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SPINNING PROJECTILE (71)   We, WERKZEUGMASCHINENFABRIK  to overcome the
frictional forces, whereas, OERLIKON-BUHRLE AG, a Company organ-  on the
other hand, during self-destruction ised and existing under the laws of
Switzer-  the mass of the hammer sleeve should be land, of Birchstrasse
155, CH-8050 Zurich, small to insure that the self-destruction  55 5
Switzerland, do hereby declare the invention,  spring need not accelerate
any large mass. for which we pray that a patent may be    Hence, it is an
object of the present granted to us, and the method by which it is
invention to provide an improved con- to be performed, to be particularly
described  struction of impact fuze which fulfils both in and by the
following statement:-       of these basically contradictory require- 60 10
ments. BACKGROUND  OF THE INVENTION                Accordingly the present
invention pro- The present invention relates to a new  vides an impact fuze
for a spinning pro- and improved construction of impact fuze  jectile,
comprising a fuze housing provided for spinning projectiles, which is of
the type  with a bore, a detonator cap, means for 65 15 comprising a firing
pin for piercing a deton-  mounting said detonator cap in said bore, a ator
cap. a hammer sleeve secured to the  firing pin for piercing said detonator
cap, firing pin, and a spring under the action  a hammer sleeve to which
there is attached of which the hammer sleeve together with  said firing
pin, centrifugal locking means the firing pin can be displaced against the
for holding the hammer sleeve in a rest 70 20 detonator cap.
position with the firing pin spaced from There is already known to the art
an im-  the detonator cap, a spring for displacing pact fuze of this
general type wherein a  the hammer sleeve together with the firing
relatively large hammer sleeve is displace-  pin towards the detonator cap,
an inertia ably arranged within a cylindrical bore. body for increasing the
response sensitivity  75 25  The hammer sleeve is provided at its front  of
the fuze, said inertia body being located end with a firing or ignition pin
which must  behind said hammer sleeve, said inertia be pushed or displaced
with a certain speed  body having a front end face defining a against a
detonator cap to insure reliable  front contact surface, said hammer sleeve
response of the latter.                   having a rear end face defining a
rear con- 80 30    The state-of-the-art impact fuze requires  tact surface,
said front contact surface and a relatively large spring which is capable
said rear contact surface confronting one of accelerating the mass of the
hammer  another, said inertia body bearing with its sleeve to such a degree
that the detonator  front contact surface directly against the cap is
pierced at the required speed. In  rear contact surface of said hammer
sleeve 85 35 the event that the projectile impacts against upon impact of
the projectile in order to the target at a small angle of, for instance,
increase the mass of the hammer sleeve less than 5 degree and is
subsequently deflected, during piercing of the detonator cap by the then
inertia forces directed perpendicular to  firing pin owing to the inertia
of the inertia the fuze axis act upon the hammer sleeve  body.
90 40  and the spring. The hammer sleeve and    The invention will be
better understood the spring are biased against their guide and  and
objects other than those set forth the thus resulting frictional forces
prevent  above, will become apparent when con- displacement of the hammer
sleeve. The  sideration is given to the following detailed firing pin then
impacts with too small velo-  description thereof. Such description makes
95 45 city or speed against the detonator cap  reference to the annexed
drawings wherein: with the result that there is no longer    Figure I is a
longitudinal sectional view positively insured for firing of the detonator
through a first exemplary embodiment of cap.
an impact fuze constructed according to In order to avoid this difficulty
the mass  the invention and illustrated in its unarmed 100 



50  of the hammer sleeve must be as large  or safety position, as possible
upon impact, in order to be able    Figure 2 illustrates on an enlarged
scale    ) 2                                       1,494,268
2 a detail of an impact fuze according to a  ing bodies 21 are held
together by means second exemplary embodiment and shown  of a small
centrifugal band 22 composed. in the armed position; and               for
instance, of a thin metallic foil and Figure 3 is a longitudinal sectional
view  wound about the locking bodies 21. Further- 5 through the same impact
fuze as shown  more, the displacement of the hammer 70 in Figure 2, and
illustrated in the armed  sleeve 15 is prevented by means of sub- position
but with a different construction of stantially spherical-shaped
centrifugal bodies inertia body.                            23 located in
radial bores 24 of the hammer Describing now the drawings, it is to be
sleeve 15 and under the action of the pro- 10 understood that there are
shown therein  jectile spin bear against a substantially  75 sufficient
details of the various embodiments  conical surface 25 provided at the
inside of of impact fuzes constructed in accordance  the guide sleeve 13.
Rearwardly or be- with the teachings of the present inven-  hind the hammer
sleeve 15 there is dis- tion, whereas as a matter of simplification
placeably arranged an inertia body or inertia 15 and clarity of
illustration the projectiles has  means 26 within the fuze housing 10.  80
not been particularly shown inasmuch as    The impact fuze of the modified
arrange- the same is conventional in the art. Turn-  ment of Figure 2
differs from the impact ing attention to the embodiment of impact  fuze
illustrated in Figure 1 only with respect fuze as shown in Figure I it is
to be under-  to the form or shape of the inertia body 26. 20 stood that
the same comprises a fuze hous-  The inertia body 26 according to this
second  85 ing 10 adapted to be threadably connected  exemplary embodiment
possesses two sub- into a conventional and thus not particularly
stantially cylindrical portions 26a and 26b shown projectile body of a
spinning pro-  of different diameter which are intercon- jectile. There is
threaded by means of  nected with one another by a forwardly 25 threading
31 provided at a bore lOa and  widening or tapering conical portion 26c. 90
a bearing body 11 such bearing body into  The bore 32 within which there is
located the aforementioned bore of the fuze hous-  the inertia body 26
likewise possesses two ing 10. This bore lOa possesses a shoulder
substantially cylindrical portions 34 and 36 12 against which bears a guide
sleeve 13. of different diameter and which are inter- 30 Seated upon the
guide sleeve 13 is a guide  connected with one another by a forwardly  95
disk or plate 14 which is pressed by means widening or tapering
substantially conical of the bearing body 11 against the guide  surface 28.
sleeve 13, so that the aforementioned com-    The inertia body 26 of the
embodiment of ponents or parts are fixed within the fuze  Figure 2 is
dimensioned such that during 35 housing 10. A hammer sleeve 15 is dis- its
displacement towards the front it can 100 placeably guided by means of its
lower  slide by means of its rearmost edge 27 upon portion 15a in the guide
sleeve 13 and with  the conical surface 28. Further details of its upper
portion l5b in the guide disk 14. the impact fuze of the arrangement of
Figure At the upper portion l5b of the hammer 2 will be apparent from  the
showing of 40 sleeve 15 there is integrated or secured a  Figure 3 wherein
the fuze thereof only 105 firing or ignition pin 16 or equivalent struc-
possesses a different construction of inertia ture. In the bearing body 11
there is ar-  body 26 as will be more fully explained ranged a
substantially spherical-shaped rotor hereinafter. By way of completeness it
is 17 which contains a detonator cap 18 and  mentioned that throughout the
various em- 45 which can be rotated by virtue of the spin  bodiments
generally the same or analogous 110 of the spinning projectile out of the
illus-  components have been designated, when- trated safety or unarmed
position into the  ever convenient, with the same reference armed position.
Furthermore, there is se- characters. cured a reinforcement charge 19 at
the    Continuing, in contrast to the arrange- 50 bearing body 11, this
reinforcement charge  ment of Figure 2, in the impact fuze shown 115
protruding into the not particularly illus-  in Figure 3 the inertia body
or inertia means trated standard explosive charge of the pro-  26 is
dimensioned such that during its dis- 



jectile body. A self-destruction spring 20  placement towards the front it
can slide by bears at one end at the floor or base lOb  means of its
conical surface 30 upon an 55 of the fuze housing 10 and at the other end
edge 29 of the bore 32.              120 against the floor 15c of a bore or
recess 15d    Having now had the benefit of the dis- of the hammer sleeve
15. This spring 20  cussion of the various exemplary embodi- strives to
displace the hammer sleeve 15  ments of impact fuze of this development.
together with the firing pin 16 against the  the mode of operation will be
considered and 60  detonator cap  18. This displacement is  is as follows:
125 hindered by a number of locking bodies 21    Upon firing the not
particularly illustrated which bear at one end at the guide disk
projectile the rotor 17 is rotated out of or plate 14 and at the other end
at a shoulder  the position of Figure 1 into the position l5e of the hammer
sleeve 15. The sub-  of Figure 3 due to the spin of the pro- 65 stantially
segment-shaped locking or block- jectile. Consequently, the firing or
ignition 130    3                                         1,494,268
3 pin 16 is in a position where it can pierce  or the edge 29 of the bore
32 slides upon or puncture the detonator cap 18. Further,  the
substantially conical surface 30 of the owing to the projectile spin the
centrifugal  inertia body 26 towards the outside and for- band 22 is
unwound from the position shown  wardly and displaces the hammer sleeve 15
5  in Figure I into the position shown in  with the firing pin 16 against
the detonator 70 Figure 3. whereby also the locking or block-  cap 18. ing
bodies 21 are shifted out of their lock-    Due to the cylindrical guiding
of the inertia ing position into the release position. The  body 26 there
is avoided the danger that hammer sleeve 15 is then only still held by  the
projectile will be detonated or exploded 10  the centrifugal bodies or body
means 23  directly after exit from  the barrel of the  75 which, under the
action of the projectile  weapon. spin, bear against the substantially
conical    After the departure of the projectile out surface 25 of the
guide sleeve 13, and thus  of the weapon barrel, when acceleration prevent
a puncture or piercing of the deton-  forces no longer act upon the
projectile and 15  ator cap 18 by the firing pin 16.          thus upon the
inertia body 26, there is 80 In the event that the projectile hits the
present the danger that with eccentric posi- target at a very small angle
of, for instance,  tion of the center of gravity of the inertia 3 degree to
5 and is substantially deflected, inertia  body 26 in the absence of any
cylindrical forces directed also perpendicular to the  guiding the inertia
body will shift or dis- 20  fuze axis act upon the hammer sleeve 15  place
transversely with respect to the pro- 85 and the self-destruction spring
20. Hence,  jectile axis under the effect of the centrifugal there then act
upon the hammer sleeve 15  force, and thus the hammer sleeve 15 will and
the self-destruction spring 20 frictional  be displaced forwardly, with the
result that forces by means of which there is prevented  there could occur
a premature destruction or 25  the displacement of the hammer sleeve 15
explosion of the projectile.                 90 bv the self-destruction
spring 20. Under    While there is shown and described pre- certain
circumstances it is possible for the  sent preferred embodiments of the
inven- displacement to then occur so slowly that  tion, it is to be
distinctly understood that the ignition of the detonator cap 18 by  the
invention is not limited thereto, but may 30  means of the firing pin 16 is
no longer  be otherwise variously embodied and prac- 95 insured. However,
this danger is benefici-  ticed within the scope of the following ally
avoided by virtue of the arrangement  claims. of the inertia body or
inertia body means 26. Upon impact of the projectile the inertia    WHAT WE
CLAIM  IS:- 35  body 26 and the hammer sleeve 15 are    1. An impact fuze
for a spinning pro- 100 forwardly accelerated by virtue of their  jectile,
comprising a fuze housing provided inertia forces. The inertia body 26 thus
with a bore, a detonator cap, means for drives the hammer sleeve 15, so
that the  mounting said detonator cap in said bore, a firing or ignition
pin  16 secured to the  firing pin for piercing said detonator cap, 40
hammer sleeve 15 impinges against the  a hammer sleeve to which there is
attached 105 deonator cap 18 with the required velocity. said firing pin,
centrifugal locking means 



It is advantageous if the inertia body 26  for holding the hammer sleeve in
a rest is not formed of a single piece i.e. integrally  position with the
firing pin spaced from with the hammer sleeve 15. During the  the detonator
cap, a spring for displacing 45  self-destruction the hammer sleeve 15 is
the hammer sleeve together with the firing 110 exclusively accelerated by
the self-destruc-  pin towards the detonator cap, an inertia tion spring
20. In this case the mass of  body for increasing the response sensitivity
the hammer sleeve 15 should be as small  of the sleeve, said inertia body
being located as possible. If the hammer sleeve 15 and  behind said hammer
sleeve, said inertia 50  the inertia body 26 were formed of one  body
having a front end face defining a 115 piece, then the self-destruction
spring 20  front contact surface, said hammer sleeve would have to
accelerate much too large  having a rear end face defining a rear con- a
mass, so that it is conceivably possible in  tact surface, said front
contact surface and certain instances there is not attained the  said rear
contact surface confronting one 55  speed or velocity needed for igniting
the  another, said inertia body bearing with its 120 detonator cap by means
of the firing pin.    front contact surface directly against the As soon as
in the case of grazing or  rear contact surface of said hammer sleeve
glancing shots the inertia body or inertia  upon impact of the projectile
in order to body means 26 of the arrangements of  increase the mass of the
hammer sleeve 60  Figures 2 and 3 have shifted somewhat upon  during
piercing of the detonator cap by the 125 impact of the projectile, the
inertia body,  firing pin owing to the inertia of the inertia under the
action of the inertia force effec-  body. tive perpendicular to the fuze
axis, slides    2. A fuze according to Claim 1, where- by means of its edge
27 upon the sub-  in the inertia body possesses two substan- 65  stantially
conical surface 28 of the bore 32, tially cylindrical portions of different
dia- 130    3                                          1,494,268
3 pin 16 is in a position where it can pierce  or the edge 29 of the bore
32 slides upon or puncture the detonator cap 18. Further,  the
substantially conical surface 30 of the owing to the projectile spin the
centrifugal  inertia body 26 towards the outside and for- band 22 is
unwound from the position shown  wardly and displaces the hammer sleeve 15
5  in Figure 1 into the position shown in  with the firing pin 16 against
the detonator 70 Figure 3, whereby also the locking or block-  cap 18. ing
bodies 21 are shifted out of their lock-    Due to the cylindrical guiding
of the inertia ing position into the release position. The  body 26 there
is avoided the danger that hammer sleeve 15 is then only still held by  the
projectile will be detonated or exploded 10  the centrifugal bodies or body
means 23  directly after exit from  the barrel of the  75 which, under the
action of the projectile  weapon. spin, bear against the substantially
conical    After the departure of the projectile out surface 25 of the
guide sleeve 13, and thus  of the weapon barrel, when acceleration prevent
a puncture or piercing of the deton-  forces no longer act upon the
projectile and 15  ator cap 18 by the firing pin 16.           thus upon
the inertia body 26, there is 80 In the event that the projectile hits the
present the danger that with eccentric posi- target at a very small angle
of, for instance,  tion of the center of gravity of the inertia 3 to 5
degree and is substantially deflected, inertia  body 26 in the absence of
any cylindrical forces directed also perpendicular to the  guiding the
inertia body will shift or dis- 20  fuze axis act upon the hammer sleeve 15
place transversely with respect to the pro-  85 and the self-destruction
spring 20. Hence,  jectile axis under the effect of the centrifugal there
then act upon the hammer sleeve 15  force, and thus the hammer sleeve 15
will and the self-destruction spring 20 frictional  be displaced forwardly,
with the result that forces by means of which there is prevented  there
could occur a premature destruction or 25  the displacement of the hammer
sleeve 15  explosion of the projectile.                  90 by the
self-destruction spring 20. Under    While there is shown and described
pre- certain circumstances it is possible for the  sent preferred
embodiments of the inven- displacement to then occur so slowly that  tion,
it is to be distinctly understood that the ignition of the detonator cap 18
by  the invention is not limited  thereto, but may 30  means of the firing
pin 16 is no longer  be otherwise variously embodied and prac- 95 



insured. However, this danger is benefici-  ticed within  the scope of the
following ally avoided by virtue of the arrangement  claims. of the inertia
body or inertia body means 26. Upon impact of the projectile the inertia
WHAT WE CLAIM  IS:- 35  body 26 and the hammer sleeve 15 are    1. An
impact fuze for a spinning pro- 100 forwardly  accelerated by virtue of
their  jectile, comprising a fuze housing provided inertia forces. The
inertia body 26 thus  with a bore, a detonator cap, means for drives the
hammer sleeve 15, so that the  mounting said detonator cap in said bore, a
firing or ignition pin 16 secured to the  firing pin for piercing said
detonator cap, 40  hammer sleeve  15 impinges against the  a hammer sleeve
to which there is attached 105 deonator cap 18 with the required velocity.
said firing pin, centrifugal locking means It is advantageous if the
inertia body 26  for holding the hammer sleeve in a rest is not formed of a
single piece i.e. integrally  position with the firing pin spaced from with
the hammer sleeve 15. During the  the detonator cap, a spring for
displacing 45  self-destruction the hammer sleeve 15 is  the hammer sleeve
together with the firing 110 exclusively accelerated by the self-destruc-
pin towards the detonator cap, an inertia tion spring 20. In this case the
mass of  body for increasing the response sensitivity the hammer sleeve 15
should be as small  of the sleeve, said inertia body being located as
possible. If the hammer sleeve 15 and  behind  said hammer sleeve, said
inertia 50  the inertia body 26 were formed of one  body having a front end
face defining a 115 piece, then the self-destruction spring 20  front
contact surface, said hammer sleeve would have to accelerate much too large
having a rear end face defining a rear con- a mass, so that it is
conceivably possible in  tact surface, said front contact surface and
certain instances there is not attained the  said rear contact surface
confronting one 55  speed or velocity needed for igniting the  another,
said inertia body bearing with its 120 detonator cap by means of the firing
pin.    front contact surface directly against the As soon as in the case
of grazing or  rear contact surface of said hammer sleeve glancing shots
the inertia body or inertia  upon impact of the projectile in order to body
means 26 of the arrangements of  increase the mass of the hammer sleeve 60
Figures 2 and 3 have shifted somewhat upon  during piercing of the
detonator cap by the 125 impact of the projectile, the inertia body,
firing pin owing to the inertia of the inertia under the action of the
inertia force effec-  body. tive perpendicular to the fuze axis, slides
2. A fuze according to Claim  1, where- by means of its edge 27 upon the
sub-  in the inertia body possesses two substan- 65  stantially conical
surface 28 of the bore 32, tially cylindrical portions of different dia-
130    4                                        1,494,268
4 meter which are interconnected with one  said front contact surface and
said rear con- another by means of a forwardly widening  tact surface
directly bear against one another substantially conical surface means.
at a location removed from  and out of 15 3. A fuze according to Claim 1
where-  contact with said centrifugal locking means. 5 in the inertia body
is arranged in the bore    5. An impact fuze substantially as des- of the
fuze housing, said bore including a  cribed herein with reference to the
accom- bore portion possessing two substantially  panying drawings.
cylindrical portions of different diameter which are interconnected with
one another     ERIC POTTER & CLARKSON, 10 by means of a forwardly widening
sub-              Chartered Patent Agents, stantially conical surface.
14 Oxford Street, 4. A fuze according to Claim 1 wherein
Nottingham. Printed for Her Majesty's Stationery Office by Burgess & Son
(Abingdon), Ltd.-1977. Published at The Patent Office, 25 Southampton
Buildings, London, WC2A lAY, from which copies may be obtained.    


