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Fi gures: obstacles exist in each throw.

A solution to this problem is demonstrated in US 5,866,841 A where a hand grenade
has a plurality of legs which are unfolded and raise the hand grenade to a vertical

20  position after it has come to rest on the ground. This means that no fragments will
be directed into the ground where their effect is wasted. However, there remains the
problem with irregularities that still constitute an obstacle to a hit. Besides, in combat
using hand grenades a target will only by mistake be located in a position other than
lying and thus is not exposed to the fragments. This means that the excellent

25  penetration values of a modern hand grenade do not matter since the fragments will

not reach the target.

The invention solves the above problem by a hand grenade being caused to jump
1-2 m above the ground before detonating. Thus the fragments will attack the target
30 from above, which results in a target surface that is many times larger and makes it

‘possible to give off fragments behind a shelter.

The invention will now be described in more detail with reference to the following
Figures:

35
Fig. 1 shows the use of a hand grenade according to the invention, and
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20  detonator. The gas pressure from the charge (5) acts on the guide tube end surface
(18). The guide tube (7) which is in contact with the ground by the intermediary of a
base plate (16) will be pressed against the ground whereas the hand grenade will be
pressed upwards. When the hand grenade has reached a height of 1-2 m, the delay
unit (3) releases an explosive cartridge (6) in the lowermost part of the detonator.
25  The explosive cartridge (6) ignites the main charge (13) of the hand grenade which
detonates. If an airburst is not desired, the guide tube (9) can be unscrewed from
the spring leg mounting (10) in one motion and removed from the hand grenade,

thereby preventing jumping. The detonation then occurs lying on the ground.

30  Fig. 2 is an exploded view of a preferred embodiment of a hand grenade according
to the invention. The hand grenade has a mechanism (1) which can be a prior-art
standard mechanism with striking pin, mainspring, handle and safety catch. The
lower part of the mechanism housing is provided with a fixedly joined circular sheet
(15) whose diameter is slightly larger than the mechanism housing. The sheet (15)

35 serves as a seal against and holder of the locking cover (8) on the upper side of the
hand grenade. The mechanism (1) has an internal thread for the hand grenade

detonator (2).
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part of the tube. The waist surrounding the tube has an upper and a lower space
which are separated from each other by intermediate material. The circumferential
surface of the waist is provided with a thread connecting to the upper part of the
grenade body. The upper space will thus be located on the outside of the grenade

25  body and the lower space in the interior of the grenade body immediately above the
inserted guide tube (7). Both spaces are axial recesses in the material of the waist,
which annularly surround the tube. The spaces communicate with the delay unit (3)
of the tube through one or more radial apertures (20). The spaces are filled with a
pyrotechnic unit (4, 5) whose function in the upper case is to remove the locking

30 cover (8) and, in the lower, to generate gas pressure to cause jumping upwards. The
charges (4, 5) are environmentally protected by varnish, lids or the like. The upper
part of the tube is provided with a thread to which the hand grenade mechanism (1)
connects. Between 2 and 2.5 s after the delay unit (3) of the tube has been initiated,
the first pyrotechnic charge (4) will fire away the locking cover (8), the removal of

35  which releases the spring legs (9) which in turn raise the hand grenade to an upright
position. After further 0.5 to 1 s, the inner charge (5), the jump charge, is initiated
and throws the hand grenade upwards between 1 and 2 m. Finally, when an optimal
height has been reached, the delay charge (3) triggers the explosive cartridge (6)
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grooving. A fixedly connected base plate (16) is arranged under the thread of the
guide tube. Thus the base plate (16) is positioned under the spring leg mounting
(16) and constitutes the lower boundary of the hand grenade and its contact surface
on the ground. The base plate (16) is given a suitable design to increase friction
25  against the ground if rotation is necessary. The base plate (16) has a somewhat
larger diameter than the spring leg mounting (10) with the spring legs (9) folded
back and its edge is grooved so as to provide a good grip for the thrower’s fingers.
The thrower can thus easily unscrew and remove the guide tube (7) and thus also
the base plate (16) immediately prior to throwing if a ground detonation is desired.
30 Alternatively the guide tube (7) and the base plate (16) with thread can be separate
parts which only move in each other. Then the jump function would not occur if the
base plate (16) was removed and thus the mounting of the guide tube was removed.
The guide tube (7) would remain in the grenade body and consequently still
constitute an interruption in the ignition chain until the guide tube (7) is fired away by

35 the pyrotechnic charge (5).

In the preferred embodiment, six support legs/spring legs (9) are uniformly distribut-
ed round the grenade body. They are locked in the upper part of the edge (17) of the
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The warhead (14) of the grenade body consists of a shell of preformed frag-
ments (12) cast into a plastic matrix. In the grenade body, a suitable explosive is

25  cast to a main charge (13). Centrally in the core line of the grenade body there is a
continuous plastic lined duct (19). The threaded joint for the hand grenade detonator
(2) is arranged at the upper end of the duct. There are also surface ducts arranged
for distribution of the gas pressure from the upper pyrotechnic charge (4) to the
inner surface of the locking cover. At the lower end there is a moisture-proof seal

30 against the guide tube (7) which runs in the duct. The guide tube (7) guides the
grenade so that the mechanism (1) is oriented upwards at the moment of
detonation. Thus the entire underside and also the sides of the grenade may be
given such a softly rounded conical shape that the major part of the total number of
fragments of the hand grenade are directed downwards to the circle on the ground

35  where the effect is to be expected. A minor part of the fragments from the top
surface of the grenade body are allowed to be spread upwards so that a certain
degree of coverage in that direction is obtained if a ground detonation has been
selected. The shape and material of the fragments are selected so that an effect on
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and al so tthe §hei@sklog cover c@am@l thajurprchajpe ehtheheRd grengde detangtas dead

coni cal shape t h @g@@

hand grenade are ytrrﬁﬁete S\Aﬁ\;a\%rdrg\fwtng fh%@%l?b%figfég%ha@% are §Ha$|owér L
the effect isanbhawe axipetepsed diAMeigiof NHAMP RrIHE) FQ%%%E?I?‘@’"’P‘P@ ap ﬁg]?op
zg;{gfﬁ OLetg?gse Edcs)@’méif CO&: fPediaraster 6 the rdletmbeb(e) ﬂme@dngummr dpmap comsist of

det onat i on hag‘etﬂ;péﬁgs gﬁ’éa W';ﬁ?é‘ §Gr’“|°£ﬁ% |on S(\Q’?]IC aelx%?’(at”t']é og’yg%mﬁ s are
sel ected ® t pasticdastiy &dhe hand/PeO34OBBBE % ﬂﬁéff/a@ﬁ@@ﬁmr%qooosgrm dietoride ned
targets is obm%:grz?)g %M]r%?hlir\ggo tm%eifiﬁrtgggltbgfakg%taﬁé/ BIaf@ﬁant@Weédﬁ\n I:}/hﬁ@é]fses as

soon as possi m ni hr ower. Preform ng
of the fragmehasngthevhnEsiarhéter giche tuiiel pretyudss feam Hierdhreatieto dhgrPrRRl WWei n t he

main _charge o33l 3RthORHANS tkeBt PIpIABRIN RNRIGFIS) Bpdna-Fiag When i nt. of

initiation ar achi eve the above e coni cal shape of the
grenade body bessuplete (16) haspgendPeRYeSpace for the spring | eg nmechanismin
the bottopg of the grenade. The

Airburst solves the problem with poor target access. If the hand grenade is made to
detonate at a height of between 1 and 2 m, about half of the fragments will hit the
ground within the circle where the speed of the fragments is still such that an effect
may arise. Targets located within the circle will, independently of posture, expose

25  a considerably larger surface to fragments and thus receive a many times greater
amount of fragments. The angle (v) of the fragments will be from above or obliquely
from above, which fully eliminates small topographical formations as shelter. Also
destroyed walls, furniture, large logs, stones and pits in the ground will be wholly or
partly eliminated as shelter depending on the angle (v) of the fragments. The

30  obstructing effect of snow disappears even if the hand grenade can jump out of the

SNow.

According to the invention, the path of the hand grenade is controlled in the jump
and, thus, without tumbling. As a result, the warhead (14) can be designed so that
35 the fragments (12) are collected and directed towards the area where the greatest
effect can be achieved, instead of being spread spherically in all directions, which
increases the probability of hitting the target. If a traditional ground detonation is
desired, a change is made by unscrewing the guide tube (7) from the hand grenade



spring legs (9) will also guide the contact surface of the hand grenade
with the thrower's hand so that he does not have to handle a cone but a
wel | - shapwo ososf3exe. 10 The | ocki ng cover charge and the jpamsEchausge of the
hand grenade detonator need not be symmetiical as in the drawing. The

| ocki ng cover charge (4) can be shallower and have an increased dianeter.
The junp charge (5) should be narrower, as close as possible to the

di anet er of t meorguindiort. domandrenaieeacsprdinggoltegymvédionrgiyescoeryisigierafle t he
springs thens gt icreral j Tovar | ves in
the 15 pl asti Eﬁ%rQZ?nﬂé“toopgtjh%&hanﬁ %I?Séénrggdeeoﬁérﬁ%mig\@ ?@?&gﬁﬁ?{tﬁgg\g@ a good
grip. The gui the meigbeart vf thedipgmentatid bedostwo parts, tube and base plate
(16) with thread. A cylinder having the inner dianmeter of the tube
protrudes fromthe thread into the open |ower part of the tube. The tube
is kept in place in the duct (19) by an Oring when the base plate (16)
has been renoved. 20 Airburst solves the problemw th poor target access.

If the hand grenade is nmade to detonate at a height of between 1 and 2 m
about half of the fragnments will hit the ground within the circle where
the speed of the fragnents is still such that an effect may arise. Targets
| ocated within the circle wll, independently of posture, expose 25 a
considerably larger surface to fragnents and thus receive a nmany tines
greater anount of fragnents. The angle (v) of the fragnments will be from
above or obliquely from above, which fully elimnates small topographical
formations as shelter. Also destroyed walls, furniture, large |ogs, stones
and pits in the ground will be wholly or partly elimnated as shelter
depending on the angle (v) of the fragnents. The 30 obstructing effect of
snow di sappears even if the hand grenade can junp out of the snow.
According to the invention, the path of the hand grenade is controlled in
the junp and, thus, without tunbling. As a result, the warhead (14) can be
designed so that 35 the fragnments (12) are collected and directed towards
the area where the greatest effect can be achieved, instead of being spread
spherically in all directions, which increases the probability of hitting
the target. If a traditional ground detonation is desired, a change is
made by unscrew ng the guide tube (7) fromthe hand grenade WO 03/ 038369
PCT/ SE02/ 01861 7



in one notion. A hand grenade according to the invention gives a
consi derable inprovenent over prior art which spreads fragnents in all
di rect i orwOoan@3d3m whi ch the major part of the fragnments WCTISEb®018ast. WO
03/ 038369 PCT/ SE02/01861 8 CLAIMS 1. A hand grenade conprising a
mechani sm (1), a detonator (2), a warhead 5 (14) and a device for raising
the hand grenade froma horizontal position to an wupright position, ¢ h a
racter i sedinthat the hand grenade also conprises nmeans throw ng
the warhead (¥4isgto the air before it bursts. 2. A hand grenade as
claimed inclaaml, char acteri sedinthat 10 the warhead (14)
conprises a main charge (13) and fragnents (12). 3. A hand grenade as
clainmed in claim2a gard grehade sonipriing 4 mecigartsrh 1)t Aaktonkioe (2yas hedekddl4)
when bur St{;ng i%%gds t he TIr?ja(rimsn&js hglg) essenti allﬁ.horilzon. al and at
an angle (V) t & JHICSPh RN 16 Nend greNgdg "oreA SE<da POSHRRE # ¢l ai m 2
or 3, ¢ h a r ugrighttpositionj cshe d a n t ehat stda dethahtiiedrand 2yenasletdfisoown i nt o
the air with t To.inti t N ). 20 5. A
hand grenade ggﬁgﬁgéér:‘@gg?érﬁﬁ%v{/m%%ngg%m?%g(16"? @égmenrbdr% g’iregrlr{ét,)&%é har act
er i sedinthat the device for raising the hand grenade fromthe
hori zon- tal posi tiA0MhAdyrEASIE disifedRO8lalnh 9N cCOTDTi $@St @NE | QF e MPTiRtHRMPPOT t
| egs (9) arranged round the hand grenade. 25 6. A hand grenade as cl ai ned
in claimB80 cthe washegd ¢14) comprisessa @aip chargdbkd) apR&agispisri2) egs (9) are
arranged in a spring leg nounting (10) in the bottomof the hand grenade,
and that the support, legs (9) are raised to.an upright position al.o t he
grenade body &nd fﬁ(l?d’dt%eé %Soﬁa'B’th”P@'aﬁ%ﬁucg'P @152‘3e°b§enléér§seo '%H%(Bcki ng
cover (8). 30the wérheadd149neradersibgcbeiadethe flagrhants( ) esséntally harizontallg r i
s edin that s r.ges a pyrotechnic charge (4) for

an& g?ag%gl\%g%ﬁowg@s l‘jgﬁg}rﬁaha

pressing the ['oCKing c s and rel easing the support legs (9).
15
4, A hand grenade as claimedinclaim2or3, characterisedin
that the detonator (2) is thrown into the air with the warhead (14) to initiate the main
charge (13).

20 5. A hand grenade as claimed in any one of the preceding claims, c h a r -
acteris e dinthatthe device for raising the hand grenade from the horizon-
tal position to the upright position comprises one or more support legs (9) arranged
round the hand grenade.

25 6. A hand grenade as claimedinclam5, ch aracterisedinthat
the support legs (9) are arranged in a spring leg mounting (10) in the bottom of the
hand grenade, and that the support legs (9) are raised to an upright position along
the grenade body and fixed to the top of the hand grenade by means of a locking

cover (8).

30
7. A hand grenade as claimedinclaim6, characteris e dinthat
the detonator (2) comprises a pyrotechnic charge (4) for pressing the locking cover
(8) upwards and releasing the support legs (9).

35 8. A hand grenade as claimed in any one of the preceding claims, ¢ h a r -

acteris e d inthatthe means for throwing the warhead (14) into the air

comprises a pyrotechnic charge (5).



35 8. A hand grenade as clainmed in any one of the preceding clainms, ¢c h ar
-acteri sedinthat the neans for throwng the warhead (14) into
the air wormpsses a pyrotechnic charge (5). WO 03/ 038369 PPURESEMB601861 9
9. A hand grenade as clained in any one ofgthe preceding claims, ¢ har -
acteri sedinthat the neans for throwi ng the warhead (14) into the
air conprises a guide tube (7), which is novingly arranged in a duct (19)
in the warhead. (14)hargl arenadg mcrldrr@denameoaeofc aipneagding ddimsneo) &rir a r a
cteriseging trhﬁ% o I @ #8 n%f&&hrcﬂwhgﬂ% V&A}ﬁewnm P R A he

war head (14) so tha e direction Is maintal ned hand grenade as
clainmed in cl &PWPQSG%E‘ gun@jertutg; @).twhichy 'Slm%"r@%a”@ﬂﬁeﬁd’t‘ a dﬂJﬁb“@h'PdBe W@H@a(jQ)
guides the jumppyng up by rotating the warhead (14). 12. A hand grenade as
claimed in.any one of claims 2-4, char acter i sedinthat the
hand grenaﬁe conprises a safety device which is capable of pre- 15 venting
t he detonator 102) A loand grebadet angaitied imaliaim Shar lgea (18)x. t £3r i A badhdn graknade
as claimed in th

devi ce conpri s@és&é%gg}lﬁje )[QLB %%J&m s uégl“r%t&%@ﬁé?ne gétq%gfev@?gcgée{ i i dge
(6) and t he mmainteivgfige (13). 20 14. A hand grenade as clained in any one
of clainms 1-13, char act er i s edinthat the hand grenade
conprises a base plate (16) wth sufficient friction against the ground to
al | ow conf®ol Idd t AykARCHYEN 3RS Haimgdin Glﬁ”m Pné N hend ’?f4’) I 526 q dTthat hand
grenade as cl shdgddeé fubaNY) QN€eDiheGlApiRG UBH4.rofetif therwathéad (1@)r - i s e d in
that the detonator (2) conprises a delay device, an upper charge (4) which
is capable of releasing a support Ieg (9) by renoving a | ocking cover (8),
a junp chargd2(5) A/Wdrrdtgrémdeaqmmmedﬁn ay ove ofclaime 2dbr heac ( 84T tabove t he
ground. 30,206 28 SRR A drbh AR Histbb Slrch o SARARiEN Rl odpBbib! R bll0

the mai n charge
15 venting the detonator (2) from initiating the main charge (13).

13. A hand grenade as claimedinclaim12, ch aracteris e d inthat
the safety device comprises a guide tube (7) arranged between the explosive
cartridge (6) and the main charge (13).

20
14, A hand grenade as claimed in any one of claims 1-13,
characteris e dinthatthe hand grenade comprises a base plate (16)
with sufficient friction against the ground to allow controlled throwing into the air of
the warhead (14).

25

15. A hand grenade as claimed in any one of claims 2-4, c h aracter -
i s e d inthat the detonator (2) comprises a delay device, an upper charge (4)
which is capable of releasing a support leg (9) by removing a locking cover (8), a
jump charge (5) which is capable of throwing the warhead (14) above the ground,
30 and an explosive cartridge (6) which is capable of initiating the main charge (13).

16. A hand grenade as claimed inclaim 15, ch aracte ris e d inthat
the delay device is a pyrotechnic delay unit (3) or an electrical delay device.

35 17. Ahand grenade as claimedinclaim15, characteris e d inthat
the warhead (14) comprises an axial duct (19) in which a guide tube (7) is slidably

arranged.



16. A hand grenade as claimed inclaiml1l5 char acteri sedin
that the delay device is a pyrotechnic delay unit (3) or an electrical

del ay dewoas/03B647. A hand grenade as clained in claim1PCTSER/@81a c t e
ri sedinthat the warhead (14) conpriges an axial duct (19) in which a
gui de tube (7) is slidably arranged. WO 03/038369 PCT/ SE02/01861 10 18. A
hand grenade as clainmed in claiml1l5 char acteri sedinthat the
devi ce for rail8i ngAthwdfmiﬁwd@r@r%@edMaiﬁsé@ ¢ Wb 2of andriee Juppot d inetget (9)
articulated t ) cl ai ned
T clai m 18, SR B0 PRl o Lo b R es Y e
resiliently rartiedtatiofsripeilghiopaiiet('8h al ong the warhead (14) and, in

the raised position, fixed by neans of a |ocking cover (8). 20. A hand
d I d I d th t . h
Gui de. (24)5 andt noAREE GrRE 4oy dt pBIT L8511, 2t Pafidet on® (he! Upiebg

| eg nount i ngtiel)ppoi legsASharedegili@rigdaiseds tcchrauprigt positdrealom®Ptherwabeadc h a r

acter. %hﬁ i pper end
surface (18) 61e4)%ﬁldb'ﬁ tﬁ%%i Sﬁr{ghgﬁetgh&%gé%@ss Og(f)aqp%éé%eior\r/%% arge act to
throw the warhead (14) into the air. 22. A hand grenade as clainmed in any

one of the pregedi ﬁ%%tﬂ%r@ﬁade“as"bléﬁm@dm 8afrn 19.6¢c rh Iy B aecd( &1 tgaé d ehband
grenade can be made to burst resting the ground manual Ip);mrem)w ng a

gui de tub&0( 9}“%%?'%(24& apaéhe k?ﬁsgt%atg 1‘663) arQ()eleasany arranged on the spring leg
mounting (10).

21. A hand grenade as claimed inclaim9or20, characterised
in that the guide tube (7) comprises an upper end surface (18) on which the
15  combustion gases of the jump charge act to throw the warhead (14) into the air.

22. A hand grenade as claimed in any one of the preceding claims, ¢ h a r -
acteris e dinthatthe hand grenade can be made to burst resting on the
ground by manually removing a guide tube (9) and/or a base plate (16).

20



