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Report On
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INTROIU CT IO

Objectives , m———

A‘con51oer ble amount of iiuvy b&al nounted aboard
snln is helu in 1osition by ilexivle supportsz. These eguipe=
ments nuve seve. .l modes of vicrations wiose frecvencies are
easlly determinable. 3Yhe naximum aisplaccuents of these
equipments with respect to their supports arc of interest
fram tie viewpoint of the suitability of* the mounts in pro-
tecting the e uipnents from dwnsge and also from the vieus
point of determiiniiy the relitive intensities of shiock at
different locations on a sihip. Tne lower moues oi viorations
of the mounted equipmunts are generally Lu ti .udbé bet.ween
L and 20 cps. &S the response (the "response" of a point on
an eguipment is considered to be the maximw: di.p l¢cenwnt of
that point with respect to its supportc) of an equipmcnt is
dependent on the type of wounting and tie pocition of measure=
ment it is practical cnly to compure responses ot similur
equipment at given locations on the eyuipments, altrough
sufficient dati are inciuded so tiut 3 more extensive zralysis
is possible.

2 The\ principal objectives to be giiped from measwre=-
ments of naxirady ulsplrcements of saock mounted écui, ments -
witii respect to\t:eir support.: svw b.srciore:

A, weferminztion of tre suitubiiiby of tie
mount _rig systel. wit.. respect to
i. (lexibility properties of tae nounts,
2. ULlearsnces irovided, und
3e Locations oi tie mounts on tre e uijnents,
Ihese factors wre conciderea first in amuortunce
and can be obt.ined in sufiiciently goou approxi=
wablon witn Litvle acliileu wnalysis.

B. _Ueterulnutlon of tne rel“t1v~ Lﬂt&halty or suogk,

& iunctlon of location within a Snip and of
distance and orientation oi the sui . wiln re-
spect to tae source oi Lthe explosion.
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3. 8hook mounted electrenic equipment was found to be
moet suituble for these studies, The aost satisfactory
eondition existed when a given type of gear, mounted in a
standard mamner, wae found on many different ships. This
ocnurred for several types of radio and radar gear. lead
gages were used with these gears and witn other equipment
where frequency determinations csuld easily be made or where,
for soms other reason, the displacements were of particular
interest. - '

Ships Instrumented with Lead Gages

. b As the amount ef effort that could be put forth to
ay p-ruongr phase of instrumentatioa was limited, only the
followiag ships were instrumented with lead gagea. These
ships were chosen as capable of giviig information concerning
shock intensity as a funotion of distance from the bomb, and
to a lesser extent, as a function of location within a ship.
The few applications in the APA type ships were on equipaent
especially installed for the Crossroads test. The ships
instrumented are listed in Table I.

L

Table I - Ships Instrumented with *X" or Lead Gagrs:

Des ars Battleships
DD367 Lassont® BB34 New York
DD389 Mugford A :
DD390 Ralph Talbot Cruisers :
DD403 Trippe .
DD4OL Rhind CAZL Pensacola
DD4OS Stack CA25 Salt Lakegity
DD408 Wilson .
DD410 Hughes . - Submarines
DD411 Anderson# 4
PD419 Wainwright - 88184 Skipjacki
- S8S196 Sea Raven
Attack Transports 88308 Apagon¥#
_ ' ' 88335 Dentuda
APAST Gilliam® : :
APA&L Bracken ~
APA77 Crittenden o : v
APA79 Dawson : :
#Sunk during Able test, no test data obtained. &
##Sunk during Baker test. ‘ :
v :The locations of these ships with iespect to the
oxplc‘uﬁ.f;:or the Able and Baker tests, are shown on Plates ¢
1l and 2,

¢ AN DY E A
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Method of Measurement

Se The determination of the maximum displacement of

one object with respect to another was made by *Lead Strip"

gages, or "X" gages, which consist of a tapered lead angle
soldered to a small rigid base, as shown of Figure 1. The
lead is about 1/32 inch thick and its length is trimmed to

-

Figure 1 - "X% gage, or tapered lead angle maximum dis-
placement gage.

sult any particular use, The gage is attached so that the
relative motions of two parts will crush a portion of the
lead angle and so allow the nearest aprivach of the two
parts to be determined, The device is reasonably accurate
for sudden velocity changes (for velociiies up to about

50 ft/sec) encountered in normal shipboard shock work.

The results may be inaccurate because of permanent dis-
torticn of a gage support, usually such conditions were
easily noticed and the readings were discarded.

Experimental Data and Co-_lonts

6. The experimental data together with all infor-
mation obtained concerning these measurements are tabulated
for each target ship involved. The data is complete except
for some submarines that were sunk by Baker test and which
should provide information of great value if they become
available for the determination ‘f instrument recording.

-3- Top Secret
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The data usually includes the following:

a. The name and model or type of shock mounted
apparatus under study.

b. The name of the ship and the location of this
apparatus on the ship.

¢. A sketch of the apparatus showling gage
locations.

d. Type, location, and clearance of ahock mounts
used, :

e, Identification number of a photograph of the
equipment. Some photographs of typical instal-
lations are shown on Plate 7.

f. Deflection indicated by each gage. (It is to
be noted that each gage identification number
contains the number of the ship involved
followed by a single number to identify cach
pliece of shock mounted apparatus, and followed
by a small letter to designate the gege on a
given piece of apparatus.)

8. Notes and comments as may be necessary.

7. The type of mount is often dercigned as L or C.

These are illustrated on Figure 2 below. The C type mourts
have fairly linear load deflection curves until they bottom
solidly. The L type mounts are fairly linear, for deoflections

Apparacus goes here

Rubber - ////
1%

// Steel shell oS

Base base ‘
a. "C¥ or Channel Type

. \

Nount ST
Base

s
o. Typical “L" Moun®

Figure 2 - Principal types of shock mounts,
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along their axis, until they bottom on their shoulders after
which time large compressional restoring forces come into

play.

8. There will generally be comuents following the
individual pieces of apparatus instrumented, There will
also be comments at the conclusion of each ship considered
which will summarize results for that ship. Finally there
will be a general summary and conclusion following the
presentation of data.

-5 Top Secret




DD589 LUGFORD

DD389 #1 Gages:

Location: On Radlo Transmitter Model TDQ, in Radio
Transmitter Room, First Superstructure Deck. The
transmitter is in the port side of the room.

Looking
Port Looking Fwd.
Front ‘ Side View
View 30%
B
b-d d lb
> . \_L' .
I A

8=C

‘Type of Liounting: Short C type mounts on each bottom corner.

Photograph: A4 CR 140-2295-2, 3, k.
AA CR 140-2294-11, 12.

Deflection (inches):
Gage D389 #1 a b ¢ d
Baker g.12 0.07 0.1 0.13

The mounting can be assumed to have linear response for these
deflections.

‘yomnent s
Able: This snip wes not instrumented for Able Test.
Baker: The ship was beyond the range of appreciable

damgging action of the bomb, There was negli-
gilble snock and no appreciable damage of any kind.

-6 - A Top Secret.
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.\ TALBOT
S .IS

ﬂt Radio !oeeimlo«l RBO-2, in Redio Trens-
First Supsrstructure Desk. The recsiver §s on
the ltu-board side of the room, above a motor-geierator ast,
and dhtaat from all exterior bulkheads,

,——17‘—--' e 20 — oy

Looking Fwd, 1 Looking Stbd.
12 Front View

cVva \ 4

d | b‘l b3 |
> e a : o jqe

mf-lEM' L type mounts an each of the four bottcn
corners, Lledrance about 3/8 inmch. .
gb_gt_.gmc BA CR 95-737-11 "

Yib t.i o
Pore and Aft 8,05 cps

nnaking Athwartship . TS
Translation Vertical 9.6
Defl nches ):
Gage %%aﬂfi . a b ¢ d
Baker 0015 0.11 0015 0&03
Comments

e: This ship was not instrumented durimg Able test, 3
ker: There were negligible shock displacements. The
ship suffered no appreciable damags. !

DP390 #2 Gages:
%ﬁg: B::{o and Train Indicator Model 9G type CRP.
«1.C. Room ch is located on the second superstructure
" deck,

7= Top Secret



Exterior Blkhd..

be—— 22 ——--i ft——— 38 - 4-}
e > Tﬁ > . . d %
d s al -
' Lookd
Looking Port 2, oing Act
_ Front View
=a Jyk rin K

e of Mounting: C ‘t.ype mounts on each bottom end rum the
full depth of the equipment.

Photograph: BA CR 95-737-12
Vibration MNodes:

Rocking Fore and Aft 7.6 cps

Rocking Athwartship 1.2
Deflection éinchesls
Gage DD390 #2 a b ¢ d
Baker 0o33 0395 0.,] 1l Oo 57
Comments

Able: This 'sh,:lp was not instrumented during Able test.
Bakers There was negligible shock and no appreciable
damage to the ship or its equipment.,

DD390 ﬁ} Gages:

Location: On Plan Position Indicator in C.I.C. Room,
Second Superstructure Deck (starboard aft side of room).

-G . Top Secret,




a— 213 —> rq———— 38 —
"| Looking Aft
I.Opgiing 20 T 1&.. Front View
e h65...| -

o "

Type of Mounting: Short C type mounts on each of the four
bottom corners. L type mounts on the upper back corners of

.the lower unit, Clearance slightly over 1/4 inch for the
bottom mounts. ’

Vibration Modes:

Rocking Fore and Aft 5.7 cps
Rocking Athwartship Lol
Deflection (iiiches):
Gage DD390 #3 a b ¢ d
"- Baker 0.15 0,13 0,57 1.00

Comment.s

Able: This ship was not instrumented during Able test.
Baker: There was negligible shock and no appreciable
damage,

DD390 fg Gages:

location: On Radar Transmitter Model SC3 type CG, in
Radar Transmitter Room, Second Superstructure Deck.
(Near aft bulkhead.)

e Top Secret




e~ 18 20 —m

Looking Looking
Port - . ATt

“m o

18 20

| e 17é :a -

e of Moun t C type mounts on tae four bottom corners
and on bottom o8 between the corners (total eight mounts on
bottom). Two C type mounts on the upper back cormers, About
one inch verticeal clearance,

Photograph: BA CR 95-738-2 and BA CR 95-738-3

V:I.brat.igg Mpdss ¢
Rocking Pore and Aft 7.
Rocking Athwartship T
Translation Vertical 9

cps

-~ 5~

Deflection iinchu } :

Gage DD390 #4 a b ¢ d
Baker 0,09 1.33 0,07 0,07
Comments

Abie: This ship was not instrumental for Able test.

Baker: There was negligible shock and damage. In spite
of the negligible shock intemnsity the displacement
of the top of the tall narrow transmittor was 1.3
inches., This indicated the large displacements
csused by rocking modes of poorly mounted equipment.

DD390 ages :
location: On Mcdel BN Tranamitter and Receive~, type

CFN-43ACB, in Radar Tranamitter Room, Second # perstructure
Deck, (Starboard aft cornier of room,)

~10~ Top Secret




pe——oF 17 ——1 '._ M —
Looking Aft f Looking Stbd,
n Front View
71
Aa ylb
e — %"

W: L type mounts on four bottom cormers, “z
earance about 1/8 inch, |

Photograph:s BA CR 95-738-4

ibration Modes:
Fore and Aft
Rocking Athwartship
Trenslation Vertical

' ction hes):
g&n ﬁ?% ﬁ a b
Baker 0.13

DD390 Gemeral Discussion
Able:

0,08

10.1 cps
1.8
2.3

This ship was not instrumented for Able twst,
Baker: The ship was beyond the effective range of the bomb,

There was negligible shock and damage.

-ll=
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DD4O3 TRIPPE

Lead gage data was obtained for this ship only for the Baker test,

DD4O3 §1 Gages:

Location: On Radio Transmitter Model TDQ, ir Radie Trans-
mitter Room, Firat Supersvructure Deck, The ‘ransaitter is
in the starboard side of the room,

e— 16 >~ e 2834 =
g M o-f > °» g - 4t
looking Af't Looking Stbd,
Side View Front View
30
h» a-d > d h > da

3 ?

?o of Mountings The unit is mounted in an angle iron frame
which it is attached by means of C type mounts on the four
bottom corners, '

Photograph: AA CR 140-2293-1

P_zf;l_cgges_;i_n.c_w:
Gage DD4O3 #1 a b c d ° b g

Baker 0.04 0,16 0,13 0,04 0,15 0.19
4 h
0.40 0,05

Comments

Ses "General Discussion" for this ship.

-12- Top Secret
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Location: On Model RCK Radio Receiver, Radio Transmitter
Room, First Superstructure Dock. The unit is located on the
starboard side above the TDQ.

——— 18 ] e—— 178 —
Looking Stbd. 10 Looking Fwd,
Front View ‘ Side View
A ) ' b
Aa A a

Type of Mounting: L type mounts are under on the four bottom
corners, :

Photograph: AA CR 140-2293-1 and AA CR 140-2293-8
Deflection ’1nchu2:

Gage DDLO3 #2 a b

Baker 0.12 0.10

The deflection is about equal to the clearance,
Comments

See "General Discussion® for this ship.

DD4LO es:
location: On Radar Transmitter Model SC-3, in Radar

Transmitter Room, Second Superstructure Deck, The trans-
mitter is in the aft end of the room. :

-13- Tor} Secret




be v®

Front View Side View
Looking Looking
Aft Port

1 48
fe— 20 —> — 18 —
A - b

EEE! of Mouvnting: BRight C type mounts equally spaced around ihe
ttom es, Two C type mounts on two upper back cormers,
Photograpf:: AA CR 140-2292-10, 11, 12,
Deflaection iinchos}:
Gage DDy0O3 #3 a b -
Baker 0.33 0.25
*Probably bottomed,
Comments
Ses¢ “General Discussion® for this ship,
DD4LO3 #) es i

-~ oecation: On Range and Train Indicator Model SG, in (.I.C.
Rooa., Aft Port Side, Second Superstructure Deck.

Lype of Mounting: The long C type mounts, equally spaced ecross
the bottom, run the full depth of the equipment. Clearance over

3/8 inch,
Photograph: AA CR 140-2295-5, 6, 7, 9.

Deflection ginchesla
Gages DDLO3 #i4 a b ¢ d

Baker 0,11 0,03 0.21 0,23

=14~ Top Secret




Commenta
Ses “Gemewwl Discussion® for this ship,

ree 38
L a
ah
Looking Aft r
Froat View 2
bMS__ I l :
29 £ f&%
- ]
DRAQ #5 Gagea: |
%gy_.;_o_g: Cn Plan Position Indicator, type CG, in C.I.C.
om, Af% Starboard Side, Second Superstructure Deck,
T Front View
464 "~ Looking Aft 14"
e
28
\LL
- ’ /N

Type of Mounting: Short C type mounts on each of four bottom
corners. L type mounts in back upper corners of main unit,

Photograph: AA CR 140-2292-2, 3, L.

=15~ Top Secret

e




Deflection iinchel):
Gage DD4O3 #5 a b
Baker 0,26 0,23
#*Probably bottomed,

~ DD4O3 General Discussion

Baker: The ship was beyond the effective damaging range
of the bomb, While no appreciable damage occurred,
the shock mounts bottomed in many cases.

-16~ Top Secret




i DDAOL [GIND
DDLOL #l Gages:

Location: On Radio Transmitter Lodel TDQ, in Radio
Central Transmitter Room, First Supcrstructure Dock.
(Starboard side of forward interior bulkhead.)

b-c

Aft

;*:f\"‘d““"é gﬂ T ﬁ i A

] Looking Stbd,
Looking 30 Front View

I

e \>‘C—d
-~

«— 16— l  je— 23%————»3
| => ] vy P

Yy . i A
k1 i z h o di-k-1

Iype of lounting: Unit is mounted in an angle airon frame.
C type mounts are ot each of the four bottom corners.

clearance is slignhtly grester tuan 1/4 inch,

Photograph: BA Cit 95-791-7 and Ba Ck 95~-791-8

Vibration liodes: h

Rocking Fore and Aft 6.7 cps

Rocking stivwartship beb
Translation Vertical 12.3

Deflection (inches):

Gage DDLOL ifl a b c d
Able - 050 0.50 0.31
h i 3

0.38° Q.40 . 0,05
#Hard bottor: on gage base.

Comment s

e
1.50%

k
On36

Vertical
t g
D13  0.34
1

-

Able: The starboard side of the *ransmitter room was pushed
in sbout 3 inches. TIn siite of the bottoming of the
mounts and the colilisions of the unit with the angle
iron framing, the TIQ appe:zred to be in good condition
and to key properly. A near by transmitter.

-17 -
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properly. A near by transmitter model TBK had a
tube broken and did not key properly,
Baker: No data was obtained for this unit,

DD 2 et

Location: On Model RHC Radio Recelver, in Radio Central
Receiving Room; First Superstructure Deck, :

-1—-;- 17 ———-—7-1 e—— 20 ————————p

'C’ : T [

Looking Fwd, 12 Looking Port
Side View Front View

l

au

4

of Mounting: L type mount under each of four bottom corners.
Clearance is about 1/4 inch. .

Photograph: BA CR 95-791-9
Vibration Modes:

Rocking Fore and Aft 10,6 cps

Rocking Athwartship 8.9

Translation Vertical 11.5 A
Deflection iincheazz ' §
Gage DDLOL #2 a b c i
Able 0,36 0.3 0.42 ;
Baker 0,09 0.11 0,19

T e TR

Commerits

o I AR

Able: The mounts bottomed, but the receiver remained in
operable condition.
Baker: The shock intensity was negligible, )

LY

o

- Trp Becret
;

. b o it e



_ﬂgﬂﬂsw

Qe Bange and Train Indicater, im C.J.0. m.

trusturs Deck.

2 —
T— a-b>
24 8ide View

k:lng
l bort
| - g

° 1 lengih of equipment.

Vibrat. ; H

Rocking Fore and Aft
Rocking Athwartship

Pord Mterior Bikhd,

-~ ,.‘__.174

b

a P
Loeking Aft
Front View
c I 79 Ayd

Three C type mounts ¢on bottom that extend

Comenta

b

Clearance 1/2 ineh,

7.3 cps
8.2

e d

"1.50% 0,75 0,25 0,13

0.2

0.80

0.10 baaad

Able: The entire starboard side of the C.I.C. room was

broken open by the blast.

The Range and Train

Indicator, which was located in the after poit
side of the room, suffered a ccnsiderabie hori-

zontal shock, but little vertically,
appesred to be in good condition.

The unit

Baker: The intensity of shock caused by Baker teat was
negligible,

-19-"
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PD4CE #1 Cues:

ation: On High Voltszge Rectifier type CW-20280, in
Bduw "‘nndtt.or lun Second Superstructure Dectk.

‘ |
- 7 *{ ' a
bh‘-ﬂ "
. . . 1
Looking :
Fwd, Lo rt .
Side r?»“%t"vi:w o,
l o 3k 3 -
A

Type of Mountings L type meounts on each bottom corner and on
two upper back coruers,

Photogragh: BA CR 95-791-11

Vibration Modes:
Rocllng Athwartship 13,1 cps
. (O%ker modes were much higher and not cbtainable)

Paflectipn (inches): ' ‘
Gage ﬁﬂégh §h a b* ¢ d

Able 0,12 === 0,17 0,18 ' |
Bsaker 0,05 === 0,05 0,06 .

*Gage knocked off.

Comments

Able: Although the mounts bottomed the intensity of shock
did not appear severe. Thera was no apparent damage
to the unit.

Baker: The shock inteusity caused by Baker test was
negligible,

=-20- Top Secret




DD4OL Genersl Discussion

Aple: All antenma systems were swept away by the Able
blast, Although the blast permanently deformed
and broke opgn soge of the bmikheads of came
partasnts ocmta shock meomnted gear there

was no evidence 4 more than mederate intensities
of shock, \

Balier: The ship was too far removed frem the bomb to suffer
any appreciable shock damage,

~21¥ Top Secret




- D406 STACK

DDLO6 e8¢

Location:

d>>a

Lboking Port
Side View

TR
24

1

k)

On Range and Train Indicator Model SG, in
C.1.C. Room, Second Superstructure Deck.

(Port Aft Side.)

ra——- 37 ——
¥

kooking Aft
Front View

'

e 23 —;Zﬂ

Type of Mounting:
the bottom of the equipment.

Photograph: BA CR 95-791-2
Vibration Modes:
Rocking Fore and Aft

Rocking Athwartship

Deflection iinchesl:
Gage DDLO6 #1 a

Able 0,50
Baker 0.23
Comments

T —— Tl

Three long C type mounts run full depth across

Clearance 1/2 inch.

20.8 cps
10.9
b c d
0.0y 0.09 0.94
0.04 0.07 0.85

See "General Discussion®" for this ship.
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DDLOS #2 Tages:

wa On Plan Position Indicator type CG, Starboard
e of C.1.C. Room, on Second Swuperstructure Deck,

2 — e —
add v L o™ oking aft b
Front View
. 'L- i
P =)
463
28
T eIV Y L Ve d V_J

Tv-e of Mounting: Short C type mounts on each of four bottom

s ;ners with L type mounis in back upper corners of lower unit.
Clearance about 1/ inch in vertical direction for bottom mounts.

Photograph: BA CR 95-791-3

Vibration Modes:
cking Fore and Aft 5.7h cps

Rocking Athwartship 6.53

hariegt’on ’Mg): "
Gage &L ] & b c d

Abl‘ — W 0060 0317 0.09
Baker 00103 oo‘l3 0009 O.W

¥Bulkhead .:iffener next to the a gage was bent in about 3 inches
crushing the gage and its support. This stiffener was on a

starboard exterior bujkhead. The compartment was undamaged
except for the above mentioned distortion.

-y- Top Secret
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DDLO6 o8

ﬁ%x On Ra@la Tremmmitter Model TDQ, in Radieo
- ter Reem on Sesond Swygerstructure Deck.

c -
a >> . ﬂ b >
t— 16 -——Hb & g 21‘ ——h.

Looking Looking Port
Fwd, 31 Front View.

—j!;‘ . %niﬁl e

£ Mounting: C type mounts are used on each of four bottam
corners, Clearance about 1/4 inch,

Photograplit BA CR 95-791-6

Vibration o8
RockIE Fore and Aft 7.6 cpe
Rocking Athwartship 4.3
Translation Vertical 11.8 (estimate)

Deflection (inches):

Gage DDLO6 #3 a b c d e
Able 0.30 1.4% O.42 0.23 0,25
Baker 0.10 1,0% 0,16 0,21 0,25

#Gages crushed to full length,
The mounts bottomed,
Compartment and equipment not damaged.

DD 406 #L Gages:

location: On Radio Transmitter Receiver type CFN, in
Radar Transmitter Room, Second Superstructure Deck.

-2ly= Top Secret




18
vl — — ¥ =,
a ‘ ] IA\
Looki
Portn‘ Looking Aft
Side View 28 Front View
c{_ <c .-
aVe aV ‘ ‘fi

Ws L type aounts are ¢n the four bottom corners.
earange to 1/4 inch to ahoulder,

Photographs BA CR 95-791-4

ibration Modes:
‘f'acﬁ' Fore and Aft 5¢5 cps

wcking Athwartship 5.9
Tranclation Vertical 15.3

Deﬂoctiﬁn {inches 2 3
es DD I a b c d e

Able 0.30 0,30 0.07 0.34 0,22
Baker 0,07 0,10 0.05 0.10 C.17

No apparent damage to compartment.,

DD4O6 #5 Gages:

Locaticn: On Radar Transmitter Model 8C2, in Radar

Transmitter Room, Second Superstructure Deck,

Top Secpet




g

Iooking Looking
Stbd. “8 ,".
Side Front
View View -
a—- 18— rtr— 20 —iw

c-,di e _id

po of Mounting: Bight C type mounts are located on the
ottom corners and edges. Two C mounts are located on the
uppér back corner, There is about 1/4 inch vertical clearance.

Pho t BA CR 95-791-5

Vibration Modes:
nogh_g' Fore and Aft 10,9 cps

Rocking Athwartship 8.8
Translation Vertical 10,9

Deflection i:lnches!:
Gage DDAO6 #5 a v ¢ - |

Able 0,17 0,34 0.05 0,0
Baker - 0,12 0,17 0,1¢ 0,10

DD4O6 General Discussion

Able: The blast was sufficiently severe to slightly
deform some of the exposed bulkheade of the radie
compartments, However, the shock intensity was
not great.* B mounts falled although there was
considerable bottaming. In ggeeral the electronic
!Ear was not damaged,

Baker: The intensity of shock caused by Baker test was
less than that caused by Able for this ship. No
damage and little bottoming occurred,

~26~ Top Secret
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' DD4OS WILSON | |
DDAOS #1 Gages: ~ .

location: On Range and Train Indicatcr type CRP in C.I.C.
Room, Second Superstructure Deck (Aft port side of room).

Type of Mounting: Three C type mounis, as shown, extend full
depth of equipment. Clearance before bottoming is about 1/4

inch.
Photograph: BA CR 95~789-3
Vibration Modes:

Rocking Fore and Aft 7.6 cps -
Rocking Athwartship 10,2

Deflection = inches): :

Gage DD4O8 #1 a b [ d

Able 0.36 0.09 0,10 0,17

Baker " 0.32 0.05 0,16 0.46

. The starboard bulkhead was pushed in several inches by the
Able shot, otherwise there was no observable damage.

DDLO8 #2 Gages:

Location: On Plan Position Indicator type CG, in C.I.C..
Room, Second Superstructure Deck (starboard aft corner of
the room),

-] | Top Secret




a=b ?
g b
3)< I
. 4 % ~
~Wod e - rv-—i

t Shert G type meunte undor sash bottom cormer,
in baek r corners of the lower unit,
clunnu te bottom about 1/4 inoh,

Phofaciash: BA OR 95-789-

e re and ALY 5.6 ops

Rouking Athwartship 5.7
‘patlaiy (jaouee): o
Gage a b ¢ d.
Able » ’ ) 1.2¢ 007 0012 0015
_B.k.r ’ 0.5 0.5 0013 0.11

#This deflesiion was moatly due to the displasement of the
etarboard exterior bulkhead to which-it was fasiened; the perma-~
nont displacament of this bulkhead at this point was about 1 inch,

M_ﬂm
mon Radar Transaitter Model 8C-3, in Radar Trane-
o

Second Superstiructure Deck (located near cmter
of MY Ilulkh“d).
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a [ca
Looking Looking
Port Aft
Sidcv“' 50 Fron‘t’.i“
After
Blkhd.
. "—_'19—ﬁ.7 pte— 20—

%ﬂb ﬁti £y

Type of Mounting: Six short C type mounts under base plus two
head braces on upper back edge. Clearance is about 1/4 inch
before mounts bottom.

Photograph: BA CR 95-790-3

Vibration Modes:

Rocking Fore and Aft 9.2 cpa
Rocking Athwartship 8.8

Deflection (inches):

Gage DDLO8 §3 a b
Able 0.18 0,09
Baker 0.19 0,16

No noticeable damage for either test. The deflections are less
than would be caused by a sustained acceleration of 2 g,

DD408 #4 Gages %

Location: On Auto-Dryaire Model 2200, in Radar Transmitter
Room, Second Superstructure Deck,

-29- Top Secret
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19

S

mtingt L type mounts on four bottem corners. ,
léarsrce before bottoming on shoulder or mnount, :

hotograph: BA CB 95-790-4

o ore and Aft 8.2 cps

Rocking Athwartship 1.8
' Tramslation Vertical 17.0

: BLO8 a b e : .
Able 0.2 0,17 0,17
Baker : ' 0.46 0,14 0,15

DD4LO8 #5 CGages:

Location: On Jodel TDQ Radio !'ranmittor, in Main Radio
Tranamitter Room, First Superstrug.ire Deck. (In forward
starboard corner.)

?o of Mounting: € typé mouats under each bottom corner,
Clearance about 0,2 inches before bottoming.
Photograph: BA CR 95-789~1 |

Vibration Modes:
Rooh Fore and Aft a.l cp\\

‘Rocking Athwartship
Translation Vertical ' 12.0 (estimate)

«30- Top Secret




 Deflection (inches): .
~ Gage DDLOB 75""""1 a

Able . 0,60

. Baxer 0.21

b
0.38
0.2}

#Bumped against base of gage.
Door casing to compartment was bent in eeveral inches by Able

blast,

[
0.
1] O.

d e £
18 1.0¢ 0,60 0.15

Radio and radar equipment are in good condition.

- 16 5_;;

P a " b-d>

| looking
S‘hb‘é’.l‘ 30

Side View

DD4LO8 #6 Gages:

W

>

"R

~
2R

y

Looking Fwd.
Front View

/ST 77

-

£

—n

A%

location: On liodel RCK Radio Receiver, of Forward Starboard
Corner, in Main Radio Transmittsr Room, First Superstructure

Deck.

I<——~—l;7 —-——)-.

f /\d-e
Looking Stbd. Looking Fwd.,
Front View
g a~c'/§ b
b A &
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s LAy utlmtmmm :
1/h Wh sbaulder of mewmkay "

Desagsemis BA CR 93786-12, KA OR 95-769-2
e =y ST 7.7 ope

Translation Vertiocal 2.1

Daflec 6n ches )t

o a b e 4 e f s
Able ‘ 0.08 0,13 0.08 0.10 0.26 0,10 ©.09
Baker 6,07 0.10 0,06 0.13 6.18 0,10 0,08 : .
D408 17 Gages:

Locstion: On Power Pack in Radio Receiving Room, Mirst
Superstructure Deck. ’ h ’

Side View - looking l“wd

4 Front, View
Looking Stbd.
10 n
i A ¢ b A
“a | Pl
e — 16 [ -

Iype Of Mounting: L type mounts under four bottom corners,
Clearance to shoulders of mounts about 1/8 ineh.

Photograph: BA CR 95-788-11
Vibration Modes:

Rocking Fore and Aft 13.3 eps
Rocking Athwartship 11.6
Translation Vertical 12.2
Deflection iinchcs ) - _ - i
Gage DD408 a b ¢
Able 0.22 0,28 0G.i4
Baker 0.0¢ 0,05 0,03 *

’
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Locatien: On kcrgmcy Diezel Generator, in Compartment

4~208-F (frame 56, deck below main deck),
Sid' View 7 End View
Lookins LB, Looking Fwd.
'DEVS d a>¥ a a¥>¢

%o of Mounting: Rubber mounts :ln compressionc Leg= than
inch clearauce laterally.

Photograph: BA CR 140-400-4, 5

Deflection Q inches ):

Gages DDA a b [ d
Able 0.63 0,02 0,02 0,03
Baker 0.09 6,08 0,0 -—

The diesel generator was quite rigidly mounted, No knowledge
was obtained of the detailed properties of its supports. No
damage was suffered by the equipment,

DDLO8 General Discussion

Able: The blast pushed in for several inches some of the
‘ starboard bulkheads of the radio and radar cam-
partaents. The shock intensity, however, was not
great, There were no shock mount failures, although
there was some bottoming, and, the equipment gener-
ally remained in operable condition, The overall
damage to the ship was slight.

Baker: There was no appreciable damage caused by the Baker
test, The effect of the Able and Baker shocks on -
the gear considered was about the same for the two
conditions,

~33- | Top Secret
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BRAIO0 §) Aagee: E . | | | Ct
¢ Om Model TIQ ms,q Transmitter, $n Badio

ter Récm {forward port ecrner n«# u'«uor
b\llkhud), First \Buperstructure Deck,

°"-—'——§>; T’[! s> | |

b |
“;‘:i“g Looking Port
Side | 304 | Froat View
View -

o >

L

of Mounting: C type mounts on four bottom corners.
Clearance about 1/4 inch.

Photogragh: BA CR 95-737-6

Vibration Modes: ‘
"~ Rocking Fore and Aft .. hek cps
Bocking Athwartship 6.8
Translatjon Vertical 1.7

Deflection i inches): , | | ,
Gage DD410O ' a b c d e £ g
Able - 0.21 0O, 15 0.80 0.07 0.07 0. 23 0.21

Baker Room badly damaged by Baker, no read:lngs
possible,

Comments

Able: There was nnqligible shock or damage caused by n
test Able, '
Baker: The shock cansed by Baker test waer of great severity.
The transmitisr rcem and its contents were in such o .
disorder that no guantitative measurements were
po‘ﬂibl@.
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DD410 #2 Gages:

Location: On Model RCK Radio Receiver, im Radio Transmitter

Room, First Superstructure Deck. (In Forward Port Corner
ebovo ™mq.)

e—— 173 ————u{ e 18 ————-1—1
9“ >a-b T P | eI"ib
Looking Fwd. 10 Looking Port
Front View
> c~d 4* Pic d

Type of Mounting: L type mounts on four bottom cornera.
Clearance to shoulders of mounts is 1/8 imch.

Photograph: BA CR 95-737-7
Vibration Modes:

Rocking Fore and Aft _ 9.3 cps
Rocking Athwartship 8.3
Translation Vertical 11..8
Deflection (inches):
Gage DD410 #2 a b c d e
- Able 0.13 0.23 0,09 0,09 0,25
Baker Room badly damaged by Baker test, no

) readings possible.

Comments

Able: Thers was negligible shock or damage caused by
test Able.

Baker: The transmitter room and its contents were put in

such disorder by the Baker test that no readings
were possible,
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DDL10 4 o

Loc-t.L_:_ On Hange and Trein Indicator type c.np-ssABc-g
Room, Second Superstructure Deck (port side),

h— 22 —| Tl-~—— % —

Looking

Fwd, Looking Port
FIN ,
Side Front View
View

ey trown T

-
. . l,l
L fu-

of 2t Three C type mounts, as shown, run the full depth

he equipment. Cluranod is about 1/2 inch,
Photograph: BA CR 95,-737-8
Vibrat ey ! :
00 ore apd Aft 6,6 ops
Rooking Athwartship 9ed
‘ e . b
Baker i 0063
#Qage broke ofi
Scemants

Ablet I‘hon W negligible shook or shook damage caused
: by teat Able, :
. Saker: The shook ocaused H Baker test was very severe, 'ihe
mounts did net fail alsthough they weile aot atify
enough to be efieotive.
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DD410 #4 Gages:
location: On Plan Position Indicator type CG, in (.I.C.

Room (after starboard corner), Second Superstructure Deck.

— 213 —1 \ fe—— 38 —

———

Looking Att
Front View

-1 462 '
SR =Y
| \ "

—v A v v

b c

Type of Mounting: Short C type mounts on each of four bottom
corners. L type mounts on the back upper corners of the lower
unit. Clearance from 1/4 to 3/8 inch before mounts bottom,

Photograph: BA CR 95-737-9

Vibration Modes:

Rocking Fore and Aft 4.5 cps
Rocking Athwartship 5.0
Deflection (inches):
Gages DD41O #i a b c
Able 0.55 0,21 0,09
Baker - - -

Comménts

Able: The deflections caused by test Able were small.
Baker: The unit was knocked entirely free of its supportis
during test Baker. All mounts on the base of the

equipment failed. The upper rear mounts pulled a
bulkhead "T" section loose.

=37~ Top Seciet
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PD410 es:

location: On Radar Transmitter Model SC-2, type CG, in
Radar Transmitter Room, Second Superatructure Deck,

e 18 e— 20—
!Ra_ _L" -
<b —T b
Looking Looking
Fwd, Port
1Side Front
View 48 View
d
’I\\ d
A A
c =

Type of Mcunting: Short C type mounts on four bottcm corners
and in middle of froni and back bottom edges, C type movnts on
upper back corners., Vertical clearznce less than 1/8 inch
{rubber had crept).

Photograph: BA CR 95-737-10
Vibration Modes:

Rocking Fore and Aft 7.2 cps
Rocking Athwartship T3
Translation Vertical Teb
Deflection Qinches):
Gages DDL1O #5 a b c d
Able 0,21 0,25 0,09 0,11
Baker - - - -
Comments

Able: Only small deflections and no damage were caused
by test Able,

Baker: All of the mounts failed for test Baker, allowing
the gear to become loose. The compartment was
wrecked,

-38~ Top Secret
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DDL10 General Discussion

Able:

Baker:

There was no appreciable damage and shock caused to
this ship by test Able,

The ship was severely damaged by test Baker. Con-
siderable flooding and machinery damage occurred,
Shock damage to electrical equipment was especially
extensive in the lower parts of the ship. The
shock experienced by equipment should be regarded
as of an intensity slightly less than that which
would cause uncontrollabie flooding throughout the
ma jor part of the ship with a crew presen., Water-
tight integrity was atfected principally vy vne
rupture of plping &nd fracture of sea comnu.yutions
and was not caused by extensive hull failudey It

"is probable that properly mounted and consta cted

electrical and electronic gear could with:. | § the
shock existing in the upper parts of the am g it
is apparent that the fuilure of the machine.x .tems
in the lower parts of the ship point te much more
attention to be required for their wmore ruggea

. congstruction., It is believed that the shock in-

temsity in this case represents a near maximum for
which protection is required.
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' WAINWRIGHT

DDA19 1 Gages:

location: On Radio Tranamitter Kodel TDQ, in Forward Port
eor of Radio Transmitter Room, First 3uperstructure Deck,

it e e e e e

b " - ——d

y >8 s H b c >

Looking Looking Port
Fwd. Front View

£ e 5" i
e=i > lof ‘ >f { .
E-h z g hEh ;
L L 7, /ﬂ@@k 77777

¢ Short C type mounts on each of four bottom
earance of mount is about 1/4 inch vertically.

Photegraphs: BA CR 95-~788-6 and BA CR 95-788-8
Vibration Modes:

eorners,

Rocking Fore and Aft ‘ 5 cps
Rocking Athwartship Tk
Translation Vertical 11.9
eflection (inches):
e DDL19 #1 a b c d . f g
Able 0.05 00h6 003‘5 0.13 0005 0003 0.11
Baker 0.07 0,73 0.50 .65 6,00 0.03 0,18
h i
0.1 0,00
0016 Oom )
Commsents ‘

See "General Discussion® for this ship.

=0~ ' Top Secret
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DD4\9 #2 Gages:

Locationt On Model RCK Redio Receiver, in Forward Port
Corner of Radio Transmitter Room, First Superstructure
Deck.,

fe——— 174 ——] I-n— 18 ——
1
Looking Fwd, 10 Looking Port
5\ Side d Front
ap j > 'I\\a

&b o S = i—

Type of Mounting: L type mounts on four bottom corners.
Vertical clearance is about 1/8 inch to shoulder of mount,

Photographs: BA CR 95-788-9 and BA CR 95-788-10
ibration Mcdes:

Rocking Fore and Aft 10,7 cps
Rocking Athwartship 4.5
Tranclation Vertical 16.3
Deflection ainches}:
Gage DD419 #2 a b c d
Able 0.01 0,07 0.7 0,01
Baker 0,03 0,06 0,08 0,00
Comments

See "Gen=ral Discussion® for thie ship.

=4]- Top Secret




DD est

Location: On Range and Train Indicator Model SG, in Aft
Port Comer of C,.I.C. Room, Second Superstructure Deck,

t— 22— e —— 38 ]
Looking Fwd. 24 Looking Port
Side Front View

P 4 A i 4
a b

Type of Mounting: ‘Three long C typs mounts, spaced as shown,
extend acrose the full depth of equipment. Vertlical clearaunce

of mount is about 1/2 inch.

Photograph: BA CR 95-782-5

Vibration Modest
Rocking Fore and Aft 20 cps
Rocking Athwartship 8ok

Deflection s:i_r;che;) :
Gage DD419 a b
Able 0.13 0.11

Baker Oom 0007 .
Comments ‘
See "General Discussion® for this ship.

DDL)9 # Games:

Locatigm: On Plan Pozition Indicator types CG, on After
Starboard Side of C.I.C., Room, Second Superstructure Deck.

~h2- Top Secret
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1 ‘ Looking Aft 14w
' Front Vi
a - L63 | . ron ow > !___

]

e =

¥ VYbec LV b Ve

Typs _of Mounting: Short € type mounts on each four bottom corners.
L type mounts in back upper corners of lower unit, Vertical
clearance is slightly over 1/4 inch for bottom mounts,

Photograph: BA CR 95-788-3 and BA CR 95-788-4

Vibration Modes: ,
Rocking Fore and Aft 4okh cps
Rocking Athwartship Lod

Deflsction inches):
Gage DD419 il» a b ¢

Able 0.26 0,13 0,11
Bakar 0.41 0.14 0,14

DD419 ﬁ Gages:

Location: On Radar Transmitter Model SC-~3, gn Forward
Starboard Side of Radar Transmitter Room, Second Super-
. structure Deck.

Type of Mounting: Eight short C type mounts around bottom corners
and edges, two C type mounts on upper back corners. Vertical
clearance of mount is about 1/4 inch,

Photograph: BA CR 95~788-1 and BA GR 95-788-2
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Vibration Modes:

Rocking Fore and gft 841 op»
Rocking Athwartship 8.6
Deflection (inches): !
Gages DDL19 #5 a b c a
“Able 0,11 0.09 0.05 .06
Baker 0,09 0.10 0.13 G.05
t<— 18 rnp. 20 *1
bpl “>a A b(?“a
Looking Looking
Aft Stbd.,
Front View
L8
c
c
AN
Ad A d

DDL19 Géneral Discussion

Able and Baker: There was nggligible shock existant on
this ship during tests Able and Baker.

~lly~ Top Secret
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APAGL BRACKEN

On Terbo-Gemerator (BuShips Section 660 Special
#15), in Forward Cargo Hold Lowest Level.

| about 10 ft. .
End View Fwd. Side View Aft
(] [
b a Deck a-b

e of Mounting: The unit is solidly mounted at the four
bottom corners, but it has a long unsupported span between its
ends, The unit weighs about 15 tons.

Photograph: BA CR 140-1601-10 and BA CR 140-1601-9

Deflection (inches):

Gages APARL #1 a b
Adle 0,00 0.00
Baker 0.00 0005
Comments

Able: There was no measurable deflection of the long
unsupported span of the turbo-generator caused
by the Able test.

Baker: The deformation of the above mentioned span by
test Baker was negligible., The general shock
throughout the ship was of a minor nature.

-4 5- Top Secret




' mn CRITT!DE
APARD AL Sumea: '?

n: On Control Bench (BuShips Section 660 Ites 1285),
ocard Side, Lowest Level, Forward Casyo Reld,

¢ d (Equipment if 67" high)
¥» i a4
bazk ‘
Top view showing gages in '
the plane of the foundation,
. 3
Fwd. ALt .
. a
front
ke & L
 — TVT T |
34
Top view. showing head braces T
and gage location across upper 15
center shock mount. j i

Type of Mountings Special built-in mounts using rubber in
compression,

Photographs: BA CR 14C-1602-1 and BA CRK 140-1602-2
BA CR 140-1602-3 and BA CR 140-1602-4

Vibration Modess ,
/ Ecatng Fore and Af% ﬁ. ops

1
Rocking Athwartehip 2

Deflestion i;nghu)x
Gage APA7T7 #1 a b e d ® 4

Able 0.17% 0,19% 0,11% 0,05 0,12% 0,00
Baker 0.05 0,02 0,08 0,30 0.00 0,03
wlyb= Top Secret




#* Deflection believed c:used .lumost entirely by the impuct of
f+liing rteh covurs g .inst the top of tre unit.

Comment s

Able: Tnere was no evidence of shock otier than that caused
by the impacts of falling hatch covers,

Baker: Shock of a very minor nature at tris location is
indicated by the asmall deflections of the shock
mounted control benchi, There was no damuge to this
8€alXe

AFA77 2 Gages:

Location: On Turbo=Generator (BuShips Section 660 Special
Ttem +1251) in Forward Cargo Hold, Lowest ievel.

about 10 ft.
Fud. © Side View ];Lft-
|
1
- - 4 .
Ueck _ a=b

Ihotograph: Ba O 140-1402-5

Ueflceticn (dncues):

hge ari7y a2 a b
able WEIRS 0,25
Bdke r O ° O’i 0 31]

#Ihe deflectior for tiw .ble test 1s believed cauned by tie
impact of falling saten covers striking the tor of the wait.

COInent s
able: Ixcept for the aumage caused by failing hatch covers
there were no shock effects caused by able test, '

Baker: The deflection of tiie long unsupported span of the
turbo-generator indicated :iinor siock intensities,

Y= TOP SECR:T
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APAT9 DAWSON

AEAZQ f1 Gages:
% G Control Bench (BuShips Section 660 Item 13K4)
at yourd Side, Secend Platform Devk, in Forward Cargo
Bold
¢ , (Equipment 66" high)
' a back
Top view showing gages that
¢| are located in the plane of the
? foundation.
Fwd. ' ATt
e .’
. front
g 3 L
e———— 60 o
P L I A [=IP
Top view showing head braces 1
and gage location across upper
center mount, -
T 33
Fwd, Aft 15
front J Y

Type of Mounting: Special built-in mounts using rutber in
compression. :

Photographs: BA CR 140-1602-6 through 11
Vibration Modes:

Rocking Fore and Aft 13 cps
Shear pins prevented other modes of vibration

Deflection (inches):
.Gage APAT9 il a ® ¢ d * f

8
Able 0.09 ©.15 0.05 0.13 0.07 0,05 0,00
Baker No readings obtained for Baker test,
~48- Top Secret
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Aple: The hatch cov®F collapsed into this hold and the
overhead was bent down over the switchboard. However
there was no damage from other causes at the switch-
board location or to the switchboard caused by the
Able test. '

Baker: No data were obtained,

-49- " Top Secret
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BB34 WEN YORK

There. was no appreciable damage, caused by the s Leat, to
any of the shock mounted ogug-mt intearnal to the New York,
The Baker test, howsver, reaulted in a aheck of reavonably
severe intensity throughout the ship,

BB34 #1 Oeg

Lo .
%: On Nodel REO Bado Becelivey, L Porwmmd
rd Corner of Main Radio (Recelving) Room,
fhird Desk Interior Roam bLetween Frwmen 5Qugd,

17 a-bL a - b} !
-f_ i-d> |4 F, > ¢

c 1 d

12 Looking Stbd. Looking Fwd,
Front View

h-:e> h s
L et ¥ > =\ I3 WA

Type of loun%gg: L type mounts on the femr bottom
¢orners, Clearance is mot apparsnt but is on the order
of 3/8 to 1/2 inch. The unit is mounted in an angle iron
frame that 1s ettached to a forward interior bulkhend..

. Phiotograph: BA CR 54-752-1

V;.;bri%"on Modess
. cking Fore and Aft 9,1 ops

Rocking jthwartship 10.4
Translation Vertical 11.5

flection (inches): '
e B34 F1 8 b c d e f

Able 0.11 0,09 0.05 0.00 0,00 6,07
Baker 00-75* 0075* 0003 0~23 0009 °b23

] h i
0.11 0.01 0.07
0.19 0,09 0,21

#Gage smashed flat.
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Comments
R ————

Able:

The shock at this interior part of the ship was
negligible, The deflections are gensrally leas
than weuld be caused by a sustained scceleration
of 1ge

The vertical compenent of the shoock was severse
causing 3/4 inch upward motion and solid bottoming.
However, theré was no apparent damage to the re-
celver., The shock in the horisontal direction

was negligible,

Bk #2 Gages:

tioms On Plan Position Indicator, type CG, in Center

o Bulkhead of C.I.C. Room which is loecated on the
Signal m*'-
y
Looking Aft
2n 1kn| Front View 140
a — fe ""i,_" — 38 S -
™ ' ,_(__%//
l
, A
e 21—
A S o Yy S cv___l

of Mown s Short C Lype sounts en each four bottom
corners. L type mounte em back upper corners of the lower
unit, Clearance of mewnts is between 1/i ard 3/8 imch.

Photograph: BA CR 54-752-3
Vibration Modes:
Rocking Fore and Aft 3 cps
Rocking Athwartship ho2
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Desfleetion of)t

Gage a Y [}
m. oou 001’ 0.15
Baker : —~® el e

*Equipment broke¢ loose and moved about twe feet forward,
Coxments

Able: The.s was no appreciable sheck,
Baker: The shock mounts failed and allowsd equipment to
wane lease,

3 20 A3 Qegem

%gi_g: On Range and Train Indiomtor, type GAP-55 AFH,
in Forward Port Corner of C.I.C., Room on Signal Bridge.

- 22 fe—— 38—
Looking _1_
Stbd. 2l Looking Fwd,
Side View Front View
‘y a b
______agﬁli. LU\ AL

i .

P of Mounting: Three C type mounts run the full depth of
¢ equipment as shown above. Vertical clearance of nounts
is about 1/2 imch. ,

Photograph: BA C€R 95-737-8

Vibration Modes:
Rocking Fore and Aft 7.6

Rocking Athwartship 8.4
Deflection gincheszz
Gage BB3) #3 a b
Able 0.11 0.15%
Baker 0,48 0.34
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et
Baker:

G

Loca

Theare was no appreciable shock.

It &» probable that the apparatus betiomed, byt
with little excess energy. If it is assumed, as
a reasonable approximation, that the frequency
of vertical vibration is 10 cps, then at leash
1/2 inch clearance is required, This is about

5 times the static deflection. The egquipment
was not obviously damaged.

es:

¢ On Radar Transmitter Model SK type CG~524BH,

in #2 Coabat (frame 64) on the Flag Bridge.

\ A4 _wec
Looking Looking
Port ATt
Side Front
View ro
L8 View
l
ls— 18 i lc— 20 —f
a—BII! A3 ﬁifb

Prpe of Moupting: Eight C mounts used on the bottom corners

and on edges midway between corners, two C type mounts on
upper back corners.

Photograph:

BA CR 54~752-5, BA CR 54=752-6, and BA CR 54-752-7

Vibration Modes:

Rocking Fore and Aft 6c
Rocking Athwartship T7o2
Translation Vertical 8,2

Dgglection gincheszz
Gage BB34 #4 a b

Able
Baker

Comments

Able:

ps

L]

e
0.15 0.11 0,34
0036 0055 0095

There was no damage and negligible shock intensity
registered by this equipment,
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saker:s  The nounbing systom oo aaeuate to protect tuis

radar from noticeable danagces however, tue de-

flections were very large wnlch indlcated severe

snock conditions,.

fype of damage caused by Buker test to Conbat »2

conpartment is indicated by the fallure of tre

bonding of the sheer wmounts (holding the jyro re-

peater) tue train indicator was tarosn out of .
place; and the opbtical runge finder was broken :
out of the saddle.

BB34 5 Gages:

Location: On Radic Transmitter iodel TDy, in Forward
starboard Corner of ladio Transmitier hoou, on the Third

Jeck, Compartment C-lgc weo

a> 4 P Sp a>

b=d

Looking

Sy b 17 oy
Stod. Looking Fwd.

30 Front View

°> lag l e >F -
' g-LA ' Ag h
- 5 e, A
Type of Vourting: Short © tyue mounts ut bottom corners

Clesr-nce to votton mount is 1/ incn. The unit is mounted
in zn . :ngle iron Ifrusc.

pnotograph: B4 CR 95=T4d-l

Vibr.tion Liodes:
Rocxii.g Fore and aft ;7.6 cps
nocking athwartship .

~eflection:

Gage BB3Y4 #5 a b c d <] by 24 b

4able L W09 W13 LO07 W01 WO W17 19
Baker 50 o038 29 40 W09 W05 30 30
Coumnent s

able:  There wss no appreclable shock.
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Baker: No shock mount yd spparatus in this compartaent
appeared damag.d although there was a considerable
quantity of eqiipment, as fans, starting boxes, etc.,
broken locse from the LUMNweuumm is evident
that the damaging components of snhock involved: -
such small displacements that the clearances of
about 1/2 inch provided sufficient protection with
the type of mounts used.

BB34 General Discussion

Able: There was no appreciable &' #n': or damage.

Baker: The shock intensity through st the ship was modamate.
The intensity of the low frequency components of
shock, as evidenced by the deflections of shock
mounted apparatus, was as great on the superstructure
decks as on the 3rd deck near the ship's centerline.
Except for the failure of the P.P.l. mounting, in
the C.I.C. room, the shock mountings proved adequate.
There is little doubt but that shock mounted equipment
with resonant frequencies no lower than 10 cps, and
with mounts located sc as to deccuple the rocking
modes, that 1/2 inch .iearance would provide pro-
tection for shocks of these types. Equipment that
has passed current shock specifications should be
well able to withstand these shocks. '
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SA%L T4
CA24 #1 Gages:

oa: On Redie Premm
on the cq—mmm

c Ve
? a> ¢ _T > b :;,
a
30

Looking looking Fwd,

Stbd.
Side View Front View

Zi?xl AP

e— 16— -~ 2, —w»

Type of Mounting: Short C type mounts on four bottom corners,
L type mounts on two upper back cormers, Vertical clearance
to shoulders of mounts is 1/4 inch.

Photograph: BA CR 95-738-5

Vibration Modes:
Rock Fore and Aft 12.0 cps
Rocking Athwartship 16.4 _
Translation Vertical 14.4 (some rocking)

Deflection (inches):
Gage CAZ) ?"1(' -

a b c d e f &
Abla . .19 .25 019 005 ezl 021 .05 R
Baker : 34 L40% 41 .09 035 035 009
#*Broken |
Comments

Able: Although there was vary extensive damage just ex-
termal to this compartment there was no visible
damage within, The unit was mounted to the
structures that were attagied only to the deck,
The major shock direction was vertical and the
deflection was no greater than wonld be caused
by a sustained acceleration of 5 g. There was
no damage to the tranamitter,
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Baker: There was & much more severe rhock resulting froa
the Baker test than for the Atlu test. Again the
direction of greatest severity at this location
was vertical., Altrough the mounts bottomed there
did not appear to be any serious damage to the
transmitter,

CA2L #2 ws?
location: On High Voltage Rectifier type CW-20280, a Unit

of Mark 28 Rudar; in Radar Transmitter Room (just above
the communication platform),

14— 214 —
FL : ve
b <’b
Looking looking Fwd.
Stbd. Front View

Side View 26

ed & LY Oy V-4
'_l%ge of Mounting: L type mounts on four bottom corners,
Clearance to shoulder of mount is about 1/16 inch, however the
shoulder is oge inch thick. ' .

Photograph: &4 CR 95-738-6
- Vibration Mod¥s:

Rocking Fore and Aft 6.7 cps
Rocking Athwartship 9.6
Translation Vertical 20.0
Deflection (inches):
Gage CA2L #2 a b c d
Able 0030 0.56 O.‘Q-z 0.‘.2
Baker Room too damaged to obtain readinge.
Comments

Able: The starboarf] bulkhead was :§ichtly bent in by the
blast, but there was no noticeable damage in the
compartment, The shock as indicated by the dis-
placezent was severe, The mounts were deflected
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verticu:s: o st lewt 1o th »a tielr stotic loac,
bukers  The compurtiuid w18 Sevop. iy waiwmgud ind g filweo witi a
chaotic Lwss ©of "0uSL Letaris de

cally i3 Gages

Location: On wiocl: L.ount .ok Containdrng Fire Control
Ladar Geasr, locuted on fort oide of sadar Transuitter Room.

.Jb
al M

Looking Stbd.
Side Vied

le

Lookling Fuwd,
Front Vie:

A

0
\\\\\\\;i.

§

S\ /d?
A A XN AF A A

e=f e  f

Type of lountincs: Four L type ;ounts under eaci: side botton
edges The L type mounts on up,.er back corners. Cleurance 1/8
inch to saoulders of mounts,

Vibration liodes:

swocking Fore and aft Tely Cps

Rockilg athwartship 8.0
Deflection (inches): .
Gage Call .73 . A a b c d e £
Ablc 0070 On75 - OQBA- 0007 0.07
Baker lioom too damaged to obtain readings.
*Rubber of upper back shock mount failed, -
Canments

Able: Tnis apparatus was cttached to the deck and to
bulkheads, The mounts attiched to the bulkhead
vare striined and one I:iled. The vertical shock
was minor compr red witi. tuose transmitted by the
oulkhead. '
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Baker: The compartaent was in ':.h chaotic condition that
no measuremente could be made, The Rack v.s still
held in place by the mounts,

CA2h #4 Gages:
Location: On Plan Position Indicator, in C,I.C. Room,

- 21} — <—— 38 _.'___,.}
T b Front View
‘)6 i 2n . 1 ﬂ Lookiggvbd ) l& "
B gal : L

Side View

Looking Arft 28

|/
J . Y Y 8. #b-b ‘“'..._

Type of Mounting: Short C type mounts on four bottom cormers.
L type mounts on upper back cornerz of main unit., Vertical
clearance 1/16 to 1/4 inch.

Photograph: BA CR 95-738-8

Vibration lodes:

Rocking Fore and Aft 4.6 cps
Rocking Athwartship ha7
Deflection gincheszt .
Gage CA2L4 #14 a b c
Able 0.62 0,30 0,2
Baker - 0.50 0O.4é
Comment.s

Able: Extensive structural damage existed in the space
Jjust forward of the C.I.C, room, but the C.I.C.
room and the equipment in it were undamaged.

Baker: Considerable displacements occurred near the top
of the P.P.I. as gage a was distorted too greatly
for readings. The vertical shock was very aevere
as thers was about 1/2 inch displacement down=~ard
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although the clearance was but }/) iren., Wis
indicated bending of The *¥Twetural pavéa,

W piem T T — -

Locatigat @B Pimm Pesition Indieater Wype OB-§5A80, Nuer
Center of Perwprd Bujkheud of C.18. Reem,

N =

Looking Fwd.
40 | Front View

— o _L a

A
l-— 19 .y — 22—
m._g_@_uﬁgg; Combingtion mounts on each of four bottua
corners, These consist of C type mounts plue a rubber sandwich
in parallel. Stabiliging L type meunts are located at upper
back corners. Clearances were not determinable.

Phatograph: BA CR 95~-238-9

ibration Modes:
Rock Fore and Aft 1543

Rocking Athwartship 1044
pveflection (inghes):
jGag-e c'flzt." r £ a b
Able 0.05 0.23
Baker 0.21 1l.25
Comnonts

Ablg: There wa$ no apparent dsmage to the P,P.I. or to
its mounting supports. The displacements indicate
a minor shock,

Baker: The displacsments occurring during this test were

about 5 timws those occurring during the first test,

The compression of 1,25 inches of the top mounts
1s extreme,
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CA24 General Discussion

Ablg:

Baker:

Severe top side structural damage occurred, dut
inside of closed compartments ihe shock intensity
was moderate for gear attached to decks. When
mounte were attached to bulkheads, the shock
displacements ware large.

Considerable structural damage, machinery damage,
and some flooding were caused by this test. The
shock therefore should be considered of moderate
intensity but not of the maximum intensity that
would occur if the flooding were difficult to
control with a crew aboard. Tha shock mounted
apparatus are almost invariably located at points
distant from the hpll where the intensity of shock
is greatly diminished. There is little question
but that equipment that passes the Navy "High
Impact® shock specifications could easily withstand
the shock motions at these locations., In most of
the cases where readings were not obtainable the
mounts and gear were not seriously damaged. The
shock mounted electronic gear was less vulnerable
than the ship's machinery to this iype of shcck
damage.
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- o« LAKE CI

CA2 C X

&% on lom mﬁdio “ransaitter, ia Main Radie
Costiesiben Fiatlom (nesr frand- WY,

I S P |
' <— 18 —» -

| W | 1

«—— 24 __._,4'
Front View of TDQ
30 Laoking Aft

Av cdaA . b AFRAC Ly VL
Type of Mounting: Stwwt, C type mounts on four be%om corners,

L type stabiliger on top dack corners, Clearance of megmts' is
about 1/8 inch,

Vibration Modes: .
Fore and Aft 5.4 cps

Rocking Athwartship 3.8
Translation Vertical 20,0
Deglgst.ion iingbg{:
Gage CA25 a b c d
Able 0.55 0.25 6,19 0.1
Baker .38 0,50% 0,17 0.2

*Doubtful accurady

Comments

" Abje: A shock of sufficient intemsity to bottom the mounts
occurred, but there resulted no apparent damage to
the equipuent,
¢ Except for the deflection of b, the displacements
for this test were about tne same as for Able,
There was no apparent tlamage to the equipment,
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GAR5 §2 Geges:
| ;fo’:n_g_.;ﬁz Oh Radar Tranamitter type @G-S52ABH, in Radar
ter Room {frame 45-47).
. YR I
® > b
g~ 18— bt~ 20 —>»
Side Fronk
View 48 Vdiow
Looking Looking
AT I Sthd.
L
T Thee ~  RiE L%

m&%x € type mounts used on four bottom cogners snd
at center oy bottom edges. Two C type mounts are used on
the upper back edge. Clearance to bottom 1/h imeh,

Photograph: BA ¢R 95~738-11

Vibratio g
ck yre and Aft 10,6 cps

Rockdag Athwartship 8.4

Trans gtim Vertical 9.9
Deflection (1 8)3
Gage CA 2 , a b ¢ d
Abl@ - e o 0'. 30 0 'y 30
Comments |

Able: The top mounts were @lestroyed. The lower mounts
probably botiomed, $he gemeral damage within the
trenssitter room is minor, but the damage outaide
of the room is very axteasive, ‘

Baker: Besause of the damage caused by Able test no
ohniwqﬁons me made for Baker test.
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CA2 a8

location: On type CML-50ABH Automatic Gain Control Unit,
In Radar Transmitter Room (frames 45-47).

4 yg -
H bec 7 LI c_h ‘
a b|a

—=a & ¥

e of Mounting: L type mountc on four bottom corners, The
. mounts have collapsed so as to rest on their shoulders. The
shoulders can compress 3/8 to 1/2 ineh. The unit is mounted
in an angle iron frame,

Photograph: BA CR 95-738-12
Vibration Medes:

Rocking Fore and Aft 12,2 cps

Rocking Athwartship 9.8

Tranelation Vertical 16.7
Deflection gincheszz
Gage CA25 a b c d e 4 g
Able 0.82% 0,50 0,62 0,62 0.22 0.34 0.34
Bakor -ttt -ttt 0, 28 0 [ 30 0 [ hO 00 hO 1 'y 10

#Gage crushed, limit of travel.
*#Gages broken off,

Comment.s

Able: The unit is in an angle iron frame which was welded
to the deck and to an interior bulkhead. The unit
collided with this frame indicating large dis- .

- placements in the 3 principal directions. However,
the unit did not appear to be damaged. The trans-
nitter room did not suffer mwch damage, but damage
just outside the compartment was severe. Some tubes
in an adjacent transmitter (no shosk mounts) were
broken.
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Bajer: The intemsity of shoek Was scmewhat greater for
Baker than for Able, It sheuld be meted that an
identical wnit mounted just above the subjest one,
and on the same angle iroa rack, tore losse from
its mounts, :

CA25 #i Gages:

Location: On Range and Train Indicater type CRP~55ABC-1
in C.1.C. Room, Superstructure Deck,

c c
v A
d P T a>
Looking Aft 20 Facing Stbd,
Side View ‘ Front View
l —— 36 —_—
a-bA .y YY)
e— 22—

Type uf llo%f.ig: Three C type mounts, apicod as shown above,
extend the full depth of equipment, Vertical clearance of
5/16 inches,

Photograph: BA OR 95-739-1
Vibr ation Modes:

“Hooking Fore and Aft 2l cps
Rocking Athmartship 8.3
Degloct.ion (inches):

e C N a b S d
Able ' . 0,13 0,11 0.6 0.62
Baker 0.30 0.25 1,60 - 0,50
Comments

Able: The shock was greater in the downprard them in the
upvard direction, however it was mimer in mature.
There was extensive damage just afh of She 0,1.8.
rvom, but none apparent in C.I.C.

Baker: A shock of considerable intensity im the vertisal
direction éaused the mounts to bottom. There was

ne apparent damage.
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CA2S #5 Gages:

:+ On Plan Position Indicater (male nmit type
Model 8C-2, in G.I.C, Reem.

fe—214 —s te— 38 Al. ’1
aw| 2>
” Looldnkg i,
Front Viem
= | e

Lol S

>a L6}

Type of Mounting: Short C type mounts at each Spttom corner,
L type mounts cn upper back corner of main unity, Vertical
- ¢clearance is about 1/8 inch.

Photograph: BA CR 95-739-2
Vibration Modes:

Rocking Fore and Aft 4.6 cps

Rocking Athwartship ke
Deflection Qinchos)z .
Gage CA25 ¥5 a b ¢ d ]
Able 0.26 0,30 0,42 1,60 0.72
Baker 0.19 0050 0050 0075 1066
Comments )

Able: The shock mounts bottomed hard and there was
considerable displacement after bottoming due
to the bending of the cabinet parts. However,
because of the softness of the mounts it is not
probable that the shock was severe, There was
no apparent damage to the unit,

Baker: The vertical displacements indicate considerable
shock in that direction, There was no apparent
damage to the unit,
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¢A25 General Discussibn

ables

Baker:

ARty v A

The spaces just external to all of the compartments
considered were exposed to the blast and suffercd
great structural damage. Insicde of the campartments,
however, there was little evidence of shock although
bottoning of the shock mounted units occurred in
many instances, a8 all antenia systems were swept
away it must be concluded that the electronic gear
is less vulnerzble to shock of tiese types than
szssocizted e uipment. Jhocks caused by blzsts of
much gre.ter intensities tuan tnese would not ocuur
without destroying the comp:rtment spaces involved,
It mny be ussumed, therefore, that protection for
gre~ter intensitics of siock than these is not re-
quired as far as a2ir blast siock is concerned.

Tne siip suffered only mdiner hull and muchinery dulie=
agee Nevertheless, tne intensity of snock for tils
test was greater than for test ible. Tihere were
several cases of mount failure, and bottoning vag
gquite general.
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| 8518, SKIPIACK
83184 # oas

Location: On Shock Mounted Motor Generator Set, in Port
Forward Corner of compartment below the control out:! afiki

Looking Port
a 0 [ul R
i X d
=1 By
LiA®

of Mounting: Mounts are as shown on eadh U Whe £apr
bottom corners of the M-G set., The rubber is about i 1/4 Ifiches

thick.
Photographs: BA CR 140-1601-5 and BA CR 140-1601-6

Deflection iinches )
Gage SS1 1 a b c d e

Able 0.00 0,00 0,01 0.00 0,00
Baker Ship sunk, nc data obtained,
Comménts

See "General Discussion" for this ship.

Ssigy, #2 es :

Location: On Radar Model SJ-a, type CW-43AAF-1 on Forward
Starboard Side of Conning Tower,

e of Mounting: I type mounts on four bottom corners and on i
upper back aft corner.

Photograph: BA CR 140-1601-7
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t-——lB——j n—-—-——-—-l9——-—-—--’

o>a —ﬁ
a
Looking Aft Looking Stbd.
Side View Front View
20

b
| N
CF

Vibration liodes:

cking Fore and Aft Jl.5 cps
Rocking Athwartship 1l.3
Translation Vertical 14
Deflection gincheszz
ges 5518l #2 [ 3 b c
Baker - - -
Camments:

See "Gepneral Discussion” for thais ship.

33184 #3 Gages:

Location: On Hador liodel Sd-a, type ClC-23 ADH, on Forward

Starboard Side of Conning tower.

Type of kounting; L type mouunts on fuur bottom corners.

Photograph: BA CR 140-1601-8
Vibration ilodes:

Tocking Fore and Aft 15.5 ¢ps
Hocking aAthwartahip 15.0

Top seeret




he—— 13 ——-0-' e — 15 ]

Looking Aft
Side View

LOO'king Stbd.
Front View

: l/\‘
—=

Daeflection iinchgg’ )

Gage SS1 3 a b
Able - % 0,01
Baker -— -

E —a

%Gage damaged by causes othsr than Mk,

83184 Generai Digcussion
' Able: mu'p was no noticeablq £$o4¢k damage within the

Skipjack. The intensi¥w'Pf shock was negligible.
Baker: The ship was sunk by Bushd test and no test resultis

are available. :
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85196 #1 Gages

Location:

On Control Cubicle, Lower Starboard l.dge about

four feet from After Ldge, in After Laneuvering Room. The
gages are shown in the accompanying figure.

Lookii g

F ‘-’fd .

lubber 1" tidck

4" angles

/

Photograph: BA Cia 55=-814=2

Deflection (inches):
ge S5196 7l a b

Able
Baker

Conments

0.02
0.07 0.02

See "General Discussion" for this ship.

55196 72 Gages:

Location:

On Control Cubicle, Upper Starboard Liount about

3.5 ft. from after Sdge of Cubicle, The guges are shown in
the accompanying figure,

Photograph: BA CR 55~814-3

Deflection Eincheszz
ge 99196 2

Able
Baker
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To %biclo

_l-'hii“ - eyt | | To Hull
SRTRX I
1/

Looking Port

8196 es:

Location: On Control Cubicle, flpper Forward Starboard
Corner, in After Maneuvering Room. Gage positions are
shown in the figure below.

Mount. Rubber l %_ﬂ thick ~] N
is 1" thick \To Cublcle (_ﬁ% Looking
except as B i | Port
noted. . Jf_'\;..;‘.::;‘?-_r.‘_‘ ~_’:3“
All steel that — —
15 rigld to hull Fal e
is 3/L" thick. —
The rest is SNDNSREN N 2 —Rubber
A" thick. J_ R

¢ ‘. AU NN

o NN \‘\ [+]

ESA ABREPN

L—j N U L
Rigid to hull

Photograph: BA CR 55~814-4

Deflection Qinches 2 : )
Gages SS1 3 a b c
Able 0.00 0.00 0,03
Baker 0.02 0.03 0.04
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S5196 General Discussion

Able and Baker:

There was an appreciable evidence of shock
or shock damage within the Sea Raven after

either the Able or the Baker test.

-73-

Tep Secret




58308 APOGAN
88308 tl Gages:

Location: On Control Cubicle, Lower Forward Starboard '
Mount in After Maneuvering Room. Gage positions are
illustrated on the accompanying figure.

Rubber Top View

A28 | cubicle

Rubber 1% thick

b(>
Stbd.

a

Looking Aft

J Y]

é/' c Cubicle
Photograph: BA CR 55-813-1 ‘
Deflecticn ginchGSQ: :
Gage S5308 #1 a b c
Able 0.00 0.01 0.00

Comments

See "General Discussion" for this ship.

Ss308 #2 Gages:

Location: On #2 Lighting Motor Genorator, Forward Upper
Mount, on Port Side of After Maneuvering Room.
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To HG set

Looking

Fort

Photogr:=ph BA CR 55-813-3

Deflection (inches):
zges oo 308 #2

B b
Able 0.00
Baker - -

55308 #3 Gages

Location:

0.01

c d
0.01 Q.00

On Radar Transmitter~iieceiver type Ci=43iiF-l,

in starboard After Corner of Conning Tower.

a
A 4

b W

A

| Looking
Aft

d

Side View

—a

L G

a
v -

B

Front View

Looking Stbd,
. e

AN

ch

A

Top secret
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%ygc of Mounting: L type mounts on four bottom corners and on
WO upper back corners.

bumping on shoulder.

Clearance of mounts about 1/4 inch before

. Photograph: BA CR 55-813-8

Vibratioa Modes:

Rocking Fore and Aft
Pocking Athwartship
Translation Vertical

Deflection Sincheazz

15 cps
15
15 (may be rocking)

Gages 55308 #3 a b c d e
Abla 0305 01;05 0.11 o.l “"-*.
Baker -

*Gage broken.

83308 #4 Cages:
Location:

On Luwer After Starboard Corner of Control

Cubicle, in After Maneuvering Room,

Looking P\]
Fwd.

Cubicle

Rubber

Photograph: BA CR 55-813-7

Deflection gincheszz

Gage SS308 #4 a
Able 0.00
Baker -—

'b
c/\'_i a C_JIL'

Looking Port
/’»"’-—’\\

b c
Sm—— 0.05
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88308 Bages:

Location: On Upper Forward Port Corner of the Cubicle, in
r Maneuvering Room.

Cubicle

Deflection (inches):

Gage 3SS308 §5 a b [
Able 0.00 0,00 0.0
Baker - — -—

88308 #6 Gages:

Locetion: On #1 Lighting Motor Generator Set. Upper .
Forward Mount, on Starbeard Side of After Maneuvering Rocm,

[rom—
. — —
Frw&lt Vie' r:.:p:_.: TR v .:.r‘_'\l le
RN N P LN
Looking
Stbd. RNy ©
JOR ST e
e Rubber
b
To MG set

Photograph: BA CR 55-813-5
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Deflection (inches):

e a b
Able 0,00 0,00
m‘r - -

33308 General Discussion

Able: There was no appreciable shock or shock damage
within the Apogan during test Able,

Baker: The Apogan was sunk by test Baker and no gage
readings were obt.ainod.
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$5225 £1 Gages

mx On Upper Forward Starbeard Corner of Control
Cubicle in Atter Maneuvering Room.

Solid to Hull
Shock Mounts ' J Cubicle looking Aft
1" rubber - ubicle leo
sandwich in L ([
compression
T2b
¢ t
Photograph: BA CR 55-813-9
Deflection ainchea)x
ge SS335 a b c
Able 0.00 0,00 0,02
Baker 0.05 0.05 0.06
Comment.s

See “General Discussion" for this ship.

838 2 o8

location: On Lower Forward Starboard Corner of Control
Cubicle in After Maneuvering Room,

Photograph: BA CR 55-813-10

Deflection iinchee )1

Gage S8335 #2 a b
4ble 0.00 0,00
Baker 0.04 0,07
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Looking Port
Control Cubicle

(15

Cubicle

Comments
See "General Discussion® for this ship.

88335 #3 Gages:

Location: On Upper Forward Port Corner of Control Cubicle
In After Maneuvering Rooa,

Rigid to Hull
>3p b
Cubicle a
Photograpii: BA CR 55-813-11 .
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Deflection (inches):
e8 5833 a b (.

Able 0,02 0,00 0.00
Comments

See "General Discussion" for this ship.

SS a8t

location: On Model SJ-1 Radar Transmitter-Redeiver type
CW--43AAF-1, at Center of Port Side of Conaing Tower.

. 13— ~—— 19—
f
’ f <’
Looking Fwd, ) Looking Port
Side View 2l Front View
a=g b a
Vi M

c-d A Ac dxb‘.

Type of Mounting: L type mounts on four bottom corners and on
two upper back cormers. (learance of mounts is about 1/4 inch
to their shoulders which are about 1 inch thick.

Photograph: BA CR 55-813-12 - . .,
Vibration Modes:

Rocking Fore and Aft ] 13.1 cps . _ oo
Rocking Athwartship 15 -
Translation Vertical 15 (some rocking) ‘

Deflection ﬁinchoazz .
Gags SS5335 #4 a b c d . "
Able 0.00
Baker . - 0.1h 0e29 0.10
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fomepts |
See "Gpneral Dissussion® for this ehip.

882335 3 fegep:

¢t @n Nodel 8J-1 Radar Main Contrel Unit type
» 8t Center of Starboard 8ide of Conning Tower.

<— 13 —m .-____ 15 _l

P‘ AY T 2y
Looking Aft Looking Stbd.
Side View 14 Front View

d> _i_‘_ >}i d“

.n‘?_o_%!g%g_u: L type mounts on each of feur bottom cornems
on the two top back corners, Clearance 1/16 to 1/8 inch te

shoulders of mounts, A

Photograph: BA CR 55-8l4-1

o0 : 3
° ' a b [} d
Able 0,01 0,00 0,01 0,01
Baker 0.15 =~ 0,07 0,03

83325 Generel Disgyseion

Ablet There was no appreciable shook, or shock damage,
within the De‘ynda caused by test Able, »

Baker: The Dentuda suffered very miner damage froa the
Baker test, Some small leaks developed that
caused it to loose the small amount of buoysnoy
that it had, but if personnel had been aboard
no trouble would have oecurred. Fream diaplacesents
recorded on similar gear on the 83243 Dragonet,
which was subjected to & controlled depth charge
test (MRL Report 0=-2363) it is estimated that the
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Baker test was about equivalent to a 300 1lb, depth
charge distant aboud 100 to 15 f¢, abeam of the
subsarine, The defleations of ¢he apparatus were
of small magnitude and little shock damage ocourred
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GENERAL CONCLUSIONS

Able Test

Surface Ships

The following generalisations can be made from

general observations and trom the lead gage data concerning
Able blast and its effects on shock mounted equipment in
aurface ships.

1.
2,

3.

4

There was no appreciable shock intensity below
the main deck.

There was little shock damage to equipment that
was contained within closed campartments above

the main deck, as long as: (a) the compartment
was not torn open 8o as to exposs the equipment

to the direct blase, (b) the equipment was mounted
only to the deck and, (¢) there was sufficient
clearance (about 6" from central parts of exterior
bulkheads) to prevent collisions.

‘Stabiliging mounts, that connected the top of an

equipment to a bulkhead, very frequently failed.
It i= suggested that such stabilizing mounts in-
clude suitable shaped strap iron components that
will defleot plastically at stressaes several times
that normally encountered and with clearances of
several inches, Under no circumstances should any
vulnerable equipment be mounted to exterior
buliheads,

It can be concluded that for equipment mounted to
decks or protected interior bulkheads a minimum
clearance of 1/2 inch would be sufficient to ade-
quately protect equipment from severe bottoming
because of translatlional motions, if the trans-
lational frequencies of the mounted equipment are
greater than 10 cps. However, displacements
inwolved in rocking modes were several inches in
amplitude and a redesign and relocation of the
mounting systems should be done to adequately
protect the equipment. If sufficient clearances
were provided, the displacements would not be
objectionable for the brief period of the shock.
Bottoming of shock mounted equipment occurred

up to 1500 yards from the bomb, but little serious

damage to this equipment occurred beyond 1000 yards.

Plates 3 and 4 show typical displacements of two
kinds of equipment. The mounting arrangements for
all units of a given type were very similar. 1The
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flexibility and lack of strength of exterior bulk-
heads caused them to deform and to be dastroyed
before more than moderate shock intensities were
transmitted to interior deek surfaces, Because of
the greater gtruotural sbrength and rigidity of the
heavier ships a moderate damage of their externsl
members caused a more severs shogk within the cem-
partments thet they epclosed than did corresponding
structurel damage aboard a destroyer.

Able Test

Submarines

. The nearest submarine to the Able blast that was
instrumented with lead gages was about 1000 yards. There
was no appreciable shock damage or intensity of shock within
surtfaced submarines at this distance, The shock would be
expected to be less for submerged vessels. Deflections of
shock mounted equipments were generally less than 0.1 inch.
It sbeld be noted that the shock mounted equipment aboard
submarines was more rigidly mounted and the mounts were better
located (reduced coupling between the rocking and translatiaon
modes of vibration) than was the equipment aboard other ships.

Baker Test

In destroyers the shock mounted equipment, that was
instrumented with lead gages, was locaied on the superstructure
decks. In the cruisers the instrumented equipment was also on
the superstructure decks although the C.I.C. room was an in-
terior compartment just above the main deck. The battleship
had instrumented shdck mounted equipment both on the 3rd deck
and on the signal and flag decks. As the underwater shock is
transmitted to the ship via ths underwater hull it is to be
expected that the shock would have attenuated to relatively
small intensity at these locations. Nevertheless the dis-
placements of shock mounted apparatus was nearly as greal in
the Baker test as for Able for equipment in destroyer super-
structures and for ship at equal distances from the bombs.

In the cruisers the shock within superstructure compsartments
was of greater intensity for the Baker test than for the Able
for ships at equal distances from the bombs. In the battle-
ship the shock, as eviMenced by the deflections of shock
mounted apparatus, was as great in the superstructure as on
the 3rd deck near the ships centerline. It is apparent that
the rigidity of battleships and cruisers is sufficient to
transmit a considerable intensity ot low frequency shock com-
ponents from the hull to remote parts of the ship. It can be
concluded however, that sh :k mounted electronic equipment,

-8 - Top Secret




located distant from the hull of a ship, can withstand shocks
caused by underwater explsions, better than machinery items
located near the hull. " If it is conceded that electronic

~ equipment is to be located at considerable distances from the
#pll, as was the case for all equipment considered in this
report, then the present Navy *High Impact" shock specifi-

- cations can be relaxed by a limited amount. This does not
apply to equipment mounted within submarines about which
nothing can be said as no submarine that suffered only
moderate damage was instrumented with lead gages.

Plates 5 and 6 show the relative displacements of
two types of equipment, each type of which was mounted in a
similar manner on mecny different ships., These are comparable
with similar charts tor the Able test, It can bé approxi-
mately stated while considerable bottoming of shock mounted
equipment occurs for ships up to about 1500 yards from the
bomb for both Able and Baker tests, fnere wgs little ex-
tensive damage to the mounts or their®supported equipments
at distances greater than 1000 yards. At distances of about
900 yards or less, for Baker teat the shock mounts and their
supported equipment are subject considerable damage at all

locations on a ship.

Miscellaneous Shock Intensity Notes

‘ Several factors should be emphasized concerning
the general maximum intensity of shock which ship's equip-
ment must be required to withstand. It is generally agrsed
that for non-contact underwater explcsions, equipment on
board ship should be constructed and mounted so as to
remain operable as long as the hull sbructure prevents
uncontrollable flooding. It is apparent fror the Bikini
test that equipment protected from the direct Able blast,
and built to withstand the maximum shock from underwater
explosions, car easily withstand the sbock caused by the Able
test. BExceptiona would be made for equipment mounted on, or
very near to, exposed external decks ahd bulkheads because
of the large displacements involved,

For Baker test only one ship considered in this
report suffered a shock which would border on uncontrollable
flooding. This was the DD410, located about 630 yard from
the explosion which was off the starboard beam, From a
superficial observation of the shock damage there was no
doubt that equipment built to pass present shock specifi-
cations would have difficulty surviving a shock of this

severity.
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The Pensacola (CA24) was aboui 770 yards from the
Baker explosion as measured from near midship. The ex-~
plosion was off the bow of the ship., While some flooding
occurred, the damage to the hull was far from the limit of
uncontrollable flooding. An intensity of shock, as would
be caused by the explosion off the beam of the ship and at
a distance ot about 600 yards, would be expected to be of a
limiting value. These figura:s are taken, as they are close
to the orientation of the Hughes (DD410). Other ships, as
the New York and the Salt Lake City, suffered relatively
minor shocks compared with the limiting value set by un-
controllable flooding.
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TARGET ARRAY OF SHIPS  INSTRUMENTED
TEST BAKER

DISTANGE TO OENTER OF EXPLOSION IN YARDS
AND A RELATIVE BEARING ANGLE (S GIVEN
FOR EAON SHIP
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Defense Special Weapons Agency
6801 Telegraph Road
Alexandria, Virginia 22310-3398

18 April 1997

MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER
ATTENTION: OMI/Mr. William Bush (Security)

SUBJECT: Declassification of Reports
The Defense Special Weapons Agency has declassified the
following reports:
/ grP=TaTE | XRD-203-Section 12
%M@D‘gé?{gﬁgoo—Section g+ L’—'wc»;;;« »7'[/
. XRD-204-Section 13 “
b e SRS XRD-183 ~

o = "AD~366586 X XRD-201-Section 10”~“*j7"’
 MREFCTEOT -\ XRD-131-Volume 2-
o BR=36F5FE  XRD-§143
NI XRD-142 -
—_—

AD=BOEETULY’ XRD-138+

ﬁﬁ XRD-83v
S

XRD-80/
XRD-79 ¥
XRD-7 6

XRD-106 ~

XRD-105-Volume 1 *

XRD-1007




TRC

Subject: Declassification of Report

%‘3,———-azf%~ AD-376832L 7%

'/ BD-36746

XRD-98»
XRD-97Y¥
XRD-96 7

XRD-95 7

18 April

KRD-94» .~ afw?nf (/

XRD-93v
XRD-92-Volume 2v
¥XRD-91-Volume 1v
XRD-90 v

XRD-89v~

XRD-88v

XRD-87

XRD-86Y

XRD-99Y

XRD-78 +
XRD-44

XRD-85¢

XRD-T77v
XRD-103~
XRD-104~
XRD-102%

XRD-101”

1997



TRC 18 April 1997

Subject: Declassification of Reports

AB=SPEEG6T ©  XRD-1147

In addition, all of the cited reports are now approved for
public release; distribution statement "A" now applies.

N N .
Glndutic cavets
ARDITH JARRETT
Chief, Technical Resource Center



