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SPI N- STABI LI SED PROJECTI LE W TH METAL BAND Technical Field

The invention relates to a spin-stabilised projectile, provided with a
band, according to the preanble to claim1. The body of the
projectile conswo®¥131f3 t wo nmai n portions 5 whi ch are | oi npgrRKeifizsas Of
ajoint at the stempart of the projectile, where the band is

attached to the projectile body. The band is nade of a netal alloy which is
softer than the material of the projectile body, e.g. a copper alloy.

Prior Art 10 Spi n-stabilised projectlles are usually provided with a
band of a softer alloy, e.g. copper, for sealing against propellant
gaseg and for i MgpiN-ETABRISHD PROJEETIEE WITH MEPAIOBARD! | €. \Wen the
projectile begins to be advanced through a rifled barrel, grooves
are pressed into the band by the rifle ridges which then act as guides for
15 the grooves. ITséghnidabFipdoj ectile is accel erated through the bore, the
helical rifle ridges force the band and thus the projectile to spin.
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t he proj e(F:)t ile rg‘gﬁl"f’g'“!"ﬁ sto %fﬁ%%bWEﬂI\%@ﬁWlﬁé"ﬁ‘ﬂéﬂi’ with aba“‘gﬁﬁ"q

projectile body. tdthe preamblectotclaima! THeclsddyafi thet grejettiieconsists ofitwad main portisrsov e

turned in thegpr g@ﬁﬁw nijQ?ﬂng;ﬁ?omaﬂf Lttns efemﬁarbmn@bmeaa%ﬁ&d tﬁ@d' a' ! LY
al

i nwards 20 to epbossi erta Irm
i nproved by the band 'saﬁgﬁmﬂmwpﬂ\ '&rme '!Pe'i’% i3 &aﬂﬁﬂfﬁ\ﬂeﬁ'g“q‘&'
flutes, into whi sdfter thanithethaterialof thal projectile body, prgea sepper alloy.

Prior Art

10
Spin-stabilised projectiles are usually provided with a band of a softer atloy, e.g.
copper, for sealing against propeliant gases and for imparting a spin to the
projectile. When the projectile begins to be advanced through a rifled barrel,
grooves are pressed into the band by the rifle ridges which then act as guides for

15 the grooves. As the projectile is accelerated through the bore, the helical rifle ridges
force the band and thus the projectile to spin. The indisposition, caused by the spin
acceleration, to spinhing of the projectile results in great stress between the band
and the projectile body. In a conventional fashion, the band is fixed in a groove
tumed in the projectile body. The band is shrunk by being pressed radially inwards

20 to embossing of the material so as to get a firm grip which is improved by the
bottom of the groove being formed with driving flutes, into which the band material
is pressed.

Recently, one has begun to use weapons for projectiles acting with kinetic energy.

25  Since this action is dependent on the mass and striking speed of the projectile,
these weapons are used together with heavier projectiles and a higher firing speed
than in prior-art tachnique. A higher firing speed Is also desired for an increased
firing range. Owing to the higher trajectory speed, a higher speed of spinning of the
projectile is required for maintained stabiiity. A higher spinning speed is also

30 obtained when oider barrels with unchanged rifles are used at an increased firing
speed. To make it possible to obtain a higher spinning speed at an unchanged or
relatively small increase of the length of the barrel, it is necessary for the spinning
of the projectile to accelerate more when driven through the barrel as compared
with firing according to earlier technique.
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bands fixed according to prior-art techni que have | ost their hold and
slid in their gSunmar ofthelnventipnye- nenti oned type. Summary of the
I nventi on 10 Techni cal problem The object of the inventionis to

provi de a s]pd' n-ﬂc%mclallprgﬁe'grm ectile with a netal

The object of the invention is to provide a spin-stabilised projectile with a metal
band as mentioned by way of introduction. The projectile has, inter alia, the
following properties:

15 - improved fixing of the metal band
- rational manufacture of the projectile

Solution

20 This object is achieved by the projectile being given the features as defined in the
appended claims.

A metal band usually is of essentially rectangular cross-section. The boundary
surface consists of four surfaces: inner and outer surface denominated according to

25 the inner and outer diameter of the metal band as well as front and rear flank
surface.

The invention suggests that the metal band be fixed by soldering or brazing to the
front main portion of the projectile body. In order to accompiish a sufficiently strong

30 connection, both the inner surface of the metal band and as much as possible of its
front flank surface are used for soldering or brazing. These surfaces are fixed to the
corresponding receiving surfaces of said front main portion, which are designed as
a stepped shoulder extending round the stern of the main portion. This shoulder
thus comprises a rearwardly directed flank surface and a substantially cylindrical

35 surface extending astern at least as far as the width of the inner surface of the
metal band. If the main portion extends further astern than the latter cylindrical
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front flank surface are used for soldering or brazing. These surfaces are
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PCT/ SE96/ 01258 As a resutlt, the fixing with, for instance, silver fillers as brazing material will be
10 strong. The soldering or brazing is preferably carried out in such a manner that in
any case the rear part of the entire front main portion is heated to the melting
temperature of the soldering or brazing material.

According to the invention, it is also suggested that the projectile body be arranged

15 such that, in the assembled state thereof, the rear main portion is arranged to
extend into abutment against the rear flank surface of the band, or at least to the
vicinity thereof at a diameter which essentially corresponds to the diameter of the
circumferentiat surface of the projectile. This can be carried out, for instance, by the
rear main portion baing provided with a forwardly directed annular flank surface

20 having an outer diameter which essentially corresponds to the diameter of the shell
of the projectile and which, at least in its outer annular part, is positioned, when the
body is assembled, so as to abut against or in the vicinity of the rear flank surface
of the band. This eliminates any unnecessary air resistance caused by the band.

25 The main portions are connected to each other by means of, for instance, a
threaded joint, an overlap joint or fixing screws, for instance directed forwards from
the stemn. An overiap joint usually comprises a tubular part of the front or rear main
portion. This tubular part is inserted with a fit inside a likewise tubular part of the
other main portioh. A joint may comprise some sort of guide means against

30 spinning, e.g. splines together with break pins for locking in the axial direction. The
main portions can also be soldered or brazed together. This joining can then be
effected while the band is soldered or brazed on. The joining means can be
comprised in the projectile ahead of the band inside this like in the preferred
embodiment, or behind this like in the alternative embodiment,

35
Advantages



3 " surface, the protruding part does not have greater dinmensions than
to allow the netal band to be slipped onto this part up to the
cylindrical surface. Like in the alternative enbodinent, this
protrudi ng part can be arranged with nmeans 5 for the joint of the type
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having a suitable thickness, about 0.2 mm between the surfaces. As a
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enbodi ment . 285 accompahgling Figaressin which the reference numerals designate corresponding
paris in both Figures.
Fig. 1 is a longitudinal section of the rear part of a projectile body with a
fixed band. _
Fig. 2 is a longitudinal section of the rear part of an altemative embodiment

25 of a projectile body with a fixed band.

Preferred Embodiment

Fig. 1 illustrates the rear part of a load-carrying projectile comprising a hollow

30 projectile body of forged steel, which is divided into a front main portion 1 and a rear
main portion 2. The main portions are joined by means of a threaded joint 3, but
could also be joined by means of, for instance, an ovenép joint. Aband 4 of a
copper alloy is arranged on the projectile body in connection with the joint between
the main portions.

35
A stepped shoulder is formed in the end of the front main portion. The shoulder
consists of an annular flat flank surface 5 and a cylindrical surface 8, with a fillet in
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The Tixing of the band w thstands high [ oads, by the band having a | arge
fixing surface to the projectile body and by this surface being
partly arranged transversely of the direction of the pressure exerted
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prevents this part of the fixing surface frombeing 5 subj ected to the
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of an alternatlve e a projectile body with a fixed
band.

The rear main portion is formed with an annular flat flank surface 12, whose outer
diameter is slightly smaller than that of the flat flank surface 5 of the shoulder, and

15 with a threaded cylinder 13 which is directed forwards from the area inside the flank
surface and whose thread matches an inner thread formed in the end of the front
main portion to constitute the threaded joint 3. After joining of the two main portions,
the flank surface 12 of the rear main portion abuts against the end face 9 of the
front main portion as well as the rear flank 10 of the band. This design results in a

20 very strong fixing of the band and an area, reinforced by the threaded joint inside
the band, of a projectile body portion which is subjected to great stresses. These
stresses arise, for instance, when the grooves are pressed into the band in the
firing of the projectile.

25 Fig. 2illustrates the rear part of an alternative projectile body which is also divided
into a front main portion 1 and a rear main portion 2. The main portions are joined
by means of an overlap joint 14, locked by a number of breakabie pins 15. The
projectile can be used, for instance, as carrier of subwarheads, which are
discharged in flight from the front main poition 1 after blasting away of the rear

30 main portion 2. A band 4 is fixed by brazing to the front main portion in the same
fashion as in the main embodiment.
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slipped onto the shoulder in a design suitable for said soldering or brazing.

2. The spin-stabilised projectile as claimed inclaim1, characterised

15 inthat the rear main portion is provided with a forwardly directed annular flank sur-
face (12), which extends up to the rear flank surface (10) of the band and which has
an outer diameter corresponding to that of the flank surface (5) of the shoulder.

3. The spin-stabilised projectile as claimedinclaim1or2, character-
20 i s e d inthatthe front main portion (1) is terminated in an end face (9) which
reaches as far astern as the rear flank surface (10) of the band.

4. The spin-stabilised projectile as claimed in any one of the preceding claims,
characteris e d inthatthe joint is a threaded joint (3).

25
5. The spin-stabilised projectile as claimed in any one of the preceding claims,
characteris e d inthatthe jointis anoverlap joint (14).

6. The spin-stabilised projectile as claimed in any one of the preceding claims,
30 characteris e d inthatthe jointis located inside the band (Fig. 1).



The rear main portion is forned with an annular flat flank surface 12,

whose outer dianeter is slightly smaller than that of the flat flank
surface 5 of the shoulder, and 15 wth a threaded cylinder 13 which is
directed forwards fromthe area inside the flank surface and whose
thread matches an innerthread fornmed in the end of the front mai n
portion to conwDi%A3Es t he t hreaded joint 3. After joining ofPCIISEARS8ai n
porti ons, the flank surface 12 of the rear main portion abuts agai nst
the end face 9 of the front mai ngpq@riion as well as the rear flank 10
of the band. This design results in a 307 1very strong fixing of the band

and an area, reinforced by the threaded joint inside the band, of a
projectile body portion which is subjected to great stresses. These °
stresses arise, for instance, when the grooves are pressed into the band in
t he firing of theaprojeocgile. g25 IZig. 2'Ilust2ates the rear part
of an alternative projeét' ch is,al so 41 vi ded into a front
mai n, portion 1 and a rear y p

by means of an overlap joi
The projectile can be
whi ch are di schar ged
bl asti ng away of the rear
brazing to the front main poOTTIonN |
enbodi nent . W) 97/ 1311
PCT/ SE96/ 01258
Cl ai s 1. A spin-stiabilised
netal alloy and a projectille 5 b¢
portion (1) and a rear mair portion

of breakabl e pins 15.
i er of subwar heads,

N X

6
a band (4) of a
to a front main

FIG 1

A
L 4 N
N —

\

FIG 2



mai n portions being joipned at the stem part of thgp&j%gl ﬁby7rré‘ns-of&
t he band (4)

joint (3), characteri sedin that I s sol dered
or brazed wth Its I nner Surtrace and 1ts 1ront 1rank surtace ontq a ,
substantially cylindrical surface (6) and a rearwardly directed PSS

annul ar flank surface (5) of a stepped shoul der which is formegsi®y in t hé™y
stem of the front_nain portion and which extends round the -“t;f\}iﬂ;;f‘ e body.
@ he band

and, that the frodPGHEin por t | YERLP BTRILACTUAR EROPERAY GRGANZATIONEINNET t IV

can be | on | der 1n_a design suitable for said
oot ng ARG AbSLaER ol Kb Wiker) Ghuie ik PR S8 0bsR i 3REA Ty ey
i n cl ai [i¥51 Intgroatons] Patens Classification6:j s e 15| (11) infersationil PRt REbeRRT N ¥ OVOI I3
provi defl wiF42B a#drwardly directed angml pr fl ank sur- face 122?,9
g,é% THPD497)
t he

whi ch ektends up to the rear flank syrf alc@ [eerpptionyl Publjcation Bats: 5 !

an oute lLameter corresponding A0 that off the flank surface T
shoul de ngumm ‘B?H“Fﬁ'ble‘gﬁf'h- sY d5FFPYAE, @) ﬁﬁgﬁ"% @fi%ﬁ%ﬂm‘
OF 2, C|(a2)otdmaons MiingDate: - 203 Octiver G998 08liois |t Nat MGIRLPTGB MBI A POT Lo (1) o

is térmnated in an end face (9) which reaches as far astern as the
rear fl et (10) of the band. Pub The spin-stabilised
proj ect Bﬁe‘g gm’iziaai med  NodBy 19951@3.1055)t Ne/ser] €C e IWig infAabndsearchrepor. C h @ T @ C

t er i E;ie dinthat the joint is a thredded jBefprnthe ywiowgeé{bnfﬁlwtﬁém@g ﬂ;
- Spi N- st pgi)hpehttk PloP) GF L lichiGa@S St g[ F29: L) el _ repytblished iy *prpveeh ceipt
c har a)c me&gigss m&mﬁﬁ'ﬁe 's#/%;rt iswtagmeflﬁﬁmm'in%ed&l%)-

6. The ppi n- %1737 $uckholn (§8-0j ectil e ds clained in any one of the preceding

cl ai s, Bventofiag @ T @ Ct er i s edin that the joint is located inside
[79) Iniv@tord,

t he banprs) nva t (for US only): NILSSON, Yngve [SE/SE];
_ Mariefredsvigen 2c, S-645 31 Stringniis (SE).

(74) Agent: FORSVARETS MATERIELVERK; Patentenheten, S-
115 88 Stockholm (SE).

(54) Title: SPIN STABILIZED PROJECTILE WITH METAL BAND / _
(57) Abstract

The invention concems a
spin-stabilised projectile provided with a
metal band (4). The projectile comprises
a projectile body divided into a front main
portion (1} and a rear main portion (2).

The main portions are joined at the stem , ’/////////é

part of the projectile by means of a joint
(3). ‘The band is soldered or brazed with
its inner surface and front flank surface onto
an essentially cylindrical surface (6) and
a rearwardly directed annular flank surface
(5) of a shoulder which is formed in the rear
end of the front main portion and extends
round the projectile and which preferably
has a length which is the same ag the width
of the band.




