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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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(3) initiates a pyrotechnic jump charge (5) in the bottom of the hand grenade
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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with improved time performance. The delay unit is in this exanelpl(élar pcy%rcfecrnefgbﬁi?l
20  but may just as well be electric. An explosive cartridge (6) is arranged in the lower
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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20  also a minor rotation may be introduced if required for stability, for instance by
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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base plate (16) has been remove

20
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



predeterm ned targets is obtained within the desired effective radius and
then ceases as soon as possible in order to mnimse the risks to the

t hrower. WoaBossssng of the fragnents provides this possi lpCITiSEY2/@f86gui di ng.
The explosive in the main charge (13), and optionally a primary charge,
and also the point of initiation are 5 selected to achi eve the above. The
coni cal shape of the grenade body results in sufficient space for the
spring | eg methens moiiom A endgrenasie ascording tgrtiesidentiontgivesspednsigleraye (9)

will also gui 55H%h ower's
hand so that ﬁ‘%ég%ggﬁg{v 8 l:?tr\llozlérﬂf\Wa1 %reg&eféone t%{rﬁﬂ?(ﬂm% Cﬁ@rﬁssﬂ%ﬁggg Wskfljﬁ ace.

10 The | ocki néhecteier Pemhaf e feagmaniiewl Bresthar ge of the hand grenade
detonator need not be symmetrical as in the drawi ng. The | ocking cover
charge (4) can be shallower and have an increased dianeter. The junp
charge (5) should be narrower, as close as possible to the dianeter of the
guide tube (7). The spring legs (9) may consist of the springs thenselves,
Wi t hout separate |eg parts, which extend in grooves in the 15 plastic
casing of the hand grenade which is then adjusted for a good grip. The
guide tube (7) can be nade in tw parts, tube and base plate (16) with
thread. A cylinder having the inner dianeter of the tube protrudes from
the thread into the open I 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 made to detonate at a height of between 1 and 2 m about half of the
fragnents will hit the ground within the circle where the speed of the
fragnents is still such that an effect nmay arise. Targets |located within
the circle will, independently of posture, expose 25 a considerably | arger
surface to fragnents and thus receive a nany tines greater anount of
fragnents. The angle (v) of the fragments 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

t hat



35 the fragnments (12) are collected and directed towards the area where the
greatest effect can be achieved, instead of being spread spherically in
al | direcwpDmn®3830hi ch increases the probability of hitti mgTiSEe2/e@&sget. |f
a traditional ground detonation is desirgd, a change is nade by unscrew ng
the guide tube (7) fromthe hand grenade WO 03/038369 7 PCT/ SE02/ 01861 in
one notion. A hand grenade according to the invention gives a considerable
i nprovenent over prior art which spreads fragnents in all directions and in
whi ch the majg M%Lt of the fragnents will be lost. W 03/038369

PCT/ SE02/ 01861 é AIM5S 1. A hand grenade conprising a nmechanism (1), a
detonator (2), a warhead 5 (14) and a device for raising the hand grenade

froma horizont al K@m?drfdg}@nédb @i pHRNgNih e peidrh @ﬂ,a@leﬁbnatol? (zsy swarleead | s e

din that th rhead (14
"to the apr bEbaned Fikerof ey R MR GRGER Jer et T H & m 1 o b
aract e rupnghtepodxtlbn thiata r EOctthe mashead if( th4) thedwprd igsersda afsi N char ge

(13) and fgag Hﬁoﬁs{%@aiﬁn%ﬁg&«ﬁ@ﬂ%@éﬁ%ﬁ 45 Tht& A JTRSL bR Hn?r’stg‘s he har a

cter. ursting sprea
fragments (12) essentially horizontally and at an angle (v) towards the

ground 15 4. oA haﬁ\ SHESIBARISSS &élﬁieﬁﬁr‘jcl‘amﬁ ¢l 3l M2 roé( 3t ecrhsaerdanﬁwatt er
sedin that t he detonator. (2) Is thrown into . the air V\get t he war head

(14) to iAPti Sewameadiin copmape (eY) chasge 613) A”ﬂérﬁamﬁF‘@r{é as claimed in

any one of the preceding clains, c h ar acteri sedinthat the

device for rai SI ng .t he hand ren omthg hor| Zon- fal osi thé) Q.the
r € &b "

upri ght posititon cOmANOHEN a'PP&Fé” glapn My 18 arfg& d the
hand gr enade. tr%wﬁrheéd ha@d\/@nehmmjragassrealdarthmﬁiagmems &12neSsemdially honizoatallyt e r

i(lg) eI g Itﬂet B%bgo FEQ‘EBW"BWE%%‘; 8)Ouﬁ&e arranged in a spring |l eg nounting

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).



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 wD 0a/08836ki ng cover (8). 30 7. A hand grenade asPCTSEnEassn cl ai m
6, char acteri sedinthat the gletonator (2) conprises a
pyrotechnic charge (4) for pressing the |ocking cover (8) upwards and

rel easing the support legs (9). 35 8. A hand grenade as clained in any one
of the precedi9ng cliaihans, grenddesas claimgddn angone pf the grepedimgtdigimst Beh reéns f or
throw ng the waghead (149 d mmafﬂne n%’éarns rotﬁFHV\hlzg?ﬁweaNaQMééH aehpistrear ge (5).
WO 03/ 038369 PCT/ SE02/ 01861 renade as clajned | n any one of

t he preceding cemgng%sasuqqeéukpeg azvmch ISéanqulygaréarweplhngﬁjgpt {'Aeintee Wartesd
throwi ng the wahead (14) into the air conprises a guide tube (7), which
IS nmovi nglg arranged in a duct (19) in the warhead (14). 5 10. A hand
grenade as“clainmed in claim9, char acter i sedinthat the guide
tube (9) guiddse. t hé handuaragadepasodlaitied imakimead c(A4 rso ct hatr i seedd metl*ta'ton is

e e d i n tnite oyRgtBETE) HERE o Bl e Refbd (3 na o ot fnuinle C

war head (14). rrlemtamedand grenade as clainmed in any one of cI ainms 2-4, ¢ h a
racter 1 sedinthat the hand grenade conprises a safety devi ce

which is capable of pre- 15 venting the detonator (2) frominitiating the
mai n char ¢ (13). fohand gahriepsriaitedd’ cleimPnsdhin’ @ & hP12] Scerf &N 3k ¢ t

er i s editdésate ttlbbe(gﬁgun@éythé%@ﬁgQﬁlﬁ?rrbt%&ﬁg thegidrilead ulag (7) arranged
bet ween the explosive cartridge (6) and the main charge (13). 20 14. A
hand grenade as clained in any one of clains 1-13, char acter i s e
d in that the1RBandAgrawiagpenatens ¢lgsieedan bagengblatl@mcsd, cvh ahr sutfti eirent

friction agai pgt ot &, GRHhdrd FLARN EHPrs8S bedrdh GO InibR s %abBBledr bred

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.



the warhead (14). 25 15. A hand grenade as clainmed in any one of clains
2-4, char acter -i sedinthat the detonator (2) conprises a

del ay dewoa3/oasseupper charge (4) which is capabl e of relP€asEnzomesupport
leg (9) by renoving a | ocking cover (8), gy junp charge (5) which is
capabl e of throwi ng the warhead (14) above the ground, 30 and an expl osive
cartridge (6) which is capable of initiating the main charge (13). 16. A
hand grenade 48. cl & hend drenasiezdsmlameddn plain 1S5acd @ earcit @ rel @ & § iHAet t he
del ay devi ce %‘H‘rﬂj I ¢ devi ce.
35 17. A handltﬁergen efegs cl aﬁlrere%hlan glgr%(ﬁ%ngés w&a&rn(%}(g{%(EQ"UFI%ert Frég%?gsﬁ edin
that the war REisdlatedsty %%ﬂ*‘ﬁgll%@oa'h“%&@) duct (19) in which a guide tube
(7) is slidably arranged. WO 03/038369 PCT/ SE02/01861 10 18. A hand

gr enade as cI med i,n ¢claim e .d |nthat

devi ce for°rai él ng At REGELGRP rdegn‘;i?i@e?dﬂwﬂ?'i"%éé vabaoF anﬁrtee Jubpot @ " tg%‘t (9)
articul at ed t theasuppoitieps @yamrenesitiently réxﬁ@d to an Q¥ighfpbsitimh gorntdevarbead ai med

[ | ai m 18, t | 9
ositrentlyr 514t rdedt doskioR BefltynagtBlor d REIGLAREE DY 032, (0™ P

the raised position, fixed by neans of a |OCkI ng cover (8). 20. A hand
grenade as cl gyned Hkn@'g@iaﬁ‘ad%gas Saithed i cI§m?1§) 6 Halra 6tdeim §haly inlflaf he

gui de (24) an the ate are rel easa arranged on the spring
leg mouni® ngtheigyide &) a;a\d H@n‘éﬁsﬁr%ﬁ‘{%@ z%eéff%ﬁ’%?@é qu”@P‘gPPnt@ Hingdedc ha r
acter i sppudting Mahhat the guide tube (7) conprises an upper end
surface (18) on which the 15 conbustion gases of the junp charge act to
throw the warhead (14) into the air. 22. A hand grenade as clained in any
one of the prededi Agwambegraarsadecasmmedm claicn 9 0e20, © Isaer & crt ¢hrat stdal hand

grenade can b iRUBL (@%%ﬁgﬂ?i Ofh biJfer A QUALLPYETBRWRIhYnE emOVi N 2

gui de t ube (9 and?’org%a base
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



