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The invention described herein may be manu-
factured and used by or for the Government for
governmental purposes, without the payment to
me of any royalty thereon.

My invention relates to improvement in fuzes,
particularly in connection with the use of shaped
charges.

Shaped charges having conical cavities which
have the effect of concentrating the blast leav-
ing the cavity into a jet of intense penetrating
power have been in use for a long time. During
the present war, the addition of steel cones as
liners for the cavities have made them more
penetrating and persistent than unlined ones.
This present .invention does not apply to the
shaped charge cavities per se, nor to the shape
or angle of the lining of the cavities.

Shaped charge artillery ammunition with base
fuzes, the type customarily employed, can be
fired only at relatively low velocities because,
due to the inherent delay of mechanical base
fuzes, the ballistic cap crushes excessively at high
velocities of impact, thus decreasing the required
standoff and decreasing the effectiveness of the
shell. On the other hand, if conventional nose
fuzes adapted to give the necessary base initi-
ation of the charge are assembled to the ballistic
cap, crushing and distortion of the fuze and cap
on impact at high velocity, especially at large
angles of incidence, will cause malalignment of
the fuze parts, thereby preventing dependable
base initiation of the charge.

The primary object of this invention is to pro-
vide means whereby a conventional nose fuze
may be mounted within the shell and attached
directly to the shell hody out of contact with
the ballistic cap.

It is a further object of my invention to pro-
vide means of preventing axial malalignment of
the fuze parts regardless of the crushing or dis-
tortion of the ballistic cap on angle impact.

It js another object of my invention to pro-
vide a firing pin for the fuze which will improve
certainty of functioning on angle impact of the
ballistic cap.

It is a still further object of my invention to
provide a fuze for use in shaped charge projectiles
whereby the functioning time of the projectile
will be greatly reduced, thus materially increas-
ing the striking velocity of the projectile.

Other objects and advantages of the inven-
tion will become apparent during the course of
the following description.

The accompanying drawings forming part of
the specification illustrate the manner in which
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T attain these objeets. Similar numbers are used
to designate like parts throughout the specifica-
tion and drawings.

In the drawings:

Figure 1 is a section of a high explosive shell em-
bodying my invention, the enclosed fuze and the
booster for the shaped charge being shown in
elevation,

Figure 2 is a transverse section taken on line
2—2 of Figure 3, :

Figure 3 is a view generally similar to Figure
1 in which the fuze is placed further back from
the nose of the shell,

Figure 4 is a transverse section taken on line
4—4 of Figure 3,

Figure 5 is a longitudinal section of the fuze
shown in Figures 1 and 3, and,

Figure 6 is an alternate firing pin arrangement
for use with this invention.

Referring now to the drawings, particularly
to Figure 1, the numeral {0 designates generally
a shaped charge artillery shell of a character
adapted to be fired from a rifled barrel, and in-
cludes a hallistic cap or windshield (1 and a
body portion 12. The body portion 12 is pro-

. vided with a longitudinal cavity wherein the

shaped charge 13, a booster (4, a detonator 15,
and a funnel shaped cavity liner 16 for con-
centrating the jet is contained, the said cavity
liner being provided with an annular flange 1
at its forward extremity for supporting the said
liner and the attached booster {4 and detonator
15 on the annular shoulder 18 formed in the
wall of the body portion (2. The body portion
12 is also provided with a rotating band 19 and
an internally threaded opening 20 in its rear
extremity to accommodate a base plug 20°, and
internal threads 2{ at its forward end adjacent
the shoulder 18.

The windshield 11 is generally conical in form,
its apex being rounded to form a nose 22 pro-
vided with a bore 23 to accommodate a contact
pin 24, said contact pin 24 being secured in the
bore 23 by a shear pin 25. Screw threads 26 are
previded on the inside of the open end of wind-
shield 1. The windshield {f and the body por-
tion {2 are united by means of a ring member
27 arranged for threaded engagement with the
serew threads 21 and 26 of the said windshield
body portion, respectively. The inside diameter
of the forward portion of ring member 27 is en-
larged to provide screw threads 28 and an an-
nular shoulder 29, the purpose of which will be
pointed out later.

A fuze 30, which may be of a conventional
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nose type, is mounted within the windshield (1
on @ support which may be formed as a cone
31, as shown in Figure 1, or as a tripod 32 having
T-shaped legs, as shown in Figures 2 and 3, the
said support being arranged with an internally
threaded recess 33 to engage the threaded end
34 of the fuze 30. "The.cone 31 rand the:legsrof
the tripod -32 are .arranged to "be .received in
threaded engagement by the screw threads 28
of the ring member 27 and to be supported on
the annular shoulder 29 of the said ring member,
the support being entirely out of direct contact
with the windshield II.

=
-y

The fuze 3¢, as shown in Figures 1, 3 and B, is

provided with a firing pin“$§5 retainetl-in -avsdfe -

position before impact by a shear pin 28 through
the hody of the fuze 38. To improve ceriainty of
functioning cn angle impact, theAring Pin85-has

a cup-like end 37 while the contact pin 24 has -

a point end §8. This arrangement of cup-like
rend amispoint smay ke mlieimnated, showever, 7ani
Ahrerconbach pini2d may-werprovided withahe cup-

like end 27 and the fuze firing (pinrwitho poind

38 on its forward end, as shown:inFigure:§, with-
.oud dffecting -the:functicning-ofthe mvention.

‘Safety-ofithe:fuze:38 is further assured hy the
wuse ~of centrifugal safety -biloglks 58 mounted on
the pivot pins 40. Initiation of the base:détonat-
ying element 45 -is -secured by :means of za-hollow
charge primer 4{ adapted to project its ‘high
wwelocity ;jet ‘down sthe -axial «tube 32 dtbached to
$hergpex: end ‘of 2thecavity liner 8 when- deto-
nated by the firing pin 3% upon:impact.
In:the:faorm-shown in:Figure:3,:the same:prin-

ciples obtain, the sole difference :being that -the v

“fuge 38 isiplaced [farther back from the-ncss to
permit additional-crushing of :the kallistic -cap
nvithout -distortion jor misalignment of tre fuze
and base detonator. Insthis.case,thecontaei-pin
#3-is-much:longer:than the pin 2§ of Pigura'l;
s keph:inalignment by a;pinrsupporting-spider &
wattached to the windshield by swelding-or other-
avise. In -all other respects, the .fuze is-con-
strueted: and functions:as: heretofore.described.
In:operation the contact pin 24 or-43.is driven
-bazck into the-shell upen impact after shear: pin
2% is-brolen, driving-the-firing:pin.83 of the:fuze
.32 .againstithe orimer- 41, the-shear:pin 2§ being
<broken ‘hy the foree-.of .the impaet of :the-eon~

stach:pin: against-the fiving:pin. The safety bloeks.

-39 have :already moved -out-af -the :path of the
<firing :pin35 hy centrifugal force during the ro-
-tating flight-of the:shell. ‘Theprimer-&! is.deto-
snated by -the firing pin 3§, ;projecting its :high
-veloeity jet’ against -the -base rdetonator -5, deto-
snatingit.as heretofore.pointed aut. B
.. AWhereas (Ghe (ormal Tunctioning time-of sthe
scanventional -hase fuzes now .used 'in shaped
charge projectiles is of the order:of-several milli-
:seconds, il is-estimated-that:the -overall;:funection-
Jing time:of-the fuze:of the.present.design will not
sexeeed 2 small fraction of one-millisecond, which
wwilljpermit . material increase.in striking velocity
tof. shaped:charge projectiles,.and will increase-the
.mertainty of functioning -at high :angles -of -.ob-~
Jiguity.
T4-is-t0.-be understood that the.form of my.in-
~wantion herewith .shown.is .to:be.taken.as.a.pre-
favred -example .of the :same, .and that various
.medifieations may e .made.in the combination
and.arrangement.of paris disclosed in the draw-
_ing accompanying this invention without depart-
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ing from the spirit thereof as defined in the
claims annexed hereto.
Having thus described my invention, I claim:
1. A fuze of the character described comprising
a shell body containing a shaped charge and a
detonator therefor, a windshield for said body,
cgecuring means “whereby “the “windshield is se-

.cured tossdidsshell body, a-fuze supported within

said windshield, said fuze being provided with a
ifAring pin and safety means for the said firing
_pin, supporting means attached to and cooperat-
“ing with the said securing means to support the
ssaidsfuze within:the said windshield without con-
‘tact therewith, a slidable contact pin supported
by ‘sdafd ‘windshield and releasably connected
therewith, said contact pin being responsive to
the impact of the windshield against a target to
strike agginst ‘the firing pin of said fuze, and
-cooperating contact components comprising 2
cup-like terminus formed on a slidable pin and
- peirted terminusion ansoppositely: dispased:pin,
-one. gf [thessait components-being -formed-on -the
firing pin rof "the rsaid :fuze -and :the ;other .com-
ponent keing formed.on:theiend.of :the:said:con~
tact.pin opposingithesaidroneiol said.components
-whereby:non-slidingcontact between: the.contact
pin and the firing pin may be obtainedat -high
‘gnglesiof Goligulty.

9. e structure-of :claim . 1 -wherein .the.sup-
‘portingimeansiforithe fuze comprises:a.generally
.cone-Shaped “mexiber yarranged -for ;positioning
swithin the windshield :and -having.means faor.at-
spachmens 'with ithe sald ssecuring .means out «wof
cgonbactwith-thesdidwindshield. -

3. A structure ofekdim 4 wherein Ahewsupport-
“syeg *mrreans *for she rcontact pin comprises -a -pin

supporbing spiderattathed tothe saidswindshield.

4. The structurerof elaim:1-wherein the:ssafety
means forithe,ffuze'-.ﬁringnpinaeomprisesgpivntally

d %9 connected salety blocks positioned within-the.said

“fuze radjacent vthe saill firing :pin, -said -safety
Bloeks being responsive tor centrifugal iorce,;and
:g, pinishearable -upon:impact-.of -the said :contaet
-pin upon:thesaidfiring pin.

B, rInsaé’proj‘e‘ctilef_t:ompzi‘sing'.ta;hoHoW=body'~sup-
~poiting fat "itstopen:end & windshield -extending
forwardly of said -open end -and-ashaped.charge
“fuze within saiil -windshield .in -spaced ;relation~
-§Hip and:in:aligrmerit -with a:fuze firing:pin re-
ileasa‘,b‘ly'-'supportedzin?thez'nose-,of;'said'rwind-shiel’d,
s funnél:shapedieavity liner supportedatsaidopen

end having its eylindrical .portion -extending »in
-gpposite direction to isaid Agirdshield -in zalign-
‘ment with:said fuzefiving -pin:and said duze,'the
“freereénd of:saiteylinGrieal;portion fixed tora.det-
rongtor-positiored.in the base:of said hollow-body,
an explosive material between:said segvity : liner
-a1id fsaitl Itroltow “body, -said cylindrical portion
'providing ra«conduitfor -detonation.of -said deto-
-natorby said:iuze. :
: CLATDIUSH.:.M. ROBERTS.
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