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Upon learning pose time ago that high thrust torpedo motors
were being developed, it vas suggested that if the high speed
torpedo were directed upward it would 'leap* from the ugter
and provide an air burst capability. This report lists sane
of the factory involved in the consideration of whether the
leaping torpedo would be a usarml weapon and some of the prob-
lezts whit would be encountered in the design of math a device.
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,not. it 	 it -/a.; 1- -;r11 , d that tiorrcAo n)tr,r5 eapatie of loci: loping
high

	

	 an of driving t-rpeJoo at high under-ssrfhce speeds were
(teveloped.' On , nn7n r .-tor wao. (leseribed in an Aero:let Engineer-

c- r ,,01-z tJ on rr;:r t 	 I4 	 -Tonosed tat a 12-in ,:h dianet-er ter -1,6d -,
;f 1'71 	 7ne nct= opYos-.1

-f 	 ram jet.
It wao note:LI in the Ar-r'l'r.t Fovireerinr Corporation roport, "The Hydro ,!uc-
ter Pr- ,:ulrion 	 Minoiles,"I thrit If the t)rprdo were
dircete-d 	 :rt. 	 r.,1,ts it o:11:.; "leap' to an altitude of about Lulu
feer. while if thP rpeod ro41'.i IA Increase-i to 2r.r knots the torpedo vould
ottAin an altit-iA nf L.0- 17.1t 177.; !%:Pf. 	 a:!ditIon, the torpedo propellent
,hioh was nroposed 	 :lc,

Th-..s, it al-,-,--are1 	 the 	 - 	 e. a 	 vake-
less torpe.-!e .o7ilino an irlorst with th ,: atten-Iant feature
of a probably secret and ssIrprioe attack, wotlid .nr? worth at leant a short
investigation.

The pirrese of this TAper is to nak a pre1irinar7 investigation of the
f•Jr f_lo.T1 a we-ap7:n an to not non ' of thf.7 factors which

?save to 1.7e. consid,rei in its le71.:,7n.

;.hf' 	 .77-dc.1,,. for the 	 apong t .)rpodo
a slzbmarinA, 	 torpcdo 	 te la•nohe fron under the sar-

faee ,;f the .,rater. Obviosly, 	 s,ort of g-,: 4 dance and fuzing system
vou:d ,,e required to position and detonate the missile. As will be indi-
cated at in thi2 report, the gaiJance system would, of necessity, have
to provide relatively god arcliracy and be capatle of guiding the missile
thro,:eh 	 ::roqramed ranouver.

."'"r•"' 	 .7.17.7
a 	 •

a brief
.=u:rvy of 	 Arits 	 miooils
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1. Surface vessels in mid-ocean (deep water),
2. Submarines and other underwater targets (deep water •
3. Harbours (ships, docks, channels, etc.).

Store installations.

These target sate;:ories 	 be briefly examined from the standpoint of
their vulnerability to air burst versus the damage resulting from under-
water burst,

SURFACE VESSELS (DEEP WATER)

The Bureau of Ordnance report, "Relative Effectiveness of Air Burst and
Underwater Burst Atomic Explosions Against Task Group Formations,* 2 which
compares the estimated damage to surface vessels at sea resulting front
underwater and air bursts, will he referred to extensively in this section.
Three degrees of dr,maEe te, ships were chosen in the Bureau of Ordnance re-
port aa followsz

'( 1 ) Severe Damarnz Complete destruction or sinking. no
repair possible.

(2) Moderate Damage: Immobilized - failure of primary de-
partments such as propulsion elevators -
distortion of flight cr 'ther decks - no
military use po!rsible until extensive re-
pairs are made at a base.

Light Dar ages 	 Damage to electronic equipment and other
light equipment - ship may still be able
to operate effectively."

in crder to evaluate and compare the relative effectiveness of the air
burst verms the underwater burst, estimates of the horizontal range at
which one of the above listed specific types of damage was expected were
made in the Bureau of Ordnanf.e report. For example. Table I dhows the es-
timated horizontal distance for a 50 KT air burst at 50 KT underwater burst
at which an airraft carrier would -71ffer each type ysf danaKe.

From these 7nd 	 c'.:at the B:Ireau of Ordnance renort drawl the
following conclusion con ,'erning th,,c desirability of air burst atomic bomb,
-!elive:red from 	 :11,d underwater burst bombs released from high

a a 	 ilm.W.110.••■■■■•■■•■•••■*111....••••■■•••■•••■•■•••■■•■••110110111.1.1•1110a

2*Relative Effectiveness of Air Burst And Underwater Burst Atomic 140losions
Aga -tnat Task Graur Fornations , „* ?AG Report No. 1L0 * Bu0-44.441„ Evaluation
and Analysio Oroup, Departsmnt of the Navy„ Rnrean of Ordnance, 21 Jeaustry,
195Q.
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tne 	 cr b7mt-,:: can e 	 grsperly. with
accuracy fnr eac'n 	 ;,-nd ir the bcmtz
rale, the ur.dervaer iyarst .ccnIs are

fn tn ha a :der protab:dity cf damaging the task group
tha;t an ;tirb1r5t bcmb of the name tr son:el:hat hither yield.

a 50 FT unzleruater tarst 1.611 be at least as
nffc:t.77.ve sn a I2 KT air burst unt;er rtmpPrable conditions.
Thc: cnnclusi,nrs arise, tc a cchdcrable extent, because

th ,? ;'re;ter 	 radid for underwater bursts than
cj. ts.77:ts having the sane yield.*

the fnre.cin.7,cc 	 to tte special
cf 	 -ueh as contaninaticn, bat,it is believed
tne 	 or the Bureau cf Cr arc report are correct. it nAy

te r7nncled 	 tnere would te little use for the leaping torpedo •
z. a weape:1 Acainzit surface vessels at sea. That is, ef cotIrse, ass=ing

cf the twc weaT,ons is approximately the same.

ATR TATLE7S :N DEL.T

fin; cf 	 le,aping tdriedo anst
dee 	 ns.ve been adelua:ely ;!nzver-a'

The lari;cr 	 1:11art danaf;e

	

bt:,rnt 	 prdt the U34 Of an air burst trpRapon
elin:n a c the usef ,,4 employment of the leaping torpedo.

ccr1c -xFilc7lefi in 7.1P.7:2

r"-r 	 -ht.t 	 .7!c•Et:

va. 4...rr depth intanov
'c.-urnt nav reat 	 ;.,4»

	

f:77 	 the has:zoan.
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The U. 3, Naval Or:innne-; Lateratcry report, "Project Altex t A Study..of- 	 .
Undk,rwter At 	 Wraoon,„" 3 concerning thc, target3 within harbours stating

'An z,naly 	 harb,.;ura reveals that r7tIt harbours are less0 , deep 	 That,• there are few, if any, more tnan 1/C 1

It ic 	 that there are ':.n 	 rnore 	 the 1 , 110-4-
Ini; t ,arr±)t 	 tn 	 art

Channel,
2. 7.-'rznr1,-atc , r e 	 rçrxtinstallationa„
•. 	 S'.;rf:,:c

:4 . Strctures,

Fi,77%rr 	 shns a graph ta;:en fro n the U. S. Naval Ce-,Inaree Laboratory re-
c-:rt serTaring ent -;:rAteq of thr rang,:s of effects on varous harbour ob-
,':eotver for the 71;rface burst and the T.;.h-surfcr h .arst. If these estim-
ates are correct, it is seen that the surface burst 4 5' more, or at least
sq%ally, as desirable as the sub-sur:acc burst in shallow water.

The U. S. Naval Ordnance Laboratory report states as fo'lows!:

"Fro7 the rliiitary aoication stans:point„ the effects can br
surnarizrd by stainr tbat against ta -ts ,7,7r 73,1±tary interest
a 7.17.-7ac hurrt at,o!-io ,aea7,on i5 by ar4 larre 	 as -.1amaging

.72•!:. weason el* the sane yield if a water depth
of no rreatrr than 5,") feet is involved. The sub-surface burst
i1i have

. 	 ,
a slight- advantaFe in range for damage by earth nave-

7crrit anl ;=ater 7hock. In terms of total radiation dose in
the first IC ninutrs. thr• sub-surface burst will have no advantage
though in radioactive oontamination range it nay have an advantage
hy a f - -Dr of two. 2n the other hand, in air blast, possibly ncre
inoortant than the other effects, the surface burst weapon will
l,17‘: an ap7r 	 a(!vantagr."

7.":-;s, it a ,:cear--. that f' - the blast danare otandpnint a 	 rfacing torpedo
tc harb.en attaak. Af.,1 far as t 	 1 ,,antr.c: 	 whic:t

-:rnvi'ter 	 iS 0-onc!erned. recent PEE carves obtained from the
Ne= ,4 :trd Pacifis tests J .e711Ate that the surfaceburzt would be preferable
t^ 	 •!...r.7-c a , f;ir 	 aril -rtf'dilu hard tarFct.s are oencerned.

W!sasn5- 1,' 	 1172,
U. S. 3 .:a7.1'; 	 Z.T,ryland. 1 	 1'753**
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the t!nef ,,
y aT.-1 thio wollU be. greatly ir!olempnted if deep ; -ater ap-

L,roaches were possible.

2. "Ran17! of Harbour 7.ntrance tron Deep Water"

Toe cloPer t: -
.P delivery submarine. could approach the targPt the

more the ePnign of tlx torpedo would 1'0 facilitated. The size
of th0 torpedo is clearly a i',Inction of the require4 trajectory
ran:- $o -_1,at If ranee can he minimized the fuel carrying capa-
cit:r -

In(1 rrtrr oze ce, .le reduced.

3. "WIdth and Deoth 	harbour Entrance"

This factor would affect the guidance 	 desistdesi for if the
harbour entrancP is narrow and shallow the torpedo trajectory
would have to be accurately con rolled.

"Location -f Harbour Inotallaticns in Relation to Earbour Entr=nce*

It seams that this factor might be one of the most important con-
siderations in the torpedo delivery. If, for example, the target
area is situated within the harbour, such that a straight Shot l'ran
the submarine is not possible, a programmed trajectory would be a
must, Pntailing acourate target reconnaissance and accurate position ,-
ing of the delivery subnarine at the time of firing. It is not dif-
ficult to imagine a harbour entrance cut up with break waters and
natural barriers nr.le that the required tornedo trajectory could

*t)eeome very. erratic.

5. *Location and Extent of Breakwaters"

6. *Climatic Conditions'

Clirat , c conciitionn 	 affect the sea conditions primarily from
tine stanriToint 	 .'raven. Furthermore, visual observation of the
noastline would bo boneficial in accurately positioning the c .,u1-

marine fer 	 anti !his 	 wnuld 	 oeverely impaired in bad weather,
From the point of view of o4rprise attack, so necessary in this
maneuver, it is 7,znr.ected that had weather would be desirable•

7. *Harbour Befen ,,,,s"

Tha harbour defense ,
; would affect the reliability of weapon delivery

b-Ith In achievinv, the correct trpodo trajectory and in positioning
%he -Nb'Llsrine. main -!efc.-1.;:,, n ,:dhanismato bP, censidl*rod here

be 51.1.rfaC.ie patrol craft, aircraft patrol, buoy nets ar.d mines*

Tr7TASSIFIED
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