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published 17 Jan. 1979 (51) INT. CL.[err] F42C 11/04 (52) Index at
acceptance F3A DM (54) SPINNING PROJECTILE EQUIPPED WITH AN ELECTROMAGNETIC
IGNITION CURRENT GENERATOR (71)   We, WERKZEUGMASCHINENFABRIK  strives to
tilt the field  magnet about 50 OERLIKON-BUHRLE AG, a Swiss Company,  the
edge of the bearing surface. This tilting of Birchstrasse 155, CH-8050
Zirich, Swit-  moment must be counteracted by support zerland, do hereby
declare the invention, for  surfaces at the fuze housing at which bears 5
which we pray that a patent may be granted  the front portion of the
magnet. However, it to us, and the method by which it is to be  is
disadvantageous to apply to the magnet 55 performed, to be particularly
described in  additional friction forces, at a location other and by the
following statement:-         than the bearing surface, i.e. at the support
The present invention relates to a new  surfaces, because such frictional
forces will 10 and improved construction of spinning pro-  exert a driving
action in the direction of jectile containing an electromagnetic igni-
rotation, so that the difference in the rota- 60 tion or firing current
generator.        tional speed between the armature coil rotat- Generally
speaking, the spinning projec-  ing with the fuze housing and the field
mag- tile containing the electromagnetic ignition  net is reduced. The
rotational speed differ- 15 current generator of this development is of
ential is decisive for the magnitude of the the type comprising a fuze
housing, an inner  generated voltage.                  65 generator
component fixed in the housing    A drawback of the known generator re- and
containing an armature coil or winding  sides in the fact that the space
occupied by and an outer generator component provided  the plate-shaped
holder body is then not 20  with a field magnet. Our earlier Patent No.
available for other components of the fuze. 1,354,249 describes and claims
a projectile    Further, the housing wall bounding the 70 fuze having such
an arrangement.         blindhole bore must possess a certain thick-
According to a known spinning projectile  ness for strength considerations
since it car- equipped with an electromagnetic ignition  ries the entire
inner generator component 25  current generator of this type the field mag-
with the armature coil. Hence, the maximum net is arranged in a blindhole
bore of the  diameter of the field magnet which is deci- 75 fuze housing in
such a manner that it bears  sive for the attainable mass moment of iner-
through the agency of a plate-shaped holder  tia and the attainable
rotational speed dif- body forming one bearing body upon the  ferential, is
limited by the inner wall of the 30  base of the blindhole bore which is
equipped  blindhole bore. with a sliding bearing surface forming the    It
is an object of the present invention to 80 other bearing body. The bearing
surface  provide an improved construction of spin- possesses a much smaller
diameter than the  ning projectile containing an electromagnetic field
magnet. Upon passage of the projec-  ignition current generator which is
not asso- 35  tile through the barrel of the weapon there  ciated with the
aforementioned drawbacks is exerted on the one hand, upon the field  and
limitations of the prior art.      85 magnet an axial inertia force and, on
the    Accordingly the present invention pro- other hand, a centrifugal
force. The centri-  vides a spinning projectile of the type equip- fugal
force is present due to the fact that  ped with an electromagnetic ignition
current 40  the projectile axis, owing to the play which  generator,
comprising a fuze housing, an is present between the part of the projectile
inner generator component fixedly arranged 90 body located in front of the
guide band and  in said fuze housing and having an armature the inner wall
of the barrel, encloses a small  coil, an outer generator component
provided angle with regard to the axis of the bore of  with a field ring
magnet, said fuze housing 45  the weapon barrel, and thus the center of
having a peripheral recess in which bearing gravity of the magnet is not
located at the  means incorporating two substantially annu- 95 rotational
axis  of the  projectile.  The  lar bearing bodies are housed, one of the 



resultant  force  or  resultant  of  the  bearing bodies being mounted on
the fuze inertia  force and  the  centrifugal force  housing and the other
bearing body forming    2                                         1,538,246
2 part of the outer generator component, the  is part of a fuze or ignition
chain of the bearing bodies being of substantially the  fuze. The firing
element 17, for instance a same diameter as the field ring magnet and
detonator cap, contained in a jacket or shell forming a bearing means for
centering the  embodies a not particularly further illustra- 5  field ring
magnet.                         ted electronically ignitable,
flame-generating  70 Reference is now made to the accompany-  firing means.
A contact pin 18 of the firing ing drawings in which: -
element 17 protrudes through a bore in the Figure 1 is a longitudinal
sectional view  floor or base 13a of the armature portion through a fuze in
its transport position;  13 into a plug portion 19 which is arranged 10
Figure 2 is a cross-sectional view taken  in the bore 6 of the rear housing
portion 3  75 substantially along the line II-II of Figure  and engages
into a bore of the housing cover 1; and
9. The plug 19 is conected in any suitable Figure 3 is a fragmentary detail
illusira-  and therefore not particularly illustrated tion corresponding to
the showing of Figure  manner with the current storage device 7, 15  1, of
the fuze after firing.               which may be for instance typically
con- 80 Describing now the drawings, it is to be  stituted by a capacitor.
understood that to simplify the showing of    The front end surface of the
front housing the drawings only enough of the structure  portion 2
possesses a recess 20a in which of the spinning projectile has been shown
as  there is rotatably mounted a rotor 20, the 20  needed to enable those
skilled in the art to  axis of the rotor 20 being essentially parallel 85
readily understand the underlying concepts  to the projectile axis. The
rotor 20 possesses of the present invention. According to the  an eccentric
bore 21 in which there is arran- showing of Figure 1, the fuze illustrated
ged a detonator 22 forming part of the fuze therein will be seen to
comprise a fuze hous-  or chain ignition. In the so-called armed or 25  ing
I composed of a front housing portion  live position of the rotor 20 the
axis of the 90 2 and a rear housing portion 3 which are  bore 21 coincides
with the fuze axis. The connected with one another by means of the  charge
of the detonator 22 can be initiated threaded bolts or screws 14, 26 or the
like. by the flame action of the firing element 17. The fuze is arranged in
blindhole bore 4 in  The cavity 11 is in spatial communication 30  a tail
or rear portion 5 of the projectile and  via the bores 23, 24 in the
housing 1 and in  95 bears at the base or floor of such blindhole  the
rotor 20 with the bore 21 containing the bore. This blindhole bore 4 is
concentrically  detonator 22. arranged with respect to the lengthwise axis
A cover 25 closes the fuze housing I to- of the projectile. Arranged in an
axial bore  wards the front. The fuze is fixedly held by 35  6 of the rear
housing portion 3 are two  means of a threaded disk or plate 102 in the 100
conventional fuze elements indicated  by  projectile rear or tail portion
5, and such broken lines in the drawing, to wit, a cur-  plate 102 is
inserted into a part of the bore rent storage element 7 and electronic con-
4 of the projectile rear portion 5 provided trol means 8. The housing part
or portion 3  with threading. A capsule or detonator 27 40  possesses a
cover 9 having a forwardly pro-  containing  a  reinforcement charge, and
105 truding cylindrical projection or extension  which is concentric to the
fuze axis, forms 10 in which there is centered an axial wall  the last
element of the fuze or ignition chain portion 41 of the front housing
portion or  of the fuze. The capsule 27 is secured in a part 2. The front
housing portion 2 possesses  bore 101 of the threaded disc 102 and pro- 45
a cavity 11 in the central plane of which  trudes forwardly into an
explosive charge 110 there is located the fuze axis. In the cavity  28
which is arranged in a projectile body 11 there is arranged a double-pole
armature  portion 29 threaded with the rear part or 12, as best seen by
referring to Figure 2, tail portion 5. possessing a hollow cylindrical
central arm-    A  substantially ring-shaped double-pole, 50  ature portion
13 having a floor or base 13a  transversely magnetized field magnet 30 is
115 which bears upon a recess in the housing  arranged in a ring-shaped or
annular recess 



cover 9. this recess being concentric to the  31 of the fuze housing 1,
this recess 31 being fuze axis. The front housing portion 2 bears  formed
as a circumferential or peripheral under the pressure of the threaded bolts
or  groove. Moreover, the inside of the recess 55  screws 14, 26 on an end
surface of the arma-  31 is bounded by the wall portions 10, 41 120 ture
portion 13, whereby the armature 12 is  and both of the pole shoes 15a. The
magnet connected with the fuze housing 1. Two  30 is fixedly connected with
a front bearing arms 15 extending outwardly from the cen-  body or race 32
of a longitudinal or axial tral armature portion 13 carry a respective
ball bearing 40 and bears via the balls 33 60  pole shoe 15a which bears
upon the exten-  upon a rear bearing body or race 34. The 125 sion or
projection 10 of the rear housing  balls 33 are not separated from one
another portion 3. Arranged upon the arms 15 are  by a cage, so that to
realize the required two windings or coils 16.                  load
bearing capability of the bearing there In a bore 13b in the armature
portion 13  can be arranged an appropriately large num- 65  there is
arranged a firing element 17 which  ber of balls. The support surface, by
means 130    3                                         1,538,246
3 of which the field magnet 30 and the front moment of inertia. Owing to
this large bearing body 32 fixedly connected therewith, moment of inertia
of the magnet 30 and its bear upon the balls 33, is formed by an  low
friction mounting, during the accelera- annular or ring-shaped groove 39,
accom-  tion phase of the projectile in the weapon 5  modated to the
diameter of the balls. A  barrel a large relative rotational speed de- 70
similar ring-shaped groove is also provided  velops between such magnet 30
and the in the rear bearing body or race 34. The  armature coils or
windings 16. The housing rear bearing body 34 bears against for-  wall
carrying the inner generator component wardly directed protruding or
bulging por-  with the armature 12 and armature coils 16 10  tions 36 of a
flexible element such as ring  forms the inside of the recess 31 so that
the 75 35 and which bulging portions are arranged  dimensions thereof do
not influence the dia- at a uniform angular spacing from one an-  meter of
the field magnet. other. The ring 35 is supported upon a rear    During
passage of the projectile through flank  or surface 37 of the ring-shaped
the weapon barrel a centrifugal force is 15  groove or recess 31 and is
directed perpen-  exerted on the magnet 30. The line of action  80 dicular
to the fuze axis. In Figure 1 the  of the resultant of this centrifugal
force and magnet 30 has been shown in its transport  the inertia force
simultaneously applied to position where it presses with its end sur-  the
magnet 30 intersects a plane, directed face, under the pressure of the
pre-biased  perpendicular to the fuze axis and contain- 20  projections or
bulging portions 36 of the  ing the support surface of the magnet 30, 85
ring 35, against a forward flank 38 of the  i.e. the edges of the
circumferential groove ring-shaped groove 31. In Figure 3 there is  39, at
a location between the support surface illustrated the position of the
field magnet  and the fuze axis. This also is the case when 30 after the
firing of the projectile, when the  the axial acceleration of the
projectile and 25  projections or bulging portions have been  therefore the
inertia force exerted on the 90 compressed together.
magnet 30 is still only relatively small. The Having now had the benefit of
the fore-  advantage which is realized from the large going description of
the spinning projectile  diameter of the support surface of the mag-
equipped with an electromagnetic ignition  net 30, and of the
circumferential groove 39, 30  current generator as contemplated by the
resides in the fact that the centrifugal force 95 invention its mode of
operation will be con-  cannot bring about any tilting of the magnet
sidered and is as follows: By virtue of the  30 at the edge of its support
surface. fact that the field magnet 30 is pressed in the    Instead of
using ball bearing it would also transport position against the front flank
38  be possible to use a sliding or friction bear- 35  of the recess 31,
rotation of the magnet 30  ing.                                    100
relative to the projectile is prevented prior    WHAT WE CLAIM IS: - to
firing of the projectile. Upon accelera-    1. A  spinning projectile of
the type tion of the projectile during firing, the pro-  equipped with an
electromagnetic ignition jections or bowed portions 36 of the ring  current
generator, comprising a fuze hous- 



40  35 are compressed under the action of the  ing, an inner generator
component fixedly 105 inertia force applied at the magnet 30. Con-
arranged in said fuze housing and having sequently, as best seen by
referring to Figure  an armature coil, an outer generator com- 3, the
magnet 30 is freed or released so that ponent provided with a field ring
magnet, it does not have imparted to it any rota-  said fuze housing having
a peripheral re- 45  tional drive from the fuze housing I which  cess in
which bearing means incorporating 110 now rotates with the projectile. The
inner  two substantially annular bearing bodies are and outer jacket
surfaces of the magnet 30  housed, one of the bearing bodies being and the
bearing race 32 are equally free in  mounted on the fuze housing and the
other that they are spaced both from the wall of  bearing body forming part
of the outer gene- 50  the bore 4 and from the inside of the recess  rator
component, the bearing bodies being 115 31. Due to mounting of the balls 33
in the  of substantially the same diameter as said peripheral or
circumferential groove 39 the  field ring magnet and forming a bearing
magnet 30, during firing of the projectile,  means for centering the field
ring magnet. automatically assumes a stable equilibrium   2. A  spinning
projectile according to 55  position under the action of the inertia  claim
1, wherein both bearing bodies are 120 force applied thereto, and in which
position  formed by races of an axial ball bearing it is centered at the
rear bearing race 34 and  and are centered via balls. retains such position
during passage through    3. A  spinning projectile according to the weapon
barrel. In this position the mag- Claim 1, wherein one of the bearing
bodies 60  net 30 neither contacts the rear portion 5  is supported via an
element flexible in its 125 nor the fuze housing 1. Due to its arrange-
axial direction located on the rear flank of ment in the recess 31 of the
fuze housing 1, the recess. the magnet 30 has the largest possible dia-
4. A  spinning projectile according to meter for the bore 4 in which it is
located,  Claim 3, wherein the flexible element com- 65  and thus possesses
a large mass and hence  prises a ring provided with pre-biased bulg- 130
3                                          1,538,246
3 of which the field magnet 30 and the front  moment of inertia. Owing to
this large bearing body 32 fixedly connected therewith,  moment of inertia
of the magnet 30 and its bear upon the balls 33, is formed by an  low
friction mounting, during the accelera- annular or ring-shaped groove 39,
accom-  tion phase of the projectile in the weapon 5  modated to the
diameter of the balls. A   barrel a large relative rotational speed de- 70
similar ring-shaped groove is also provided  velops between such magnet 30
and the in the rear bearing body or race 34. The  armature coils or
windings 16. The housing rear bearing body 34 bears against for-  wall
carrying the inner generator component wardly directed protruding or
bulging por-  with the armature 12 and armature coils 16 10  tions 36 of a
flexible element such as ring  forms the inside of the recess 31 so that
the  75 35 and which bulging portions are arranged  dimensions thereof do
not influence the dia- at a uniform angular spacing from one an-  meter of
the field magnet. other. The ring 35 is supported upon a rear    During
passage of the projectile through flank  or surface 37 of the ring-shaped
the weapon barrel a centrifugal force is 15  groove or recess 31 and is
directed perpen-  exerted on the magnet 30. The line of action  80 dicular
to the fuze axis. In Figure 1 the  of the resultant of this centrifugal
force and magnet 30 has been shown in its transport  the inertia force
simultaneously applied to position where it presses with its end sur-  the
magnet 30 intersects a plane directed face, under the pressure of the
pre-biased  perpendicular to the fuze axis and contain- 20  projections or
bulging portions 36 of the  ing the support surface of the magnet 30, 85
ring 35, against a forward flank 38 of the  i.e. the edges of the
circumferential groove ring-shaped groove 31. In Figure 3 there is  39, at
a location between the support surface illustrated the position of the
field magnet  and the fuze axis. This also is the case when 30 after the
firing of the projectile, when the  the axial acceleration of the
projectile and 25  projections or bulging portions have been  therefore the
inertia force exerted on the 90 compressed together.
magnet 30 is still only relatively small. The Having now had the benefit of
the fore-  advantage which is realized from the large 



going description of the spinning projectile  diameter of the support
surface of the mag- equipped with an electromagnetic ignition  net 30, and
of the circumferential groove 39, 30  current generator as contemplated by
the  resides in the fact that the centrifugal force 95 invention its mode
of operation will be con-  cannot bring about any tilting of the magnet
sidered and is as follows: By virtue of the  30 at the edge of its support
surface. fact that the field magnet 30 is pressed in the    Instead of
using ball bearing it would also transport position against the front flank
38  be possible to use a sliding or friction bear- 35  of the recess 31,
rotation of the magnet 30  ing.                                      100
relative to the projectile is prevented prior    WHAT WE CLAIM IS: - to
firing of the projectile. Upon accelera-    1. A  spinning projectile of
the type tion of the projectile during firing, the pro-  equipped with an
electromagnetic ignition jections or bowed portions 36 of the ring  current
generator, comprising a fuze hous- 40  35 are compressed under the action
of the  ing, an inner generator component fixedly 105 inertia force applied
at the magnet 30. Con-  arranged in said fuze housing and having sequently,
as best seen by referring to Figure  an armature coil, an outer generator
com- 3. the magnet 30 is freed or released so that  ponent provided with a
field ring magnet, it does not have imparted to it any rota-  said fuze
housing having a peripheral re- 45  tional drive from the fuze housing 1
which  cess in which bearing means incorporating 110 now rotates with the
projectile. The inner  two substantially annular bearing bodies are and
outer jacket surfaces of the magnet 30  housed, one of the bearing bodies
being and the bearing race 32 are equally free in  mounted on the fuze
housing and the other that they are spaced both from the wall of  bearing
body forming part of the outer gene- 50  the bore 4 and from the inside of
the recess  rator component, the bearing bodies being 115 31. Due to
mounting of the balls 33 in the  of substantially the same diameter as said
peripheral or circumferential groove 39 the  field ring magnet and forming
a bearing magnet 30, during firing of the projectile,  means for centering
the field ring magnet. automatically assumes a stable equilibrium    2. A
spinning projectile according to 55  position under the action of the
inertia  claim  1, wherein both bearing bodies are 120 force applied
thereto, and in which position  formed by races of an axial ball bearing it
is centered at the rear bearing race 34 and  and are centered via balls.
retains such position during passage through    3. A  spinning projectile
according to the weapon barrel. In this position the mag-  Claim 1, wherein
one of the bearing bodies 60  net 30 neither contacts the rear portion 5
is supported via an element flexible in its 125 nor the fuze housing 1. Due
to its arrange-  axial direction located on the rear flank of ment in the
recess 31 of the fuze housing 1, the recess. the magnet 30 has the largest
possible dia-    4. A  spinning projectile according to meter for the bore
4 in which it is located,  Claim 3, wherein the flexible element com- 65
and thus possesses a large mass and hence  prises a ring provided with
pre-biased bulg- 130    4
1,538,246                                             4 ing portions, the
ring pressing the field mag-    5.  A spinning projectile according to any
net against the front flank of the recess for  of the preceding claims,
wherein the recess  10 preventing rotation of the field magnet rela-  opens
outwardly of the fuze housing. tive to the fuze housing in a transport
posi-    6. A  spinning projectile substantially as 5  tion for the
projectile, said bulging portions  described herein with reference to the
draw- being arranged to compress after firing of  ings. the projectile due
to the inertia of the field magnet.
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