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1, SWEARY

The Subinrine Esonape Dmersion Suit
(S.E.1.S.) has been testod agninst underwator
cxplosion shoock wavos in Horson lake,

. With a subjeot flonting on the water
surfroc, the fully inflated suit provides
adequate protootion agninst undcrwater
exploaimzpulso pressurcs of the ordor of
600 1b/in°. Evon with a suit partly
doflated the blow givon to the subjcot's beck
resulting from this high pressure but smll
nooentun did not produce a lasting effect,
but the exaot degrce of contnct between the
subject's back and the water could not be
stated specifioally.

No damge was caused by the explosions
to cither of the suits listcd under
Conditions A and B of Table 2,
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. 1. INTRODUCTION

. The object of this short trial was to‘ ascertain the protective
properties as well as to test the strength of the fabric against shock
wave paremeters of an underwater cxplosion.

It was arx.'anged to test 2 suits, and to make observations on
cffects when onc suit was fully inflated and when one was partly collapscd.

2. __RANGE

The trinl was carried out in Horsca Island Inke where the water
is 20 ft, in depth,

The 'bargct distanccs were measured horizontally along a trot wire
from o point vertically above the charge to the base of the subject's
lungs, Scc Pig.1.

3. CHARGES USED.

The weight of explosive used in ench shot was 1§ 1b. T.N.T.,
and in 21l enses the charge wns detonated 10 ft, below the free surfroe
of the water. Brrc charges werc used throughout the trial in order to
obvintc cll risks of injury from frogments of the metal casing normelly
usod with 1} 1b., demolition charges.

4o SUTTS

Two sults were supplicd by H.M.S, Dolphin in their scoled bogs.
Figs, 2=3=4 show ~» simil~r type of suit to thnt wom by onc of us during
thesc cxperimonts, and tho mcthod of dreasing.

9s _ UNDERGARLENTS

Only 2 thin shirt wns worn between the S.E.I,S. and the skin
of the subject. For condition A, this undcrgnrment wes worn dry ond
for condition B, wet. A sweater, as illustrtcd in Fig. 2.A., was not
uscd in this trinl,

6. _POSITION OF SUBJECT

The subject flonted on his back with his head towards the
explosion as shown in Fig. 1,

s RESULTS

The ealeulated shock wave parameters at various hordzontal
ranges are shown in Table 1. and the correcsponding sensetions experienced
given in Table 2,

The rcsults of these experiments show that the S,E.I.S. when
fully inflated sce Fig.4eI., provides a high degrce of protection from
the effects of an underwater explosion. Even when the physiecl parsmeters
are resonably high therce was no damage to the fabrie.

Vhen the suit was deflatcd, see Fig.4.H., sufficiently to allow
the water to press the suit and wet undergarment in contoct with the
subject's back, some discomfort wos experienced, but this was at o
comperatively short range where peak pressures are high.
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TABLE 1

DMERSION SUIT TRIAL (HORSEA LAKE).

14 1b charge fired at a depth of 10 fi, in 20 ft. of water at various

The surface of the suit in condition A and the subject's back in condition B is nssumed to be § £t. (4% in) below
on (a) cxperimental determinntions of shook wave paremetors end time-

water surface.

The results herein are bascd

constant®f, and (b) that at time®. 43% ana

respcotively of the impulsc and cnergy arc reeeived by the swinmer.
The assumption is made that the pressurc-time pulsc is exponentisl fra: the shock wave onsct time to time ﬂ.
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Horizontal range from Poeak progsurc Havcwuom Encrgy 2
vertical above charge 1b. /in®. 1b. sce/in®. £t. 1b. /Ft<.
rt, R
- Open water valucs Opcn water velucs
15 753 0.057 0. 166 ' .4 102.1
l!o'* -zli ,
20 591 0. 040 0.137 I 416 66.0
—- :
25 481 0.029 0.116 i 254 45.4
- e v s e e - . - - T
30 14,02 0.023 0.101 i 16.8 32.9
: Bt Sy "
35 bV N 0.018 0. 089 : 11.5 24.8
10 300 0,014 0.080 Y83 19.3
e
50 237 0.010 0.066 [ 127
B 60 T 0.007° 0,057 | 2.8 8.9
+ k]
80 i 13 0. 00,° 0.045 1.3 5.1
100 112 0. 003° 0.037 0.8 3.3
4
I
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Shot No: . Horizontal Condition .. A_ Condition B.
- distance SelleI.S. fully infl-ted, t S.E.I.S. deflated and
! in ft. w undergnrments worn wet,
1 100 - Frirly lowd noisc an detonntion | -- PFuirly loud noisc on detomation.
i
2 8o - " - "
51 e I ;
RS S —— + - —
L 50 - " — "
. - — - — - —t
wm 35 - " - "
, m um - " - "
7 30 - " + "
Mm 30 - g | ¢+ Body gotting a little cold.
Foirly loud noisc on detonation.
((9 25 - " ++ Conditions much the samc.
B EC IS Rl g - A .
14 20 - Subject rocked by disturbnncc of +++ Subjcct rocked by disturbahbce of water
water surfnoe. Mo discomfort. surfnce after rceciving jar to spinc.
Stinging scnsation on immersed hands and
back of torso, Poin did not persist.
12 18 = __ Sindlnr offcots. -)l_, +++ Sirdlar cffccts, jar morc noticeable.
Hey: -= No sensatlon of preassurc. + WWE Mw.uﬂp back
- . ow ck causing
Slight scnsation of pressurc, M rdld disoofort.
+++ Vicious blow to spine.
RESTRT Fo lusting effects,
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