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2728296 
INSTANTANEOUSDEToNAToRFoRHoLLow 

CHARGEPROJECTILEs 
Leo T. Meister,Bradley Beach,N.J. 

Appication February27,1945, SerialNo.580066 
16Claims?(CI.102—702) - 

(GrantedunderTitle35,U.S. Code (1952),sec.266) 

The invention described herein may be manufactured 
and used by orforthe Governmentforgovernmental pur 
Poses.without the payment to me ofanyroyaltythereon. 

This invention relatesto animproved detonatorforin 
stantaneously detonating holow charges of militarypro 
jectiles Such as shells,rockets,bombs,and similar types 
9f devicesso thatthe charge is detonated beforethepro 
jectie casing can be crushed by impact with the target. 
The use of a Shaped charge having a conical cavity 

resultingin a concentration ofthe blastleavingthe cavity 
into a jet ofintense penetratingpower has been known, 
foralongtime The developmentofsuchacavitycharge 
for mitary purposes has only come into general usein 
the preSentwarandasaresultofthe discoveryofagreatly 
improved result through the introduction of a thin wal 
steel cone as a liner forthe cavity,These lined cavity 
charges form jets much more intense and persistent than 
an unlined cavity. Asthe presentinvention does not re 
late to the charge cavity,perse,a discussion ofthe cause 
of the resultingjet Will not be undertaken except tostate 
that eXperiments have proved thatit folows a course in 
axial alignment with the axis of the conical cavity. Like 
wise,the presentinventionisnotconcernedwith the angle 
of the apex of the conical cavity which can be varied, 
since the critical angle for any particular charge can be 
readily ascertained bytrialanderror. 
The present invention is principally concerned with 

providing means for overcoming a serious defect which 
reSults When Such cavity charges are used in projecties. 
This defect arises from two causes. First,with detonators 
now in use the detonation is notsufficiently quickto oc 
cur before the shell case is crushed by impact with the 
target,and consequently,the cavity of the charge is de 
formed before the charge occurs thus destroying orprac 
ticaly destroying the resulting penetratingjet. Second, 
in orderforthe penetratingjetto function with maximum 
eficiency a critical standof distance isessential Thisis 
lost where the nose oftheprojectieiscrushed before the 
detonation occurs,so that to overcomethis and the first mentioned shortcoming ofshaped cavity charges,an im 
proved detonator is required which wil detonate the 
charge before the projectile casecan be crushed or de 
formed and before the nose of the projectile can pene 
trate the target. - , - 

Itistherefore theprimaryaim ofthisinventiontopro 
vide a detonator for shaped charges whichissubstantialy 
instantaneous and which wil detonate the charge before 
the projectile case can be crushed to deform the charge 
cavity and before the nose oftheprojectile canpenetrate 
thetargetsuficientiyto efectthecriticalstandof distance 
ofthe resultingjet. 
As previously mentioned the penetratingjet follows a 

path correspondingto the axis of the cavity and in order 
thatits maximum efect can be obtained the path of the 
jetmust be unobstructed. - 

It istherefore a furtheraim of the present invention 
toprovide a detonator whichisso constructed thatitwil 
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notinterfere with orin any way obstruct the pathofthe 
penetratingjet. - 

Otherobjects and advantages oftheinventionwilhere 
inafterbecome morefullyapparentfromastudyofthefol 
lowing descriptionin connectionwith the drawings,which 
ilustrate preferred embodiments of the invention,and 
wherein: - 

Figure i is a longitudinalsubstantiallycentral, fragmen 
tary Sectionalview of one form of theinventionincorpo 
ratedinaprojectie; - 

Figure2is a similarview showingthe partsin theposi 
tions aSSumedattheinstant of detonation; - 

Figure 3 is a cross Sectionalview ofthe detonatortaken 
substantially along a plane as indicated by the line 3?3 
ofFig,1; - 

Figure 4 is an enlarged fragmentary perspective view 
of one-half of a field coi and the permanent magnet, 
Shown withdrawn therefrom; ·, 
Figure 5 is a fragmentary longitudinal sectional view, 

on an enlarged Scale, of a Sightly modified form of the 
embodiment Shown in Figs.1 to 4; - 
Figure 6is a longitudinal substantiallycentralsectional 

view of a projectie and showing anotherembodiment of 
the invention; - - 

Figure 7 is a longitudinal,fragmentary substantial cen 
tral Sectional view of the Same and showingthe detonator 
parts in the positions they will assume at the instant of 
detonation; 

Figure 8 is a longitudinal Substantially central Sectional 
view of another embodiment of the invention shownin 
conjunction with an aerial bomb; 

Figure 9 is an enlarged central sectionalview of apor 
tion ofthe device shownin Fig,8; - 

Figure 10 is a similar view of another portion ofthe 
device of Fig,8; ; - 
Figure 11 is an enlarged longitudinal,substantialycen 

tral section view of a fuse,ilustrating another embodi 
ment of the invention,and .,… 

Figure 12is a view simiar to Fig,11 and showinga 
modification of the fuse disclosed therein.… - , 

Referring more particularly to the drawings, wherein 
- ike reference characters designate like or correSponding 
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partsthroughout the diferent views,and referring partic 
ulariy to Figs.1 to 4,15 designates generally an artillery 
projectile including a casing 16 composed of a nose sec 
tion ?7,a trailing Section ?8 and a plug19which thread 
edly engages and cioses the open rear end of the trailing 
or charge section 18. Section l8 is internally threaded 
atits forward end to engage the externaly threaded rear 
end of the nose section 17,as Seenat20. The nose Sec 
tion 17is provided with a movable impact receiving nose 
portion2? whichis connected to the Section 17,forsid 
ing movement relative thereto,by means of a sleeve 22 
whichsidably engages an opening23,in the forward end 
ofthe nose section ?7;and whichis provided with aflared 
inner end which normally bears against the interior of 
the section17,to retain the sleeve 22 and the noseportion 
2iinposition. Thetraing Section or charge chamber18 
contains a shaped charge of high explosive 24 which is 
provided with a conical cavity25inits forward end,a 
circular cavity26 inits rearend and an axiaily disposed 
bore27 connecting the cavities 25 and 26. Cavity25is 
1ined with a thin steel wall 28(shown greatly exagger 
ated as to thickness in the drawings)which is integral 
with thetube29which lines the bore 27and whichex 
tends slightlyinto the cavity26. - 
Cavity26 contains a block 3@ of insulating material 

whichis shaped to snugly fit the forward part thereof 
and whichisprovidedwith a central bore3í which alines 
with the bore 27and which has a threaded portion for 
threadedly engaging the rear end of the tube 29,An: 
annular field coil 32,comprising a winding 33 and an 
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iwardy 9pening_annular metal_channel member34.is 
moldedintheblock30aroundandincommunicationwith the bore 31. As thus seen ih Fig.4,the channel mem 
ber 34.js.divided circumferentialy into corresponding 
Sections 35 A rod 36 slidably engages thetube29 and 
has.9neend projecting therefrom into the bore 31,and 
to which is threadedy connected a permanent magnet 
37whichis disposedinthefield coil32and mountedfor 
movement with the rod.36 relatively thereto. Rod 36 
is provided with a longitudinally disposed slot 38 into 
which.gxtends aguide screw39,whichis mountedin the 
tube 29,to prevent rotation of rod 36 and the magnet 
37. A small booster chamber40is mountedin the rear 
end of the bore 31 and.contains a conventional electri 
cal detonator or squib 41 of the type provided with a 
verylightresistance wire,so that a verysight electrical 
chargeissuficientto detonate the squib41. Betweenthe 
rearend of the tube 29 and the magnet37,one ormore 
springwashers42aremounted ontherod36toyieldably 
urgethe magnet37rearwardly and against chamber 49, 
to normally hold the magnet infixed position relatively 
to the field coi32.The insulatingblock30 is provided 
with an annular,tubularchamber 43 containing a Smal 
quantity of mercury 44. The block 39is divided trans 
yerseythroughthe chamber43and connectedbyfasten 
ings.45 to aford asimple means offorming the cham 
ber 43,but obviously Said chamber could be formed in 
anyother Suitable manner, , 
Ap electricalconductor46 has one end secured in the 
chamber 43 and its opposite end connected to the feld 
coil 32. An electrical conductor 47,forming one lead 
9f the electrical detonator41 has an end extendinginto 
thechamber43,and in spaced apart relationship to the 
conductor 46, The ends of the,conductors 46 and 47 
which extend into the chamber 43are retained therein : 
by set screws 48. A conductor49,forming the other 
leadgf the detonator 4i extends therefrom to the field 
coil32.,A cap 50threadedy engages therear end of 
the block39 and filsthe rear portion of the recess26 
agd.combines with block 30 to form a chamber con 
taining a high explosive forming a booster charge 51. 
The head ofthecap 56 isseatedin arecessin theinner 
end of the plug19., - z · 
?Apluraity of Smal belcranks52 are fulcrumed at 
theirapexes in the forwardend of the nosesection 17 
byaghshapedpins53 whichextendinto thesection17. 
Theleyers 52 haye corresponding ends bearing against 
theinnerfaredend ofthesleeve22and the oppositeends 
of the leyers 52areconnected to correspondingends of 
wires9rflexible members54. The opposite ends of the 
wres 54.aresecuredto the forwardend of the rod36 
Wires 54 slidably engage U-shaped guide members 55, 
te ends of which aresecured in the nose section 17 
for retaining the wires 54 away from the longitudinal 
center of the projectile15,fora purpose that will herein 
afer become apparent. 
Inthe formoftheinvention shown in Figs 1 to 4, 

the projectile 15is of the characteradapted to be fired 
fr9m a rified barrel and which is rotated thereby in 
fight. It will beapparent that the projectile 15 priorto 
beingfred is rendered.safe dueto thefact that the cir 
cuitfrgm?he field coil32to the detonator4i isinter 
*ted bythegap between the conductor46and the con 
ductor 47 Consequenty,should themagnet 37be in 
advertently moved relative-to the coil 32.the electrical 
current produced would not be conducted to the detona 
*or31.Thus.the fuse,constitutingthe parts contained 
* the_block30.isin an unarmed condition priorto the time the projectile15is fred Uponbeingfred,it wi 
beapparentthat the projectile ?5 will be rotated on-its 
longitudinal axis during fight thus causing the mercury 
44,due to inertia,to be Spread out into a fine stream 
orribbon around the outer part of the chamber 43,as 
Seen in Fig.2,to thus complete a connection between 
conductors46and-47throughthestream ofmercury44, 
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In this mannerthefuseis armed. Upon strikinga target 
the nose portion 2?,on contact with the target,wil be 
forced rearwardly reiatively to nose Section 17,from its 
position of Fig,1,toitsposition of Fig.2. This rearward 
movement of portion 2? will be transmitted to sleeve 
22 whichinturn will engage and rock the bell cranks 52 
to exerta pullon the wires54which wil be transmitted 
therebyto the rod 36 and the permanent magnet 37,to 
move the permanent magnet forwardly,relatively to coi 
32. A very slight movement of the magnet 37,much 
less than that shown between Figs.1 and2,is adequate 
to produce sufficient electrical current in the coil 32 to 
detonate the Squib 41,which will in turn successively 
detonate the booster 51 and the charge24. Charge 24 
upon being detonated will produce an intense penetrat 
ingjet,not shown,which will pass axially through nose 
Section ?7,Sleeve 22 and the thin forward end of the 
nose portion 2? and into the target,not shown,The 
fiexible actuating members 54 are extended along the 
casing section 17instead of through the center of the 
projectile15,So as not to interfere with thejetproduced 
bythe charge24. Furthermore,it will be apparent that 
the charge 24is detonated at the instant the nose por 
tion21 is moved rearwardly byimpact,so that the deto 
nationis produced beforeany.part of the projectile cas 
ing can be crushed,in order that the cavity25 will not 
be deformed;and sothat the critical standof distance 
between said cavity and theforwardend of the projectile 
will existat the time of the detonation of the charge 24. 
Tn Fig.5 a slightly modified form of the embodiment, 

shown in Figs.1 to 4is disclosed In thisembodiment, 
inlieu of the block39,a block 56 of non-magnetic ma 
terial,suchas brass,is provided. Block 56is provided 
with a recess 57 communicating with a restricted for 
wardly extending,forwardly opening bore 58. A front 
plate 59 issecured by fastenings 60 to the forward face 
of the block 56 and is provided with an opening 6?, 
1argerthan the bore 58,for receiving a metal liner 62, 
which replaces the liner29,and whichis provided with 
a fiaredrear end 63 whichisciamped between portions 
ofblock56andplate59,Arod.64,the rearendatleast 
ofwhich is formed ofan electrical insulating material, 
issidably mountedin thetubularliner 62and bore 58 
and is provided with an enlarged head 65,of the same 
material,whichis reciprocalymounted in the recess57. 
Between the head 65and theinnerendof the recess57 
are mountedaplurality ofspring washers 66 which urge 
the head,65 rearwardly and to the position of Fig. 5. 
The rod 64is provided with an opening 67 which ex 
tends.diametricalytherethrough,and which is relatively 
wide ina directionlengthwise thereof Apin 68is dis 
posedin the block56andextendslooselythrough open 
ing 67 to imit the reciprocating movement of the rod 
64 andits head 65,and to prevent rotation ofeither the 
rod or head. - - - 
Head 65 is provided with an,annülar chamber 69, 

formedin thesame manner andforthe samepurpose as 
the chamber 43.andcontaininga Smal quantity ofmer 
cury70,Afeld.coil71is mountedina recess of the 
head 65 and includes a winding 72 and an outwardy 
opening channelmember73 of metalin which thewind 
ingis contained.?Apermanent annular orring shaped 
magnet74isseatedinthe block56anddefines theouter 
end oftherrecess"57andrencompasses the field coil?1, 
Headr65 is"providedwith anoutwardy opening recess 
forcontaininganelectrical detonator 75,corresponding 
tothe detonator@1,and havinganelectricalconductor76 
1eadingthérefrom,fotheFcoil 71, andasecond electrical 
conductor 77 leading therefrom to a contact 78,which 
extendsintotheannularchamber69. Anelectricalcon 
ductor79 leadsfrom.thefiefd.coif71?oranelectrical con 
taét 80,whichlikewiseextendsintotheannularchamber 
69,and whichis remotely disposedrelativelyto the con 
tact 73, A*cap:81 is threadedlyconnected°to the block 
56?and.hassa"closedrend spaced-therefrom. Awal or 
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partition 82forms a chamberinthe outer end of the cap 
81 which contains a charge of high explosive forming a 
booster charge 83positioned to be exploded bythe deto 
nator 75, - 

In the embodiment disclosed in Fig,5,the functioning 
of the nose portion 21 and the wires 54will be the same 
as heretofore described,as wel as the detonation ofthe 
explosive charge,and the jet produced thereby. The 
fuse structure of Fig.5 will function in a slightly difer 
ent manner due to the fact that the field coil 71 is 
operatively connected to the rod 64,so that coil,71 will 
be moved forwardly,relatively to the permanent magnet 
74,by the pul exerted on the rod 64through the wires 
54,not shown in Fig,5. This movement of the coil 71, 
relativelyto the magnet74,will produce the electric cur 
rent for detonating the squib 75 bythe circuit previously 
described It wil be understood that the fuse assembly 
shown in Fig.5is ikewiseintended to be mountedin a 
rotating type projectile so thatatthetime the rod 64is 
actuated the mercury 70 will be making an electrical con 
nection between the spaced contacts 78 and 80,to com 
pletethe circuit betweenthe coil71andthe detonator75. 
Squib 75 will detonate the booster 83 whichin turn wil 
detonate the explosive charge,not shown. The pin 68 
will prevent rotation of the rod 64 and the head 65 to 
thereby preventany rotation of the coil71,contained in 
the head 65,relatively to the magnet 74,which might 
otherwise cause premature detonation of the projectile 
while in fight. - 

Figures 6 and 7 show another embodiment of the in 
vention incorporated in a projectile of the rocket type 
and which is characterized by being of a non-rotating 
construction,In Fig 6,84 designates generalythe for 
ward end of Such a projectile and whichincludes a nose 
Section 85 and a trailing Section 86. The nose section 
85is provided with a movable nose portion 87 which is 
holow and to which isthreadedly connected anannular 
member 88,preferably formed of brass The forward 
end of the projectile casing 84,formed by the nose sec 
tion 85,is open and internaly threaded to receive and 
threadedly engage a plastic ring member 89,in which is 
Seated a field coil 90,composed of a winding91 which 
is mountedin a metallic member92,which is angularin 
cross Section,The member92has one Side thereofform 
ing the periphery of the coil 90 and an inwardly dis 
posed flange,forming the forwardend of the coi 90,so 
that the inner side and the rearface of the winding 91 
is exposed,A ring magnet 93 is reciprocally mounted 
in the field coi190 andincludes an annularportion which 
is disposed within the coil 90 and an outwardly project 
ingfiange which normally bears against theinner exposed 
side of Said winding,The annular member 88,atits 
inner end,is ofset inwardly to overlap a portion ofthe 
permanentmagnet93,andissecured thereto byfastenings 
94. The enlarged rear end of the nose section 85is 
internally recessed to provide aseatfor theopen,forward 
end of the traing Section 86and thejoint thus formedis 
secured in any Suitable manner as by welding at 95". 
Section 86forms a chamber for a charge of high explo 
sive,designated 95,whichis provided with a conical cav 
ity 96 at its forward end provided.with a lining97 of 
steel,which is relativelythin,The conicallining97has 
a fianged mouth whichis clampedin thejointformed by 
the Sections 85 and 86. The opposite end of the charge 
95is recessed to partialy receive a booster charge 98. 
Secticn 86 is provided with a restricted rear portion 
whichisinternaly threaded to receive andengage afuse 
housing99 which in turn contains a forwardiy opening 
receSS 109 for threadedly engaging the rear end of the 
booster chamber 98,and into which opens the forward 
end of a bore 101 that extends longitudinally through 
the housing 99. Bore ?0? contains a recessed insert102, 
in the forwardend thereof having an opening103 which 
communicates with the booster charge 98 and which is 
recessed to seat the forwardendof anelectric detonator 

10 

15 

20 

3 5 

40 

60 

@ 
or squib 104and to threadedly engagethe forwardre 
stricted end of an insert:105,which is formed of an 
electrical insulating material. One of the conductors 
106 of the detonator104is grounded to the casing of 
the projectie 84 and the other conductor107thereof 
extends forwardly through a bore 108,in the restricted 
rear part of the section 86,through the charge 95 and 
the Wal 97,and through theinterior of the nose Section 
85,and is connected atits opposite end to the field coil 
90. Another conductor ?08 leads from the field coil 90 
and is grounded to the projectile casing. The conductor 
167 is provided with a casing ofinsulating material 109 
to electricaly insulate it from the projectile casing. A 
shorting wire 1?9 has its ends embedded in the,insert 
105 and extends across and is in electrical contact with 
the conductors ?96 and 107,and therebetween,extends 
across a chamber 11í in insert 105. Chamber111 con 
tains a setback operated weight 112 which is loosely 
mounted therein and through which the intermediatepor 
tion of the shorting wire 110 extends. 

In orderto assemble the projectile 84,the plastic ring 
89 is first applied after which the annular member 88 is 
ccnnected to the magnet 93. The conductor 107is then 
connected to the coil 9@ and the conductor 108 of the 
coil is connected to the projectile casing,after which the 
nose portion 87is applied. The lining97isseatedin the 
nose section 85,after conductor197 has first been passed 
therethrough and through the bore ?98,after which the 
Section 86is Seatedin the Section 85and the annularweld 
95" is then formed. The charge 95 is then inserted 
through the rear end cf the section 86 and tamped in 
place and the booster recess formed therein;after which 
the booster and the fuse housing99 are applied,with 
their inSerts 102 and 105. The conductor 106 can then 

* be connected to the projectile casing and a connection 
made between the ends of the conductor ?07,adjacent the 
detonator 164. - - 

From the foregoing,it wil be obvious that parts of 
the projectile 84 wil bein the positions,asseen in Fig.6, 
priorto the time the projectileispropeled from a launch 
er tube or rais,not shown. Consequently,although the 
noSe Section 37 is frictionaliy held against movementrela 
tive tothe nose Section 85,by frictional contact with the 
plastic meinber 89 of the forward part 85,should rela 

* tive movement occur which would produce an electric 
current in the coil 90,the wire would short this current 
to prevent the detonator 104 from being energized so 
that the shorting wire 11@functions as a safety meansto 
maintain the fuse in a disarmed condition,prior to dis 
charge of the projectile. Upon discharge of the projec 
tile,the weight i?2 will be set back,shearingthe shorting 
wire 11@,between the conductors1@6and ?07,asseenin 
Fig 7,to thereby destroy the function of the shorting 
wire 1l@,and to arm the fuse. Uponimpact of the nose 
portion 87 with a target,said nose portion 87 will be 
forced rearwardly relative the nose section 85,asseenin 
Fig.7,for tranSmitting this rearward motion to the per 
manent magnet 93through the annularmember 88,This 
wil cause magnet 93 to move rearwardy relative to the 
coil 98,and a very sight movement of the magnet93is 
adequate to produce a Sufficient electric current in the 
coil 90 to energize and detonate the squib 104,whichis 
of the Sametype as squib 41. Thetype of coiand mag 
net Shown in Figs,6 and 7 is especially efective due to 
the fact that an airgap is created alongeach edge ofthe 
magnet,which materially increases the electric current 
produced. The detonation of the squib 104 detonates 
the booster98whichinturn detonatesthe charge95. As 
in the form of the invention previously described,the 
cavity 96 resuits in an intense penetratingjet being pro 
duced bythe charge 95,whichisprojectedaxialythrough 
the forward part of the projectile 84 and through the 
nose portion 87. In order thatthe conductor107willnot 
be in the path of this jet,not shown,said conductorex 
·tends along.the projectile casingwall,as seen in Fig.6. 
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As in the previous embodiment of the invention,it wil 
be readily apparent that this detonation of the charges 
95 will be produced at substantially the instant of im 
pact of the nose portion 87 with the target,and before 
any part of the projectile casing can be crushed and be 
fore and substantial penetration of the target occurs,So 
that the cavity96 wil not be deformed,and the critical 
standof distance for the charge will still exist at the time 
thatthejetisproduced, 

In Figs.8,9 and 10 anotherembodiment of the inven 
tionis disclosed and in conjunction with an aeriai bomb, 
for which said embodiment is eSpecialiy adapted. The 
bomb, designated generaHy ?13,is provided with a cas 
inginciuding a nose Section1?4and a trailing Section 115. 
A movable nose portion ?16is reciprocably mounted rel 
atively to the section 114 and is connected thereto by 
means of an annular member 117,which threadedly en 
gages the nose portion ?16and which frictionaly engageS 
the openforwardend 118 of the nose Section i14, Mem 
ber 117 is formed of a non-magnetic material such as ? 
brass. A permanent ring magnet i?9 is frictionaly re 
tained in the opening f18 and is disposed directly behind 
the member {17. Afield coil i29,comprising an annular 
winding 12? and an annular inwardiy opening channel 
member122,in which the winding í2? is seated,is Seated 
in a non-magnetic wall in the interior of the nose Section 
1?4 and adjacent its open forward end ??8. The open 
rear end of the nose Section i?4isinternally receSSed to 
receive the open forward end of the trailing Section ?15 
which is Seated therein,and Said Sections are Secured to 
gether by an annular weld 123. The Section 115 forms 
a charge chamber for a charge of high explosive 124 
which is provided with a forwardly opening conical re 
cess125having a thin waled steel lining ?26,the flanged 
open end of which is clamped between the Sections ?14 
and 115. The rear end of the charge 124is recesSed to 
receive a booster ?27 and a fuse housing128,The cas 
ing f15is Provided with a restricted open rearend which 
is annular and internally threaded,as Seen at 129,to re 
ceive a receSSed plug 130,Which is threadedly engaged 
therewith,and which is provided with a central opening 
?31 through which a portion of the housing ?28 extends 
and which is threadedy secured thereto. 

Referringparticularlyto Fig,10,housing128is formed 
of a forward Section132,an intermediate Section 133 and 
a rear section 134. Section i32 is provided with a re 
stricted intermediate portion which extends into and 
threadedly engages the internaliy threaded open forward 
end of the Section ?33. Section i33 is hollow through 
outits length andis provided with aforwardly facingstep 
or Shoulder i35,intermediate ofits ends. The innerend 
of the forward Section 132 is provided with an annular 
restricted portion ?36,forminga rearwardlyfacingshoul 
der137and a restrictedrearend138,Section f32ispro 
vided with a bore 139 which extends longitudinalythere 
through,and the inaer end of whichis restricted to form 
a Seat for a percussion cap i49,A holloysleeve mem 
ber ?41 is slidably mounted in the Section {33 and has 
reciprocably mounted therein a cup-shaped firing pin 
142,The nipple of the fring pin ?42 faces toward and 
is aligned with percussion cap f4@ and upon forward 
movement is disposed to engage and detonate the per 
cussion cap. The hollow interior of the firing pin 142 
houses and Seats an expansion spring 143 which bears 
against the forwardly facing shoulder,adjacent the rear 
end of the Sleeve 141,for normaily urging the firing pin 
forwardly. Sleeve ?4i is provided with radial openings 
144 containing sglid bals ?45,which bear against 
the interior of the Section ?33,rearwardy of the shoul 
der 135 and which are held thereby so astopartialy 
extend into the interior of the Sleeve 141,to engage the 
forward end of the firing pin??A2 to form detents for 
holding the firing pin in a retracted position and against 
theaction of the Spring?43. An expansion coi spring 
146 has?ne end Seating against the shoulder 137 and, 
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the convoiutions fhereof,at the opposite end of said 
spring,are reducedin dianeter to bearagainst the for 
wardyfacingshouider i47,ofthe sleeve14?,for urging 
thesleeverearwardly ofthehousing128. 
Ashaft 148 is provided with a forward end having a 

ieft hand thread which extends through and threadedly 
engages a threaded opening 149,in the Section i34,and 
a threaded opening150,inthe rearend of the sleeve fa?. 
The shaft 148 is jourhaled adjacent its rear end in a 
bearing f5i and behind said bearing an arming vane 
?52is keyed to the shaft. The blades of the arming vane 
?52 are pitched so that during the descent of the bomb 
?13the armingvane ?52will berotated bythe pressure of 
the air.impinging thereon to turn the shaft f48,so as 
to unscrey the shaft from the threaded portion 150,The 
arming vane 152 is rotated sufficiently to unscrew the 
shaft ?48 from the threaded opening 159 of the sieeve 
í4í duringapproximately the first 600 feet descent of the 
bemb 1í3,for arming the mechanical fuse mechanism, 
previously described,So that upon impact of the bomb 
with a,target,the sleeve i41 wil be driven forward by 
inertia and against the action of the Spring f&6. When 
the sleeve 14 moves forward suficientiy so that the 
spheres 145pass the step formed bythe shouider i35,said 
spheres wil be projected radialy outward by the preS 
sure of the spring ?43,bearing on the firing pin ?42,to 
permit it to be projected forwardly in the sleeve 14i 
and into engagement with the primer140,for detonating 
the primer. The bearing151 issupported byasleeve ?53, 
as best seen in Fig,10,through which the Shaft 148 
extends. Bearing member 151 contains reduction gears, 
not shown,and which form no part of the presentinven 
tion. - - 

The forward fuse housing Section 132 contains an 
electric detonating means which is mounted in the en 
larged forwardend ofits recess f39 and which is con 
tained in a block ?54,Gf an insuiating material,which 
is heldin the forward part ofthe recess?39 by a threaded 
block155 having a centralydisposed opening ?56 which 
communicates atits forward end with a booster ?27 and 
at its rear end with a secondary booster 157,in which 
is disposed an electric detonatororsquib 158,correspond 
ing to the squib 4?,previousiy described. Behind the 
biock 154,the recess 139 is provided with an insert i59 
having a passage 160 extending therethrough,to com 
bine with the rearportion ofthe recess?39 andthe open 
ing156 to form a fiash passage from the primer i40 to 
the boostercharge 127. 
Two electrical conductorS ?6í and 162 extend from 

field coi1?20aiong the interior of the wal of the bomb 
casingand through the conical ining126 and the charge 
í24 and are connected to and form a part of the two 
electrical conductors of the detonator 158. Between the 
coi ?20and the fuse housing ?28the conductors ?6í and 
??2are encasedia a tube of electrical insuiating material 
163. 
Asafety deyice,designatedgeneraly164,is mounted 

intermediate ofits ends in the nose section ??4,by means 
of the fastenings ?65,and extends through the casing 
thereof Said Safety device 164 includes a cyliader ?66 
which extends through the casing section ??4 and which, 
at its inper en?,is provided with a threaded piug ?67 
whichisthreadedtherein and adjustable reativelythere 
to Phug?67provides a bushing for a reciprocatingrod 
í63,which extends therethrough and which is connected 
at its inner end to a hydrauic piston ?69. An expansion 
Spring f70 abuts against the plug ?67 and against the 
piston fó9?or urging the pistoninwardly of the cyinder 
?66,and Said phug?67 is provided with openings,asseen 
in Fig,9,forventing the cyinder?66behind the piston 
169. Cylinder ?66,adjacent its opposite end,is pro 
vided with a restricted gutlet port H7?,normally sealed 
bya closure ?72 containing Seainggaskets i73. Cosure 
172issidably mointedand is providedwithan eye?74 
in ts head which registers with aligned openings 175 
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in the outer part of the cylinder 166,when the closure 
172 is in a fuly Seated position,to receive a Safetypin 
176. Pin 176positively retains the closure172insealing 
engagement with the port17?. Beyond the opening ?74 
the closure172is provided with a second eye 177 which 
aligns with correSponding openings ?78 in the outer part 
of the cylinder 166forreceiving anend ofanarmingwire, 
179. The arming wire 179 extends through and slidably 
engages guide menbers ?8@ which are mounted exteriorly 
of the bomb casing. The opposite end of the arming 
wire 179 extends through and sidablyengages an opening 
or notch,not shown,in the fange ??? of the bearing15? 
and through one of the blades of the arming vane i52, 
or between the blades thereof,to prevent rotation of the 
armingvane152while the arming wire179is appied,as 
seen in Fig 8. Between the guide members 180,the 
arming wire,179 is provided with an eye 182 which is 
adapted to be connected to flexible anchor means,not 
shown,attached to an aircraft,not shown,from which 
the bomb ?13 is to be launched for a purpose hereinafter 
to be explained. Referring back to the cyinder 166, 
said cylinder contains a hydrauic fuid as indicated at 
183 which is held under pressure by the Spring preSSed 
piston 169, and it wil be readily apparent that the pres 
sure of the fuid can be varied by adyancing or retract-, 
ing the plug 167, relatively to the cylinder 166,A 
bracket 184, of insulating materialis fastened to the ex 
terior of the cylinder ?66,adjacentits inner end,and pro 
vides aguide for one end of an angular electrical contact 
185,the other end of which is Secured to the outer end 
of the piston rod 168. Afixed electrical contact 186is 
fastened to the bracket i84,above and normalyspaced 
from the upstandingend of the contact 185. The con 
ductor 16? is divided intermediate its ends and has one 
end thereof connected to the fixed contact 186 and its 
other end connected to the moyable contact i85,as 
best Seenin Fig.8. - 
?The bomb ?13 is assembled in the Same manner as 
theprojectile84,aspreviously described. - - 

Aspreviously mentioned the bomb 113 isintended to 
be 1aunched from anaircraftin any conventional manner, 
not shown,but prior thereto the safety pin i76is re 
moved Afexible connector,previously mentioned and 
not shown,attaches the armingwire 179to the aircraft 
so that when the bomb ??3 is launched the arming wire 
179will bestripped therefrom,This will cause one end 
of the armingwire to be moved out ofengagement with 
the openings 178 and the opening177of the closure ?72, 
torelease Said closure,whichis being held bythe arming 
wire179,after removal of the safetypin176. The pres 
sure of the fuid 183 wiH·force the closure 172 away 
from the port171 to expose thisport to alow the fuid 
183to be ejected therethrough thus permitting the piston 
169 to move inwardly of the cylinder 166 under the 
action of the spring 170 As the pistoní69 moves in 
wardiy,the piston rod ?68 wil move therewith carrying 
the movable contact 185 which will be moved thereby 
into engagement with the contact186forcompleting the 
circuit betweenthefeld coil129 and the detonatorí58. 
Likewise,the arming wire 179when stripped from the 
bomb 113wil release the armingvane152which will be 
actuated,as previously described,to arm the mechanical 
fuseshownin Fig,10,in the manner heretofore described, 
The armingvane152 requiresapproximatelysixseconds 
toarm the mechanical fuse and by adjustment of the plug167.the length oftime required,forthe piston169? 
to move suficiently to permitcontacts 185 and 186 to 
close the circuit between the coil ?29 and the detonator 
158,can be adjusted to arm theelectric fuse atapproxi 
mately the sametime. - 
Uponimpact ofthe noseportion116withatarget,said 

nose portion wil move inwardly relative to the nose Sec 
tion 114 thereby forcing the annular member 117 in 
wardy,which inturn wil move the permanent magnet 
119towardthefeld coil120toproduceanelectric cur 
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booster charge 209. 

rent throughthe conductors161 and162to energize and 
detonate the squib 158. This wil occurat substantialy 
the instant ofimpact So that the charge124will be deto 
nated through the boosters 157 and,127 for producing 
the penetratingjet,in the same manner as previously de 
scribed in the description of the projectiles 15 and 84, 
before the cavity 125 can be crushed or before the stand 
of distance can be varied suficientiy to afect the pene 
trating power of the jet. This electrical detonation will 
occur before the mechanical fuse can function in the 
manner as previously described,so that the mechanical 
fuse wii perform no function if the electrical detona 
tion occurs. Should the electrical detonator fai to 
function forany reason,whichisimprobable,the mechan 
ical fuse will function in the mannerpreviously described 
and the flashfrom theprimer140 will detonate the boost 
ers 127and 157to detonate the charge 124to produce a 
slightlydelayedexplosionofthe bomb113. - 
in Fig.11,another embodiment of the electric instan 

taneous fuse is disclosed,including an outer fuse housing 
187 whichis adapted to be screw threadedinto the trail 
ingend of a projectile,notshown,such as projectile15. 
The housing 187is provided with a rearwardly opening 
internaly threaded recess 188 for receiving a plug189, 
forming a carrier for the fuse assembly which is con 
tained in an annular cavity 190 thereof The fuse as 
Sembly includes the annular tubular member ?91 of in 
sulating material,similarto the tubular member 43 and containinga Smal quantity of mercury192,andprovided 
with spaced electrical contacts 193and 194which extend 
into the tube. The plug189 is provided with a central 
cavity 195 containing an electric detonator or squib 196, 
correSponding to the squib 41,and having one electrical 
conductor ?97thereof connected to the contact 193 and 
its other electrical conductor 198 connected to a field coil 
199. Field coil 199 is of annular formation and is dis 
posed in the inner part of the cavity 19@ andincludes an 
annular Winding260,contained in an annular,forwardly 
openingchannel member20f ofelectricalconductingma 
terial.,A conductor 202 connects the field coil 199 to 
the contact194 The recess188extendsinwardy orfor 
wardly beyond the forward face of the plug ?89to form 
a chamber 203 in which is loosely disposed an annular 
permanent magnet 264,the diameter of which is oniy 
slightlyless than that of the chamber203 but the thick 
ness of which is substantialy less than the thickness of 
the chamber,so that the magnet204is capable of sliding 
movement longitudinaily of the fuse housing i87 butin 
capable of any sliding movement transversely thereof. 
A retaining pin 295 is mounted in the housing 187 and 
extends into a recess206inthe periphery of the magnet 
2@4. Recess 206is elongated in a direction transversely 
of the magnet 204 to permit Said magnet to move in a 
direction lengthwise of the fuse,but Said pin efectively 
prevents any rotation of the magnet within the chamber 
The forward,restricted end 297 of the fuse housing 

187 is externally threaded to be engaged by a cap 208 
the closed end of whichis spaced from the forward end 
of the extension 297 to form a chamber containing a 

Extension 207 is provided with a 
centrally disposed fash passage 210 which communicates 
with the cavity 263,the opening through the center of 
magnet204 and the cavity ?95to form a continuous flash 
passage between the detonator 196 and the booster 209. 
The extension 207 contains a plurality of inwardly ex 
tendingradially disposed and inwardlyspringpressedpins 
211 having beveled innerends which bearagainst a bev 
eled edge of the periphery of the magnet294to normally 
retain Said magnet in a fixed position against the field 
coil199. The springs212 of the pins2?1 are held under 
tension by bearing against portions of the cap 208. The 
extension297isprovided withasubstantially radialy dis 
posed internally threaded opening 213 which communi 
cates with the passage210 andin whichis seated a re 
cessed plug 214,forming a seat for an expansion coil 
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Spring215 and a guide for a slidably mounted substan 
tiaiy radialy disposed partition or closure 216,Clo 
Sure 216 has an inner end whichis substantialy half cir 
cular in cross section and which extends through and 
closes fash passage 2?6,intermediate the ends thereof, 
and which is held normallyin a closed position,asseen 
inFig,11,bythepressureofthespring215, 
The fuse shown in Fig. ?1 is adapted to be mounted 

in a rotatable type projectile such as the projectile 15. 
The fuse is normaly maintainedin a Safe,disarmed po 
sition by the circuit breaker formed by the spaced con 
tacts 193 and 194which preventsanelectric current being 
transmittedfrom thefield coil199to thesquib 196,Also, 
the pin 203 and the pins 21í function to normallypre 
vent any movement of the magnet 204 to provide a 
further Safety feature;and still another safety feature is 
aforded bythe partition216which sealsthe passage be 
tween the squib196 and the booster209. Whena pro 
jectie,with the fuse shown in Fig,11 mounted therein,is 
fired,the rotation of the projectile on its longitudinal 
axis wilicause the mercury192 to complete the electrical 
circuit between the contacts 193 and 194,in the manner 
previcisiy described; will cause the pins 2? to be re 
tracted against the action of their springs 212 to release 
the magnet 204; and will cause the partition 2?6 to be 
retracted into the guide 2í4 and against the action of 
Spring215 to open the flash passage 210,al by centrif 
ugal force. The magnet 264 will be held against any 
forward sliding movement byinertia during the fight of 
the projectile,but upon impact of the projectile with 
its target,said magnet will be moved forward in the 
chamber 203 by the force ofinertia to produce anelec 
tric currentin the coil 199to detonate the squib 196 and 
the booster209forinstantaneously explodingthe charge, 
not shown,in the projectile in which the fuseis mounted, 
to thereby accomplish the same resultasthe fusesshown 
in the otherembodiments,previously described. 
Fig,12 shows a slightly modified form of the fuse 

structure shown in Fig.11 and wherein a housing217is 
adapted to be Screw threaded into the trailing end of a 
rotatable type projectile,such as the projectile 15 of 
Fig 1. The housing 2?7 is provided with a hollow 
forward portion containing an annular tube 218 ofin 
sulating material which functions in the same manner 
and for the Same purpose as the tube 191. An electrical 
field coi 219,corresponding to the field coil ?99,is 
mouldedinto an electricalinsulating block220,in which 
the tube2?8isformed,andis connectedin the same man 
nerto the contacts ofthetube andto anelectric detonator 
or Squib 221,The Squib 22? is mounted in the central 
opening of the coil219. The forward end of the open 
ing,formed by the coi 219,is sealed by a closure 222, 
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and forwardly of said coil,the insulating block220 and 
the forward end of the housing 2?7 combine to form a 
cavity 223,for the same purpose as cavity 203,which 55 
contains a permanent magnet 224 mounted therein,in, 
the Same manner and for the Same purpose as the magnet 
204,and retained relatively thereto,in the Same manner 
and for the Same purpose,by a pin 225,correspondingto 
the pin 205,and Spring pressed pins 226,corresponding 
to the pins211.,The block220 combines with the rear 
part of the housing2í7 to form a chamberfor a booster 
charge 227,and Said block 220 is provided with a cen 
trally disposed fiash passage 228 normally closed by a 
partition 229,mounted in the Same manner and for the 
Same purpose as the partition 216. 
Thus it will be apparent that when the fuse of Fig,12 

is rotated in fight in a projectile,not shown,in which it 
is mounted,the contacts of the tube 218 will be elec 
tricaly connected by the mercury contained therein,the 
pins226 wil be retracted,and the partition 229 wil like 
wise be retracted,al by centrifugal force,for arming 
the fuse ready to be discharged upon impact of the pro 
jectile with its target Upon Such impact,a forward 
movement of the magnet224 by inertia will produce the 

60 

75 

12 
electric charge for detonating the Squib 22?,the booster 
227 will be detonated thereby to produce a flash which 
Wil burst the perimeter of the booster casing in all di 
rections to uniformiy detonate the main projectie 
charge,notshown,atits rear end to produce avery uni 
form explosion of the charge. The invention as em 
bodied in Figs. 11 and 12 forms the Subject of my di 
Visional application Serial Number i15,307,filed Septem 
ber12,1949,now Patent 2,688,921,dated September14, 
?954. 
Variqus other modifications and changes in the em 

bodiments of the invention as herein disclosed are con 
templated and may obviousiy be restored to without de 
partingfrom the Spirit and Scope of the invention as here 
inafter defined by the appended claims,as only preferred 
embodiments of the invention have been ilustrated and 
described. - 

{ claim: - 
1. A projectile fuse comprisingin combination with an 

electric detonator and electrical means connected there 
with and energized by the impact of the nose of the pro 
jectie with a target for exploding the detonator;a cen 
trifugally operated Switch interposed in the circuit of 
the detonator and electrical means,and including an an 
nular tube of insulating material containing a Small 
quantity of mercury,and Spaced contacts connected to 
parts of the circuit and extending into the tube,Said 
mercury reactingto the rotation of the projectile in flight 
to form a ring electrically connecting the contacts for 
cloSing the Switch. 
2,An aerial bomb fuse comprising in combination 

with an electric detonator,electrical means connected 
therewith and energized bythe impact of the bomb with 
a target for exploding the detonator,and a strip wire 
carried by the bomb and connected to an airplane from 
which the bomb is launched and stripped from the bomb 
bythe movement of the bomb relatively to the airplane; 
an arming Switch interposed in the circuit between the 
electrical means and detonator,a body of fuid under 
preSSure normally holding Said Switch in open position, 
and meansoperated bythe removal ofsaidstrip wiretore 
1ease the pressure of said fuid and therebypermit move 
ment of Said switch toward a closed position for arming 
the bomb fuse at a predeternimed time after the bomb 
is launched, 

3. A projectile having a movable nose portion and a 
shaped charge provided with a forwardly opening conical 
cavity; comprising mechanicaly operated electrical 
means,an electric detonator electrically connected there 
to,Said electrical means being disposed in the tai end of 
the projectile,Said mechanical means connecting the elec 
trical meansto said movable noseportion ofthe projectile 
for energizing the electrical means when the nose portion 
is actuated by impact with a target,Said mechanical 
means being disposed out of alignment with the axis of 
the projectile. 

4. In a projectile,the combination of a casing,a 
shaped charge in the rear portion of said casing and 
shaped to provide a forwardly-directed cavity,an elec 
tricaly-operated detonatorat the rearward portionofand 
in detonating relation with Said charge,electrical induc 
tion means for energizing Said detonator,a holow nose 
Supporting portion Secured to Said casing forwardy of 
Said charge,a nose movably attached to Said portion and 
adapted to be moved relative thereto upon impact,and 
means connecting said nose to Said induction means to 
energize said detonator upon Said relative movement of 
said nose upon impact,Said connecting means extending 
along and closely adjacent the inner Side walls of Said 
casingin the space between Said Shaped charge and Said 
nose,whereby Said Space is Substantially unobstructed. 

5. In a projectie,the combination of a casing,a 
shaped charge therein and having a conical cavity at 
one end,an electrically-operated detonatorin said charge 
spaced from the apex of Said conical cavity,a hollow 



2728296 13 
member Secured to said casing in the vicinity of said 
conical cavity and extending beyond Said charge,a nose 
member movably attached to said holow member and 
adapted to be moved relative thereto upon impact of the 
projectile with an object,an electrical coi means secured 
to one of Said members,an electrical circuit connecting 
said coil meansto said detonator,a magnetic means mov 
ably associated with Said electrical coil means for gen 
erating current therein and Secured to the other of Said 
members,a device associated with Said electrical circuit 
to prevent the fiow of current therein to Said detonator, 
means connected with Said device adapted to become 
activated after movement of the projectile has been 
initiated and before impact of the Same to render the 
device inoperative to prevent the flow of current to the 
detonatorwhereby uponimpact said nose will cause rela 
tive movement between said coil and magnetic means 
therebygenerating current to energize Said circuit to ex 
plode Said detonator and thereby Said charge. 

6. In a projectile,the combination of a casing,a 
shaped charge therein and having a conical cavity at 
one end,an electricaly-operated detonatorin Said charge 
Spaced from the apex of Said conical cavity,a hollow 
member Secured to said casing in the vicinity of Said 
conical cavity and extending beyond Said charge,a nose 
member movably attached to said holow member and 
adapted to be moved relative thereto uponimpact of the 
projectile with an object,an electrical coil means Secured 
to one of Said members,an electrical circuit connecting 
said coil meansto Said detonator,a magnetic means mov 
ably associated with Said electrical coil means for gen 
erating current therein and Secured to the other of said 
members,whereby upon impact Said nose wil cause 
relative movement between Said coil and magnetic meanS 
generating current to energize Said circuit to explode Said 
detonator and thereby Said charge. 

7. In a projectile,the combination of a casing,a 
shaped charge in the rearportion only of said casing and 
provided with a forwardly-directed conical cayity,an 
electrically-operated detonator mounted in Said charge, 
electrical means for energizing Said detonator,a holow 
nose supporting portion Secured to Said casing in the 
vicinity of said cavity and extending forwardly of Said 
charge,a nose movably attached to Said portion and 
adapted to be moved relative thereto uponimpact,means 
connecting Said nose with Said electrical means whereby 
upon said relative movement of Said nose upon impact 
said electrical means will operate to energize Said deto 
nator to explode the same and thereby the charge,Said 
last-named means extending along and ciosely adjacent 
the inner side wals of Said casing in the Space between 
said shaped charge and said nose,whereby Said Space is 
Substantially unobstructed. 

8. In a projectile,the combination of a casing,a 
shaped charge thereinprovided with a forwardy-directed 
cavity,an electrically-operated detonator mounted in the 
rear portion of said charge,electrical means for ener 
gizing said detonator,a device associated with Said elec 
trical means for rendering the Same inoperativeto afect 
said deonator,means attached to Said device adapted, 
after movement of the projectile has been initiated and 
before impact of same,to rendersaid device inoperative 
whereby saidelectrical meansisplaced in an operative 
condition to energize said detonator,a holow nose Sup 
porting portion secured to Said casing in the vicinity of 
said cavity and extending forwardly of Said charge,a 
nose movablyattached to said portion and adapted to be 
moved relative thereto upon impact,means connecting 
said nose with saidelectrical means whereby upon Said 
relative movement of said nose upon impact Said elec? 
trical means will operate to energize Said detonator to 
explode the same and therebythe charge,Said last-named 
means being closely adjacent the walls of said casing be 
tween said shaped charge and nose to thereby1eave un 
obstructed the space between Said charge and noSe. 
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9. In a projectile,a hollow casing,a shaped charge in 

Said casinghavingaforwardly openingcavity,a nosepor 
tion over the forward end of said casing and movable 
relatively to Said casing on impact,an induction coil 
carried by Said casing adjacent said nose portion,a mag 
net carried by Said nose portion in position to induce a 
voltage in Said coil on impact,electrically-energized 
means for detonating said charge,and a circuit includ 
ing Said coi and means. - 

10. A projectile comprising a shell casing,a shaped 
charge in the rear portion of said casing,said charge 
having a forwardly-opening cavity,a nose carried by said 
casingand movable withrespectthereto onimpact,means 
carried by said nose and casing and cooperable to gen 
erate a voltage in reSponse to movement of Said nose as 
aforesaid,a squib in detonatingrelation with said charge, 
an electric circuit including said generating means and 
squib,means normaly preventing the flow of current 
to Said Squib,and means reSponsive to movement of Said 
projectile in fight,for rendering Said fiow-preventing 
means inoperable to thereby arm Said projectile. - 

11. In a projectile fuse for detonating shaped charges, 
said fuse comprising an electrical coil,a permanent mag 
net disposed for movement relatively to the coil on im 
pact of the projectile with a target,forproducing an elec 
tric current in the coi, an electric detonator adapted to 
explode said charge and electricaly connected to the 
coi,Safety means interposed in the circuit of the coil 
and detonator,actuated after initiation of the movement 
of the projectile in which the fuse is mounted,forcom 
pleting a circuit to the detonator whereby the detonator 
will be discharged by a movement of the magnet relative 
1yto the coil uponimpact,said coil being mountedin the 
nose of the projectile,Said projectie nose being provided 
with a movable impact receiving portion,Said magnet 
being connected to the movable nose portion. 

12. In a projectile,a holow casing,a Shaped charge 
in Said casing having a forwardly opening caVity,a nose 
portion over the forward end of Said casing and movable 
relatively to said casing onimpact,an induction coil car 
ried by said casing adjacent Said nose portion,a magnet 
carried by said nose portion in position to induce a volt 
age in said coi on impact,electrically-energized means 
for detonating Said charge,a circuit including Said coil 
and means,a switch in Said circuit,means urging Said 
switch into movement toward closed position,fiuid pres 
sure means normally opposing Said movement,and 
means responsive to initial movement of Said projectile 
for releasing the pressure of Said fiuid preSSure means to 
therebypermit closing of Said switch and arming of Said 
projectile. 

13. In a projectile,agenerally cylindrical casing hav 
ingan ogival nose portion,a charge in the rearward por 
tion of said casing,Said charge having a forwardly-di 
rected cavity,a cap portion over Said nose portion and 
movable rearwardly with respect to Said nose portion on 
impact of Said projectile,induction means including a 
coilcarried by one said portion and cooperative to induce 
a voltage in said coilin response to relative movement 
ofsaidportions,aprimerin detonatingrelation with Said 
charge,a circuit for detonating Said primer,Said circuit 
including said coil and an arming Switch,Spring means 
urging said switch into closed position,means including 
a body offluid underpressure for resisting the action of 
said spring means,and means responsive to launching of 
saidprojectile forreleasingthe preSSure of Said fuid, 

14. A projectile comprising a Shel casing,a Shaped 
chargeinthe rearportion of Said casing,Said charge haV 
ing a forwardly-opening cavity,a nose carried by Said 
casing and movable with reSpect thereto on impact,gen 
erating means actuated by relative movement of Said 
nose and casing and cooperable to generate a Voltage in 
response to movement of said nose as aforesaid,a Squib 
in detonating relation with said charge,an electric circuit 

75 including saidgenerating means and Squib,means nor 
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malypreventing the fow of current to said squib,means 
reSponsive to movement of Said projectie in fight for 
rendering Said flow-preventing meansinoperable to there 
by arm said projectie,Saidgenerating means comprising 
a Solenoid and cooperating magnet movable with reSpect 
to Said Solenoid in reSponse to impact,to generate a volt 
age therein,1ever means carried by Said casing and 
pivoted in response to movement of Said nose,and fiexi 
ble cable means connecting Said lever means and magnet 
to move the iatter. 

15,In a projectile,a hollow casing,a Shaped charge in 
said casing having a forwardly opening cavity,a nose 
portion over the forward end of Said casing and movable 
relatively to Said casing onimpact,an induction coi car 
ried by Said casing adjacent said nose portion,a magnet 
carried by Said nose portion in position to induce a volt 
age in Said coil on impact,electrically-energized means 
for detonating said charge,a circuit including Said coil 
and detonating means,a Shorting element electrically 
connecting the lead wires to Said detonating means,and 
a set-back actuated element engaging Said Shorting ele 
ment and operable to shearthe Same in response to firing 
of said projectile. 

16. Aprojectile as recited in claim 15,dielectric means 
forming a toroidal chamber coaxial of the rotation axis 
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of Said projectie,a giobule of electrolytic liquid in Said 
chamber,and first and Second electrical contacts in di 
ametrically opposite relation in Said chamber and con 
nected in said circuit, Said liquid forming a ring in re 
Sponse to Spinning of Said projectile to electricaly con 
nect Said contacts and cloSe Said circuit. 
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