

Telescope 59 12 #2 Director IA

Telescope 59 13 '1 Director 1A
Telescope 59 27 #1 Director 1A
Rangsekeep•r 10 51 125 Pvc). AAk IA

Enclosure (D) to Director Ship Material Serial 001.500.
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SECkRYT

U.S.S. PENSACOLA ( C ontLd) Condition
After test

EAuiRment. N X& Seri&kl Location Abl Bake

Rangekeeper 10 52 126 Aft AA IA 2N

Rargekeeper 11 3 Aft Main Battery 2A

Rangekeeper n1 8 Pmd Main Battery 2A 2N

Gun Director 33 16 98 Fwd AA U.P 3CP

Gun Director 33 16 99 Aft t. 2BP 3CP

Gun Director 35 11 Maintop 3BP 3CP

Gun Director 35 16 Foretop 211 2BP

Gun Director 51 1 635 Stbd. Searchlight Plat. 3AS

Gun Director 51 2 5022 Port Searchlight Plat. 1A

Gun Director 51 6 12645 Starboard 3CP

Gun Director 51 6 12655 Port 2BP

Gun Fire Con- 63 Port 2PP
trol System

Gun Fire Con- 63 Starboard 3CP
trol System

Fusesetter 8 9 1951 Mount 58 1A

Fuzesetter 8 9 1952 Mount 56 1A

Fuzesetter 8 9 1957 Mount 57 1A

Fnzesetter 8 9 1962 Mount 55 3A

Battle Ordr 14 1 24 ,ount 58 3jI
Indicator

Battle Order 14 1 82 Mount 56 1A
Indicator

Battle Order 14 1 83 Mount 57 1A
Indicator •

SE CRET

Enclosure (D) to Director Sip Material Serial 001500.
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SECMT

US.S. PENSACOLA (RA 26) (Cont'd) Condition

After test
SM Mod S r a Location ABa e

Battle Order 14 1 84 Mount 55 .A
Indicator

Bearing 1 132136 Aft Main Battery 1A
Indicator

Bearing 1 132137 FWd. Main Battery IA
Indicator

Bearing 10 3435 Stbd. 40MM 3CP
Indicator

Bearing 10 33505 Port 40MM 1A
Indicator

Elevation 4 5 231 Fort Searchlight 3A
Indicator

Elevation 7 1 287 Stbde. Searchlight 3CP
Indicator

Elevation 9 3 72 Mount 58 1A
Indicator

Elevation 9 3 131 Mount 57 U
Indicator

Elevation 9 3 139 Mount 55 1A
Indicator

Elevation 9 3 180 Mount 56 Uk
Indicator

Train Indicator 10 3 129 Mount 55 1A

Train Indicator! !0 3 130 Mount 56 1A

Train Indicator 10 3 131 Mount 57 1A

Train Indicator 10 3 132 Mount 58 IA

Train Indicator 12 6 .188 Port Searchlight UA

Train Indicator 14 1 122 Stbd. Searchlight 3CP

SECRET

Enclosure (M) to Director Ship Material Serial 001500,
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SFC'FT

U.S.S. PENSACOL.. (CA 24) (Cont'd)C
Cond ition

After test
SM Mod , i Location Able

Gun Elevation 11 132110 #4 Turret 1A
Indicator

Gun Elevation 11 132111 #2 Turret IA
Indicator

Gun Elevation 11 132112 #3 Turret LA
Indicator

Gun _Elevation 11 132113 #1 lurret 1A
Indicator

Gun Train Order 12 11 132102 #! Xzrret I
Indicator

Gun Train Order 12 11 132103 #2 Turret IA
Indicator

Gun Train Order 12 11 132104 #3 Turret IA
Indicator

Gun Train Order 12 11 132105 #4 Turret 1A
Indicator

Double Turret 1 132118 #, Turret 1A
Train Indicator

Double Turret 1 132119 Fwd. M.B. Control IA
Train Indicator

Double Turret 1 132121 j Turret 1A
Train Indicator

Double Turret 1 1 132126 #3 Turret 1A
Train Indicator

Double Turret 1 1 132127 #4 Turret 14
Train Indicator

Double Turret 1 1 132128 Fwd. M.B, Control
Train Indicator

Enclosure (D) to Director Ship Material Serial 001500.
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TY-1L1 PBV$COU-LA A 2&.) (Conttd)
Condition
After test

Double Turret 11 6 Aft M.B. Control 1A
Train Indicator

Double Turret 11. 8 Aft M.B. Control IA
Train Indicator

Range Indicator 2 1 213 C.I.C. Fwd. Ik

Range Indicator 2 1 214 C.I.C. Aft. 2A

Range Indicator 5 1 341 Fd. PA 12

Range Incicator 5 1 344 Aft. AA iA

Range Indicator 6 333 FWd. U.B, Director IA

Range Indicator 6 334 Aft. M.Be Director UA

Sight Angle 2 10 #4 Turret 2A
Receiver

Sight Deflea- 2 15 #4 Turret 1A
tion Receiver

Deflection 1 1 Dr. No. 1 Turret IA
Receiver 180035

Deflection 1 1 Dr. No. #2 Turret UkReceiver 180035

Defl•c'tion 1 Dr. No. #3 Turret 1A
180035

Gun Train Order 1 0 701347 U.B. Switchboard 2A
Relay Trans.
sitter

Gun Train Order 1 0 701348 M.B. Switchboard IA
Relay Trans.-
sitter

Bearing and 1 6 321 Siky rd. 1Aiang. Indloator

Enclosure (D) to Direator Ship Material Serple 001500.
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SKCRFT

t.S.S.A.,WOco (Q2,40 (COACOd
Condition
After test

ScuLDpment Mark Mog IikKAb

Stable Element 2 4 112 Fwd, AA Director 3BP 30P

Stable Blement 2 4 113 Aft. AA Director 3BP 3CP

Stable Element 3 3 Aft. M.B. Director IA 3CP

Stable Element 3 8 Fwd. M.D. Director IA

Radar (Less 28 2 356 Port 63 2BP
Antenna)

Radar (Less 28 2 357 Stbd. 63 3BP
Antenna)

Radar (Less 28 3 559 Sky 2 3BP
Antenna)

Radar (Leas 28 3 569 Spot 1 3BP
Antenna)

Radar (Less 28 3 571 Spot 2 3BP
Antenna)

Radar Lees 28 3 575 Sky I 3BP
Antenna)

Radar (Antenna 28 2 356 Port 63 3CP

Radar (Antenna 28 2 357 Stbd. 63 3CP
Only)

Radar (Antenna 28 3 559 Sky 2 3B?
Only)

Radar (Antenna 28 3 569 Spot 1 3CP

Radar (Antenna 28 3 571 Spot 2 30P
Only)

Radar (Antenna 28 3 575 Sky 1 XF
Oral

Enclomwe (P) to Director Ship Material Serial 001500.
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U..S.a. ALtR ?AIr COn (CL 2•
Condition
aAfter Tea•t

OunesIght 14 2 685 A..0 3k
Qunuilght 14 2 991 02-20u
Quasight U4 2 9 #1-40o U
Qunfight 14 -2 49 ,5-20U U
Guwlght 14 2 14331 A-20w 3SP 3P
Qunetght 14 2 3314 PI-201 U
Guns•ght 1U 2 33735 #3-2o.0 2A 2W
Qkmaight U4 2 35165 #6WOWm IA
Gunsight 34 2 35505 #4-20eW 1k

Pangeetnder 33 0 5 #2. Turret 28P
Rangefinder 33 0 6 13 Turret U
Flmxg9f Uner 33 1 33 #4 Turret 2B1
Rangeftnder 42 13 739 S)q ?u. .BP
fuangetfinder 42 13 741 Sky Aft. 23P
Rangefinder 45 0 16 34 D)ireotor IA
Per5,-Op. 20 3 A Turret IA
Periscope 20 4 0) Zrret U
Perimeope 20 5 #4 Turret 1U
• peri[enpe 20 6 A Turret 2B

Spotting Glaes 4 44 #2 Director X?
Spot'.ng (41s4 4 98 #2 Directozr 2A
8 potting Glass 8 2 17 i Direotoz. r1

Ibelosure (D) to Direotor Snip Material Serial 001500.
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SFJJRFT

U.S.M. SALT LAM CITX (GA 25) (Cont'd)
Cornition
After test

Director Tele- 22 2 #1 Director 1A
scope

Director Tele- 22 5 D2 Director 1A
scope

Telescope 28 Pointer Fw. 33 Director Ui

Telescope 28 Trainer 1d., 33 Director IA

Telescope 28 Leveler Fwd. 33 Director 1A

Telescope 28 Pointer Aft. 33 Director IA

Telescope 28 Trainer Aft. 33 Director 2A

Telescope 28 Leveler Aft. 33 Director Ik

Telescope 36 218 #5-5"/25 1A

Telescope 36 219 A-5"/25 1A

Telescope 36 220 #5-5"/25 14

Telescope 36 221 #7-5"/25 1A

Telescope 36 3 736 #6-5"/25 3CP

Telescope 36 796 #7-5N/25 1A 30P

Telescope 36 3 799 #6-5"/25 1A

Telescope 36 3 801 h8_5"/25 1A

Telescope 37 130 #6-5"/25 UA

Telescope 37 333 #7-50/25 1A

Telescope 37 5 421 #5-5"/25 -P

Telescope 37 5 422 j"5'/5 U

au•eew. (D) to Director Ship Mataerial krial 001500.
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r s. S,8A.LT.L~AK CITM (CA 25) (Conti)
Condiitiat

After teAt

Telescope 40 2 01 'turret UA
Telesoope 40 5 #3 Turret 29P

Telescope 40 6 #2 'urret 2A

Telescope 40 11 #4 Turret IA

Telescope 41 20 #4 Turret 2BP

Telescope 41 28 't urret 29p

Telescope 41 38 .3 Turret 2flP
Telescope 41 46 #1 Turret 2BP

Telescope 51 0 177 Sky Aft 1A

Telescope 51 0 179 sky FW. 21.

Jtenakeeper 5 0 2 #l)irector IA

/huwkespezr 5 0 4 Aft ?,C' Tower 1A
Ragkeper 10 51 161 Sky FW. 3A 23N
Asagokeepor 10 52 15O Sk Aft IA 23
Director 22 1 4 Aft F.C, Tower UA

Director 22 2 2 Foretop UP
Director 33 16 102 sky FPod * 30?

DJirtor 33 16 103 Sky Aft. 28F

Direotor 51 2 1950 #Sw40.'1W 2U

lusueetter a 9 2831 #6-58/25 2A
ftunsetter 8 9 2833 P-5S/25 23?

ZboJ.oeuz' (D) TO Dwe-tw Ship Material Serial O01o500
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SECR"T

U.S.S, SALT -LAW CITY (CA 25) (Cont'd)
Cuodition
Aftez test

Fusesetter 8 9 2964 6-5"/.5 IA

Fusesetter 8 9 2967 #5,-5"/2 5  IA

Stable Flment 2 13 4 Sky FNo. 33P NP

Stable h'uement 2 13 7 Sky Aft. 3CS

Radar (Less 3 0 14 Spot 2 1A
Antenna)

Radar (Oens 3 0 105 Spot I 3BP
Antenna)

Fadar (Less 4 0 206 Sky 1 3BP
Antenna)

Radar (Less 28 3 3 Sky 4 IA
Antenna)

Radar (Antenna 3 0 14 Spot 2 3CP
WAy)

Rafar (Antenna 3 Q 105 Spot 1 3CP
Onlyv)

Radar (Antenra 4 0 206 Sky 1 3CP

Radar (Antenna 28 3 3 Sky 4 3CP

only)

U.S.S. INDFI NDFICE (CVi 22)

Gunsight 14 2 3435 #6-20MM Missing

Gunsight 14 2 5617 JI-20MM 3CP

Gunsight 14 2 14604 #2-20MM missing

Gunaight 14 2 15893 #4-20MM Missing

Inclosure (D) to Direotor Ship Material Warial 001500,
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U.S.S. IINDU MCF-C (cv -22) ontd)
Conditioni
After test

Grunsight 14 4 13660 #3 1 'rector 1A

Gunsietht 14 4 28571 #3 Director 2BP

Gunsight 14 4 28933 #9 Director 1A

Gunsight 14 4 30640 #4 Director .1A

Gun Director 51 1 414 #3 Director 1A

Gun Director 51 1 5C -9 Director 3•P

Gun Director 51 2 4255 ,19 Director .,P

Gun rirector 51 2 8301 #4 Director 3CP

.U.•,S, SUUATOGA (CV 3)

Gunsight 14 6 42-128 Starboard Aft 1A

(Oimnsiht 14 6 42570 Port Aft IA

Gunsight 14 6 43828 Starboard Aft IA

Gunsight 14 6 43919 Port Fant.ail 2PP

Gunsight 14 6 44571 Port Fantal). UA

Gunaight 14 6 50373 Starboard Aft U

(Gnaight 14 6 94291 1ort ALft IA

Gunsight 14 6 101976 Port Aft 3*

Guuaight 14 6 103304 Port Aft 2A

Gunsight 14 6 105723 Port Aft UA

Gunsight 14 8 100042 Port Frame 72 IA

Gunsiebt 14 8 110207 Port Frame 181 3.

Gunsight 14 8 155462 Starboard Frame 29 1k

Enelomare (D) to Director Ship Material Serial 0015UG.
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SEC"T

U.S,.8 SARATOGA JCJ 3) ftontd)C
Condition

After test

Gunsight 14 8 156205 Port Frame 6' 1A

Gunsight 14 8 157603 Starboard Frame 91 1A

Gunsight 14 8 158172 Port Frame 188 1A

Gunsight 14 8 162411 Starboard Frame 188 1k

Gunsight 14 8 162931 Starboard Frame 115 IA

Rangefinder 42 12 2(8 Sky I 1k

RLngefinder 42 12 209 Sky 2 1k

Telescopes 60 0 174 Sky 2 3*

Telescopes 60 0 244 Sky 2 IA

Telescopes 6C 0 419 Sky 2 1A

Telescopes 60 0 581 Sky 1 3A

Telescopes 60 0 584 Sky 1 1k

Telescope 60 0 605 Sky I IA

Telescope 61 2 856 Gun #10 3*

Telescope 61 2 8E, Gun #3 3*

Telescope 61 2 879 Gun #4 3*

Telescope 61 4 926 Gun #Al 3*

Telescope 62 2 726 Gun Il IA

Telescope 62 2 840 Gun #3 3*

Telescope 62 2 841 Gun #4 3*

Telescope 62 2 870 Gun klO 3*

Telescope 67 C 107 Mount i'5 .1k

Enclosure (D) to Director Ship Materiel Serial 001500.

Page 143 at 271 pages. Voluma 7?

Alm



SECJM2

IYJA.WO (O 31tO~IA)Condition
After test

Telescop- 67 0 109 mmnt f) 1A

Telescope 67 0 112 Mount d'?1A

Telescope 67 0 L16 Mount P? 3A

Telescope 68 0 55 Mount A'5 IA

Teleeoope 68 0 59 Mmmon 0i 1A

CoLuter 1 10 100 Ak Pl:A. IA

Gun Director 37 42 54.' B'w I1

Gun Director 37 ;2 543 Sky l.A

Cun D'irector •J. 2 31459 f6 Ik

Oun Direotor 51 2 146; #5 1A

Gun Director 51 2 1466 n 1A

"Gun Director 51 2 4715 47 IA

Cun Director 51 k 8915 A 1A

Gun Dir~etor 51 2 9366 #3 1A

Gun Director 51 2 LL-975 #1 ?A

Gun Director 51 2 10T77 #4 1A

Fusemettcr 8 4 1946 Gun #10 32A*

Fusesetter 8 4 1970 Gun J-1 1A

-furesetter 8 7 478 Mount #5 IA

Fusesetter 8 7 480 Mount 07 1A

Fuzesetter 8 9 1405 Gun #3 I

Fusesetter 8 9 1502 Gun A4 1k

Enclosure (D) to Director Ship Material Serial 901500.
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SECRET

U.S.S. SARATOGA (CG 3) (Cont'd)
Condition
After test

EclUiment Mak Md Sral 20snAkzA

Target Design- 1 . 25 SkY Fd. Starboard 1A
ator Transmitter

Target Design- 1 1 28 Sky FWd. Port IA
ator Trans-
mitter

Starshell Spot 1 0 6 AA Plot I L
Transmitter

Stable Element 6 1 128 AA Plot' IA

Radar (Less 4 0 152 Sk% 2 2BP
Antenna

Radar (Less 4 0 153 Sky 1 2BP
Antenna

Radar (Less 22 0 52 Sky 1 1A
Antenna)

Badar (Less 22 0 62 Sky2 IA
Antenna )

Radar (Antenna 4 0 152 Sky 2 1A

OnlY)

Raedar-(Antenna 4 0 153 Skyl 11I
Only)

Radar (Antenna 22 0 52 Sky 1 IA

Only)
Radar (Antenna 22 0 62 Sky 2 1A
Only)

Guih. ANDE0SON (DD 4dn)
Gunsight 14 6 40270 Starboard Fwd.

Gunsight 14 '6 4*0311 Starboard Aft

Enclosure (D) to Director Ship Material Serial 001500.
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SECDT

US.S. ANDERON (DD 4l1) (Cont'd)
Coondition
After test

5guipmnt is W Seia Lgctktioi AU

Gunsight 14 6 45868 Port Aft

1unsicht J4 6 96291 Port Fd

CunsiGht 14 8 100051 Starboard Aft

Gunsight 14 8 158204 Port Aft

Rangefinder 42 7 IC8 37 Director

Telescope 50 0 37 Torpedo Dix ec'or

Telescope 60 0 1 37 Director

Telescope 60 0 3 37 Director

Telescope 60 0 4 37 Director

Telescope 61 0 372 #1. Mount

Telescope 61 0 373 #2 Mount

Telescope 61 0 377 #, Mount

Telescope 61 0 378 #4 Mount

Telescope 62 0 374 02 Mount

Telescope 62 0 375 C Mount

Telescope 62 0 377 #3 Mount

Telescope 62 0 378 #4 Mount

Computer 1 0 3 I.C. Room

Gun Director 37 0 3 Atop Pilot House

Gun Director 51 2 1591 Port Aft

Gun Director 51 2 1595 Starboard Aft

Enclosure (D) to Director Ship Material Serial 001500.
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SECRET

U.S.S. AMERSNQ (DDP211) (ContId)
Condition
After fast

W awMd M Serial Loocation 1AW bwf

Nuzesetter 8 1 100 #1 Mount

Azzesetter 8 1 101 #2 Mount

Fuzesetter 8 1 103 ,9 Mount

Fasesetter 8 1 104 #4 mount

Stable Element 4 0 3 I.C. Roc,

Torpedo Course 1 2 101 Aft Tuber
Indicator

Torpedo Course 1 2 200 Fwd Tubes
Indicator

Torpedo 27 5 16686 Bridge
Director

Radar (Less 4 CW43 242 37 Director
Antenna) MC

Radar (Less 22 0 447 37 Director
Antenna

Radar (Antenna 4 242 37 Director
only)

Radar (Antenna 22 0 447 37 Director
Only)

Gunsight 14 6 43928 Starboard Amtdehip I

'Gunsight 14 6 49657 Port A sd iU

'Gunsight 14 6 46159 Starboard 7d UA

Gunsight 14 6 930778 Port Amidship U

Gunsight 14 8 156188 Starboard Aft 1A

Gunsight 14 8 159813 Port Aft 1A.

Fnclosure (D) to Director Ship MYserial Serial 001500,.
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SFOBET

Condition

After test

Rangefinder 41 3 56 33 Director 1A

Director 28 Level 33 Director iA
Telescope

Director 28 Elev. 33 Director IA
Telescope

Director 28 Train. 33 Director IA
Telescope

Telescope. 50 0 23 Stbe. Torp. Director IL

Telescope 50 0 26 Port Torp, D1 reotor 1A

Telescope 51 Cross 33 Director U 2BS
Level

Telescope 61 0 145 # Mount 1A

Telescope 61 0 146 #I Mount 1k

Telescope 61 0 147 #4 Mount 1A

Telescope 61 0 465 #3 Mount UA 3CS

Telescope 62 0 141 m Mount 1A

Telescope 62 0 142 #4 Mount Ik

Telescope 62 0 145 #3 Mount IA

Telescope 62 0 146 #1 Mount IA

Rangekeeper 10 29 52 33 Director 1A

Gun Director 33 7 30 Over Pilot House IA 2BS

Gun Director 51 2 354 Port Aft IA

Gun Director 51 2 355 Stbd. Aft IA

Enclosure (D) to Director Ship Mateuial Serial 001500.
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SECRET

U.S.S. CONTIqWA (DD 371) (Cont'd)
Condition
After test

E eouinment MSLotioA

Fuzesetter 8 9 2717 #1 Mount 1A

Fuzesetter 8 9 2719 #3 Mount 1A

Fuzesetter 8 9 2743 #4 Mount 1A

Fuzesetter 8 9 2746 #2 Mount 1A

Stable Element 2 1 52, 33 Director 1A

Torpedo Course 1 1 33 Port Tubes 3*
Indicator

Torpedo Course 1 1 34 Starboard tubes 3*
Indicator

Torpedo 27 1 1886 Port Nay. Bridge 3BP*
Director

Torpedo 27 1 1887 Stbd. Nay. Bridge 3*
Director

Radar (Less 4 0 81? 33 Director 1A
Antenna)

Radar (.r',tenria 4 0 87 33 Director 1A

Clay)

U.S.S. HUGHES (DD L41)

Gunsight 14 6 42943 Center Aft 2BP

Gunsight 14i 6 '62626 Center Fwd. 1A

Gunsight 14 6 98060 Port Fwd. 1A 3CP

Uunsight 14 6 464943 Starboard Fwd. 1A

Gunsight 14 8 44707 Starboard Aft 2BP 30P

Gunsight 14 8 155550 Port Aft 1A

Enclosure (D) to Director Ship Material Serial 001500.
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-.s.s. HUG= (I& &IOQ (Cont'dj
ConditionAfter test

Rangefinder 42 2 156 37 Director 1A

Telescope 50 1 973 Torpedo Director 1k

Telescope 60 0 16 37 Director 1A

Telescope 60 0 is 37 Director 1A
Telescope 60 0 19 37 Director 1a

Telescope 61 0 399 #1 mount 1A 30P

Telescope 61 0 400 g2 Mount 14

Telescope 61 0 402 #3 Mount 1A

Telescope 61 0 "03 #4 Mount 1A
Telescope 62 0 396 #g1 Mount 1A

Telescope 62 0 397 #2 Mount 1A

Telescope 62 0 400 #4 Mount 3A

Telescope 62 ( 402 #3 Mount 1A

Computer 1 0 2 IC. BRoom 1A 3CP

Gun Director 37 0 2 Fw. 14 3CP
Gun Director 51 2 10047 Stai-board Aft IBP

Gun Director 51 2 10048 Port Aft 2BP 3X?

Pusesetter 8 1 95 #1 Mount 1A

ftsesette. 8 1 96 #2 Mount 1A

Funsetter 8 1 98 3 dount 1A
Fuzeeetter , 1 99 #4 91ount 1A

Ser•rhlight 0 10 37 Director 1A
Corrector

lnclosurk (D) to Director 3hip Material Serial 001500.
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SECRFT

.8.S, HUGiZLS (DD 41O) (Cont'd)
Cidition
After test

Stable Llement 6 5 176 I.C. Room 1A 30,P

Torpedo Course 1 2 241 02 Torpedo 'Tuba U
indicator

Torpedo Course 1 4 635 #1 To-pedo Tuce 1A
Ind icator

Topedo 27 1 2009 Nav. Bri4,e IA
Director

Radar (Less 4 1231 37 Director 3B?
Antenna)

Radar (Less 22 0 518 37 Diz actor 1A
Antenna)

Radar (Antenna 4 1231 37 Director 3CP
only)

Radar (Antenna 22 0 518 37 Director 3BP

Orly)

U.S.S. LAMSON (rD 367)

Gunsight 14 6 80876 Starboard Fwd.

Gunsight 14 6 86753 Port Amidship

Gunsight 14 6 89727 Starboard Amidship

Gunsight 14 6 90378 Port Fwd.

Gunsight 14 8 100597 Port 51 Director

Gunsight 14 8 156225 Starboard 51 Director

Rangefinder 41 1 23 33 Director

Director 28 'Pointer 33 Director
Telescope

Enclosure (D) t- rirector Ship Material Serial 001500.
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SFCjmT

U.S. j AiO5 N 1DD 36?) (Coptl dI
Condition
After test

'irector 29 Trainer 33 Director
Telescope

Director 28 Leveler 33 Dirp.otor
Telesoope

Telescope 5 1 9A4 Torpedo Director

Telescope 50 1 950 Torvedo Director

Telescope 51 0 160 33 Lirector

Telescope 61 0 101 i03 Mount

Telescope 61 0 103 di Mount

Telescppe 61 0 1C4 /j4 Mount

Telescope 61 0 105 #2 Mount

Telescope 62 0 99 #1 Mount

Telescope 62 0 100 #'2 Mount

Telescope 62 0 101 .. Mount

Telescope 6Z 0 104 k4 Wount

Ranvekeeper 10 54 141 33 Direetor

.Gun Director 33 23 114 Atop Pilot House

Gun Director 51 2 4899 Starboard Aft

Gun Director 51 2 4900 Port Aft

Fusesetter 8 9 2691 M#4 Mount

Fusesetter 8 9 2692 #3 Mount

Fuseeetter 8 9 2715 #2 Mount

Fusesetter 8 9 2716 #1 Mount

Erni -ire (D) to Director Ship Material Serial 001500.,
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SECRET

uLS. LAMoM (DD 367) (Cont'd)
Coud itioh

After test
!"izs Yk iW MIAL. Zocai±2D Auga Mka

Stable Element 2 6 145 33 Director

'orpedo Course 1 4 io16 Fwd Centerline
Indicator

Torpedo 27 5 16319 Port Bridge
Director

Torpedo 27 5 16820 StarboarW Bridý'e
Director

Raear (Lems 28 0 S8 33 Director
Antenn&)

Radsr (Antenna 23 0 U 33 Director

Only)

U.S.S. MAXANT (r, 402)

Gunsight 14 6 81303 Starboard Aft 3*

Gunfight 14 6 91411 Port FP 1A

Gunsiight 14 6 96916 Starbard Fed 3*

Cunsight 14 6 99265 Port Aft 1A

Gunsieht 14 8 107735 Starboard Aft 51 Dir. IA 21PS

Gunzight 14 8 160497 Port Aft 51 Director 3*

Rangefinder 41 3 54 33 Director 1A 2BS

Teleccope 28 Pointer 33 Director 1U

Telescope 28 Trainer 33 Director IA

Telescor. 28 Leveler 33 Director 1A

Telescope 50 1 123 Starboard Torp. Dir. 1A
Telescope --1 124 Pe t Torpedn Director 1A

Telescope 51 0 106 Croe. Level 1A 2BS
33 Director

Enclosure (D) to Director Sh .p Matsrial Serial 001500.
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SECRET

U.s.s. MAnA (pD J0O) (Cont'd)
Condition
After test

k m11 susk Ua Locatia AUX a Jk
Telescope 61 0 259 ý1 Mount IA

Telescope 61 0 396 3 Mount 2B

Telescope 61 2 911 #1 Mo.nut IA

Telescope 61 2 2459 #2 Mount 1A

Telescope 62 0 233 #4 Mount 2B

Telescope 62 0 238 hi Mowlt IA

Telescope 62 0 395 #3 Mount 1A

Telescope 62 2 890 #2 Moi.'nt UA

Rangekeeper 10 53 171 33 Director IA IBN

Gun Director 33 9 68 Atop Pilot House IBP

Gun Director 51 1 559 Aft IA

Gun i•rector 51 2 4378 Fed 1A

Fusesetter 8 1 63 #2 Mount 1A

Fusesetter 8 1 64 #3 Mount 3*

?usesetter 8 1 65 k4 Mount A

Fusesetter 8 5 2059 #1 Mount IA

Searchlight UA 1 698 Searchlight 1A
Train
Indicator

Searchlight 14 1 698 Searchlight 1A
Elevation
Indicator

Stable Element 2 1 Al 33 Director 1A

Enclosure (D) to Director Ship Material Serial 001500.
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SECRET

U -S.S. MAYA•NT OtD -02) (Cont'i)
Condition

After test
Eu•ent M Mod Ser Location Al
Torpedo Course 1 2 Torpedo Tubes 1A
Indicator

Torpedo 27 1 6983 Fort Nay. Bridge 1A
Director

Torpedo 27 1 6984 Starboard Nay. Bridge "1A
Director

Radar (Less 28 3 501 33 DIrector 2BP
Antenna)

Radar (Antenna 28 3 501 33 Director 1A
Only)

U.S.S. -MTGFOFD (DD IN9)

Gunsight 14 6 44074 Starboard Amid ship 1A

Gunsight 14 6 4953U Starboard Fwd 1A 2BS

Gunsight 14 6 54324 Port Aiieship 1k

Gunsight 14 6 968?1 Port Fwd 1A

Gunsight 14 8 107471 Fwd 51 Director 1A

Gunsight 14 8 159454 Aft 51 Uirector 1A

Rani.!efinder 41 1 70 33 Director 1A

Director 28 Pointer 33 Director U
Telescope

Director 28 Trainer 33 Director 1A
Telescope

Director 28 Leveler 33 Director 1A

Telescope

Telescope 50 99 #1 Torpedo Director 1A

Telescope 50 100 #2 'lorpedo Li rector IA

Enclosure (D) to Director S•' Material Serial 001500.
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SECRET

11.8.8. MWFORVD (W 38)(Cont'd)
Coidition
After TestIgie 1 s Location WA

Telescope 51 Crors 33 Director 1A
Level

Telescope 61 0 293 k Mount 1A

Telescope 61 0 294 #3 Mount IA

Telescope 61 0 296 #2 Mount IA

Telescope 61 0 803 #1 Mount U

Telescope 62 0 295 #1 Mount I1

Telesoopq 62 0 297 #2 Mount IA

Telescope 6e 0 298 #3 Mount IA

Telescope 62 0 307 ,4 Mount IA

Rangekeeper 10 3 170 33 Director IA

Gun Director 33 8 45 Atop Pilot Hotupe lBP 1BN

Gon Director 51 2 4441 1W UA

Gun Director 51 2 4,445 Aft 1A lIP

Fl tesetter 8 5 1766 iq Mount U

Fazesetter 8 5 1768 #2 Mount UA 2DS

Fusesetter 8 9 2689 #4 Mount U

Fusesetter 8 9 2773 #3 Mount IA

Stable Element 2 1 75 33 Director 2B

Torpedo 27 1 1953 Stbd. Nay. Brifge 1A 2BN
Director

Torpedo 27 1 1954 Port hay. Bridge 1A 2BN
Director

Inclosure (D) to Director Ship Material Serial 001500.
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SECRET

U.S.S. MUGFORD (QD 389) (Cont'd)
Condition
After test

Eauipment Mark h S L Able

Fadar (Less 28 0 79 33 Director 30P
Ant0enna)

Radar (Antenna 28 0 79 33 Director A
Only)

US.S. MUSTIN (DD 413)

Gunsight 14 6 10201 #23 Mount 2BP

Guneight 14 6 41158 #21 Mount I

Gunnight 14 6 86511 f2ý Mount IA

Gunsight 14 8 110263 Port 51 Director 1A

Guneight 14 8 157775 Starboard 51 Director 1A

Rangefinder 42 7 115 37 Director IA

Telescope 60 0 10 37 Director 1A

Telescope 60 0 81 37 Director IA

Telescope 61 0 405 #1 Mount U

Telescope 61 0 406 ,9 Mount 2AS

Telescope 61 0 409 #3 Mount 1A

Telescope 61 0 410 #4 Mount U

Telescope 62 0 401 #1 Mount 2A

Telescope 62 0 403 #3 Mount IA

Telescope 62 0 405 j2 Mount IA

Telescope 62 0 407 #4 Mount IA

Computer 1 0 5 I.C. Room 1U

Gun Director 37 0 5 Atop Pilot House U

sEC _T

Enclosure (D) to Director Ship Material Serial 001500.

Page 157 of 271 pages. Volute II. ý927



SFCRFT

U.S.S. MUSTIN (DL' 413) (Cont'd)
!ondition

After test
Enuivment Mark Sea D
Gun Director 51 2 2485 Starboard Aft 1A

Gun Director 51 2 2542 Port Aft 1A

Fuzesetter 8 1 110 #4 Wount 1A

Fuzesetter 8 1 ill "'3 iount 1

Fuzesetter 8 1 113 #1 Mount 1A

Fuzesetter 8 1 114 #2 Mount IA

Sight Angle & 31 4 29526 #3 Mount 1A
Deflection
Indicator

Sight Angle & 31 5 29491 #1 Mount 1A
Deflection
Indicator

Sight Azgle & 31 5 29492 A Mount 1A
Deflection
Indicator

6ight Angle & 31 5 29493 #4 mount 1A
Deflection
Indicator

Stable Element 4 0 5 1.0. Room 1A

Radar (Less 28 3 571 37 Direotor 1A
Antenna)

Radar (Antenna 28 3 571 37 Director IA
Only)

M.s.s. RALPH TALBOT (WD 390)"

Gunsight 14 6 41609 Fwd. Starboard 1A

Gunsight 14 6 42853 Aft Starboard Ik

Enclosure (DI to Director Ship Material Serial 001500.
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SECRET

UIS.S. RALPH TALBOT (DD 390) (Cont'd)
Condition

After test
Iuient rar__k Mod . j ton Ab.le,_er

Gunsight 14 6 8L196 Aft Port IA

Gunsight 14 6 97022 Fwd. Port

Gunsight 14 8 110201 Aft 51 Director

Rangefinder 41 1 31 33 Director 1A

Director 28 0 220 33 Direc r U
Telescope

Director 28 0 221 33 Direwtor 1A
Telescope

Director 26 0 225 33 Director 1A 2BS
Telescope

Telescope 50 0 88 Port Torpedo Director IA 2BS

Telescope 50 1 398 Starboard Torpedo Dir. 1A

Telescope 51 0 73 Cross-Level 33 Dir. IA

Telescope 61 0 29 #1 Mount UA

Telescope 61 0 75 #4 Mount 1A

Telescope 61 0 298 #2 Mount IA

Telescope 61 0 301 #3 Mount IA

Telescope 62 0 5 #4 Mount 1A

Telescope 62 0 33 #3 Mount IA

Telescope 62 0 298 I£. Mount UA

Tc!esco.e 62 0 300 #2 Mount 1A

Rangekeeper 10 31 81 33 1 irector 1A 2BN

Gun Director 33 8 46 Ator Milot House 2BP

Enclowme (D) to Director Ship Material Serial 001500.
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SECRET

:.ts. R n .TALBOT (•I 390) (CPont'd) Condition

After test
Eluigment M Md Serial Locat a" akmu
Gun Director 51 1 256 Aft 3BP 3CP

Gun Director 51 2 5030 Iwd 3BP

Fuzesetter 8 8 819 *i Mount 1A

fuzesetter 8 8 2063 #2 Mount 1A

Fusesetter 8 9 1495 #4 Mount IA

$Fasesetter 8 9 1498 i3 Mount IA

Searchlight 4 3 113 Searchlight 3BP
Elevation
Indicator

Searchlight 12 4 113 Searchlight 3BP
Train
Tnd icator

Stable Element 2 1 71 33 Director 3BP

Torpedo 27 1 1966 Port Bridge Wing 1A
Director

Torpedo 27 3 2693 Stbd. Briftu Wing IA
Director

Torpedo Course 1 2 3.66 yi, Torpedo lute 1A
Indicator

Torpedo Course 1 2 3S7 i#j3 Torpedo Tube, -A
Indicator

Torpedo Course 1 4 724+ #2 Torpedo Tube U
Indicator

Torpedo Course 1 4 726 #4 Torpedo Tube 3*
Indicator

Radar (Loss 4 0 115 33 Director 2BP

Antenna)

Enclosure (D) to Director Ship Material Serial 001500.
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SECRIT

U.S.S. BALPH TALBOT (DD 329) (Gont'd)
Condition
After test

SMark Serial Lo atio n k
Radar (Antenna 4 0 110 33 Director 1A

Only)

U.S.S. rHIFD (OD ,04)

Ounsight 14 6 41454 Starboard Amidship 3BP14

Gunsight 14 6 43970 Starboard Fwd 313?

Uunsight 14 6 80774 Port Amid ship IA 2BS

Gunsight 14 6 9KN2.6 lort Fw 3*

Gunsight 14 8 1077?9 A. t 51 Director 3BP

Guns' .ht 14 8 159021 Fd 51 Director IA

Rangefinder 41 9 85 33 Lirector 1B

Director 28 Pointer 3? Director IA
lelescope

Director 28 Trainer 33 Director 1A
Telescope

Director 2t Leveler 33 Director 1A
Telescope

Telescope 50 I 129 Port Torpedo Director IA

Telescope 50 1 130 Stbd Torpedo L'irector UA

Telescope 51 108 33 Director IA

Telescope 61 0 5 #1 Wount UA

Telescope 61 0 217 #2 Mount IA

Telescope 61 0 387 ,#4 Mount IA

Telescope 61 0 393 #3 Mount IA

Telescope 62 0 390 14 Mount 1A

Enclosure (D) to Director Ship Material Serial 001500.
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U.S.S. &IND- (DD ct,) (oont'd)n

After test
Tesoae Sr 0t 3k9 #atKm

Telescope 62 0 391 #2 Moant 1A

Telescope 62 0 392 0• Mount U

Telescope - 62 0 393 A4 Mount 1A

pgekeeper 10 31 83 33 Director 1A

Gan Director 33 9 Atop Pilot House 2BP

GuAn Jireotor 51 1 688 Aft 2?P

Gun Direaftr 51 2 6209 ,Wd 3CP 3P

Fuseeetter 8 1 70 #f Mount 1k

Yuzeeetter 8 1 71 42 Mount 1A

Fazesetter 8 1 72 #3 Mount U

Fuzesetter 8 1 73 #4 Mount 1A

Stable Element 2 1 83 33 Director 3BP 3DP

Torpedo Course 1 1 3220 Starboare Tubes 3*
Irdicator

Torpedo Course 1. 1 3221 Port Tubes 1A
Indicator

Torpedo Director 27 1 1985 Starboard 2PP

Torpedo Director 27 1 1986 Fort lBP

Radar (Less 28 0 85 33 Director 1k
Antenna)

Radar (Antenna 28 0 85 33 Director 3CP
Only)

Enclosure sD, to Director Ship Material Serial 001500.
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U.s.s. STCK (DD W6)
Condition
After teat

Scl~ent urk AU Able
•unstght 14 6 40393 #4-209 MA 2]A

unhsight 14 6 82942 03-209W IA

lunsigot 14 6 93256 J1-20W 3BP*

lunsigtit 14 6 9919? #2-20MM 3A8

3uns~ight 14 8 I07(4 Fwd IBF

Gunsigbt 14 8 158122 Aft IA 2BS

Rangfifinder 41 1 38 33 Director Uk

5•-Xetor 28 Pointer 33 Director IA
Telescope

D.rector 28 Trainer 33 Director !A
Telescope

Director 28 Leveler 33 Director 1A
Telescope

t, . co•. 50 1 13"7 a, lorpedo Director 1A

Telescope 50 1 13Ix - Torpedo Director 3*

Telescope 51 0 124 33 Director A1

Telescope 61 0 426 #1I Mount 1A

Telescope 61 0 429 • Mount

Telescope 61 0 431 f2 MAount

Telescope 61 2 859 #4 Mount 3*

Telescope 62 0 426 #2 Momut 1A

Telescope 62 0 428 jY3 M1ount UA

Telescope 62 0 429 #4 :Iount 3*

Enclosure (D) to Director Ship Material Serial 001500.
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u.s.s STACK (1• £06) (3mt'd)
Comnition
Atter test

LRIWI Md w swg Ua11a Aa MkkK
Telescope 62 O 4-10 11 Mount 1I

P1nkekeeper 10 31 85 33 Director I1

Gun Director 33 9 71 Atop Pilot House 2BP 3BP

Gun Director 51 1 1004 1.It IEP

Gun Director 51 2 4459 F 1A

Fuesetter 8 i 77 #44 Mount 1A

Fuzesetter a 1 78 #1 Mount 1A

?uesetter 8 1 79 #2 Mount ]A

Fuzesetttr 8 1 s0 o# Mount 1A

Sight Angle & 31 4 29018 #4 Mount 1A
Deflection
Irdicator

Sight Angle & 31 5 29039 Jill imot IA
Deflection
Indicator

Sight Angle & An 5 #3 .o'nt U
Deflection
Ind;tcator

Sight Angie & 31 6 290140 #2 Mount 1A
Deflection
Indicator

Stable Element 2 1 85 33 Director 3FP

Torpedo 0oursa 1 2 178 Port lubes 3BP
Indicator

Torpedo Course 1 2 179 Starboard Tubes 1A
Indicator

Enclosure (D) to Director Ship Msterlal Serial 001500,
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U.S.S. STACK (DD L.6) (Cont'd)

Condition

After test
Lalant_~k _W jril Lgqgtio M"1s. fAw Ue

Torpedo 27 1 1997 Starboare 1A
Director

Torpedo 27 1 1998 Fort 1A
Director

Radar (Less 4 1 296 33 Director 2BP
Antenna)

Radar (Antenna 4 1 296 33 Director 2BP

OnWy
U.S.S. THIPPE (MD 4L03)

Gunsight 1 6 80182 Port Fwd

6uns .it 14 6 86852 Starboard Amidship 2BS

Gwiaight 14 6 91039 Starboard Fwd

Gunsight 14 6 98561 Port Amidship

Gunsizht U4 8 99754 Fwd 51 Director

Gunsight 14 8 301625 Aft 51 Director

Ranrefinder 41 2 52 33 Director

Director 28 Pointer 33 Director
Telescope

Director 28 Trainrw 33 Director
Telescope

Director 28 Leveler 33 Director
Telescope

Telescope 50 1 135 J1 Torpedo Director

Telescope ( 50 1 136 A2 Torpedo Director
0

Telescope 51 1 Cross 33 Director
Level

Enclosure (D) to Director Shin Material Serial 001500.
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M•.clG

U.S.S. TRIPPE (DID Q.3.) (Gont'd) oitoCotwition

After test
ImIzn b 1w Serala Location Ab~s 1Akai

Telescope 61 0 1u 42 iwount

Telesoopc 61 0 152 j.. Mount

Telescoe 61 0 416 m Molnt

Telescope 61 0 419 . Mount

Telescope 62 0 235 M2 Mount

Telescope 62 0 420 A1 Mount

Telescope 62 0 422 n43 Mount

Telescope 62 0 03 4 Mount

Rangekeeper 10 53 16- 3- Dirsotor

Guh Director 33 9 70 Atop Pilot House

Gun Director 51 1 597 Aft

Gun Director 51 2 690 Fwd

Fusesetter 8 1 66 #1 Mount

Fusesetter 8 1 67 A, Mount

Fusemetter 8 1 68 #3 Mount

Fusesetter 8 1 69 #4 Mount

Stable Element 2 1 82 33 Director

Torpedo Oou.ee 1 2 175 Starboard TubP
Ind icator

Torpedo Course 1 2 176 Port Tube
Ineicator

Torpedo 27 1 1 1995 Starboard
Director

Enclosure (D) to Director Ship Material Serial 001500.
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SECRET

U.S., TRIPPE (DD Lo31 (Cgot'j)
Condition
After test

Laant Soceio AWA
Torpedo 27 1 1996 Port
Director

hadar (Less 28 3 50W 33 Director
Antenna)33Drco

Radar (Antenna 29 3 502 33 Director

only)

U.S.S. WAIWIIHIGkiT (rr h.19)

Gunsight 14 6 45160 Fwd Center 1A 2BS

(.Ansight 14 6 90613 rort Nd 1A

Gunsight 14 6 91436 Aft 3B

Gunsight 14 6 95961 Sturboard Fwd 1A

Gunsight 14 8 59667 Aft 1A

Gunsight 14 14 58897 ?me 1k

Rangefinder 42 13 401 37 Director 1A

Telescope 50 1 147 Torpedo Director IA

Telescope 60 0 33 37 Director 1A

Telescope (-C 0 43 37 Dir'e-ctor LU

Telescope 60 0 45 37 Director 1A

Telescope 61 0 449 #1 Mount 1A

Telescope 61 0 452 #2 Mount 1A

Telescope 61 0 456 3 Mount IA 2BS

Telescope 61 0 457 #4 Mount 1A 2BS

Telescope 62 0 1U7 #1 Mount IA

Enclosure (D) to Director Ship Material Serial 001500.
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stow

U.S,5 ,7AINWgIOH (DD a1ll (Cont'd)
Condition
After test

Tak Mo S2rala Lcationt a"

Telescope 62 0 454 #2 Mount 1A

Telescope 62 0 457 #M Mount 1A

Telescope 62 0 458 #4 Mount lA

Computer 1 0 11 I.CAtop ot o 2BP

Gun Director 37 0 11 Atop Pilot House 2BP 2B?

Gun Director 51 1 551 Starboard Aft IA

Gun Director 51 2 FW Bridge 1A

Fusesetter 8 1 140 #1 Mount 1A

Fusesetter 8 1 141 #2 Mount IA

Fuxeaetter 1 1 143 #3 Mount IA

Fusesetter 8 1 144 #4 Mount 1A

Searchlight 3 0 11 37 Director 1A
Corrector

Searchlight 1 0 728 37 Director IA
Control Trans-
Flitter

Stable Element 4 0 11 i.C. Room 2A

Torpedo Course 1 2 230 Fod. Tubes 1A
Indicator

Torpedo Course 1 2 231 Aft Tubes 1A

Torpedo 27 1 2029 Flying Bridge IA
Director

Wadar (Less 28 3 522 37 Director IA
Antenna)

Enclosure (D) to Director Ship Material Serial 001500.
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SECUET

U.S.S. WAINIVRIGHT (DD 419) (Cont'd)
Condition
After test

Eauloment Mark Mod Serial Location Able BaLker
Radar (Antenna 28 3 522 37 Director 1A

Only)

U.S.S. WILSON (DP 408)

Gunsight 14 6 84218 Fwd Port 3*

Gunsight 14 6 84775 Aft Port 1A 2BS

Gunsight 14 6 86188 Fwd Starboard 3*

Gunsight 14 6 102119 Aft Starboard 3BP

Giinsight 14 8 109201 Aft 51 Director 3BP

Gunsight 14 8 157681 Fwd 51 Director 3*

Rangefinder 41 3 59 33 Director U

Director 28 Pointer 33 Director U
Telescope

Director 28 Trainer 33 Director 1A
Telescope

Director 28 Leveler 33 Director 1A
Telescope

Telescope 50 0 38 Port 27 Director IA

Telescope 50 0 39 Starboard 27 Director IA

Telescope 51 112 33 Director 1A

Telescope 61 0 363 #2 Mount UA

Telescope 61 0 365 #1 Mount U

Telescope 61 0 366 #3 Mount 3*

Telescope 61 0 367 #4 Mount U

Enclosure (D) to Director Ship Material Serial 001500.
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SECRET

U..S. WILSON (DD 408) (COrnt'd)
Coneition
Af'ter test

Eouivment Mark Mod Serial Location Abfter

Telescope 62 0 276 -IAl Mount 1A

Telescope 62 L 359 i'2 M1ount IA

Telescope 62 0 362 #3 Mount IA

Telescope 62 0 367 v4 M•nt 1A

hangekeeper 10 31 87 33 Di±rector 3IT* 2BN

Gun Director 33 9 65 Atop -ilot Houis YBP 2BS

Gun Director 51 1 452 Port 40NS iBp 2BS

Gun Director 51 2 7429 Fwd 1A

FA1esetter 8 1 86 h 'I :ount I.

Fuzesetter 8 1 87 #2 ihoýnt 1A

fuzesetter 8 1 88 .P'3 Mount IA

Fazesetter 8 1 9 //, inount l.

Stable Element 2 1 87 33 Director 3PI'

Torpedo Cx-rse 1 1 3206 Starboard Tkbe 1A
Indicator

Torpedo Course 1 1 6218 £ort Tbe JA
Indi cator

Torpedo 27 1, 16721 stalboare, Brl'e£e IA
Director

Torpedo 27 5 16630 Port Bridge 1A 2ES
Director

SFCR F T
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SEC"BET

U...S. WILSON (DD 408) (Cont'd)
Condition
After Test

Iioiioment &E Mod Serial Location

Radar (Less 2* 0 46 33 Director 2BP
Antenna)

Radar (Antenna 28 0 46 33 1'irector IA

Only)

U.S.S. APAGON (SS 3C8)

Binoculars 38 0 236 Cig. Deck 1A

B2-nocrilars 91 0 3 Bridge. UA

Gyro Setting 1 2 269 Aft Torpedo Room 2A
Indicator

Gyro Setting 1 2 270 Fwd Torpedo Room UA
Indicator

Target Bearing 8 0 210 Cig. Deck IA
Transmitter

Target Bearing 9 0 13 Rridge 1A
Transmitter

Bearing 8 Range 4 0 140 Con. Tower UA
Indicator

Bearing & Range 4 0 141 Control loom 1A
Indicator

Bearing lu 0 2403 Con. Tower 1A
Indricator

Bearing 12 0 350 Con. Tower 1A
Indicator

Torpedo Deta 3 5 152 Con. Tower 1A
Computer

U.S.S. DTNIUDA (SS 335)

Binocular 38 0 265 Cig. Deck 1A

SFCRFT
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.DIF.NTSDA (SS 335) (Conte.)
Condition
After test

L4.yment NWr.k lod Serial Location Ater ter

Binocular 38 0 271 Bridge lA

Gyro Setting 1 3 436 FW Torpedo Room 1A
Iajeator

:yro Setting 1 3 t37 Aft Torpedo Room 1A
Indicator

Target Bearing 8 0 268 Cig. Deck 1A
Tramimitter

Target Bearing 8 0 854 Bridge 1A
Tranamitter

Periscope Sylvania Con. Tower iA
Bearing Type (Experimental)
TranmAtter

Bearing 10 G 2280 Con. Tower 1A
Indicatom

Bearing 12 0 64 Con. Tower 1A
Indicator

Torpedo DatU 3 5 236 Con. Tower 1A
Computer

U.S.S, PA-?,uC (SS 384)

Binocular 91 0 222 Bridge IA

Binocular 91 0 477 Cig. Deck 1A

Gyro Setting 1 3 285 Aft Torpedo Room A
Indicator

Gyro Setting 1 3 288 Fwd Torpedo Room 1A
Indicator

Target Bearing 8 0 278 Bridge Aft Lk
Transmitter

Enclosure (D) to Director Ship Material Serial 001500,
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SECRET

U.S.s. PARCHE (S5 384) (Cont'd)
Condition
After test

Eguivicent Mark Moe Serigalcai Able M

Target Bearing 9 0 75 Bridge Fwd 1A
Transmitter

Range & Bearing 4 0 440 Con. Tower 2A
Repeater

Range & Bearing 04 441 Control Room IA
Repeater,

Bearing 10 0 4282 Con. Tower IA
Repeater

Bearing 10 0 4283 Control Room 1A
Repeater

Bearing 12 0 228 Con. Tower IA
Repeater

Torpedo Data 3 5 240 Con. Tower IA
Computer

US.S. FILOTFTSH (SS -306)

Binocular 38 0 63 Bridge U-

Binocular 38 0 65 Cig. Deck 1A

Gyro SettIng J 3 287 Aft Torpedo Rioom 1A
Indicator

Gyro Setting 1 3 290 Fwd Torpedo.Room 1A
Indicator

Target Bearing 8 0 22 Uig. Deck 1A
Transmitter

Target Bearing 8 z 139 Bridge 1A
Transmitter

Bearing 10 0 283 Con. Tower 2A
Indicator

Enclosure (D) to Director Ship Material Serial 001500,
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U.S.S. P&hOTISH (go 386) (cont,d)
Condition
After test

Bearing 12 0 33 Con. Tower U
Indicator

Torpedo Data 3 5 163 Con. Tower UA
Computer

US.S. SKATE (SS 305)

Binocular 38 0 282 Cig. Deck 3CP

Binocular 91 0 185 Bridge U

Gyro Setting 2 230 Aft Torpedo Room U
Indicator

Gyro Setting 1 2 231 Fwd Torpedo Room U
Indicator

Target Bearing 8 0 312 Cig. Deck 3CP
Transmitter.

Target Bearing 9 0 62 Bridge 3BP
Transmitter

Bearing 10 2 2422 Con. Tower UA
Indicator

Torpedo Data 3 5 101 Con. Tower U

Computer

U.S.S. BANNER (APA 6o)

Gunsight 14 6 40078- Gun Deck Stbd. Fr. 137 U

Gunsight 14 6 43040 Flying Bridge Fr 59 U

Gunsight 14 6 83175 flying Bridge Fr. 63 U

Gunsight 14 6 88545 Gun Deck Fr. 137 UA

Gunsight 14 8 191925 51 Dir. Aft Stbd. U

Guneight 14 8 101131 51 Dir. Fwd Port A.

£nelomtwe (D) to Director Ship Material berial 001500..
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SECRET

U.S.S. BANNER (APA 60) (Cont'd)
Cond .tion
After test

Eouipment Mark Location Able a

Gunsight 15 3 878 51 Director Aft CA 3BP

Rangefinder 65 0 346 Bridge 2BP

Telescope 62 3 Pointer Aft 5" Gun lA 2BS

Telescope 83 1 2019 Aft 5" Gun iA 2BS

Gun Dirpct~or 51 2 6331 ?Wd Fort 1A

Gun Pirector 51 2 6333 Aft Starboard 1A

Gun Director 51 3 5885 Aft CA 1B?

U.S.S. BAR(OWN (APA 61)

Gunsi~ht 14 6 81160 Fwd Fort 201W 1A

Gunsight 14 6 81739 Stbd Fwd 20MM 1A

Gunsight 14 6 85490 Aft Stbe 20MM 1A 3CS

Gunsight 14 6 95481 Aft Port 20MM IA

Gunsight 14 8 154570 Aft 51 birectoz IA

Gunsight 14 8 161818 Fwd 51 Eirector 1A

Gunsight 15 3 1113 Aft 51 Director 1A

Fangefinder 65 0 356 S~gnal Bridge IA

Telescope 62 3 4956 5" Aft 1A

Telescope 83 1 1731 5" Aft 1A 3CS

Gun Director 51 2 6472 Fwd Stbd. 1A

Gun Director 51 2 6475 Aft Fort IA

Gu.rL Director 51 3 C/L S'aperstructuro IA
Deck Aft

Enclosure (D) to Director Ship Material Serial 001500.
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U.SmS. BAMR WAA 6l) (Comt Id)
Condition
After test

&guiw~ment mv ftd serial LocatioLgnO

Wind Box 4 498 Atop After Deock House Missing

U.S.S. BLAEN -(APA 63)

Gunsight 14 6 54546 Signal Bridge Port 18P

Gunsight 14 6 103141 Signal Bridge Stbd. 3B5

U.s.s. BFACKEN (APA 6§)

Gunsight 14 6 54292 Stbd. Signal Bridge IA 3CS

Gunsight 14 6 82621 2CWM Aft Fort 3BP

Gunsight 14 6 98314 Port Signal Bridge 3*

Gunsight 14 6 98459 20MM Stbd Aft 1A 3CS

Gunsight 14 8 106599 51 Dir, FW. 1A

Gunsight 15 3 815 51 Dir. Aft 1A
/

bangetider 63 0 1.52 Signal Bridge 1A 2BS

Telescope 62 3 4.543 5' Aft 1A 3CS

Telescope 83 1 1629 5" Aft 1A 3CS

Gun Director 51 2 6641 Fr. 33 Starboard IA

Gun Director 51 3 11500 r1.. 145 IA

US.s. BRISC -(APA 65)

Guneaigt 14 6 44054 Signal Bridge IA 2BS

Gunsight 14 6 54154 Signal Bridge IA

Gunsight 14 6 86261 Signal Bridge 1A

Gunsight 14 6 89645 Signal Pridge IA 2BS

Enclosure (D) to Director Saip Material Serial 001500.
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SERET

.s.s. E t (AFA 66)
Condition
After test

Wnumsght 14 6 93999 2UMKst t. Amidahip IA
Gunsight 14 6 96503 2Q;,LM Port Amidship IA

Raupfirtder 63 o 151 Bridge 1A

U.S.S. BUTTE (APA 681)

Gunsight 14 6 93409 20mM Starboard 1A

Gusieght 14 6 93840 20.W Port 14

Raievfinder 63 0 131 Signal Bridge 1A

U.S . CARLISLE (UP& 69)

Gunfight 14 6 10768 Stbd. Aft

Gunslght 14 6 82525 Port Aft
Gunjight 14 6 94722 Nwd Stbd.

Qunsight 14 6 103323 d.. port

Gunsight 14 8 109078 Port Aft

sanight 15 3 2874 Aft

Rangefinder 63 0 153 Bridge

.Telescope 62 4 5363 50,/38

Telescope 83 1 1987 5"/38

Cun Director 51 2 8063 Aft Port

@un Director 51 3 11558 Aft Stbd.

=S.S, CARTERrTI (APA 70)
Gunsight 14 6 40026 20MM Aft Stbd. IA

Enolovire (1)) to Director Ship Material Serial 001500.
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U.s.s. 2AMTFB (UPA 70Q) (Cottd)

Condition
A fter test

Gunsight 14 '6 91896 2OMM Fwd. Starboard IA
Guniaght 14 6 93361 20MM Aft Port )BP 2FIS
Gunsight 14 6 94224 20MM Fwcl Starboard IA 2BS
Gunsight 14 8 100370 51 Director Fv. IA 2BS

Gunsight 14 8 155757 51 Director Aft Port IA

Gunnight 15 3 2855 51 Director Aft CA 2BP 23S

Rangefinder 63 o 128 Bridge IA
Uun Director .51 2 8066 F3d Deock House IA

;un Director 51 2 8067 Aft Deck House IA
Gun Director 51 3 11559 Aft Deck House IA

U.S.S. CATRON (APA 11)
Ounsight 14 6 93437 eOMM Aft Port IA
Gunsight 14 6 93835 20MM Starboard Bridge 1A

Guhaight 14 6 93850 Port Mignal Bridge 1A

Gunuight 14 6 93875 20MM Aft Starboard IA
Gunsight 14 8 109242 Fwd 51 Irector IA
Gunsight 15 3 1152 51 Director Aft 1A
Bangefinder 63 U 157 Bridge 1A 2BS

Telescop•. 62 3 4866 5" Aft IA
Telescope 83 1 .814 5" Aft 1A 2PS

Gun Director 51 3 11560 Frame 116 1A

Enclosure (D) to Director Ship Material Serial 0O1500M
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U,.8. CORTLAD (APA 75)
Condition
After test

v1ck w88kPunsigt U• 6 42809 P ort IA 2BS

Gunsight 14 6 8854 20M Starboard lid. 1A

Gunsight 14 8 155016 51 Director Aft 1A

Gunsight 14 8 16015U 51 Director Aft IA

Gunsight 15 3 2338 51 Director Aft 1A 2BS

iangefinder 65 .343 Bridge 1A 2B8

Telescope 62 3 4958 5" Aft 1A

Telescope 83 1 1860 5" Aft 1A

Gun Director 51 2 7951 Frame 130 IA

Gun Director 51 2 ?952 Frame 27 1A

Gun Director 51 3 11601 Frame 145 1A

U.J.. CRITTZVNZE (APA 77)

OuGnsight 14 6 47335 209M Port Amidship 3AP

GuOsight 14 6 90515. 20W1 Starboard Amid. 1A

Gunsight 14 6 93487 20'1 Starboard Fwd. 3BP

Gunseight 14 6 97V53 20M Port F*C, 3BP

Gunsight 14 8 107915 51 Director FN. 1A

Gunsight 15 8 108105. 51 Director Port Aft 3BP

Gunsight 15 3 2483 51 Director Aft 2BP

Eiangefinder 65 0 469 Bridpe 2BP

Telescope 62 2 4435 5"/38 1A

Telescope 83 1 1998 51/38 U

Enclosmue (D) to Director Ship Material Serial 0015M0.
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U.s.s. CRITTU .. (APA 77) (c0 6dt'd) Codlition

After test
E&~2m1fl MaRk W Ntl Location *AUI h

Gun Director 51 2 8915 03 Deck Aft Deck House 3CP

Gun Director 51 2 8922 02 Deck Frame 3C A

Gun Director 51 3 11969 02 Deck Aft Ft. 142 1A

U.S&S. DAWSON (AFA 79)

Gunsight 14 6 PH6 Signal Briv4Ze 1A

Gunsight 14 6 80292 20MM Fort Aft 1BP

Ounsight 14 6 81518 20MM Starboard 3BP

Gunsight 14 6 91431 20'of 3tarboard IA 2P3S

Gunsight 14 8 156276 Aft 51 Director 2BP

Gunsight 14 8 157714 ywd 51 Director 3BP

Gunsight 15 3 2607 Aft 51 Director 1A

Rangefinder 65 0 430 Bridlge 3BP

Telescope 62 2 4754 5" Gun 1A

Telescope 83 3 1792 5" CNn IA

GAn Director 51 2 6923 #41-40A 1A

Gun Director 51 2 8960 dZ4-4OMM 1A

Gun Director 51 3 11508 5"/38 Amidship Aft 2BP

U.S.S. EAL•O.2 (APA 81)

Gunsi•.t 14 6 84593 2CtMW Aft 3AS 3CP

Gunsight 14 6 89448 Starboard Bridge IA

Gunsight 14 6 93763 Signal Bridge lA

Gunsirht 14 6 105316 2o0v Starboard Aft 3As

ft-closure (t,) to Lirector ShipMaterial Seri al 001500.
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UsS.S. FALLON (APA 81) (Cont'd)
Cordition" ~After test

Eauirmen.nt Mark M Seral Location After test

Gunsight 14 8 107241 51 Director Aft 1A

Gv•• ight 15 3 1239 51 Director Fwd Port 3*

Rangefinder 65 0 468 Bridge 1A 30P

Telescope 62 4 6024 5" Gun 1A 2BP

Telescope 83 2 2700 5"1 Gun 1A 2BP

Gun Director 51 2 8645 Fwd Port 1A

Gun Director 51 2 9351 Aft Starboare 1A

Gun Director 51 3 11497 Aft Deck House 1A

(.S.S. FILARFo (APA 83)

Gunsight 14 6 48278 04 Deck Starboard 1A

GunwIget 14 6 54-349 04 Dek Port 1A

U.s.S. WCsONAE (AFA Uj)

Gunsight 14 6 48690 Signal Bridge Port IA

Gunsight 14 6 49016 204M 0 1A

Ounsight 14 6 91521 Nd Signal Bridge IA

Ounsight 14 6 105700 Aft Por 3*

Ounsight 14 8 160970 Fwd 51 Director 1A

Guneight 15 3 2536 5.. Director Aft 3*

Rangofirder 65 0 484 Signal Pridge 1A 30?

T..oop. 62 4 6153 5" Aft 1A 2BB

TCeleeops 8j3 2 3359 5" Aft A 2DS

Ynoelore (D) to Director Ship Material Serial 001500,
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SERET l

U.S.S. GASCONAADr (AUA 85) (Cont'd)
Condition
After testuimen S Location Au ai"

Gun Director 51 2 ?Fd 51 Director 3AN

Gun Director 51 3 Aft 51 Director 3AN

U.S.S. GEnVA WPA 86)

Gunsight 14 6 47562 04 Deck Port 1A
Gunsitrht 14 6 47659 04 Deck Starboard IA

U.S.S. GILLILA (AlA 57)

Gunsight 14 6 84202 Port Aioidship,

Uunsight. 14 6 90236 Starboard Amidship

Gansight 14 8 103741 Starboard iwd.

Guneight 15 3 2617 Aft Cent.

Rangefinder 65 0 351 Bridge

Telescope 62 3 5575 5"/38

Telescope 83 1 1997 5"/38

C.un Director 51 2 5383 Fd Deck House

Gun Director 51 3 5f,65 Aft Deck House

U,-:.S. N1JAG.I (ALA 87)

Gunsight 14 6 45716 20MM Stbe. Aft IA

Gunsight 14 6 47032 20MM Stbd. Bridge l.A

Gunslght ,14 6 47393 20MM Port Pridge 1A

Gunsight 14 6 47798 20M Port Aft IA

uunsight 15 3 2735 51 Director Aft 1A

Enclosure (D) to Director Ship Material Serial 0015CC.
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SECIT

UAS.S. -NIAGARA (APA 8?) (Contid)
o Conditioni

After test
Fauiv"ment Mark Mod jerial Location Able a

Rangefinder 65 0 501 Brie.L 3A

Telescope 62 4 6600 5" Aft 1A 2BS

Telescope 83 2 3541 5" Aft IA 2BS

Gun Director 51 3 12235 Aft Centerline IA

IMalomur. (D) to Direotor Ship iMterial Serirl 001500.
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Damage to Ounsights, Mark 14 and Mod..

DavAge to Ohsoights, Mark 15 and mods,

Damage to Rangwfinders.

Damage to Ounsight Telescopes for 3 inch and 5 -inch Guns.

Damage to Ouneight Telescopes for Turret and Broadside Oune.

Damage to Director Telescopes,

Damage to Periscopes.

Damage to Rangekeeperso

Damage to Ccmputers, Mark 1, 10 and Mods.

Damage to Stable Eleaents and Stable Verticalso

Damage to Oun Directors (Surface)*

Damage to Gun Directors$ Mark 33, 370 50 and Mods.

Damage to Gun Directors, Mark 51 and Modeo, GoFoC.S. 57, 63 and Nodse

Damae to Torpedo Directors$ Mark 27 and Mods*

Damage to Fuse Settors.

Damage to Submarine Fire Control Equipment*

Fire Control Radar Overall Damage A21 Marks and Mods.

Fire Control Radar Antennae Only All Marks and Mods.

Fire Control Radar Antennae Only Marks 4 and 12, All Mode.

Fire Control Radar Antennae Only Marks 10, 28,p 29, All Mods.
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Damage to Gunsights, Mark 14 and Nods.

Damage to Gunsighte. Mark 15 and Mode.

Damag to Bangefi4dero.

Damag to G2nsight !'loesoopeo for 3 inch and 5 Inch Gtn.

Damage to G'oei*ht "Iolescopes for Tuirot and Broadside u0.e.

Damag to Director Telescopes.

Damage to Periscopes.

Damage to Ronagkeepere.

Damage to Computers, Mark 1. 10 and Modso

Damaoe to Stable Rlmento and Stable Vertical*.

Damage to Gun Directors. (Surface).

Damage to Ghn Director., Mark 33. 37, 50 and M-h4.

Damago to Gun Directors Mark 51 and Mods. G.1,CS, Mark 57, 63 and Mods.

Damage to Torpedo Directors, Mark 27 and Mods.

Damae to Fu. Setters.

Dampge to Submarine 7ire Control 2quip•ent.

lire Control Radar Equipments Overall Damage Including All Marks and Mods.

?ire Control Radar Zquipment Below Docks Units Only.

fire Control Radar Antennae Only Mark 4 and 12, All Mods.

Fire Control Radar Antennae Only Mark 10. 28, 29, All Mods.
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In general the oasualties inflicted by the Air Burst to the Fire Control
apparatus and systems werc confined to above-decks equipment. All lightly
mounted and constructed equipment which offered a large exposed surface to the
blast suffered the greatest amoant of damage. In this category are Radar
Antennae and mountings, and lightly constructed director shields. In TFst '"B
this same equipment uuffered little or no damage.

Considerable damage %as inflicted to Gun Directors, Murk 3j nac Mark 35,
during the air-burst when the lightly constructed shields were buqkled, dis-
lodging brackets, and boxes. ?lexiglas of variovs tlbicknesses and hatches and
doors were blown-in while rangefinder glass in the samn dizectors was not bro-
kep. Irrespective of the lightness of the constructiou of shieldi, no danage
was incurred by the internal equipment from the direct efiects of the explo-
sion. However, equipment that had unrestrained movement such as canvas bloom-
ers, flexibly-mountqd stable element power-tubes and the de-energized sensitive
element in the stable element, received serious damage which resulted in the
loss of stablization. This particular type of damage was not evident in Test
"B", probably due tol the type and direction of the forcs which were imposed
on the equipment. Nf casualties occurred to below-decks stable elements in
Test "A" while rangekeepers and computers withstood the effects of blast and
shock in both Test "A" and Test "B".

The shock transmitted from the underwater explosions caused severe dam-
age to the Gun Directors, Marks 33, 35, and 37. Three of the Gun Directorc,
Mark 33, were shocked off their roller paths and in the same directors the
Stable Elements, Mark 2, had their aluminum cases cracked and ruptured in
several places disarranging the gearing.

One Gun Director, Mark 35, was heavily damaged by the underwater shock
accompanied by similar damage to the internal equipment. The Stable Element,
Mark 3, sustained heavy dOaage to its sensitive element, the trainer's stand
was broken, the base of each rangefinder pedestal was fractured and the ele-
vation and cross-level drives were difficult to move.

The Gun Director, Mark 37, suffered damage that could be eliminated by
changes in the future design. Damage seemed to be -the result of a severe
lateral rather than vertical thrust.

Two Gun Directors, Mark 37, located on a battleship were frozen in train
because of distortion of the radial roller path, tight meshing of the engaging
gear, and bening of the shafting. It is interesting to note that although
one Gun Director, Mark 37, on a destroyer was approximately one-half the dis-
tance from the blast as the above directors and although the damage was not sim-
ilar, the Gun Director, Mark 37, on the destroyer would not train because of
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a ruptured gas-seal aid a joos'ly "xbricatted training rack. The clearances -of
its radial ro3Aers were normal and no excessive lateral shift was observed.
This phmonmenw. cculJ possibly b'm attributed to the lighter construction of the
Wheld an the dostrqyer &'* to a closer olearano. between the radial rollers

and the roller..path +Aus 'rsstreining the motion rf the director.

On Gun Direottors 11ark 37, on a battleship was frozen when a seemingly
lateral force. damaged the tUain looki. igp~ In the secured position, preventing
Its witbdraml.

Weather'.seal failure due to blast caused excessive friction In train amov-.
ment in som oases, Indicating room for Improvement in present design, Bauge..
finder blowmers awl other canvas covers'showed considerable tearing and ripping
from the blast, liow-verl, the canvas provided protection ft'-n the heat of the
blast iherever It remained intact,

The Torpedo Director, Jkrk 27, withstood the effects of blast and shock
remarkably well except for mino damage due to secondary causes,

Battery Alignment da"'a were not obtained after either Test "A* or Test 'B'
due to lack of personnel, the danger of over exposure to radioactivity and the
acute shortage of time available. 1

The effects of the Air Blast of the nuclear fission bomb caused damage to
the following components of Fire Control R~adar Equipment installed in naval
vessels exposed to the effects of the bursts

(a) Antena structures and mounts,
(b) Coaxial transmission lines and wave guides.
(o) Indicating meters mounted in directors..
(d) Vacuum tubes,
(s) Beow-decks units,

The components are listed in order of decreasinig degree of dsamae. Only
mino dampgewas found in components included under sib-paragraphs (4)v Cd),
and (s) above.

It Is concluded that the present design of below-docks electronic uinits
'in fire control radar equipment is adequate, to withstand the shock and vibrations'
oesounterod in Test BANG

Tbe majority of the damage to antenna structures appeared to be caused by
blasts, with shook as the next most prevalent cause of failure. At distances
loes than aboxut one-half mile from the point of explosion, considerable heat.
damage to exposesd transparent or translucent plastic parts was observed,

Bhclosure (D) to Direetor Ship iMuterial Seri4 001500.

Page 828 of 871 pages, volume ii.

)927



The topeg extent and location of this heat-damwe appeals to indicate that 4t
me caused principally by radiant he,.to No dam was observed to anr' coapo.-
eat that could be attributed to rsdioaottvit effects.

The location of the anunna as, ubly on the dioctor appeared to have ows
siderable effect on the ext'nt of th, dampge TUose antennae loated an the
tops of directors uhere there wes no protection from the blast nere more com-
sistently and more severely damaged than the antenmna located on the A-cuts
of the directors.

The following fire control radar equipment Is listed in order of decreasing
sapoeptibItity to'damage:

(a) Mork 3 and Mark ,.
(1)Mark 12.

(o) Mark 28 Mark 10, and Mark 29.
(d) Mark 8 1c2y one quipment observed).
(e) Mark 22.

Damage to the Mark 28 and similar radars (Mark 10 and Mlark 29) was gemer-
ally moh as to be capable of repair by ship's force, whereas the heavier
antenna arrays of the Mark 12 and similar radars require tender or navy yard
facilitice for repairs.

The following tabulation shows the rough correlation of damage vs distance
fram the j.timt of exploolosi

Approximate Distanoe Radars Undamaged or Operating at
(Nautical & Slv htl redued eaI en

Less than 1/3 mile AnL ships with P.C. radar were sunk
within this area.

Between 1/3 mile and 1/2m le 0%
Between 3/2 silo and 2/3 mie About 20%
Between 2/3 aile and one niAe About 50%
Between 1 mile and 1 1/2 miles About 90%
Over 1 1/2 miles None observed* (No Target Ships

with F.0. radar were la this area)*

The damage caused to Fire Control Radar Equipments and especially to
antennae by the "A" Test prevents a compsrison of percentages of operable
equipment before and after the "BO Test. However of 22 Fire Control Radar
ElUipments in Battleships, inspection indicated that nine received no additional
diabling damage by Test "B8.
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Six of the ten. radar equipments in the oruisers escaped additional dis-
abling damage while ten of the twelve destroyer fire control radar equipments
"reeeived no additional disabling damage from Test rob. Most of the destroyers
on which no damge uws sustained by the radar equipments were located bqgd
the range of greatest damage.

.The effects of the underwater explosion of the Atomic Bomb in general
caused only minor damage to fire control radar equipments in these ahipe not
mink by the explosion. The primary damage us caused by the shook impulse pro-
duced by the explosion. There appeared to be no evidence of appreciable effects
on the operation of the equipment due to radioactivity. There us little danm
age caused to the fire control radar equipment by the decontamination procedures
for the reasons that; fIrst, the equipment is well designed in the above decks
units for moisture protection, and secondly that the exposed parts were spared,
by intent, and because of their location, from the hasards of the deeontamina-
t I process.

At distances less than 700 yards from the point of detonation of the bomb
all equipments were rendered inoperative. At distances greater than about 1500
yards from the point of detonation, the operation of the equipments uws relative-
2y unaffected. In all cases except that of the damaged Mark 12 radar antenna
mounts, repairs could have been effected by the ship's force in a short time.

The fire Control Radar Equipments, Mark 8, 10, 28, and 29 were such less
w urmptl" to shock damage than the equipments, Mark 3, 4, 12, and 22. 'Lie
wvs( b%-Iat causes of failure listed in order of importance are broken glass
envolmpes of large vacuum tubes, broken glass-to-metal seals in mgnetrons,
failure of cast light-metal alloy antenna supporting members and failure of
shoek-muts.

It I-. •Astructlve to note that the lghter types of antenna construction
sustaineu the greater damage from the effects of the air-burst, 1hich were
prineipaily air-blast effects, while the more massive types of antenna struc-
tures sustained the greater damage from the predominant shook effects produced
by the sub-suzface explosion.

The results of the ,.clea, fission bomb experiment indicated that the
ordnance optical eqoipment u3eid ir ships of the U.S. Navy is of excellent de-
sign and construction. A greater aaoýant of damage was anticipated than was
actually caused by the shock and ,ieat to which the ordnance optical Installations
were subjected. A general observation of the Test "AI and Test wBN damage sug-
gests that the optima Instrumerts as a whole are of a much amoe sturdy con-
struction than the asocolated equipment. In several cases the optical installa-
tions were rendered inoperable by the failure of a cast-aluminum support or a
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shoot-metal protective shield. The cast-aluminum support brackets for the Owi
Sightsp Marks 14 and 15, were particularly susceptible to the effects of the
explosion.

A considerable number of lead computing Gun Sights, Mark 14 and 15, mse-
tained a variety of casualties but the most prevalent cause of faulty operas
tioe was the inability of the gun sights to withstand exposure to the weather.

Moisture condensed on the internal machanisas and optical surfaces of
the Gun Sights, Mark 14 and 15, was commonly found after both Test RAP and
Test "B". It is believed that the primary reason for the condensation was
the period before and after each Test, during which the air compressor and air
filtering system was not operated periodically.

A considerable number of Gun Sights, Mark 14 and 15, were found to have
improper precession of train and elevation gyros. Several Gun Sights, Mark
14 and 15, were sent to the New York Naval Shipyard for an After Test "A" dam.
age analysis. The results of theme analyses revealed that the improper pro-
cession was caused by shifted gyre range units, which were probably shifted by
the shock produced by thq explosion. No cases were observed wherein a gyro
unit was seriously damaged by the effects of the explosion, but a large per-
centage of the gun sights located at a comparatively short distance from the
center of the explosion were rendered inoperative by the effects of the ex-
plosion until masch time as they could be sent to a repair activity for adjust.-
ment and realignment.

The front and rear windows of the Gun Sights, Mark 14 and 15, were in
several instances shattered by the effects of the Test *A* explosion. These
windows are made of a comparatively thin laminated glass. It is suggested
that a type of glass similar to that used for end-windows in the modern gun
sight telescope would be more satisfactory for the purpose, since the end-
window glass proved its worth by withstanding the effects of the Test *A* and
Test "B" explosions without casualty.

A large number of the lead computing gun sights were rendered inoperable
uhen the ray filter mechanisms Jammed in the *IN" position. The cause of this
trouble, determined by an analysis of the instruments sent to the New York Naval
Shipyard, proved to be an improperly designed ray filter guide and stop mech-
anism. The ray filter mechanism of the Gun Sight, Mark 14, Mod. 6, is an example
of the improper type of construction which can be rectitfied either by issuance
of an OrdAlt and/or by the redesign of the ray filter system.

The aluminum fittings which couple the electrical leads to the housing of
the Gun Sight, Mark 14, are particularly susceptible to corrosive action. In
several instances these aluminum fittings had deteriorated to such an exten+
that the aluminum union collapsed when an
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attempt was made to remove the connmetion from the Sun tight housing,

Demage to the air hose connections, probably caused by the
whipping action of the hoeo was prevalent whore the hose support
brackets supplied with the gun sights had not been inottlled,

The rangetindors withstood the test vwell. One Rangefinder. Mark
54, mounted in a Rangefinder Mount, Mark 35, was rendered inoperative
by the secondary effects of the Test 'A' explosion. This ragenfieder
was damaged rrimarll by blows from parts of the Rangefinder Mount,
Mark 35, which was blown apart by the blast.

On Rangefiundor, Mark 43, located in a Gun Director, Mark 35, was
made Inoperable by effects of the test W explosion. The right a'd
left ond-rofleotors were shattered and the base of each rangefindor
mount ekAestal was fraotured,

Th_ Bangefinder Mount, Mark 65, (open mount) which to usually
located on the bridge of auxiliary vessels, exhibited a weakness in
construction. A case wes observed in which the bearing saddles of the
Rangefinder Mount, Mark 65, %are bent outward jamming the rangefinder
in elevation. The mount was cracked at the innor corners formed by
the rangefinder and bearing saddles and the head shield was bent and
distorted,

In several cases, the training mechanism of therRangefinder Mount,
Mark 65, was frozen by the corrosion of the training shaft at the point
where it passes through the support arm. Iv general the resistance of
the Ranwofinder Mount, Mark 65, to the effects of the Atomic Bomb explo-
sion and to corrosion was not satisfactcyo

Th. defrosting unit, located on the endboxoe of Rangefinders,
"•ark 42. in several instannes were found to have been blown off the
rangofinders.

The damage to gun sight telescopes was negligible. The optical
and mechanical components of the telescopes, satisfactorily withstood
the beat and shook offsets of the Test 'A" and esoo '.B explosion* with
the exception of the Tolescopes8 Mark 20, mounted on the 50/51 broadside
guns, several of which exhibited internal dAmago,

A great number of telescopes located in open gan mounts were
rendered inoperable by moisture which collected in the eyepioce systesm
and by inoperative corroded eyepiece focussing unite, The damage was
probably caused by the decontamination methods used. ofter Toot 13',
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JUMML (Cont'd)
A Telescope, IMak &W, which had been expose& to the Test $AN

ezplosion was sent to the Now York Naval Shipyard for a damage
analysit. It was found that the light transaiseica of this telescope
had decreased slightly, due to the exposure of the optics to effects
of the Atomic Bomb exploseon.

Prior to and after Test *A* and 'B'. the Torpedo Data Coemputer
Mark 3, Mod. 5 and associated fire coatrol. instruments aboard the
u.s.s. si is&.30), u.s.s. APMoN (ia-3oe), U.S., DZNI•A ($&.335)0
U.S.S. PARCiSi (S3-384) sad U.S.S. PILOTFISH (88-386) were checked ,
thoroughly and forty-.four tests were run on each Torpedo Data Computer
In order to establish definitely the accuracy of the conputers by
determining the difforence of the average percentage errors.

Prior to and after Test 'A' and "DO torque tests were conducted
on the periscopes, target bearing transaitters.Mark 8 and Mark 9, and
the gyro setting Indicator re*Ultor*,Mark 1, Mods. 2 and 3,aboard
the listed msbmarines in order to estlblish the torque werk-load Increase
caused by the effects of the Atomic Bomb,

2-4414-1
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11QQQGION

Utilizing as criteria the results of detailed and• ntensive Investigation
and study of the effects of subsurface and. supasur•tae nuclear fission exlo-
*lons on fire control equipmentS, the following recommendations are s1umitted
for use as gu•des •n future designs

Wherever possible, place fire control equipment below docks. Por equip-
Went that must remain In exposed. looations, strengthen the light-weight protect-
lve shield. by the addition of stiffeners, allowing sufficient clearance from
the equipment to prevent damage In case of distortion of the shield, and. doesgn
all exteriors to approach a sphere In appearance.

Design mnuutinge and. fastenings to have strength &dequate to withstand the
forces set up by the effects of an Atomic Boub explosion, keeping the veight of
component parts at a minimum consistent with strength requirementel and develop
strutwurl strength in ship foundations equal to that of the base meub~re of the
equipment being supported..

Improve the design of shook-mounts, decreasing the loading of in4ivid.ual
mount*, providing optimum damping, and allowing sufficient clearance between
shook-mounted units and. adjacent structures.

Discontinue or sharply ourtail the use of aluminum and light-metal alloys,
both cast 'and fabricated, as materials for primary structural ambers, and a-
ohieve strength and weioght-reduction by the use of properly designed units fabl-
ricated from strong light ferrous alloys capable of great strain without complete
failure, in contrast to the light-metal alloys that tend to give ultimate fail-
ure near the elastic limit. Revise upward the design specifications to Include
a higher factor of safety, and to correspond to the blast and shook prod=ed
by the nuclear fission explosions.

Protect exposed equipment against corrosion by fabricatILS moving parts
from corrosion resisting materials and. providing adeqiate means of lubrication,
while at the same time diligently preserving water-tight interrity. Especial
attention should be given to mininising corrosive action at the benring sur-
faces of adjustment shafts passing through the outer cases of Instruments.

Discontinue the use of all "plastics$ in exposed locations except for oc-
casional use oi the most heat-resistant types where absolutel-neceessary.

Redesign the ray filter mechanism of Oun Sights, Knrk 14, and umke the con-
struction and mechanism of On Sights, Mark 15, more sturdy.
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=t8Om9ZIJ (Cont'd)

Replace bloomers used am port closures vith olosures better able

$upport gun directors and similar heavy equipment on btes.ris
mounts rather than on pedestal mounts, and improve the design of gm
director locking-pin asseomblioes (oespecially of the Gun Director, It. 3?)
with a view to improving their corrosion and shook resisting character-
ittieo, Improve the design of the present tnpo of weather seal used on
the Qun Director, Nk. 37, to afford greater protection against blast and
shook, and strengthen the baseo-ring of the director. Limit the motion of
sensitive elements in the stable elements and limit the motion of the
mountings of associated electron tubes. Improve the-method of securing
the fork in the level gimbal in the Stable Blement. Nk. 6, and redesign
the method of looking the pivot stud bushing of the Stable rlement, It. 3.

Strengthen considerably the antenna assemblies of Pire Oontrol
Radar equipments, revising the specifications for blast and shook
resistance upvard to correspond to the conditions encountered during
the Atomic Bomb tests. Locate radar antennae in positions whore the
maximum protection from blast ir obtained. Ideallydoestgning now
directors with the antenna integrated into the director shell and
possibly protected underneath reinforced plantiotimprognated shiolds
that will not be affocted by heat.

Strongthen the envelopes of electron tubes having large glass
envelopes and redesign the sockets for each tubes to reduce the prob-
ability of envelope fracture by applied shock,

Strengthen the metalp-to-glass seals of magnotron tubes and apply
some means of auxiliary reinforcement to the loads from the seals.
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"AIATION QUMANC

An aviation gunnery officer was essignel as the bead of the Aviation Ordnance
Unit with additional duties conf;erning liaisr, with the Bureau of Aeronautics Group.
This liaison duty consisted of collaboration w-th the Bureau of Aeronautics Group.
in the procurement and installation in airplan -a of certain items of special
aviation oronance equipment and was necessary because of the cognizance of the
Bureau of Aeronautics over aircraft.

Early in March, the head of the Aviation Ordnance Unit accompanied members
of the Bureau of Aeronautics Group to Alameda, California for inspection of air-
planes to be used in Operation Crossroads as target material. Arrangements were
made with Carrier Aircraft Service Unit No. 6 and with the Assembly and Repair
Department for receipt and installation, under the supervision of a Bureau of
Ordnance representative, of Aviation Ordnance Fire Control equipment which had
been procured and shipped to Alameda for installation in airplanes in the U.S.S.
SARATOGA.

Aviation Fire Control equipment used in the tests was that equipment sug-
gested by the Aviation Ordnance Research Section vf the Bureau of Ordnance. The
airplanes selected by the Bureau of Aeronautics for the tests were specified to
be in a state of cimbat readiness and therefote contained the avilation ordnance
equipment normally supplied, such as intervalometcrs, bomb shackles, bomb racks,
station distributors (for bombs and rockets), gunsights, telescopic sights, macinae
guns, etc. The additional test material consisted of bombs, ammumition, bomb direct-
ors., bombsightm, stabilized gunsights, torpedoes and inines, etc. The bombs and
rockets loaded aboard the planes were blind-loaned and fuzed, Machine gun ammuni-
tion was limited to ten rounds per gun and the bolts of the machine guns were re-
moved. (Report of damage to torpedoes and mines is contained in reports on Under-
water Ordnance.)

The installation of the Aviation Fire CLcntrol equipment snggested by the
Aviation Ord-2ance Research Section of the Bureau of Ordnance w1s governed by the
type and location of ta'get ship, the type of aircraft and the disposition of
aircraft in the target array as determined by the Bureau of Aeronautics. The
Aviation Ordnance Fire Control equipment and munitions were installed in the
type of plane usually employing that equipment. The types of aircraft required
for the items selected were located in the SARATOGA and INDEPFI.DENEE for Test "A"
and SARATOGA and BRISCCO for Test "B". The airplanes on the SARATOGA were
selected for the display of -re ordnance equipment and munitions for Test "A"
than that placed aboard the airplanes of the INDEPENDENCE because of the very
strong belief that the airplanes of the INDEPENDENCE would be completely
demolished or lost. This belief was later confirmed. For Tast "A" the dis-
position of airplanes provided for location of one airplane on the catapult
and one on the main deck of battleships with exception of the ARKANSAS which
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AUIAZL912E QMI (Cont' d)

ZLAUM (ContI d)

had but one plane maounted on the catapult. Carritr's airplanes were located on
the haiarW and fligbt decks. The airplanes carried in the cruisers Vero located
on the catapult mounts. One airplane was located on the main deck and one in the
hold in fourteen APA's to simulate aircraft carrier loading. Damage sustained
by airplanes in Test NAm necessitated redistribution of those reomizAng for Tost
'BNO this redistribution is hereinafter tUbulated.

M.THOD O INSPE• COu

Inspections covering the general condition and operability of all Aviacion
Ordnance equipment were carried out both at West Coast points of loading and
at Bikini prior to Tests CAN and "3'.

As special equipment necessary for tests and inspection of Aviation Fire
Control equipment to be used in Test NAN and Test 'B' was not available at
Bikini, these inspections were carried out at the Assembly &ad Repair shops of
the Naval Air Station, Alameda, California;after which the equipment to be
exposed to Cest *Am was mounted in the designated aircraft and the equipment to
be exposed to Test "DO van repacked in its special packing boxes and stored
aboard the 8.%W0GA for shipmont to Bikini. The Test 'BN equipment was later
transferred to the VHASON prior to Test OA'. Just prior to Test 'Am and Toes
E0H, the Aviation 71re Control equipuent was visually inspected to insure that
no changes had ;curred subsequent to the inspections conducted at Alameda.

All it .s of Aviation Pire Control equipment recovered after both tests
were shipped to the Naval 0€-dnmne Plant, IrdLanapolis.,Ind., for inspection
and report. Representative items of other Aviation Ordnance equipment Vere
chipped to the naval Gun Factory, Washingtong D.Co for inspection and report.

In addition, representative Items of Aviation Ordnance Equipment were sent
by the Bureau of Aeronautics group to Armament Test, NavalAir Test Center,
Patuxent River, Maryland for inspection and report. Visual and operability
inspections were conducted Immediately following each test at Bikini.

A total of seventy-three (73) airplanes for Test NAN and forty (40)
airplanes for Test 0B' vere employed. These airplanes, with the exception of
two (2) Coronado type boaplanes. were in a state of combat readiness, and

..therefore contained all items of Aviation Ordnance ouIpment normally carried
by that type airplane, such as standard bomb racks and shackles, rocket
launchers, bomb and rocket release systems, machine gens and cannon and their
respecive firing and control systems, ec.#. Disposition 6f these airplanes
with the exception of the Coronado@ vas as listed below;

lnclosure (D) to Director Ship Material Serial 001800.
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vi Emn nz k"AIO

Img.= SARWTOGL Iflight Dock 3 2700

"SM-23 SAR.ATOGA bapa' Deck 4 270

"76151 BAR 0" 71 lg~ht Deak 2 2700

7061-S SAPATOGA Hangar Deck 4 2700

@1-4 SAIRA!~G 7igh; Deck 3 2700

531-41 BAR G Bangor Deck 4 20

SMSI IN N~lD19C3 7light Deck 3 700

tax-8= 1-IIMMODUC Rainga Dck, 2 700

16-1I= DP16UCR hlight Deck 2 700

181-51 ~ ~ s BNWD~C ango Dock270

@1-I fUIRC light Dock 3 700

87-43 INDIPUD1MON langar Dec~r 2 7

082U-3 ARKASAS Atop #3 %rret 1 400

180-i 1KV YOUK catapult 1 1900

80.4l 1KW YORK Main decks portsido, 1 1900
#3 Turret.

OS3J-3 vVD Aindock,Stb&.sidS aft 1 600

0833-3 INYADA Catapult 1 800

082U-3 PZNNSYLVANUL Catapult 1 1800

0833-as PINNSYLYAZLL M&Indeck#Stbd.sids aft 180

0833-3 P1NSAAC0LL Port Catapult Mount 1 600

UM3- SALTLIR CITY Stbd.. Catapult MOUnt 1 1000

W1-2 GILLW(X 2nd Platform decks 1 0

cargo Hold*.

161-5N GILLIAM main deck aft, Port 120

side*

.3JS i .1

jaclosure (D) to Director Ship Material Serial 001500.
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JIWoh =S (Oont'd)

M W(Oont' d)

Tinm
1M-2 BANN 2nd Platform deck, 1 1400

.Carp hold.
7G-iD BANiNR Main deck aft, portside 1 1400

11-2 BAROW 2d Platform deck, 1 1300
OCwp hold.

111-2 BROV Main dock aftStbdossdo 1 1300

K-B2 BLIAD 2had Platform deck, 1 2600
arop hold.

70.-iD BRLLD Maim deck aft.Stbd.ildo 1 2800

•M-2 BUTTZ 2nd Platform deck. 1 2000
Carpo hold.

70-1D BUTTZ Main dock aftetbdsoIIe 1 2000

IN-2 CARLISLE 2nd Platform deck. 1 300
Cargo hold.

161-SN CARLISLE Main deock aftStbd.side 1 300

1K-2 CA3•TEP 2nd Platform deck, 1 2000
Cargo Hold.

70-ID CARTERM Main dock aftStbd.side 1 2000

11-2 CORTUND 2ad Platform deck, 1. 3200
Cargo hold.

7614-N CORTLAND Main deck aftStbi.side 1 3200

11-2 JRIMMY 2nd Platform deck, 1 500
Cargo hold.

711-2 CRITTMDHI Main deck aft,Stbd.oide 1 500

M11-2 DAMSON 2nd Platform dock, 1 900
Cargo hold.

16-1N DLSON Main deck aftStbd.idoe 1 900

1M-2 FALLON and Platform dock, 1 1400
Cargo hold.

3G-1D PALLON Main deck aft,Stbd.side 1 1400

Inolosure (D) to Director Ship Material Seriael 001500.
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iaw 121 qjzggj (O..t' I4)
(Cont'd)

Mi !AU_(Coit Id)

7X-2 UFILMOUI 24 Platform deck, 1 2500
Cargo hold.

161-5 IILLMORR Main deck aftBtbd.usde 1 200

116-2 GASCO•MDN and Platform dock. 1 200
Cargo hold.

1G-3D GASCONDR Main dock aft,StbL.gide 1 2800

11-2 N1A£ARA 2ad Platform deck* 1 4000
Carp hold.

163%4w NZAGAR Main deck aft,Stbd.'edo 1 4000

IDM-= SAWOGA Flight Deck 3 500
BN-8 SARATM0GL Hanger Deck 1 500

S8-41 SARlhTOG& Flight Deck 3 500
51-a4 8ARA*OA HaAper Deck 3 500

23M-33 IZNDW C3 Flight Deck 1 1400
ZBI-43 IN CI flight Deck 1 1400o

130-1 NNWLVAI cMatapult 1400
$0-1 )IN T'OM Haf dock, por't* I 1200

#3S Turret.

70F-51 PJU•LLT.IAN Mai dock. portside.oatLt. 1 1400

7G-ID BARN Upper deck, portsids 2300
aft.

say.*= 3*1,OW Upper deck, Stbd. side 1 1900
aft.

7G-ID SLAIEM Upper deck, 0bd, aside 1 240
aft.

116.• BLANI) 2nd Platform dock, 1 2O0
Cargo hold.

Inloawre (D) to Director Ship Material Serial 001500.
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S (Oont'd)

M L (Oont'cd) AIPROXXMIf

ZBrn3 3RACWE Upper deck. Stbd. 1 o800
side, forward,

17-51 3RISC03 Upper deock, Stbd. 1 1200
s1do, forward.

-61-• DRULE Upper. dock, Stbd. I 800
side, forward.

70-1D BEU¶D Upper deck, Stbd. 1 2700
side, aft.

7G-ID 0A1 ]M Upper d•eck, Stbd. 1 3000
side, aft.

1i4.2 C 2nd Platform dock# 1 3000
Cargo hold.

61-N 002TLAD Upper deck. Stbd. 1 3600
side, aft.

1M-2 COLIAND 2nd Platform deck, 1 3600
Cargo hold.

F61-5N CRIU•]TDI Upper deck, Stbd. 1 1500
side. aft.

167-51 DnLSON Upper deck, Stbd. 1 1300
side, aft.

7I-2 DAVWON 2nd Platform deock, 1 1300
Cargo 'hold.

NG-ID PALLOR Upper deck, Stbd.- 1 500
side, aft.

F1-2 IILLON 2nd Platform deck# 1 500
Cargo hold.

161-5 • =ILLMO3 Upper deck, Stbd. 1 2100
side, aft.

70-1D GASCONADM Upper deck, Stbd. 1 800
side, aft.

hnolosure (D) to Director Ship Material Serial 001500.
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&aZI (coat (Oot)

I • (Cont'd)

7M-2 GLSOMM 2nd Platform deck, 1 600
Cargo hold.

TM-0 GDl A 'Upper deck, Stbd. 1 60
side, forward.

767-5N NIAGARA Upper deck, 8tbd. 1 32D0
side, aft.

I1-B NIAGARA 2nd Platform dock, 1 5800
Cargo hold*

In addition, specially prepared Iteas of Aviation Ordnance and liro Control
Xquipmont were installed In those type airplanes 'normlly employing such equip-
sent. These additional Items are listed belowz

Bobg 100 1b., G.P., 1 08604 (11fADA, 33) 600
3,Lo&P. Maladsek, Stbd. side, aft.

Bomb, 100 lb., G.P., 1 08U-3 (fVlYDA, IM) 600
B.L.&7. catapult

Bomb, 100 lb., G.P., 1 081U-3 (ARIA.SAS. 33) 400
BoLA.. Atop #3 uirret

Bomb, 100 lb., G.P., 1 082V-3 "(PUNSTUTANIL 13) 1600
3.L.,7. Main deck, Stbd. aide, aft.

Bombs 100 lb., G.P.0 1 xSO-, (nMV YOlr. 3) 1900
3.L.&7. OCatapult

Bomb, 100 lb., 8.P., 1 0.-1 (lMi YORK$, M) 1900
2.&LAI. Main deck, port side #3 Turret

torpedo, Ilk. 13 1 2BX-SI (IA ruWMbON s on) 7Wo
lli&ht Deck.s

Anclosure (D) to Director Ship Material Serial 001500.
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NL ~ (Oont'Ia)

Mine, fk. No, 1 51443 (zSwz oT) 700
B L.&1. Flight Dock

Aircraft locket, 11.75', 1 760-N (SARATOGL , CV)
B.LJF. Flight Deck

High Velocity Aircraft 6 161-5N (SARaAOo, Cv) 2700
Rockets, 5.00g B.L.&P.

Bombs, 500 lb., G.P., 2 537.0 (SARTOGAo, CY) Rho
Inert. Flight dock

Bombs, 500 lb., G.P., 2 53-41 ( A30 0GLA, CV) 2700
B.L.U. Flight deck

Bomb Direotor, Nk. 1, 1 01-.43 (SARATOGA. CV) 2700
Mod. 2. Flight deck

Bombsight, 1k. 15. 1 TSM-32 (SARATOGA, CT) 270
Mod. 7 Flight deck

Gunieght, Nk. 23 1 M6Y-=1 (SAROGA, CV) 2700
Flight dock

Bombsight, 1k. 23 1 TBK43 (SARATOGA, CV) 2700
Flight Deck

Mine, Nk. 24. 1 TBM-33 (SARATOGA, CV) 2700
B4L.&F. Flight deck

Torpedo, Mk. 13 1 T31M-33 (SARATOGA, OV) 2700
Flight Deck

Bombs, 500 lb., G.P.0 2 OP-43 (SAB*OGA, CV)' 500
Inert. Flight Deck

Bombs, 500 lb., G.P., 2 1B7-4 (SAEAtOGa, CV) 500
B.L.M. Flight Deck

ijizil
fnclosure (D) to Mirector 8hip Material Serial 001500.
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EOIUM~ (Coated,)

zin'3'(Coat I )
A1FPR0IYAT1

A99OW mu nMofSwuJAL
Bomb Director, 1 @7Y.43 (gaMRA!GA, 01) 500
Uk. 1, Mod, 2 7light Deck

Torped, Uk. 139 BM4 (SADWfOGAq 0) 800
I.LAI. Flight Deck

MIneg Hk. 24s 1 !B-32 (SAWROG~q 0?) 800
3 .L*&7. 7light Deck

Bombsight, Hk. 15, 1 TBM-32 (SARAOGA, CV)80
Mod# 7 Ylight Deck

Bombsight. Ift. 23 1 TBM6-3U1 (SARATO",& OV) 800
7light Deck

Baub$ 100 Ib,q G.P., 1 ZSC-1 (Mi YORK$ 3D) 12a0
B.L.&7. Catapult

Aircraft Rocket, 11.75' 1 NP-GN (3ULI, PAP) am0
2,LAIW* Upper deck* Stbd, side

forward*

High Velocity Aircraft 6 M6-59 (BRISCOI, APA) 1200
Rocket@$ 5.01, B.L.IJ. Upper deck, Stbdo side,

forward.

Gwisight, Ifto 23 1 161-51 (3111800, APA) 1200
Upper deck, Stbd.. side,
forward.

A AS ail
Incloosiie (D) to Director Ship Material Serie 001500.
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LL~aJAA2~ Cpprozi..~tely 2700 Yards)

1. Irk•na Ema £ud am.

Undamaged.

ham A MUb M.a .s ~jh a
Undamagedl

3. AgMU "d ýAM.

Und•maged. The nose and tall fuses from two 800 lb. bombs were returned
to the Naval Ordnance Laboratory, Washington, D.C. for laboratory.r ispeotion
and report.

Undamaged. The no@* fuses trow six 5.0 RWRa8 were rotpmrnd to th Naval
Ordnance Laboratory, Washington* D.C., for laboratory inspeotion and repart.

5. Zjjn Zixa Ronl~g1 13LURMUS.

Undamaged.

6. Anasia iMU Cgt~ia Jg3UIMVA.f1

The Bombsiestso, 10. 15 and Nki. 23 suffered no visible damage attributable to
Toot. 'A.. Upon inspection following the test, three (3) units of the Nk. 1.
Nod. 2 Bomb Director were missing from the airplane In which they had been
mounted,

These-units were:

(1) One (1) Control Box, ek. 8e Mod. *, No. o3552.
(U) One (1) Compntor, Rk. 20, Nod. 2, No. 2020.
(3) One (1) Altimeter, 34k. 1, Mod. 1, No. 1812.

An exhaustive search failed to locate these units. The Gyro Nk. 20. Mod. 1
of the Bomb Director 34k. 1, Mod. 2 was recovered undamaged and this, together
with one (1) 3k. 15 Bombsight, one (1) Mks 22 Bombsight and one (1) 3k. 23
Gunsight was returned to the Naval Ordnance-Plnt, Indianpolls, Indiana$, for
laboratory inspection and report.

aolosure (D) to Director Ship A teril Serial 0011500
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I qa La I

M.A=.aM laa

O4angdaaM. these were turned over to the Underwater Ordnauce %it.

RLI. tINiOZ (Ap1rozimoately 700 yard.)

seven of the airplanes on this vessel were blown over the side by the blast.
the remaining seven vere completely demolished. Of those remaining, the damage
suffered by the Aviation Ordnaaoe equipment was an follows$

2he twin .30 caliber guns and mount vere missing from the two 53-43 air-
planes an the hangar deock. A turret was torn out of a TN-Si airplane on the
hangr deock but the guns remained operable. A Twin .30 caliber mount and gune
were found on the flight deck. No damage was noted except a broken latch on
the moun't. This assembly was returned to the U.S. Naval Oun Factory, Washington,
D.O. for laboratory Inspection an& report. One M42 .50 caliber wing Mun was
missing.

2. 32hubh A iii ~am ~

All bomb racks and shackles which were recovered remained undamaged and
operable. N.

Intervaloneters and station distributors vhich were recovered were found
to be Intact and operable as a unit. This in attributed to the fact that this
equipment was protected by the airplane's structure in which it was mounted. !wo
Mark 9 gunsights vere missing from the 337-42 airplanes in which they vere mounted.
Dmge to Mark 8 gmnsights was limited to broken reflector.

4. bmezAdna MiA Hims

Only a samll portion of the tall section of the Mark 24 mine which was mounted

Sholosure (D) to Director Ship Material Serial 001500.
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AYLATION ON&1_CY (CnjX~

DMAHL SUS:-9 aN rST !9(otiud

in a TW(-33 airplane on the flight deck was recovered. This was turned over to
the Underwater Ordeznce Unit. The airplane was missing. The )brk 13 torpedo
minus the warhead, wee found on deck and turned over to the Underwater Ordnance
Unit. The airplane -4n which it was mounted was aissing.

5. Machi gM a

All ammulition which was recovered was undamaged.

U.S.S. AIAINSAS (Approximately 400 yards)

The OS2U-3 airplane on this vessel was blown over the side and no Aviation
C-dnance equipment was recovered.

7.SS. MW YORE (Approximately 1900 yards)

Undamaged.

2. •ub anki and anaklm

Undamaged.

3. Boba aj& bag

Undamaged.

Undamaged. The nose and tail fuzes from one 100 lb, bomb was returned to the
Naval Ordnance Laboratory, Washington, D.C. for laboratory inspection and report.

5. Efhne _04a AsMuntio

Undamaged.

Enclosure (D) to Director Ship Material Serial 001500.
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AVIUTION OEDR11C L j~jg4.)

DAZ&Q SUSTAI1 LY 2ES !g, £±mjaA.e)~

1. S.S A

Machine Guns were rendered inoperable due to broken mechanical connections,
but were otherwise undamaged. This was attributed to secondary rather than pri-
mary reasons as the airplanes were completely demolished. One .30 caliber ma-
chine gun was returned to the Naval Gun Factory, Washington, D. C. for laboratory
inspection and report.

2. hmb. Backe La S±2arkle

This equipment, where recovered, remained operable with the exception of
one Mark 41 Bomb Rack from which a 100 lb. bomb was torn. The internal mechan-
ism of the rack appeared to be strained end loosened. This bomb rack was re-
turned to the U.S. Naval Gun Factory, Washington, D. C., for laboratory Inspect-
ion and report.

3. gabad 7uasu

One 100 lb. bomb wcas blown off the bomb rack and over the side. The other
was recovered with no damage to the bomb body but with the tail assembly broken
off. The arming vane and armiag vane cup were sheared off the nose fuse. The
arming vane, arming vane cup and arming spindle and housing were sheared off
the tail fuze. Neither fuze had been fired but they were jammed and frosen in
the bomb and vere therefore jettisoned with the boab because of their dangerous
condition.

4. LzaA _Flz OczgJ.. _kU1RMs~t

Both telescope sights were recovered; one.undamaged and the other with bad-
ly scorched paint. The latter was returned to the Naval Oun Factory, Washington,
D. C., for laboratory inspection and report.

5. i&=uzi _q= AM~MMLUM

Most of the twenty rounds of machine gun ammunition in the two airplanes
was missing but a few recovered rounds showed no evidence of damage.

U.S.S. PZNTSLVAAIU (Approximately 1800 yards)

1. M~hie GU~U

Und&.nased.

IRacosure (D) to Director Ship Material Serial 001500.
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AVIATION QiWNAff% tG14d

Dia j/• j USTIIF2 is TEST "AR .•qou)

U&S F. ENNSLAI 2~4

2. Mkb Rafkf §W Shackle

This equipment was undamaged except for one bomb rack, Mark 50, Mod. 3,
which 'had a 100 lb. bomb torn off it when the airplane was blown off the
catapult to the main deock. This bomb rack was returned to the Naval Gun Factory,
Washington, D.C. for laboratory inspeotion and report.

3. &ge ,and -Fuzes

One bomb was undamaged. The other was recovered from the starboard
waterway aft where it had come to rest after being torn off the port bomb rack
of the airplane when the airplane wams blown off the catapult. The tail assembly
had been bent at an angle of approximately 90 degrees. The arming vane and
arming vane cup and arming spindle and housing were sheared off the tail fuse..
Neither fuse had been fired but were Jettisoned with the bomb because of their
dangerous condition. The nose and tail fuses frost the undamaged bomb were re-
turned to the Naval Ordnance Laboratory, Washington, D.C. for laboratory in-
epeotion and report.

4. Fixed Fire Conttrol Euinmeat

There was ao apparent damage to this equipment but one Mark 3, Mod. 7,
telescope sight was returned to the Naval Gun Factory, Washington, D.C. for
laboratory inspection and report.

5. Maghine Gun .Amunition

Undamaged.

U.S.S. PENSCOLA (Approximately 600 yards)

The airplane was blown over the aide. No ordnance equipment wan recovered.

US.S.-SALT LANE CITY (Approximately 1000 yards)

The airplane was blown over the side. No ordnance equipment was recovered.

U.J.S. GILLUM• (Approximately 200 yards)

This ship sunk with both airplanes and ordnance equipment.

u.s.s. BAN= (Approximately 1400 yards)

Enclosure (D) to Director Ship Material Serial 001500.

Page 251 of 271 pages. Volume II. p927



AIIN 0 (onined

~MA!SUSYANM~ MIT W (0Ainel

UndLamaged. ilned

1. Jul A~X aAM Ie.jJ

Undamaged.

3. &hmbf iaak aC .kantr

Undamaged.

4. NanhzUa Ahmba±a
Undamage&.

VL. 1. S (Approximately 1.300 yards)

tUndawaee4.

2. Su ol a aL&& M lbaSWUM
Undsua~od.

3. bnA ZL Dza fn~trg ka1IMaa

Unimaugod.

LLL.~(Approximately 2800 yards)

V7afamad.

ftelesure (1) to Direotor Ship Material Serial 001800.
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&VIATION ORDNWCE (ARLjUe )

PARGE SUSTAIN~ED IN TEST "A! .gj~ag

U;.s.s. ALAPMT (Cgtn2)

Undamaged.

3. JxLTj JL=• Coto h •pm

Undamaged.

4. M!achne1.zýa A M~.aLa=
Undamaged.

U.S.S. BUT3 (Approximately 2000 yards)

1. Ik1~aan a

Undamaged.

2. 12& ac ks M~A -Shackles

Andamaged.

3. AlzxA fla Control •uAi nta

Undamated.

4. hka M hga Ainan±tina

Undamaged.

US.S. OLBLISLI (Approximately 300 yards)

This ship was sunk with both airplanes and ordnance equipment.

U.S.S.. OC£lT3ND (Approximately 2000 yards)

1.h

Machine guns in the starboard wing of the 70-1D airplane on deck were missing
together with the wing panel In which they were mounted. Other guns remaineda un-
damaged.

hnclosure (D) to Director Ship Material Serial 001500.
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BH1 L I D U =2I Wam

u.s.s. OMZRN i nmsea

2. lMab Ak&k WDA SWUMa

Undamaged.

3. DnAd Zin Contro _kALJaan

Undamaged.

4. Machine f ia=i

Machine Oun Ammunition was missing together with the starboard wing of the
7G-1D on deck. Other machine gun ammunition was undtotmaged.

U.S.S. O0RTLALD (Approximately 3200 yards)

1. Machied.G=

Undamaged.

2. hub hau..enA .oantkro

Undamaged.

3. lJzs. Zflx .2gnlro1 kba1~m.in

Undamaged.

U.S.S. CRITTMMU (Approximately 500 yard.s)

The starboard wing guns of the 3M-2 airplane on deck were rendered inoper-
able because of major damage to the wing in which they were mounted. The guns
themselves were undamaged.

Inclosure (D) to Director Ship Material Serial 001500.

Page 254 of 271 pages. Volume II.

3927



AVIATION OADWCZ (Cjig

flAJ IN ý (Contin'' ~cnind)U.S.S. OI•T3N3 £JmiA

The internal meciamnism of the bomb shackle of the IN-2 airplane on deck
was damaged when the droppable ftel tank vre torn from it by the blest. Other
bomb racks and shackles were undamaged.

The sunfilter of the gun sight mounted in the IM-2 an deck was broken by
the collapsing canopy. Other fire control equipment was undamagd.

Undamaged.

U.S.S. DAWSON (Approximately 900 yards)

1. Y

The port inboard gun of the J6F-5N on deck was wrenched off Its mount, but
was otherwise undamaged. The starboard inboard. gun had a broken back plate.
Other guns were undamaged.

2. _aB9M.&gkI =a !hacklee.

Undamaged.

3. ZXtA Zia Contrl fl±M t

The Gunsight of the IM-2 in the hold was smashed when the overhead latah
covers fell on it. Other equipment was undamaged.

4. M~achine _GhM 4Ammtioa

Undamaed.

U.AFSs PALLON (Approximately 1400 yards)

1. Machine_0

Undamaged.

Enclosure (D) to Director Ship Material Serial 001500.
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2. hub knkK &nA AWIUa~ka
The starboard wing bomb shackle of the MI-ID on doeck was binding and oper-

ated very stiffly. This vas attributed to the torsional effect placed on it by
twisting of the wing. Other equipment was undamaged.

3. .Z1j.A ZLza Cosntrol 1a±IUaa1
The gunsight of the IF4-2 in the hold was smashed by falling overhead hatch

covers. Other equipment was undamaged.

4. Ikuhlna .Saa AWMAnLUin
Undamaged.

UT.S.S. MILUn (Appr6ximstely 2500 yards)

1. 'NAQt ma

Undamaged.

Undamaged.

3. hube _71=a QgnrA q FORIs.an

The gunsight of the FR-2 in the hold wee-sma~hed by falling overhead hatch
covers. Other equipment undamaged.

Undamaged.

U.6fS. GASCOXADX (Approximately 2800 yards)

UnIdamaged.

Enclosure (D) to Director Ship Material Serial 001500.
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Unthdamag,&.

3 . m~jý aZ antral mw ki

Undamtag.

1. hJLWAJMGntal M&U

Undain~.d.

4. HNiM inaaA naL

A3.2 XAi fa 2 uk~hi1a

Ikoloware M~ to Director Ship Material Serial 001900.
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DAM~ 58¶IUDIN nM! 02'

(Aproxdaate62, 500 Yaws)

This ship in& soak with the lose of a11 airplaeas and avi+A=lordnanceM
*qmlymeat on bout. A~irpime on the flight desk were blowm or wabed owesu.
side before the ship sank,

U.S 4. INNW~pDDEK(Apprazinately 50w yaws)

U-.~

3. Fixed lPIre Controlj &g~fMeat

Undanaged.

Usdadmaged.0

U-213 fiMTORK(Apprazinately 1200 yards)

1. IUndaimagd

2. BgSbM M D

.Undamaged. The fuases from a 100 lb. bomb wrs retur3.d to Naval
rdmammee Laboratoz7., Weshlngtom, D.C., for 1abora&ory Inspection mand

3. Bomb Bobk mad Sbaekile.

Undamaed

Undamaged.

htelcou. (ID) to Director SMdP vatermal seril 001500 3927
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DA ME OIIM Ri ?IM1 *DO (Oont'd)

ULS-S PINS!LV=NA (4pproiuately 140 ysrds)

1. iala.magd

2, Bolmb EAgki IMd ýhaak.ss

3. biM ma h 1

w eovd to. airpus pr1. to Test Q36*

J~aLUin(Ap~~i~tey 2300 yat)

1.

Undeam~p. Om Statlas DigteiIbticap btrk 39 god. It v" wetwWe tothe Naval Goa Ntetor7, Vumaiatmt, 1.C.w to. 3abcratc&7 Imapetlom 6"

Undamaged.

LLL..IA~iE(APP~oximtely 1900P ymws)

Uadamaged.

Mnlaeur. (D) to mm~et 8hp katewi.1 Samlal 0015C0.
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2. Fahindk madM ShC km

Umdamaged

1. bshgl culga
UMdauged.

2.0 jM Rack GmAN S~ekLIa

UMdamageN.

Unadmaged.

11.8.8.r (D t froto fm (Apww ~amtw~ 01600*yzu

Pac 26 fh7 aes oum 1



AVIATIO OINDNANCE (Cont'd)

DMWA SBbTADII IN TEST "B" (Cont'd)

U&S.S. MUCKEN (Cont'd)

3. Fixed Fire Control EquiRent

Undamaged.

4• Machine Oun AmmEition

Undamaged.

U.S.S. BRISCOE (Approximately 1200 ar-ds)

1.. Machine Guns

Undamaged*

2. Bomb Racks and Shackle

Undamaged.

3. Rockets and Fuzes

One 5.0" HVAR was missing. Four others had been shocked off the
launchers and were lying n deck. In each case, the after suspension
lugs on the Mk. 5 launchers were badly bent. However, the wings of the
airplane had been folded due to lack of space and the rockets therefors
were supported in a nose down attitude at an angle of approximately 15
from the vertical. It is believed that this casualty would not have
occurred had the wings of the airplane been spread. %The ke. 349 nose
fuzes of the rockets on deck were badly battered and apparently armed.
These were jettisoned with the rockets. The Mk. 149 nose fuse of the
rocket remaining on the airplane was recovered and returned to the Naval
Ordnance Laboratory, Washington, D. C., for laboratory inspection and
report.

4. Fixed Fire Control Equisent

Undamaged.

Enclosure (D) to Director Ship Material Serial 001500.
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AVTaION MNA N (Cont'd)

UUM& SUJSTAINED IN ST "B" (Cant '4)

J.S.S. BRISCX (Cont'd)

5, §gjS fie Control Fguimene•

The Mk. 23 Gunsight was recovered with no visible evidence of damage
and returned to the Naval Ordnance Plant, Indianapolis1 Indiana for
laboratory inspection and report.

6. Xachine ftu Ammunition

Undamaged,

] • B(Approximately 800 yards)

Undamaged*

2e Bomb Racks and Shack.es

Undamaged,

3. FixMd Fire Conti _ n

Undamaged*

46 MachNe Oun &malt'

Undamaged.

5. Rockete and fusme

Undamaged,

(Approximately 70yrs

Undamaged*

Enclomre (D) to Director Ship Material Serial 001500e
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DOUR~ VU8TAIIM IN MTW NB (Co~tid)

,U&SL amI (Contid)

2e IMb Racks wxvd fibackle

Undamaged*

3. Wied Zirg Co~ntro Eamdae

Undamsged.

Undamaged.

LLL EARV (ApproximatelY 3000 Yards)

No damage as a result of Test FBP# Ouns In starboard wing of alrplane
on deck were missing together with wing as a result of Test We'

2e jomb Racks and sbackles

Undamaged.

3. Fixed Tire Contol aui

Undamaged.

.4. jagbi!, gM imt

Undamaged*

U.S.A. im(Approximately 3600 Yards)

Undamaged.

2. Bomb ~acks ad Shackles

Undamaged*

Enclosure (D1) to Direotor' Ship Mat~uial Serial 001500.
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gaVISTM1 gItDAI (Cont'1d)

PAWN H§W U&A 1Th I TOD NB' (Cont Id)

U...CQMLL (Cont'd)

3* UAWe Firje Control Egimdet

Undamaged.

4. kcbine Oun Ainnmtio

Undammged.

U.SJA. CR=MtENJE (Approximately 1500 yards)

Undaxawý,?de

2. Bomb Rackeand,~ Sbackiw

Undamaged@

3. Fixed-Fire Control F~OAMn

Undamaged.

4. Machie 2Wm Amnurition

Undamaged,

R.O.S.(Approxdimately 1300 yards)

1. hgbaa!ine

Undamaged.

2. Bomb Racke SW~ Shackle

Undamaged.

3. Fixe~d Fire Contro 19it4 n

Undamaged.

Enclosure (D) to Director Ship Material Serial 001500.
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jATICAU MUMNC (9Cantd)

DAMAGE SUSTAINMD' IN TW1T "B" (Cont'd)

U.&.&. DAWSCO (Cont'd)

• Undamaged.

S(Appeoximately 500 yards)

The airplane on the deock of this ship was blown over the aids. The
airplane in the hold was submerged in approximtely nine feet of water end
fuel oil* Inspection was Inpoesible.

(Approxbiately 2.100 yards)

Undamaged.

2e Bonb ag kgsand- Sbaka

Undamaged,

3e EFixd Fire Control Faulm-ea

Undimaed.

40 Machine gon A=I UWit

Undamaged.

US.&s CAM (Approxiut.y 80 yards)

10 Machin Ouns

One starboard wing gun of the airplane on deck suffered a broken
backplate latoh when the wing in which it mewa mounted came in violent
contact with the deck* Other guns were undamaged.

2e Bomb Racks and Shabkles

One bomb sb.okle was strained and twisted when the awcadiary &el
tank of the plane an deock was wrenched off it. Other zacks and shackle
were undamaged

Enclosure (D) to Director Ship Material Serial 001500.
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~~j~IN~Z fliTin 'IBM (Co&#Qd

(Appvza~ftte~y 2800 ysards)

2e Bomb Rack. pA SAckLW .

Und~amaged

Undamoged.

NUMM2go dM&

U&SAIM(Approximately M20 yards)

29 oblc.a Shackle.

Undsmwedo

Inclosuw. (D) to Diieotoz' ship 16aterial Serial 001500.
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UALL I*UM(Omt'd)

3. ~..flaftgode inm
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07"t1 Mk, 20, 8aUXAGA SaF-43 "AM Naval onmnoe Plant,
Modo I from Bomb Flight Dock Iidisapoles ZIdtiam
Director, Mk. 1,
Mod. 2 (1)

Bombsight, Mk. SARATOGA TBl-39 *AN Naval Ordmnae Pluat,23 (1) nFlght Deok Ldiamapolis, Indiana
Oun.ight, NM. SARATOGA F61-5N A' Naval Ordnsew Plant,23 (1) Fliht Deok Zndianapolis, IMnsan

Bonsight SARATOGA TBN-m *"A Naval Ordan• e Plant
Uk. 15 (1) Flight Deok ndlsnapolls# waa

Machine Oun NEVADA CB2U-3 "Am Naval Oun Factory#
.30 Cale (1) Main Doek Washington# Do Go

Bomb Rack NEVADA (W2U-3 *A' Naval G=a FAe'oory,Mks 41 (1) catapult Wahington Do. C.

Telesoope might NEVADA CM2U-3 "A" Naval Oua Factory,li. 3# M*. 7 (1) Main Deock Washington, D. C.
Bomb Rack PENNSYLVANIA C82U-3 "A' Naval Oun Factory"
Nk. 50, Mod. 3 Catapult WaShington, D. G.

Teles•oope PENIGYLVANIA CM-3 RA" Naval 0U Fact0fr,Sight ]k, 3, Msin Deok Washington, o. C.mod,7

Bomb Rick lNDEZDENCS 161-•N NA" Naal OVA Factorylk. 51, Mde. 7 (1) Flight Deock Washnag-ton D. 0.
Machino OGuns Mr. 87-43 "Al Naval Qua FactoZr,Twin Mount, Flight Doek Washigton, D. Go
.30 Cale (2)

E3,olosuro (D) to Director Ship Mlateral Serial 001300.
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AVIATION GBDRAE (Cont 3d)

LZ F V WAION QIRDRANCE MA~TUML RTNI UUB3ATMIY flSAI0EhL RZ

Oumuight BRIMS IVF-S "BO Novel 0idzm~e Plant
09. 23 (1) 01 Deck Indiezmpolist ZImu

Intervalometer 111 3JIC TWM-39 'A' "B' Naval Gun Factozy,
K2 (1) nlight Deak UNambingtons, Do Co.

station BANKER FG'.ID 'AN '3' Naval Girn FactOqs
Distributor Main Deck Washingtons Do C.
Uk. 30 Mmd. 1 (1)

Station DiDPn sums TBU-39 NA' 'D' Naval Omn Ftctory
Distributor Flight Deck waahingtons Do C.

Belt Links# NIAGARA M6-5N 'A' VB' Naval GUc Factoryp
95o Cal. (11) Main Deck Washington$ Do C.

Macbin*1 Me NIAGARA 761-N "A' 'B"' Naval Omr Factory,
'50 Cal.,1 Main Deck Washington# Do C.

ltrdm'ulic NIAGARA 761-5N wAi 'B' Naval, Om Factor,
.50 Cale A WashIbngtom Do Co

Mops Ta06 WAATOGA 8-1-43 'A' Naval. 0zduno* Labdratou7
AM~O1A2 (2) nih okWasihingtons Do C.

Fuse, Nos VAATO~GA SBF-43 NA' Naval Ovdmnane Laboratory

hVc. 149 (6) Flight Deck WaShingtoup Do Go

Fusep Nose PINNB!LVAMAt 02U3 'A' Navel 0z'dmsze Labortatory
AN~lO3kl (2) Main Deck Washington, D. C,

Imolosur. (D) to Director Ship Mater~al SordiaOl300500
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WICN NORNACE (Cont' 4)

LJBT (Q AVIATION tDEE MLTERIAL RMTURNED FIC LABORAT= InaPECTI0 A)E

Fusme Tail ,ZNBMLVANI£ (B2U-3 "AN Naval Ordnance Laboratory#
ANMI00A2 (1) Main Deck Washington, D. Co

FueTail NEVADA M2U-3 "A" Naval Ordnance Laboratory,
AIOOA2 (1) Main Deck Washington, D. C.

Fuse, Nose 1N It OW2U-3 "A" Naval Ordnance Laboratory#
AMIO•Al (1) Main Deck Washington, D. C.

FusseTail lM XRK V521J-3 "A" Naval Ordnance Laboratory,.
illS Main Deck Washington, D. C.

FuMe. Nose BRIMCCE F1F0-51N "B" Naval Ordnance Laboratory,
Nk. 149 (1) Main Deck Washington, Do C.

Fuse, TaUl NMw !TK CO2-3 "B" Naval Ordnance Laboratorgj
ANMIOOA2 (1) Main Deck. Washington, D. 0.

Fume, Nose no I2RK -3 NB" Naval Ordnance Laboratory#
ANM9103L (I) Main Deck Washington, Do Co

holome e (D) 'to Director Ship Material Serial 001500.
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* amination of the damage to Aviation Ordnrmoe Uquipment after Tests *A"
and 030 served only to point up the Inherent sturdiness of this equipment in
relation to the airplanes in or on thichtit was mounted. While damage to air-
craft in both tests varied from complete destruction and/or loss to no damage.
the damage to Aviation Ordnance equipment directly attributable to the forces
of the bombs was negligible or non-ezistent. Where damage did occur, it was
principally of a secondary nature, iLe. from flying or falling debris, collapse
of supporting structures, eto. Where gun., bomb racks, fire control apparatus
and firing circuits were rendered inoperable because of broken electrical and
mechanical connections due to collapse of supporting structures, the units
proper still remained operable. Damage to bomb tails and fuses and rockets
and fuses was attributed to their striking or tumbling end over end on deck.
Damage due to rust and corrosion was attr¾buted to the long exposure of this
equipment to extremely adverse weather conditions during the period of the
tests and the decontamination procedures carried out subsequent to each test.
While radioactive contamination in Test 030 was much higher than in Test "A",
in no case was there evidence of the radioactivity affecting adversely the
efficiency or operabl'ity of the equipment insofar as the equipment itself
was concerned.

go niCLUSIOI

Aviation Ordnance material at the present time is far stronger atructually
than the airplanes in or on which it is mounted and therefore no maJor changes
in design appear to be warranted until the airplanes themselves are strengthened.
Complete loss of Aviation Ordnance Equipment as operable units may be expected
from an atomic bomb air burst within a radius of 1000 yards due to loss or com-
plete demolition of the airplane in which it is mounted. Outside this radius,
although airplanes will receive damage to a varying degree, damage to Aviation
Ordnance Equipment will be comparatively ligt and may be quickly repaired by
routine maintenance and upkeep. The extent of damage attributable to a shallow
underwater Wrst will be substantially the same although the effective radius
is reduced to about 500 yards.

Enoloure (D) to Director Ship Material Serial 001500.
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7 Defense Special Weapons Agency
6801 Telegraph Road

Alexandria, Virginia 22310-3398

TRC 18 April 1997

MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER
ATTENTION: OMI/Mr. William Bush (Security)

SUBJECT: Declassification of Reports

The Defense Special Weapons Agency has declassified the

following reports:

/ XRD-203-Section 12k"

j vV-)ýXRD-2 00-Section 9 '

SXRD-204-Section 13 v

t•ffj XRD-183

k ý-366586 XRD-201-Section I0w 4 7-J

} .XRD-131-Volume 2,-

SXRD-I43 13

____- __ _ •XRD-142

MWEME-Y "_XRD-138v'

XRD-83v

XRD-80 /

S'% XRD-79

XRD- 106 6

XRD-105-Volume 1



.TRC 18 April 1997

Subject: Declassification of Reports

XRD-134-Volume 2-

VV21AýDTý- T XRD-123v-'

18 XRD-122-1

;fl8iý XRD-125v-

-~-~'AD-367500V XRD-159--Volume

Vaýý V XRD-160-Volume 3L

XRD-161-Volinne 4#

AD- ~ XRD-1471'

- -XRD-148-l

- 5 '~ XRD-107

66733-tv" XRD-43-V

/AD-36 XRD-121 V

XRD-12Ov*

V -67467 ,\ XRD-109-Volume 1,,-'

AD-367 XRD-119v'

v -367474,,k XRD-118V

VAD-3674' XRD-117

Iv/ 67472 ik XRD-116'1'

- 7471 XRD-115 v

V AD-3 4 6 6 XRD-1O8v

- XRD-113-/

'AD- 4 70\ XRD-112e

,/AD-3674 \~XRD-111v-



TRC 18 April 1997

Subject: Declassification of Reports

#Mf Y" XRD-II4:.

In addition, all of the cited reports are now approved for
public release; distribution statement "A" now applies.

ARDITH JARRETT
Chief, Technical Resource Center


