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TORPED0ARMINGDEVICE 
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NavyYard,Washington,D.C. 

FiledJan?19,1945,Ser?No.573,623 
16Claims?(Ci?192?16) 

(GrantedunderTitie35,U.S.Code(1952),sec?266) 

Thisinventionrelatestoadeviceforarmingatorpedo, 
and,morespecificaly,to anarmingapparatusand mech 
anism controledtherebyin which theapparatusis oper 
ated bythe pressurediferentialexisting betweenthenose 
of the torpedo and the side of the torpedo head asthe 
torpedotravelsthroughthewater? 
The invention accordingto the broaderaspectsthere 

of contemplatesthe provision of means operativelycon 
nected tothe arming mechanism for causingthe arming 
mechanismto beactuatedfromaninitialsafepositionto 
an armed position onlyin responseto aforce continu 
ouslyappliedthereto forapredetermined periodoftime, 
and in which the armingapparatusis prevented from 
movingfrom the initial safe positionto thearmed po 
sition in response to a force such,for example,as the 
force of inertia,appied tothearmingmechanism fora 
relatively short period of time?Furthermore,the arm 
ing mechanismis restored tothe initial safe position at 
the completion of each short period oftime when the 
force momentariyappliedtheretois dssipatedandthus 
thetorpedoemployingthe presentinventionis rendered 
Safe during the assembly,transportation andlaunching 
thereofregardless ofthe shockswhich thetorpedo may 
receive?The armingarrangementof the presentinven 
tion,therefore,provides meanswherebythereisnopossi 
bity of the torpedobeingfred untia pressuredifer 
ential has been applied continuouslythereto fora pre 
determined periodoftimeinexcessofthe period oftime 
of such shocks which the torpedomayreceive priorto 
and duringthelaunchingthereof? 
One ofthe objects ofthe presentinventionisto pro 

vide a new andimproved armingmechanism forator 
pedowhich wiH be controled bythe pressure diferen 
tial of the surroundingwaterasthetorpedo travelsto 
Wardatarget. 
Anotherobjectoftheinventionisto provideadifer 

ential pressure actuatedarmingdevice foratorpedoin 
which the device ispreventedfromarmingthe torpedo 
in responsetoshocksorsuddenimpulsesappliedthereto? 
Afurther objectoftheinvention istoprovidea pres 

Sure actuatedarming devicewhich wilbeautomatically 
restored to aninitialorsafeposition whentheactuating 
forceisappliedtheretoforlessthana predeterminedpe 
riod oftime. 

Anadditionalobjectofthe presentinventionisto pro 
videanapparatusandamechanismforarmingatorpedo 
by moving a detonatorto anarmed position inopera 
tive relation with an explosive charge inresponse toa 
pressure dferentialapplied continuouslytothearming 
apparatusforapredeterminedperiodoftimeandinwhich 
thedetonatorislockedinthearmed position? 
Sti1otherobjects,advantages,andimprovements wil 

beapparentfromthefolowingdescriptiontakenincon 
nectionwiththeaccompanyingdrawings,in which: 
Fig,1isaside elevation view ofthewarhead ofa 

torpedo,the casing beingpartialy brokenawaytoshow 
the armingapparatus and mechanismandthe forWard 
andsidefuidpressureconnections; 
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2 
Fig,2isatopplanview ofthearmingapparatusand 

mechanism; 
Fig.3isanendelevationviewofthearmingapparatus 

andmechanismlookingtowardtherightin Fig·2; 
Fig,4isaside elevationview ofthe armingappara 

tusandmechanism; Fig.5isasectionalviewtakensubstantialyalongthe 
ine 5?5 of Fig.3showing the fuid presSure reSpon 
sivedeviceintheinitialsafeposition; 
Fig,6isasectionalviewtaken onthe ine 6?6 of 

Fig.2showingthemechanismfor operatingthe eScape 
Tnent; 
Fig.7isaviewsimiarto Fig.5butshowingthe fuid 

pressure responsive device fledwith waterandin the 
armed position;and, 
Fig.8isadetailviewshowingthe detentforlocking 

in the armed position the plunger which carries the 
detonator, 
Referringin particularto Fig,1 ofthe drawings on 

which Hkenumeralsofreferenceareemployedto desig 
nate like parts on the severalviews,the reference nu 
mera110 designatesthe shel ofthe war head of a tor 
pedo,This shel1isattached to the base 11 which is 
ofthesamediameterasthesheland containsthepropu 
sive means,the particularpropulsive meansformingno 
partofthepresentinvention,Theshel10 hasthe con 
ventionalring12initsnosetofacitate handing,The 
Particularattachmentmeansforsecuring shel10 of the 
war headandthe base 11 of the torpedotogetheris 
ikewisenopartofthepresentinvention,Asshown,this 
attachmentmeanscomprisesacyindricalring13having 
arim14,and an annular fange ?5 of reduced diam 
eter,andaninwardyextendingradialfange16, A sec 
ondcyindricalring17ismountedinsidethe base11?the 
outeredges ofthe baseandthering beingfush,The 
ring17ismachined on its outer andinner peripheries 
soastohaveaforceftwithinthe base ??andoverthe 
fange15onthering?3 and the rim ?4 of the latter 
isikewisemachinedto have aforceftwithinthe shel 
19 ofthewarhead?It wibe obyious that the ring 
13can be securedintheshel10 andthe ring?7with 
inthe base11by brazing,soldering,welding,ortheike… 
An outwardydepressed bowlshaped crown sheet ?8is 
securedacrossthecircularapertureformedthroughthe 
inwardyextendingradialfange16 ofthering13 and 
issecured to this fange by arcuately spaced bolts 19? 
The bolts19extendthroughthe fange16,the perphery 
ofthecrownsheet18andafatretainingring2?which 
servestoequalizethestressonthe crown Sheet? 
The usualmain explosive charge21substantialyfls 

theinterior ofthe shel11? ofthe war head?Adjacent 
the rearportion of the body of the charge 2? croSS 
members24?24and25?25 extend chordaly of the 
shel110ofthewar head,The members24?24SUpport 

5awelcasing26which hasafangedrim27,Substantial 
1y fush with the base of the charge21,and an insert 
bottom 32,Acover28issecured tothe wel casing 
by machine screws29 which extend through Suitable 
registering holes in the periphery of the coverand the 
rim27 ofthewelcasing?Approximately onethird of 
the depth ofthe welcasingthereisformedon theinner 
waH of same acircumferential shoulder3??To this 
shoulderthere is attached by suitable machine Screws 
31 the main and auxiary rear plate members 49 and 
51,respectively,of the fiuid pressure responsive appara 
tusandarmingmechanism,to belaterdescribed?Asec 
ondandauxiarywelcasing33isattachedtoandextends 
through an eccentric hole in the bottom32 ofthe main 
well casing26 and issupported by the second pair of 
cross members25?25,Thisauxiary welcasingcon 
tainsthe booster charge22intowhicha detonator23 



V 3” ?? 

isadaptedto beinserted bythe plunger 58,as described 
hereinafter? 

Considered generaly,the fuid pressure responsive 
apparatus and arming mechanism comprisesa bed plate 
47,positionedVerticalyasshownin Fig,1,and four Up 
right platemembers,the fiuid pressure responsive device 
55?57 beingmounted between afirst pair of these plate 
members,the main frontandrearplate members48and 
49,andthe detonatorplunger58beingslideablymounted 
in paralel relationship in the second pair,the auxiliary 
rearandintermediate plate members5?and 50,respec 
tively,The mainrear platemember49 and the auxiliary 
rearplatemember5?aresecuredinanySuitable manner, 
as byscrews52,totherearedge of the verticalbed plate 
member 47in the Same vertical plane butspacedapart 
in that plane(Figs?2,5,and 7),the main front plate 
member48issecured tothe frontedge of the bed plate 
member47,also by screws52,in paralelrelationshipto 
the mainrear plate member49,and the auxiliary inter 
mediate plate member 5?is Secured to the bed plate 
nember47,likewise by screws52,in paralel Spacedre 
1ationship to the auxiliary rear plate member 49 and 
spaced therefrom a distance sightly more than half the 
1ength ofthe bed plate member47(Figs?2,4,5,and7)? 

Alignedcentrally with the auxiliary rear platemember 
51andthe auxiaryintermediate platemember50,and 
secured to the frontedge of the bed plate member 47 
in thesameverticalplanewith themainfrontplatemem 
ber48,thereisaguide member53 whichis secured to 
the bed plate member 47 by screws 54(Fig.4)?The 
?junger 58,which carriesthe detonator23,isjournaled 
forreciprocative movementinaligned holesin the auxi 
iary rear plate member 51,the auxiliary intermediate 
piate member59,and the guide member 53. Interme 
diate the mainfront plate member48andthe main rear 
platemember49thereis positionedthetwo part preSSure 
responsive belows55?57 whichissecuredat one end 
to the mainfront plate member 48andatthe other end 
tothe main rearplate member 48 by brazing,soldering, 
Welding,and the like?The pressure responsive belows 
55?57transmits motion to the plunger 58 by suitable 
mechanism,to be later described?Adjacent their upper 
edgesthe mainfront plate member48and the main rear 
plate member49are secured together by spaced paralel 
tierods59,eachrod havingthreaded endswith nuts 60 
oneitherside ofeach plate?For securingthe entire Sup 
porting plate structure to the Well casing26,the main 
rearplate member 49 andtheauxiaryrear platemem 
ber5?are providedwith holes61(Fig,3)throughwhich 
the Screws3?pass to secure these platemembersto the 
circumferentialshoulder30 ontheinnerwal of the wel 
casing26,aspreviously described, 
Aconduit35is connectedthrough themain rear plate 

member49by a Suitable ppeftting34to the rearsec 
tion 55 ofthe fuid pressure responsive belows55?57 
and extends through the sidewal of the wel1casing26 
by a Suitable pipe couping36,this conduit continuesas 
Section 37 to the nose end of the torpedoshell?The 
coupling36is of the fange and nuttype and performs 
the dualfunction ofSecuringthe conduitsections35and 
37infuidtight relationship and of rigidlyattachingthe 
joint thusformed betweenthese sectionstothe side wal 
of the welcasing26,The conduitsection37atitsfor 
ward end issecured by a suitable pipeftting34to a 
horn-shaped element38,whichinturnissecured to the 
inner Wal of the torpedo shel10 by brazing,soldering, 
Welding,and the like,and the mouth of which over?ies 
an aperture in the wal of the shel?The base of the 
horn-shapedelement38isobliquely disposedwithrespect 
tothetubeto alowforcurvature ofthe wal oftheshel 
10,AninSert39 is Securedin the aperture in the wal 
of the sheland this insert carriesa screen element40 
which preventsthe entry of soid matterinto the conduit 
37? 
A Second conduit 42is connected through the main 
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front platemember48 byasuitablepipefitting34tothe 
frontsection57ofthe pressureresponsive belows55?57 
and extends through the bottom 32 of the wel casing 
26byasuitable pipe coupling36;this conduit continues 
assection 43 to a suitable aperture in the wal of the 
shel ?0,located neartherearend of the torpedo head… 
Likewise,this conduitterminatesin a horn-shaped ele 
ment41,towhichitisconnected bya Suitable pipeft 
ting34,themouth ofthe horn-shaped element overlying 
the apertureinthewalofthetorpedoshel,The horn 
shaped element41 difers from the previously described 
horn-shaped element38 onlyin thatthe mouth and the 
tube are here concentric,the oblique disposition of the 
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mouth withrespect to the tube of the horn-shaped ele 
ment38 beinghere unnecessary. Likewise aninSert39 
ismountedintheapertureinthewalofthetorpedoshel 
19 andthisinsertikewise carriesa screenelement4? Aconduit45extendsthroughthesidewalofthe wel 
casing26nearthe bottom32thereof to asuitable com 
partment(notshown)in theforward portion of the War 
head?This compartment contains a source of electro 
motive force,such asa battery,and a magneticaly re 
sponsive circuit makingapparatus?The Source of elec 
tromotive force and the magneticaly responsive circuit 
makingapparatus are conventionalin magnetic mines 
and,forming no part ofthe presentinvention,they are 
not hereilustrated or further described?Wires 46 eX 
tend through the conduit45and connect the detonator 
23to the source ofelectromotive force andthe magnet 
icaly responsive circuit makingapparatus, 
Referringnowto Figs?2to 7,inciusive,these figures 

showthemechanism bywhichthefuid pressurediferen 
tialbetweenthenose andtherearportion ofthe torpedo 
headistranslatedintoreciprocativemotionoftheplunger 
58 which carries the detonator 23,The pressure re 
sponsive belows sections 55and 57are each attached 
attheirinnerendsto the intermediate plate member 56 
as by brazing,soldering,welding,and the like?The 
intermediate plate member56is mounted forreciproca 
tive movement with respect to the bed plate 47 andits 
upper cornersare cutawayasat62(Fig,2)to provide 
clearance for the tie rods 59,Positioned atapproxi 
matelythe axis of the pressure responsive belows sec 
tions 55 and 57 and about half way between the bed 
plate47andthetierods59(Figs.3and4),and mounted 
in parale relationshipto the tie rods,thereisa pair of 
Daralel guide rods63?These rods extendthrough Suit 
able holesin the intermediate plate member 56intight 
relationship which joints are furthersecured by a pair 
of Screws64mountedin threaded cross holesinthe Said 
intermediate plate member? 
The guide rods 63 also extend loosely through suit 

able holesin the main frontandrear platemembers48 
and 49,respectively,and have nuts 65 on each outer 
end,Around each of the inner guiderods63thereare 
mountedasleevemember66andaspring67?theformer 
abuttingatits outer end the main front plate member 
48and the latterabuttingatitsouterend theintermedi 
ate plate member56and the two abuttingeach otherat 
theirinner ends?The function of the springs 67isto 
biasthe pressure responsive bellowssections55and57to 
the initial normalposition of Fig.5 beyond which posi 
tion they cannot be moved by further expansion of the 
Springsasthe nuts65ontheguiderods63abutthe main 
front plate member48 and function asa stop means, 
The springs67alsorestorethe belowstotheinitialnor 
mal or unarmed position in the event that the belows 
has been moved therefrom by a force applied thereto 
foriess thana predeterminedperiod oftime,astheforce 
is removed?The pressurediferentialwithin the belows 
sections 55 and 57 resulting from movement of the 
torpedo through the water causes the Springs 67to be 
compressed and the detonator plunger 58 to be moved 
?owardthearmed position? 
On the rearends of the guiderods63 duplicatenuts 
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65?65are mountedin pairs,spacedapartandinface 
to-facerelationship,Betweenthe pairsofnuts 65—65 
on both of the guide rodsthereisgrippeda cross head 
68 which extendsinwardy and terminatesinalignment 
with the Space betweenthe verticalyaligned main rear 
plate member 49 and the auxiliary,rear plate member 
51,Adjacentitsinnerendthe cross head68isprovided 
with a hole through which loosely extends one section 
69 ofatwo partplunger69?71,The plunger69?7? 
is mountedin paralel relationship to the plunger 58, 
which carries the detonator23,the section 71 of the 
firstmentioned plunger beinglooseyjournaled forslid 
ing movementin a Suitable hole in the auxiary inter 
mediate plate member 50,The plungersection 69 is 
threaded on bothendsandthe piungersection71 onits 
inner end. Mountedintermediate the plunger Sections 
69and71thereisarectangular bar79(Fig.2)having 
threaded boresin both endsinto Which the inner ends 
of the plungersections 69 and 71 are respectivey 
secured;1ocknuts73makefastthejointsinwel known 
manner,On the outer end of the plunger Section 69 
thereare mounted nuts 75?75in well known lock nut 
relationship,Intermediatethe locknut73ontheinner 
end of the plungersection 69 and the cross head 68 
thereis positioneda spring74,surroundingthe plunger 
section,Thespring74andthenuts73and75oneither 
end ofthe plungersection 69cooperate with the croSS 
head 68to form alost motion connection between the 
?atterandthe phunger? 
The driving connection between the plunger 69?71 

and the detonator plunger 58is as folows:The rec 
tangular bar 79 is formed with an elongated slot 72 
which extends lengthwise of the bar from the midde 
towardseitherendforapproximately one quarter of the 
1ength ofthe bar,Inthisslotthereismounted a spur 
pinion 76 which isjournaled on a pin77 extending 
cross-wise ofthe slot,Mountedonoppositesides ofthe 
detonatorplunger58in portions suitablyfattened,as by 
ming,aretwoidenticalrackmembers78and80,these 
members being secured to the phanger 58 by Suitable 
screws79,The firstrack member 78isin engagement 
with thepinion76carried bytherectangular bar70and 
the secondrack member 80isin engagement with the 
spurgear94ofthe escapementmechanism,to belater 
described? 
Two parale1platemembers81and82aremounted, 

oneaboveandone below,the plunger58inparalelrela? 
tionship with the bed platemember47,andextend be? 
tweenthe auxiaryintermediate plate member 50 and 
the auxiary rear plate member 51,being Secured to 
these1atter platemembersbysuitable Screws83. On One 
inner corner,adjacent the auxiary rearplate member 
51,andextendingforaboutonethird of theirlengths, 
the platemembers81and82arecutawayat84(Fig 
2),thewidthacrossthe cut-awaysection beingreduced 
tothatoftheauxiary rearplate member51(Figs,2, 
5,and 7),The cut-away section in the upper plate 
member 81 provides space for the oScilation of the 
pendulum116oftheescapementmechanism,tobelater 
described;no similar function exists for the cut-away 
sectioninthe1owerplatemember82butthe makingof 
thetwoplatemembersofidenticalshapeassistsin hold 
ingdown production costs? 
Asshownin Fig,6,the upperandlowerplatemembers 

81and82areformedwithmatchedchannelSections85? 86and87?88,andattheirinneredgesterminateinin 
wardyextendingsidefanges89and99,respectivey.The 
channelsection85?86 provides clearanceforthe rack 
members78and80onthe detonatorplunger53andthe 
channelsection 87?88 provides clearance forthe rec 
tangularbar70intermediatethe plungersections6?and 
71,Alongtheinneredges of the section ofthe plate 
members81and 83which are noteutaway,and for 
aboutonehalfofthelength ofsame,theplatemembers 
81and82arelappedbyaside platemember?l,which 
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6 
issecuredto_the platemembers81and82bysuitable 
Screws 92,On theinnerface ofthe platemember 91 
there is mounted a rack member 93,thisrack member 
beingsecuredtotheplatememberbysuitablescrews92 
(Fig,6),and being positioned between andabutting on 
either side the inwardly extending side fanges 89 and 
9?on the upperand lower platemembers 81and82, 
respectivey,Therack member 93is ikewise in en 
gagement with the spur pinion 76 carried by the rec 
tangular bar 70,By the principle of instantaneous 
centers,it wil be seen thatany motion of the plunger 
69?70?7? in the forward direction(toward themain 
front plate member48)will be translated bythe gear 
ing 93?76—78 into reciprocation of the detonator 
plunger58inthesamedirection butof doublethetravel? 
Referringnowto Fig.6,itwilbeseenthattheescape 

nent mechanism is connected to the detonator plunger 
58 by a spurgear 94 which isin mesh with the rack 
member 89on the detonator plunger and which is 
mountedonashaft96,thisshaft beingjournaledin the 
lower plate member 82 and the upper plate member 
81andextendingthroughthe1atter plate member?The 
spurgear94issecured totheshaft96 bya pin 95and 
aratchetgear99is likewise secured to this shaftatits 
upperend bya pin 98?Intermediatetheratchetgear99 
andthe topface ofthe upperplatemember81asecond 
spurgear 97is freely mounted on the shaft 96?AS 
shownin Fig.2,two clicks ??l??01are pivoted on the 
upperface ofthe spurgear97byapair of diametrically 
disposed pins190?100,These clicks are arranged to 
engage the ratchetgear99 andare biasedinto engage 
ment therewith by springs103??03,each of which at 
one end is coiled around one of the Second pair of d 
ametricallydisposed pins ?92?102andatthe otherend 
isattachedto one ofthe clicks??????? 
As previouslystated,anyforwardmotion oftheplunger 

69?79?7?(toward the main rear plate member 48) 
wilbetranslated bythegearing93?76—78into motion 
in thesame direction but of double the travel of the 
detonatorplunger58,Such motion of the plunger 58, 
andtherackmember80attachedthereto,willrotate the 
spurgear94andtheratchetgear99ina clockwisedirec 
tion(Fig.2)andthis motion wilbetransmittedto the 
spurgear97 bythe clicks191?191. Movement ofthe 
plunger 69—79?7? and of the detonator piunger 58 
inthe backward direction(toward the main rear plate 
nember48)wilnot,however,betransmitted bytherack 
member89,the spurgear 94,andthe ratchetgear99 
to thespurgear97asthe clicks 10??101willmerely 
ride overtheteeth oftheratchetgear99whenthe latter 
is rotatedin the counterclockwise direction? 
Abearingplate member104is mounted on thetop 

face of the upper plate member 81 by suitablescrews 
195 atone corner of the cut away section 84 of this 
platememberandabuttingatoneedgetheauxiaryrear 
platemember51?Attachedto thetopedge ofthismain 
rearplate member by suitable screws 107there is a 
Second plate member 196 which partialy overies the 
bearingplate member104(Fig.2)and partially over 
hangssame,Ashaft?08isjournaledinthe upperplate 
member81andinthe overhanging portion ofthe plate 
nember196,Theshaft108 hasattachedtheretoaspur 
gear109,whichisinmeshwiththegear97freelycarried 
bythe shaft96,andabove the spurgear199(Fig.4) 
thereisanescape wheel110,aisoattached tothisshaft? 
Mountedin parallel relationship to the shaft108there 
isasecondshaft111whichisjournaledinthe bearing 
platemember104andthe overlying portion oftheplate 
Tnember ?@6 and this shaft has afixed thereto a two 
prongedescapementfork112whichisarranged to have 
either forkin engagement with the escape wheel1?9. 
Theshaft ??l has fixed thereon a hub ??3in whichis 
radialy mountedthe stem114ofa pendulum 116?The 
stemii4isscrew threaded on both ends forattachment 

75tothe hub113andthependulum116,respectivey,a 
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locknut115 beingemployed tomake the latterjoint 
SéCUTC? 

In orderto lockthe detonatorplunger 58inits most 
advanced orarmed position?a detent device is provided 
as shownin Fig?8?This detent device comprisesa pin 
??7 mountedin a Suitable hole in the auxiliary inter 
mediate plate member50,this hole being diametrically 
dispoSed withrespectto andintersectingthe holeinthis 
plate member through which the detonator plunger 58 
extends,The pin??7is biased downwardy byaspring 
1?8 whichis Secured to the auxiaryintermediate plate 
member 59as by a Screw ??9?The detonator plunger 
58 hasa slot120(Figs.5and7)intowhichthepin117 
isadapted to Seatand thereby lock the plunger? 

Itis believed thatthe operation of the fuid pressure 
actuated arming apparatus and mechanism wil be ob 
Viousfromthe precedingdescription ofthestructureand 
parts,The conduit37—35is connected to the exterior 
of the torpedo shel19atthe nose whichisaregion of 
high preSSure and this conduit communicates with the 
rear Section55 ofthepressure responsive device;the con 
duit42?43is connectedthrough the side wal of the 
torpedo shellneartherearend ofthe head ofthe latter 
whichis a region of low pressure?It has been found 
thatin the case of a torpedo movingthrough the water 
atavelocity ofaboutthirty knots,the pressurediferen 
tial between the nose andthe side walof the torpedo 
wil be about twenty-five pounds per square inch,As 
the torpedois movedthroughthe water bythepropulsive 
neansin the base ??,water under pressure enters the conduit37?35andthroughthisconduittherearsection 
55 of the pressure responsive device,Waterwillike 
wise enterthe conduit 43?42and throughthis conduit 
the frontSection 57ofthe pressureresponsive device but 
ataless pressure than the water enteringthe rearsec 
tion?The pressure responsive device and connected 
Darts wilbe moved from the norma1position of Fig.5 
tothearmed position of Fig?7,therate ofsuchmove 
ment being controHed by the aforesaid escapement 
hechanism? 
The actuating force applied tothe intermediate plate 

member 56,whichis a partition between the fuidsec 
tions55and57,is proportioned tothe pressurediferen 
tial betweenthesetwo Sections,whichisa function of 
the velocity of the torpedo through the water,and the 
nodulus of elasticity of the spring67,The force that 
this plate member transmits to the connected parts is 
determined by the foregoingfactorsin addition to the 
diameter of the fiuid sections55and57,Astheinter 
nediate platemember56movesforwardlyfromthe posi 
tion of Fig.5tothat of Fig.7,the guiderods63and 
cross head 68 are carriedalongagainstthe compressive 
force ofthe Spring67,asalsoisthe phunger69?71and 
the intermediate bar 79 carried by this plunger,The 
pinion 76 mounted in the intermediate bar 70 coacts 
with the fixedrack member 93 and also with the rack 
member 78 on the detonator plunger 58and drives the 
latter forward to twice the degree of movement of the 
plunger69?7??Whenthe detonatorphunger58reaches 
its fuly advanced or armed position atthe completion 
of a predetermined period oftime,the detonator23wil 
beinSertedwithinthe boostercharge22inoperativerela 
tiontherewithandthe detent pin1?7wilbecomeseated 
in theslot120in the detonatorpiungcrtherebylocking 
the detonatorplungerinthis position? 
The escapement mechanism designated bythe refer 

encenumerals 94—116,inclusive?functionsto permitthe 
return ofthe detonator plunger 58to the initialnormal 
position in the event thatthe fuid pressure responsive 
deviceis broughttorest within a predetermined period 
of time and before the torpedo has been fuly armed, 
Prevents prematurearming ofthetorpedo due to accel 
erationon launching,andeliminatesSurgesinthe forward 
movementofthe detonatorphunger58,Ifthefuid pres 
sure diferential between the sections 55and 57 of the 
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belows diminishes within the aforesaid predetermined 
period of time dueto any cause whatever,the spring67 
wilreturn the auxiliaryintermediate plate member 56 
tothenormalunarmed position of Fig.5?Aspreviously 
stated,the gear 97 moves in clockwise direction(Fig? 
2)upon forward movement of the detonatorphunger58, 
which,of course,resuitsinthegear199andtheescape 
Iment wheel116 rotatingin the counterclockwise direc 
tion?During the movement of the intermediate plate 
member56to theinitial position undertheaction ofthe 
spring67,the detonator plunger 58is likewise moved 
backwardthroughthe connectingmechanismtoaninitial 
unarmed position,The ratchet gear 99 moves corre 
Spondinglyinthe counterclockwisedirection butthe fork 
?i2 andescapement wheel ??0are arrangedto lockthe 
escapement mechanismincludingthe gears198 and 97 
againstreverserotation,the clicks101?101 on thegear 
97ridingovertheteeth oftheratchetgear99? 
In launchingtorpedos from underwater vessels,the 

initial acceleration of the torpedo through the torpedo 
tube would,of course,produce a Very large presSurejn 
the section 55 of the pressure responsive device?The 
Setback force applied to the pendulum ?16,however, 
whiethetorpedoisbeingacceleratedthroughthetorpedo 
tube causes the escape wheel116 to be locked untilthe 
force ofacceleration has been dissipated andthe eScape 
mentmechanismthuspreventsmovementofthe detonator 
23fromtheinitialunarmed position untisubstantialter 
minalvelocity ofthetorpedothroughthewaterhas been 
attained?In the event thatthe torpedo should become 
stuckwithin the torpedotube duringa launching opera 
tion,the pressuresin the fiuid sections55and57 of the 
fuid pressureresponsive devicewill be equalized shortly 
afterthe forward motion of the torpedo ceases and the 
torpedoremainsunarmed, 

Inthecase ofsurfacevessels?wherethe torpedoesare 
1aunchedfromtubessomedistance abovethe waterline 
ofthevessel,therewould,of course,beaverylarge pres 
sure diferentialdevelopedinthe Section 55 ofthe fuid 
pressureresponsive device upon thetorpedo Strikingthe 
water?This large pressure diferential would also be 
developedifthe torpedo should be traveling through 
roughwaterand passfromthetrough ofawaveintothe 
wal1ofanotherwave?However,whenthis occurs,the 
setforwardforceappliedtothependulum ?16momentar 
iy1ocksthe escapementmechanism thereby preventing 
prematurearming ofthe torpedo and,as heretofore Set 
forth,the escapement mechanism 94?116 limits the 
rateatwhich the detonator plunger can be driven for 
ward,the lost motion connection comprised bythe lock 
nut73,spring74,andthelocknuts75betweenthe cross 
head68andthe plunger 69?71permittingrelative mo 
tion ofthe crossheadwithrespecttothe plunger69?71, 
the 1atter beinglimited to one half the distance of the 
movement ofthe detonator plunger58 duetotheinter 
connectinggearing76?93?78? 
Asthe torpedo moves through the watertoward its 

targetthefuid pressureresponsive device55?57and con 
nected parts will be moved from the position of Fig.5 
to that of Fig,7atthe completion of a predetermined 
Deriod oftime controled bytheescapement mechanism, 
andthe detonatorplunger58 wil be moved bythe con 
nectingand drivingmechanismtothe positionalsoshown 
in Fig,7,wherein the slot120in this plungeris within 
the hole in the auxiliaryintermediate plate member 50 
through which the plungerextends??n this position of 
the plungerthe detent pin1?7willbe seatedinthe slot 
120bythe spring118 and the phunger wil be locked 
againstfurtherforward orbackwardmovement?Ifwhile 
thetorpedoisstillshortofitstargetand withintheafore 
said predetermined period of time,the pressure inside 
the section 55 of the fuid pressure responsive device 
55?57should diminish,dueforinstance,to deceleration 
ofthe propulsive mechanism foranyreason,the pressure 
responsive devicewouldtend toreasSumethe position of 
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Fig.5and,the plunger58 beinglocked andtheescape 
wheel119,thegear199,andgear97beingincapable of 
reverserotation,theresultant backwardmovement ofthe 
?lunger69—7?wouldbepermittedbytheclicks10???61 
on thegear97runningoverthe teeth oftheratchetgear 
99withoutcausingthe detonatorplunger58tobe moved 
fromits armed position? 
While thereis shown and described herein a certain 

preferredembodimentoftheinvention,manyotherand 
variedforms and uses wil present themselves to those 
Versedinthe artwithout departingfromthe Spirit of the 
invention,and the invention,therefore,is not limited 
eitherin structure orin use exceptasindicated by the 
termsandscope oftheappendedclaims? 
The invention herein described and claimed may be 

manufacturedandused by orforthe Government of the 
UnitedStatesofAmericaforgovernmentalpurpoSeswith 
outthe paymentofanyroyaltiesthereon ortherefor? 
Whatis claimed as newand desired to be Secured by 

Letters Patent ofthe United Statesis: 
1?In atorpedo,a boostercharge,a detonatoradapted 

to bemovedinto operativerelationship with the booster 
charge,diferential fuid presSure responsive means for 
movingthe detonator,andapairoffuidconnectionsfor 
applyingsaid diferential pressurefrom the Surrounding 
watertothe fuid pressure responsive means andrespec 
tively extending therefrom to the forward portion and 
totheside portion ofthetorpedo? 
2?Inatorpedo,a boostercharge,a detonatoradapted 

tobemovedinto operativerelationship with the booster 
charge,diferential fuid pressure responsive means for 
movingthe detonator,afuid connection extendingfrom 
the fuid pressure responsive meansto the Surrounding 
waterattheforward portion ofthe torpedo,anda Second 
fuid connection extending from the fuid pressure re 
sponsive meanstothe surroundingwaterata pointre 
mote from the forward portion of the torpedo,Saidfuid 
connections beingefectiveto apply Said diferential pres 
sure tosaid pressure responsive means? 

3. Inatorpedo,aboostercharge,meanScarryinga det 
onatoradapted to bemovedintooperativerelationship 
with the booster charge,diferential fuid preSSure re 
sponsive means for operating the detonator carrying 
means,a pair of ducts in communication with the Sur 
roundingwaterandsealed tothe wal ofthetorpedoat 
two points correspondingto two points of diferent dy 
namic pressure thereon for applying diferential pres 
sureto the pressure responsive means,anda lostmotion 
connection and a motion multiplying means fortrans 
nittingmotionfromthefuid pressureresponsivemeans 
tothe detonatorcarrying means? 

4.In a torpedo,a booster charge,means carryinga 
detonatoradaptedto bemovedintooperativerelationship 
with the boostercharge,fuid pressure reSponsive means 
foroperatingthe detonatorcarryingmeans,drivingcon 
nections betweenthefiuid pressureresponsive meansand 
the detonatorcarryingmeans,andan eScapementmecha 
nism connected to the detonator carrying means,Said 
escapementmechanismlimitingthe drive ofthe detonator 
carryingmeans bythe fuid presSure responsivemeansto 
one directionintooperativerelationshipwith the booster 
charge and limitingthe rate of trave of the detonator 
carryingmeansin Said direction? 
5,In a torpedo,a booster charge,means carryinga 

detonatoradaptedtobe movedinto operativerelationship 
with the boostercharge,fuid presSure responsive means 
foroperatingthe detonator carrying means,alost mo 
tion connection fortransmitting motion from the fuid 
pressure responsive means to the detonator carrying 
means,andan escapementmechanism connected to the 
detonatorcarryingmeansfortimingthemovementthere 
of? 
6,Inatorpedo,a booster charge,means carryinga 

detonatoradaptedtobemovedintooperativerelationship 
withthe boostercharge,fuid preSSureresponsivemeans 
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10 
foroperatingthe detonatorcarryingmeans,motion mult 
Plyingmeansfortransmittingmotionfromthefiuidpres 
Sure responsive meanstothe detonator carryingmeans, 
andan eScapementmechanism connectedtothe detonator 
carryingmeans? 

7. In a torpedo,a booster charge,means carryinga 
detonatoradapted to be movedinto operative relation 
ship with the booster charge,fiuid pressure responsive 
neans for operating the detonator carrying means,a 
loSt motion connection and a motion multiplyingmeans 
fortransmitting motion from thefuid pressure respon 
sive means to the detonator carrying means,and an 
eScapementmechanism connectedtothe detonatorcarry 
ingmeans? 

8?In a torpedo,a booster charge,means carryinga 
detonator adapted to be movedinto operative relation 
Ship with the boostercharge,diferential fuid pressure 
responsive means operatively connected to the detonator 
carrying means for moving Said detonatorinto opera 
tive relationship withrespect to the booster charge in 
responsetoa predetermined diferencein pressureapplied 
thereto,a pair of ductsin communication with the sur 
rounding waterforapplying Saiddiferentialfuid pres 
SuretothepresSureresponsivemeans,andmeansforlock 
ingthe detonator carrying meansin advanced position 
with the detonator in operative relationship with the 
boostercharge? 
9??n a torpedo?a booster charge,means carryinga 

detonatoradaptedto be movedintooperativerelationship 
with the boostercharge,fuid pressureresponsive means 
operatively connected to the detonator carryingmeans, 
an escapement mechanism connected to the detonator 
carrying means,and means for locking the detonator 
carrying meansin advanced position with the detonator 
in operative relationship with the booster charge. 

10,In atorpedo,eXpansible fuid pressure responsive 
meansforarmingthe torpedo,Saidfiuid preSSurerespon 
sive means beingeXpansiblein the direction ofthe axis 
of the torpedo,a booster charge,a detonator,means 
carryingthe detonatoroperatively connectedtothe fiuid 
pressureresponsive meansandadapted to movethe de 
tonatorintooperativerelationshipwiththe boostercharge, 
an eScapement mechanism connected to the detonator 
carryingmeans,Said eScapement mechanism comprising 
an eScape wheel?apendulum OScillatoryina plane paral 
lel to the axis of the torpedo,and a double pronged 
fork carried by the pendulum,the prongs beingalter 
natively engaged with the eScape wheel,one prong of 
Saidforklockingthe escape wheel upon Sudden forward 
Surge of thefluid pressure responsive means. 

11?In a torpedo,eXpansible fuid pressure responsive 
meansforarmingthetorpedo,saidfuid pressurerespon 
sive means beingeXpansible in the direction of the axis 
of the torpedo,a booster charge,a detonator,means 
carryingthe detonatoroperativelyconnected tothe fiuid 
pressure responsive meansandadapted to move the de 
tonatorintooperativerelationshipwith theboostercharge, 
an escapement mechanism connected to the detonator 
carrying means,Said escapement mechanism comprising 
an escape wheel,apendulum oscillatoryina plane paral 
ielto the axis of the torpedo,and a double pronged 
fork carried bythe pendulum,the prongs beingaiter 
natively engaged with the escape wheel,one prong of 
Said fork locking the eScape wheel upon setback move 
nentofthe preSSureresponsive means? 

12??n atorpedo,expansible fuid pressureresponsive 
meansforarmingthetorpedo,Saidfiuid pressurerespon 
sive means beingeXpansible in the direction of the axis 
ofthe torpedo,a boostercharge,adetonatormeanscarry 
ingthe detonatoroperativey connected to thefuid pres 
sureresponsive meansandadaptedtomovethe detonator 
into operative relationship with the booster charge,an 
escapement mechanism connectedtothe detonator carry 
ing means,said escapement mechanism comprising an 
escape wheel,apendulum oscilatoryinaplaneparalel 
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totheaxis ofthetorpedo,adoubleprongedforkcarried 
bythependulum?the prongsbeingalternatively engaged 
withtheescape wheel,one prongofSaidforklockingthe 
escapewheeluponsuddenforwardsurge ofthe fuid preS 
sureresponsivemeans,theotherprongof saidforklock 
ingtheescape wheeluponsetbackmovementofthefuid 
DresSure responsive means? 

13?In anarmingdeviceforatorpedo,in combination, 
a pressureresponsive deviceadapted to be movedfrom 
an initial position to afnal position by the diferential 
pressure of the wateragainst the nose and side of the 
torpedorespectiveyas the torpedomoves throughthe 
water,a pair of ductsforestablishingfuid communica 
tion between said presSure responsive device and the 
surroundingwaterat Said noSeand Side ofthetorpedore 
spectively,a detonating device,a Support for Said de” 
tonatingdeviceadapted tobemovedfromaninitialSafe 
positiontoanarmed position,meansincludingamotion 
multplying deviceforcausingthe Supportto be moved 
fromsaidsafe positiontothearmed position by Said preS 
sureresponsive device asthe pressure responsive device 
movesfromtheinitialpositiontosaidfinalposition,means 
including an escapement mechanism for retarding the 
movementofsaidpressureresponsive devicewherebythe 
detonating deyice is moved to Said armed position at 
the completion of a predetermined period of time,and 
meansforrestoringsaid detonating device to Said Safe 
position whenthe detonating deviceisnot moved to the 
armed positionwithinsaid predetermined period oftime? 

14,Inanarmingdevice foratorpedo,in combination, 
a pressure responsive device adapted to be moved from 
an initial position to afnalposition by the diferential 
pressure of the wateragainst the nose and side of the 
torpedorespectively as the torpedo moves through the 
water,apair of ducts forestablishingfuid communica 
tion between saidpresSure responsive device andthesur 
roundingwateratsaid nose and Side of the torpedo re 
spectively,adetonatingdevice,asupportforsaiddetonat 
ingdeviceadaptedtobemovedfromaninitialsafeposi 
tion to an armed position?means including a motion 
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multiplyingdeviceforcausingthe Supporttobe moved 
from said safe position to the armed position by Said 
pressureresponsive device asthe presSureresponsive de 
vice movesfromtheinitial position to Saidfinalposition, 
meansincludinganescapement mechanism forretarding 
themovementofsaidpressureresponsive devicewhereby 
the detonatingdeviceismovedto Saidarmed position at 
the completion ofa predetermined period of time,and 
meansforlockingsaidSupportin Saidarmed position? 

15??natorpedo,adetonatingdevice,meansreSponsive 
to diferentia1presSure ofthe waterattworemote points 
in spacedrelation alongthe Surface ofthe torpedo for 
movingthe detonatingdeviceinto anarmed position,and 
means operatively connected to the frst named means 
for controlingtherate of Such movement, 

16?In atorpedo,expansible fuid presSure responsive 
means for arming the torpedo,a booster charge,a, 
detonator means carrying the detonator operatively 
connected to the fuid preSSure reSponsive means and 
adapted to move the detonatorinto Operative relation 
ship with the booster charge,andan eScapementmecha 
nism connectedto the detonatorcarrying meansforcon 
trolingtherate ofmovementofthe detonator,meanscon 
nected to said escapement mechanism to control the 
periodthereofcomprisinganinertiamembermovablein 
a planeparaleitothe axisofthetorpedoand constructed 
andarranged tolockthe detonatorcarrying means mo 
mentariy duringmovementofthe detonatorinresponse 
toasuddenchangein therate offorward movement of 
thetorpedo duringtherunthereof, 
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