; e3ehYeTTUt W WHYB~YTYL[ O 11111 Ang DEVI CE FOR EXERTI NG DRAG *(00002* The
present invention relates to a device for exerting an aerodyna

force particularly, though not exclusively, on a ballistic shel m’mmmm’mm
flight. It is advantageous to be able to inprove the accuracy of I'C
shells fired fromartillery pieces, for exanple so t hat there IS greﬁter
probability of hitting the intendB¥WIL pR EBRERTEN@rDRAGDH

so-cal l ed col | ateral damage. The accuracy of such shel l's |s WWI wmww,w um"h
the azinmuth direction than in the longitudinal direction. Thus|

zone of generally elliptical shape results where the |ong axis of tGawoz*

ellipseis in thﬁe'FBQbEHglBﬁbeﬂtﬁ@ﬁtkematEE t& Roasihte E@raERSEtEH$ Lange
of an artillery she in flight by increasing its drag coefficient her e

has been a, BEngﬁékléoﬁréﬁtfé%hE'§%¥Fﬁbﬁiér | CBnbAsnanERUERE1GELLETL] On

applied to It r|ng f rs’in fla y alne to overshodt the
target in the I t udi. nal n.an in flight, applying an
aerodynanlc bf ake #oggéﬁsghlkﬁ aFF ﬁ ?h%kgthe original overshoot and
much closer to the target than mould otherwi se 1 have been the case. In
this way it is thought that an error zone of significantly smaller area may
be achi eved. However, there are problens associated wth applying drag

i ncreasi ng brak&s it Fﬁ&?nﬁﬁéeﬁﬂakéonbgtabeeabﬁlF@EragesyhﬁeﬁFFéﬁﬁFy as

possi bl e about the projectile axis so as to
ballistic shells fired from artillery pieces, for example, so

that there is greater probability of hitting the intended
target and lower probability of so-called collateral damage.
The accuracy of such shells is much greater in the azimuth
direction than in the longitudinal direction. Thus, an error
zone of generally elliptical shape results where the long axis

of the ellipse is in the longitudinal direction.

It is possible to alter the range of an artillery shell

in flight by increasing its drag coefficient.

There has been a proposal for an artillery shell which
has a course correction applied to it during flight. The
shell is initially aimed to overshoot the target in the
longitudinal direction and, whilst in flight, applying an
aerodynamic brake to cause it to fall short of the original

overshoot and much closer to the target than would otherwise



mnimse the possibility of the spinning projectile becomng unstable in
its trajectory. The present invention seeks to nmake possi bl e the provision
of a device able to exert a substantially symetrical drag force about the
axis of spin of a projectile so as to increase its drag coefficient during
flight. According to a first aspect of the present invention there is

provi ded haver alelehd tdeVicegel.0r InNeheaswag tRe idr aotedkf iktlaentnokradr
associated projectile whilst in flight, the device conprising: at |least two

braking vape pgansgiicGRanthen h%h%%eﬁre@%g}db@ula%haevea' ly symmetrically
into a surroundi ng alrstrean1mh| st said projéctile 1s in flight; retaining

means for maintaining said at | east two vane neans in a retracted first
position out of said airstrean1during an initial portion of said flight;

rel easing neans to all sai d_at t two vanes ond
bost 11 on’i ntoouedelr EedBirat R:GBlErEnSHEPRLAGR Ny CoaraPRY SgR: S2ARa,
said at 2 | east two vane neans further including co-operating neans to
ensure sUBSTRAEILAL Prafefedry C8RtIEPPOYRBKE MHES g&lépﬁ £&6r 88m The
braki ng vane nmeans may be extensible by centrifugal force due to rotation
of the asyoerirédaplyj est bossibdegt abpytakhe. PThdegsilee akd speef apabby
positioned on the nose of the projectile, which may be an artillery shell.
Shel | s sodetimiss abki poesibpérisgniod sheedpinnfihggbtogedtpdsi beanmiggt he
device on the nose of the shell ensures that the braking vane neans
unstable in its trajectory.

The present invention seeks to make possible the
provision of a device able to exert a substantially
symmetrical drag force about the axis of spin of a projectile

so as to increase its drag coefficient during flight.

According to a first aspect of the present invention
there is provided a braking device for increasing the drag
coefficient of an associated projectile whilst in flight, the
device comprising: at least two braking vane means which, when
released, extend substantially symmetrically into a
surrounding airstream whilst said projectile is in flight;
retaining means for maintaining said at least two vane means
in a retracted first position out of said airstream during an
initial portion of said flight; releasing means to allow said
at least two vanes to extend to a second position into said

airstream at a desired point during said flight; and, said at



can extend into the surrounding airstream per se. The device may be
incorporated in a fuzing device positioned on a forward part of the shel
and which fuzing device arnms the shell and causes it to function when

requi red. The braking vane neans may conprise braking vane nenbers which
extend substantially normal to the projectile axis into the surroundi ng

ai r st reameakhe thoakiang weaesngnkenhsermycbadphyotedopbeut iag meaes ead such
that the centrifugal force generated by the projectile spinning about its
axi s caugesute sbhakhng1%ane LeRkersiba1e¥kpdy hahe thecakhikr eam 3

Pi vot ed braking vane nenberS afe advantageous Over vane nenbers which are,
for exangh§st§%5%nged to slide out into the airstreamin gui de nenbers
under the~action of centrifugal force. Such sliding vanes have |imted area
avai lable to extend into the airsteamdue to the need to nmai ntain adequate
support of the vanes within the device to counteract the stresses inposed
on them by the airstream Furthernore, unless such sliding systens are very
accuratel y made® PrefiRgv¥2Ret BRABScYaY oPPaf 868BSLBl8nPYNFERIFFEAREAL whi ch
may be present. Thus, such sliding systens are inherently nore expensive to
make andfbsss épki Ereotitiopepst tbe. aPeeoiatedansonenbels abeubdibAt ageous
under spin conditions because the di stance between the pivot point and the
centre ohxgsavity of the vane nenbers provi des the nmechani cal advantage of
all owi ng the pivoted vane nenbers to depl oy under |ess force than said
sliding vanes, due to the turning nonent generated during deploynment. Pivot
vane

The device is preferably positioned on the nose of the
projectile, which may be an artillery shell. Shells sometimes
achieve supersonic speed in flight and positioning the device

on the nose of the shell ensures that the braking vane means

can extend into the surrounding airstream per se.

The device may be incorporated in a fuzing device
positioned on a forward part of the shell and which fuzing

device arms the shell and causes it to function when required.

The braking vane means may comprise braking vane members
which extend substantially normal to the projectile axis into
the surrounding airstream. The braking vane members may be
pivoted about an inner end such that the centrifugal force
generated by the projectile spinning about its axis causes the

braking vane members to extend into the airstream.



menbers al so have the advantage of not requiring guide nenbers, and so the
m sal i gnnment of vane nenbers and their guide nenbers does not create a
probl em The retaining nmeans nay be a cover nenber which surrounds the
braki ng vane nmenbers during an initial part of the flight so as to prevent
them extending until desired. 4 The retaining neans nmay be one or nore
straps. The retabbetgbraRiiagheynbemkabebhesape haokatpgebticobedromanesupport
or base nenber in a way which prevents the braking vane nenbers extendi ng

until depemBdrsThaiERt airBi, NHoREAREMPBRBY, bgr@&ﬁgea BBr 81pHBS oWk ¢t BRYHEXT end
into or through at |east one braking vane nenpber and a support or base

menber . l?%sE%EQﬁSEHQgHEGBS cPg Eﬁﬁégstﬁé é@k?éﬁeBQ HEﬂE§1§H%%1§S a

smal | explosive chargeé or explosive cor exanp or may conprise a gas

d Th I b
oo RGeS ot AR RO B Bl e
nmeans to reIe se the Frakln vane neans to de extendlngﬂout into the

y
ai r st r eaffct ?ﬁ FBFBak ﬁgaﬁﬁ hE€2RafutabSethfal Ea t8fm?h8tFéPa PAY2RBans.
The rel easing neans may alternatively cause the retaining neans to nove to
a positi 6HPRAFENCAI FBRsVRREShIAKD AR géﬁedﬁﬁaﬁ§ te @eprbgrathethel easing
nmeans nmay achieve its object by causing a retaining cover nenber to
fract ur eshn@gsespempesefisonethemohyt hhesadkstrgam. Furthermore,

unless such sliding systems are very accurately made, they
have a tendency to jam due to any misalignment which may be
present. Thus, such sliding systems are inherently more

expensive to make and less efficient in operation.

Pivoted vane members are advantageous under spin
conditions because the distance between the pivot point and
the centre of gravity of the vane members provides the
mechanical advantage of allowing the pivoted vane members to
deploy under less force than said sliding vanes, due to the
turning moment generated during deployment. Pivot vane
members also have the advantage of not requiring guide
members, and so the misalignment of vane members and their

guide members does not create a problem.

The retaining means may be a cover member which surrounds
the braking vane members during an initial part of the flight

so as to prevent them extending until desired.



The rel easing nmeans may alternatively cause frangi ble fingers which
i-nterlock the braking vane neans together to break and allow themto depl oy
t hrough slots, for exanple, in a nose cover nenber. The rel easi nhg nmeans
nmust be actuated at the appropriate tinme in order to provide the desired
course correction. The rel easing neans may be activated as stated above by
a renote radio signal. The device of the present invention itself my
conprise a radio receiver device to receive the renote radio signal and to

cause activatTpRe géthbhgingl AAShBIMAPABE . ohbt 8F NAbt¥eklraggy such radio
recei ver device may be associated wth a fuzing device or with the shel

itself, the radio receiver nerely being operatively connected to the
rel easi ng means. The renote radi o signal may cone froma ground control

station or a o] ' e alrcraft,, . fo I LV h

rel easi ng nea?ggng§@%£§g§§u%€%%gb§£ﬁs%£o?afﬁﬁggl%Eaﬁ$é%%i %%ﬁ?%%n%ésf%n1
(GPS) as follows. At a given point in its trajector an on-board. processor
conpar et REPEPEHI BT cBPBRSTETBRT of Pt ReV Y of BECH I REGHERCT t Sha ek Bosi 1 on
as determ ned through renotely accessing the GPS. The processor then

cal cul at ¥3n¢ hECHBBF HppraeRItReudel hydatik@ich 6 the braki ng vane neans
need to be deployed, in order to provide the proper course correction, to
bring the projectile on course for its intended target. The processor then

sets an
The retaining means may be one or more pins which may

extend into or through at least one braking vane member and a

support or base member.

The releasing means may be explosive releasing means such
as a small explosive charge or explosive cord for example, or
may comprise a gas motor device. The releasing means may be
detonated, for example, by a remote radio signal at the
appropriate time so as to cause the retaining means to release
the braking vane means to deploy by extending out into the
alirstream. The releasing means may cause fracture of the
retaining means. The releasing means may alternatively cause
the retaining means to move to a position which allows the

braking vane means to deploy.

The releasing means may achieve its object by causing a
retaining cover member to fracture and/or be jettisoned from

the shell.



on-board timer accordingly, and the tinmer actuates the rel easing neans
after the said appropriate tine delay. The braking vane neans al so enpl oys
co-operating nmeans to ensure that, in use, they deploy substantially
symetrically about the axis of the shell. Such neans nmay conprise control
areas of the braking vane nenbers, the control areas being arranged such
that any asymetric extension of radially adjacent vane nenbers woul d
result in mechanical interference between the control area of one vane

nmenber and anTad] egBhsRagt mehnkh@a9t Bekerane iRNRerautBUsrahligne vane
were to jamor stick in the closed or partially extended posifion, the

control 583,06 (he adiagent JLanenaouldiRheveahet heaadi 28Rk Huanef rom
rther an P t I 3e

ext endi ng substantial [y preventing asymetric pl oynment from
occurring. t ernativel i_nt er meshin ar teeth may he_enployed on_curved
por t1 ons S5FANAPE: &R Y VERE REnBerd e BR CuRE.Paol AL TEReT R IE heph By od
symmetrically. The device nmay conprise pairs of braking vane nenbers, each
pai r bei AgPArS§pGSE&*allfAPPY ‘adj acent another. 7  The device may include
means for preventing the braking vane nenbers from extending further than
desired into the airstream The device may conprise tw n-bl aded pairs of
braki ng vane nenbers where the twin blades are axially adjacent each ot her.
Bot h bl ades nifebwepeastiod mpens mnstnher aghdatedhathahet hpprenriktagal

force generated by the associated shell spinning about its axis causes both
bl ades otitnkeibr akideyg vanerpedber she desired course correction. The

releasing means may be activated as stated above by a remote
radio signal. The device of the present invention itself may
comprise a radio receiver device to receive the remote radio
signal and to cause activation of the releasing means.
Alternatively, any such radio receiver device may be
associated with a fuzing device or with the shell itself, the
radio receiver merely being operatively connected to the
releasing means. The remote radio signal may come from a
ground control station or a reconnaissance aircraft, for

example.,

Alternatively, the releasing means may be actuated by use
of the Global Positioning System (GPS) as follows. At a given
point in its trajectory, an on-board processor compares the
predicted position of the projectile with its actual position
as determined through remotely accessing the GPS. The

processor then calculates the appropriate time delay at which



to extend into the airstream One of the tw n-bl ades may be prevented from
extending as far into the airstreamas the second of the tw n-bl ades. The
second of the tw n-blades may be prevented from extending further than
desired into the airstream by restrai ning means which nmay be carried by the
first blade. The second of the tw n-blades nmay overlie the first blade such

that supppetbiskPh@Vided heankhgesacondbbl agplbyelifeihi 6sdebl ade when both
bl ades are fully extended. The second bl ade nay advant ageously provi de an

increasegraoeaee%ﬁ@ﬂ@tggfkhke?kgs abrsLELah andst BRE /L OF fe a8 HIEL LR Q?hgrag

coefficient for the intlight. According to a second aspect o
i i on. . : . . . G ¢
br ai ng v der SR £he FFroFrBbRtbd EePort e EeRREF PRER 408 88 g

to a third aspegt. of the present.invention, there is provided a projectile
| ncor por RT G T et BEKi RGCAEGTRELE! TR F1¢ st BRpeRtCUFEeRe Phizi ng devi ce
of the second aspect of the present invention. In order that the present

i nvent i oRSHEFSBHRI nBRRNE R etinkBR sERLM, 2RREPPF 23t 4 FIMAoAEhaY descri bed by
way of illustration only with reference to the acconpanyi ng draw ngs, of
whi ch: Figure 1 shows a general cross sectional view of a typical shell
Figure 2 shows a schematic cross section through a device according to the
present i nvenThenbr&kingevdnshnesnanakspl enployy oo cvpefatbagsmeéangnsar e

ensure that, in use, they deploy substantially symmetrically
about the axis of the shell. Such means may comprise control
areas of the braking vane members, the control areas being
arranged such that any asymmetric extension of radially
adjacent vane members would result in mechanical interference
between the control area of one vane member and an adjacent
part of the other vane member. Thus, if one vane were to jam
or stick in the closed or partially extended position, the
control area of the adjacent vane would prevent the adjacent
vane from extending further and substantially preventing

asymmetrical deployment from occurring.

Alternatively, intermeshing gear teeth may be employed on
curved portions of the braking vane members which ensure that

they are deployed symmetrically.

The device may comprise pairs of braking vane members,

each pair being disposed axially adjacent another.



symmetri cal depl oynment of braking vane neans; Figure 4 shows a front view
al ong a shell axis of the braking vanes of Figure 3 deploying normally;
Figure 5 shows a view simlar to that of Figure 4 but where one vane has
failed to deploy normally; 9 and Figure 6 which shows a front view al ong
a shell axis of a device having two pairs of braking vane nenbers. Figure
7a shows the form of single-blade braking vane nenber which is used in
Figure 6, and can be used in place of the vanes shown in Figures 1-4.

Figure 7b sho eaae@EEngQk Yﬁciﬂ&g‘HEaﬁb”969h§£%?§EP£ﬁé'EHeVB9n§YE5ber

together with limtin reventlng t vane ne from

di f h h d F 8 f
Vi ew al o angr%?%f’s%f?ho%i%% BPOR 8o b Eb REVFRG { ABe AP < BFOS PR o bl ade

br aki ng vanes, each being of the kind shomn in Figure 7b. Figure 8b shows a
front V|€&F§F6ﬁ6ma projectile axis of the device shown in Figure 8a,
wherein the two pairs of single-blade braking vanes are fully depl oyed. 10
Figure 9a shows the two bl ades of a tw n-bl ade braki ng vane nmenber which
can be used in place of the single-blade versions shown in Figures 7a, 7b,
8a and 8b. Fi Gheedebichomsyacbmpnisei ewintbhgdadppajest of ebaskingf vandevi ce
havi ng two pairs of tw n-bl ade braking vanes as shown in Figure 9a, wherein
t he vaneseambersuwhgrdepheyedinReladesngraouaxiallpeadjavengyseacd sbhkree.t he
sane features are denoted by common reference nunerals.

Both blades may be pivoted about an inner end such that the

centrifugal force generated by the associated shell spinning

about its axis causes both blades of the braking vane members

to extend into the airstream. One of the twin-blades may be

prevented from extending as far into the airstream as the

second of the twin-blades. The second of the twin-blades may

be prevented from extending further than desired into the

airstream by restraining means which may be carried by the

first blade. The second of the twin-blades may overlie the

first blade such that support is provided for the second blade

by the first blade when both blades are fully extended. The

second blade may advantageously provide an increased area

extending into the airstream and therefore an increased drag

coefficient for the shell in flight.

According to a second aspect of the present invention,
there is provided a fuzing device incorporating the braking

device of the first aspect of the present invention.



Figure 1 shows a cross section through a shell indicated generally at 10
and incorporating a braking device according to the present invention. The
shel | includes a body casing 12, a fuzing device 14 and a braking device 16
according to the present invention at the nose end of the shell. The
braki ng device 16 as shown in the schematic cross section of Figure 2
conpri ses a base nenber 20 which is used to attach the device 16 to the
fuze 14 which has a central columm 15 onto which the base plate 20 is

fixed. The bai%g%%?% 2Q PLOYHJes %Bg@g%t EOEhB'¥9%§eﬁ@ 1ﬁ§ekg%ohhe

rearward pair o ng vane nenber pi vots 38 for the

f orward it 24 of _braki 9, vane [S.1S_provi ed b nd_support
pl at e 39E§F5acﬁedp58vﬁ céntrar gb Tgo RPESvePgnénﬁeﬁ ng?OVIdeS an

aerodynagl nose to th% shel |l 10 11 a ?Iso coastLtutei ge retalnlng
means” whiEK1F&t &fntRRd T prEveACPERE Oho P& FE26PI0FaRERG PanE RefBEPEd22, 24
fromdeploying until desired. The nose portion 28 of the cover 26 houses a
smal | exﬁﬁB§Fge°§h5P§epgésﬁﬁFcan§n8é96nated by an electrical inmpulse via a
wire 32 to an igniter 34 in the charge 30. The electrical inpulse cones
fromradio recei ver neans (not shown) associated with the fuzing device 14,
the radi o receiver neans being itself activated by a renote radi o signal.
The cover 26 mayobdemadaatr aheappkashtcsnwahetbal magpdbeayokavEu¥ayi ous
formati ons (not shown) such as grooves for exanple, which cause it to
fractureuabergtpbaf eexafppach®ild ashi B¥edasdesbeadoyodayobsf racture and
separation fromthe shell whilst in flight. Pair 22 of braking vane nenbers
i's shownihnuEkgHESoR, OHQX with $eLPLhat t@ EﬁbraggoHHEthﬁ8|39§Qlﬁ% :
frompair 22 about the shell axis 18. Each pair of braking vane nenbers

24 conpr Lsesy Egﬁ di stinct braklng vane nmenbers 40, 42, each nenber having a
respectlve pivot 44, 46 about which it is able to rotate under the

i nfluence of centrifugal force fromthe spinning shell whilst in flight and
when the retaining cover nmenber 26 is jettisoned by the explosive charge
30. Each nmenber has a control area 48, 50 on the opposite side of the

pi vots 44, 46FESUFﬁe1d?QSW§rabEﬁRPﬁa1aFéaS525e5216Faea8heWeﬁ5eP The ef f ect

of the control area is to create a 12
typical shell;

Figure 2 shows a schematic cross section through a device

according to the present invention;

Figure 3 shows an explanatory view of means to ensure

symmetrical deployment of braking vane means;

Figure 4 shows a front view along a shell axis of the

braking vanes of Figure 3 deploying normally;

Figure 5 shows a view similar to that of Figure 4 but

where one vane has failed to deploy normally;



potential overl apping area indicated by the shaded area at 56. However,
since the two nenbers 40, 42 lie in the sane plane and are of significant
thickness, it is not possible for themto overlap. Therefore, it is only
possi bl e for both braking vane nenbers to depl oy sinultaneously. As shown
in Figure 5, if braking vane nenber 40, for exanple, janms for any reason,
the tip 60 of control area 50 abuts the edge 62 of braking or drag area 52
and prevents braking vane nenber 42 from extending further thus,

mai ntai ning a_sybstantially symetrical drag force about the shell axis 18.
Simlarly, if nenber 42 were to jam tip 64 of control area 48 woul d abut
edge 66 of braking or drag area 54 of nenber 42 and prevent nenber 40 from
depl oying further. \Wen both nmenbers 40, 42 deploy nornmally as shown in
Figure 4, the tips 60, 64 and _edges 62, 66 nove al ong each_other to_give
substantiaIIyFéaﬁgﬁ én&%§FﬁuFPQW oﬁs%JQBFoYREWtaanﬁhé Sﬁ&%gnﬁx&Eannﬁnbers
thus exerting and nmaintaining a symmetrical force about the shell axis 18.
Fi gure 698NdWS RYAREn&MCc PRESE OFi BRAELNEh¥ 288y MEBLEES -Paj rs of braki ng
vane menbers 22, 24 are shown depl oyed, together with pair 22 al so shown
still in the retracted position (22) in order to show the difference

bet ween the extended and retracted positions of the vane nenbers. 13 I n
Figure 3, a po@igturiendacahedsathé0 fosmwbér einbéetbpate evekrtingl bgnel ears t he
path of the edge 62 during the course of deploynent of the braking vane

menbers. mehielakvhy cht Rer @swd in Figure 6, and can be used in place of

the vanes shown in Figures 1-4.

Figure 7b shows an alternative form of single-blade
braking vane member together with limiting means for
preventing the braking vane member from extending further than

desired into the airstream.

Figure 8a shows a front view along a projectile axis of a
device having two pairs of single-blade braking vanes, each

being of the kind shown in Figure 7b.
Figure 8b shows a front view along a projectile axis of

the device shown in Figure 8a, wherein the two pairs of

single-blade braking vanes are fully deployed.

10



be a correspondi ng point (not shown) where the tip 64 clears the path of
edge 66. Once the tips 60, 64 have noved past these points, neither nenber
40 nor menber 42 can exert any influence over the other with regard to
depl oynent thereof. However, this is not inportant since it is in the
i-nitial phases of braking vane nenber depl oynent that jamm ng or sticking

I s nost Iikelyigarecgarshgugu&ﬁe7ew§h9m@déssbﬂgbetahad51Qaekbagkyﬁge menber
40 having a pivot 46 about which it is able to rotate under the influence

of centr LLHghehBLEe,LEaM LhE 5O 0GEA0:ANBLLoMbESELENsLhbobLoyThe merber

40 is able osItioned about a centr col um wn I n Frgure 6).

Support for the pivot is_provided t base_pl.a 20 or the support plate
39 (bothvgﬁﬁﬁﬁnﬁnsﬁPﬁﬂrén2§}9$ﬁgsn2%be?g4 g?sagﬁo%ﬁred to interact with

ot her braking vane nenbers as described in Figure 3. Figure 7b shows a

si ngl e- bl ade braki ng vane nenber 72 simlar to nmenber 40 (shown in Figure
7a) having a pivot 46 but also a having a groove 74 and a |lip 76. A _pivot
or pin 78 fixEdguseafbaghawbyaafiFaebnvipragéosach BECIAEtbASeapiat @28 or
support plate 39 (both shown in Figure 2) limts rotational 14 novenent
of the bdaking kaméngetber p@2rabofit twhe-plade BBakAsgt engenber sEownoves
into the airstreamthe groove 74 noves with it, the nenber 72 being
restrai ngd whearkheal i phééeah the eadesf atbefgldovdepdogedes agai nst the
pin 78. Figure 8a shows one pair 80 of single-blade braking vane nenbers
axially adjacent to another pair 90. The singl e-bl ade braking vane nenbers
72 and 82 are pivoted at points 46 and 84

Referring now to the drawings and where the same features

are denoted by common reference numerals.

Figure 1 shows a cross section through a shell indicated
generally at 10 and incorporating a braking device according
to the present invention. The shell includes a body casing
12, a fuzing device 14 and a braking device 16 according to
the present invention at the nose end of the shell. The
braking device 16 as shown in the schematic cross section of
Figure 2 comprises a base member 20 which is used to attach
the device 16 to the fuze 14 which has a central column 15
onto which the base plate 20 is fixed. The base plate 20
provides support for pivots 46, 48 for the rearward pair of
braking vane members 22. Support for pivots 36, 38 for the
forward pair 24 of braking vane members is provided by a
second support plate 39 attached to the central column 15. A

cover member 26 provides an aerodynamic nose to the shell 10

11



respectively, the pivots 46 and 84 being fixed to a base plate 20 or
support plate 39 (as shown in Figure 2). Menber 72 is prevented from
extending too far into the airstreamby the pin 78 neeting the lip 76 of
the groove 74. Menbers 72 and 82 are only able to deploy symetrically, as
described in Figure 3. Figure 8b shows both pairs 80 and 90 of single blade

braki ng yadeaBoLEsSsE Ut hie SephOYLEk a MR md2n & adh 1 Ok ot £€a 8 Ohd pi vot 46
and is constrained fromrotating further by the lip 76 of the groove 74

reachi Noptlvent o8 cJORLPS B BRGCPRy YMEMMEMSLEL Chot N2y RYGHENT O Lhe

menber s an as previously descri SO act as pivots tor the pair
of brakin ane nenber 0 axially. adjacent_to the ir.80. Menber 94

ot at os QEBLEVERG BREbE Ge5Lhelmenbar SO0t AT esoRBatOf e GOt et
Sinilarlg, the pivots 46 and 84, around which the mepbers 72 _and 82 rotate,
al so actNa4SeRe? pPARL WP XRLeBhEe r FAT IR ¥R TN BT HRNAERDEE ¥4 and 92
respectively. 15 The pivots 46, 78, 84 and 86 are fixed to a base plate
20 and ae%©©b6¥@ablb@@ug@ea§l%h®mml¥ﬁ g ean. ignyiee dh Thoweetwo bl ades
102 and 104 which together forma tw n-bl ade braking vane assenbly 100. The
bl ade 10@hasgsi i} arThe ¢hechehbel IBpehesncémesi frer Tadidheedr bder 102
rotates about a pivot 46 which is fixed to a base plate 20 or support plate

39 (showmeans Figot esRdwnThassooli atédnal tinovesrehtzisg | devied by, ttieelip 76
of the groove 74 reaching a pivot or pin such as 78 (shown in Figure 7b),

whi ch i spfix8dré e BvORSRe Rhat Be 205 01 t Se BEPHOF vt &d o B% (Béyte i Fadigure
2). The blade 102 also has fixed to it a pin 106. The bl ade 104
signal. The cover 26 may be made from a plastics material and
may have various formations (not shown) such as grooves for
example, which cause it to fracture along preferred paths to

achieve a desired mode of fracture and separation from the

shell whilst in flight.

Pair 22 of braking vane members is shown in Figure 3,
pair 24 is similar to pair 22 but displaced by 90° from pair 22
about the shell axis 18. Each pair of braking vane members
22, 24 comprises two distinct braking vane members 40, 42,
each member having a respective pivot 44, 46 about which it is
able to rotate under the influence of centrifugal force from
the spinning shell whilst in flight and when the retaining
cover member 26 is jettisoned by the explosive charge 30.
Each member has a control area 48, 50 on the opposite side of
the pivots 44, 46 to the drag or braking area 52, 54 of each

member. The effect of the control area is to create a
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is designed to fit axially adjacent to the blade 102 when not depl oyed such
that both bl ades 102 and 104 are able to rotate about the pivot 46. The
bl ade 104 has a groove 108 which is axially adjacent to the groove 74 when
the bl ades 102 and 104 are not depl oyed. The groove 108 does not have a
I'i p. The bl ade 104 has a second cl osed groove 110 which receives the pin

106 11 XShidhi el %@&%ﬁ@%ﬁ%éﬁ)vm@a@d the dlademadh ratat ige 4 the

bl ade 1 IS restricte e pin 106 com ng "agal nhst the ends of the

groove 0. Figure 9 i y, Adj acent i r.s. of i N- de

br aki ng]}\%%%%&%%’sesfe%rf |ee§}ﬁ€tv§aon %%I%@’ d%%lloqyeegﬁ é%fdessé%g}lg‘in 104
rotate abqyt t he inot 46, which .is fixed tg a base 16 nplate. or support
menber N BHO 1 0P I et by S HEES ast possiTie BARFIR G 95 iR from
further rotation by the pivot 78 neeting the lip 76 éshomn in Figure 9a) of
the grodv® SVETIER blERRrabRreioest nidgt Re95iPIoh §e RptdbRFaHgisind i s
therefore able to rotate further into the airstreamthan the bl ade 102.

Bl ade 10Zanes mamevers dwb faemi oy tsitnuwg Engadsy + hadve dewiwreditbyF 1dwrepich 106
fixed to the blade 102 within the groove 110. Bl ade 102 advant ageously
provi desi s uppdting ovdrieadeendizlk; 4t cioxr rextampldepljaned frosidnynrdassat her w se
only supported by the pivot 46. This tw n-blade arrangenent shown in Figure

9b proviges wip ad@est hicnd sl dvdacn amed e tdide of2 tde wiaigley Wmde
arrangenment shown in Figure 8b. 17 CLAIMS 1. A braking device for

i ncr easi g d herdlf afh Goef i S vt Ofp Ak B%P Qe Gbald o iffomhi I st in
flight, the device conprising: at |east Two braking vane neans whi ch, when

rel eased,, et el SHBRLAY | Ally, IR A3l Yo Uk dhntially

symmetrical drag force about the shell axis 18. Similarly, if
member 42 were to jam, tip 64 of control area 48 would abut
edge 66 of braking or drag area 54 of member 42 and prevent
member 40 from deploying further. When both members 40, 42
deploy normally as shown in Figure 4, the tips 60, 64 and
edges 62, 66 move along each other to give substantially equal
and simultaneous deployment of the braking vane members thus
exerting and maintaining a symmetrical force about the shell

axis 18.

Figure 6 shows a schematic front view of the device 16.
Pairs of braking vane members 22, 24 are shown deployed,
together with pair 22 also shown still in the retracted
position (22) in order to show the difference between the

extended and retracted positions of the vane members.
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surrounding airstreamwhilst said projectile is in flight; retaining neans
fox maintaining said at |least two vane neans in a retracted first position
out of said airstreamduring an initial portion of said flight; rel easing
means to allow said at | east two vanes to extend to a second position into
said airstreamat a desired point during said flight; and, said at |east

two vane meansnfuighes Nnchugdbpar CONOPELAER NGL MRENSs t PhERS UEBe SUPSt ARt i al |y
symmetri cal deploynent into said airstream 2. A device according to claim

1 wherei 0,83l G, 84| Sf‘é%ré WO ?ggtigeé‘f‘stﬁé ﬁacﬁ%é Sé;% Lc?&?i:li’é’ £gat ééﬂ?i’%@ljof orce

due to rotation of sald associated projec Its” axis. evi ce
according to either claiml or.claim2 wherein said. devjce js positjponed on
2T or var aeBRr Prort cof (PhEoRerh B hs divrrer s sfl u failve FBe Rt e g o
any one preceding claimwherein the device js incorporated in a fuzing
devi ce p}ggi?i%?ﬁ'é eFPRA+ B9 WBP H haf RObf SRAWRY tYREEF yERACTID & ALERXS ce
according to any one preceding claimwherein the braking vane neans
conpri sethe aR3 Y vhnedgendber s GRFehtlextehes stbst &hthaye ynevedarass t he
projectile axis into the surrounding airstream 6. A device according to
cl ai m 5 whesei poines braki tigew anempenbé? snex engiver et abawtexert nemy end
such that the centrifugal force generated by the associated projectile
Spi nni ngiabbukndt ¢ Ssovxt Stieanotihes ewitie bsgdkid ot & afep Ieyrherits tleewxdéend into
the airstream

However, this is not important since it is in the initial

phases of braking vane member deployment that jamming or

sticking is most likely to occur.

Figure 7a shows a single blade braking vane member 40
having a pivot 46 about which it is able to rotate under the
influence of centrifugal force from the spinning shell whilst
in flight. The member 40 is able to be positioned about a
central column 15 (shown in Figure 6). Support for the pivot
is provided by the base plate 20 or the support plate 39 (both
shown in Figure 2). The member 40 is profiled to interact

with other braking vane members as described in Figure 3.

Figure 7b shows a single-blade braking vane member 72
similar to member 40 (shown in Figure 7a) having a pivot 46
but also a having a groove 74 and a lip 76. A pivot or pin 78
fixed to an axially adjacent plate such as the base plate 20

or support plate 39 (both shown in Figure 2) limits rotational

14



7. A device according to any one preceding claimwherein the retaining
means i s a cover nenber which surrounds the braking vane neans during an
initial part of said flight. 8. A device according to any one of clains 1
to 6 wherein the retaining neans is a strap. 9. A device according to any
one of clains 1 to 6 wherein the retaining neans is a |latch or a hook. 19

10. A de%b%%m%ﬁEo%@'EﬂgtgrQQXngn%agg fAbEs %2t8E§uWh€h§' ibﬁ% L8t al gng

neans IS a pin evi ce aCcording to claim vvherel e pin extends

i b d b

monber. 15 A40ES césgﬁ%é{?%.eﬁg Bo t8, HER G FRaRC PRy S Pa by ThePePRo ho

rel easing .means is ive_re eaS|n nmeans evi ce .according. to any
one of c%& 1%, tBhfl Félﬁzt 1R8I §Fﬁ@lﬁﬁén§hP§ Ehﬁaglﬁopﬁraaegp

14. A device according to any one preceding claimwherein said releaS|ng
means i se88p&BI EDf IBEPNG dét FPREEdaBR 1ASFeRhbEePiAd8 signal . 15. A device
according to any one preceding claimwherein in use said rel easi ng neans
causes fracture of said retaining neans. 16. A device according to any one
preceding claimwherein in use said rel easing nmeans pernmts said retaining
means to noveFtguaepdai showswbhehpalilroes sdi dihgaki-bladanerakang trandepl oy.
20

members axially adjacent to another pair 90. The single-blade

braking vane members 72 and 82 are pivoted at points 46 and 84

respectively, the pivots 46 and 84 being fixed to a base plate

20 or support plate 39 (as shown in Figure 2). Member 72 is

prevented from extending too far into the airstream by the pin

78 meeting the lip 76 of the groove 74. Members 72 and 82 are

only able to deploy symmetrically, as described in Figure 3.

Figure 8b shows both pairs 80 and 90 of single blade
braking vane members fully deployed. Member 72 has rotated
about pivot 46 and is constrained from rotating further by the
lip 76 of the groove 74 reaching the pin 78. The pins 78 and
86, which restrict the movement of the members 72 and 82 as
previously described, also act as pivots for the pair of
braking vane members S0 axially adjacent to the pair 80.
Member 94 rotates about the pivot 86 and member 92 rotates
about the pivot 78. Similarly, the pivots 46 and 84, around
which the members 72 and 82 rotate, also act as the pins which

constrain the rotation of the members 94 and 92 respectively.
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17. A device according to claim1 wherein the retaining neans conprise
frangi bl e fingers which join the braking vane neans together. 18. A device
according to any one preceding claimhaving a radi o receiver device

i ncorporated therein. 19. A device according to claim 18 wherein said radio
receiver is operatively connected to the rel easing neans. 20. A device

accordin ng. presedi hg ! r £j rel

actuableggéoﬁggg%g ?%é g§bbg %%é?%?g%?ﬁgf%£%%gﬁ? §1$§§§ e%?%%n%%g%g%ing to
claim 20_havi ng_an_on- boagrd_processor_for comparing the predicted position
of the p?of%%?$¥% %f?%ei?é %%t%%?w%oﬁ?tg - as %éternined t hrough remotely
accessing the dobal Positioning Systemand then calculating the requisite
time delay to deploynent of the braking vane neans to provide course
correction. 22. A device according . to an one precedi ng claimwherein the
braki ng vane REIWsei | SleWe obit? oPladeasld? amd B AKYRECR aFeIfEh®ers, said
control areas being arranged such that any asymmetric extension of radially
adj acent femamea newber sl adel| br2king rezng tasgemiebhaheCal The epiadent@®? bes ween
the control area of one vane nenber and an adjacent part of the other vane
menber. 28miXYarevd cehacoeriteng72 oslobwn Nl Mwpuee n7lb he Tieansldads EOBuri ng
symmetrical enploynent are interneshing gear teeth. 24. A device according

to any opst ¥ &seshdgr Ch abiRomhes el dlei slef] £6d COF4 | 58Se Pal 4tSe 0f 0 bsaki ng

vane mnenbers each pair
support plate 39 (shown in Figure 2). This rotational
movement is limited by the lip 76 of the groove 74 reaching a
pivot or pin such as 78 (shown in Figure 7b), which is fixed
to a base plate 20 or a support plate 39 (shown in Figure 2).
The blade 102 also has fixed to it a pin 106. The blade 104
is designed to fit axially adjacent to the blade 102 when not
deployed such that both blades 102 and 104 are able to rotate
about the pivot 46. The blade 104 has a groove 108 which is
axially adjacent to the groove 74 when the blades 102 and 104
are not deployed. The groove 108 does not have a lip. The
blade 104 has a second closed groove 110 which receives the
pin 106 fixed to the blade 102. The movement of the blade 104

relative to the blade 102 is restricted by the pin 106 coming

against the ends of the groove 110.

Figure 9b shows two axially adjacent pairs of twin-blade
braking vane assemblies 110 and 112 fully deployed. Blades

102 and 104 rotate about the pivot 46 which is fixed to a base
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bei ng di sposed axially adjacent another. 25. A device according to claimb5
wherei n said braking device includes neans for preventing said braking vane
menbers from extending further than desired into the airstream 26. A

devi ce according to claimb5 wherein each braking vane nenber conprises a
tw n-bl aded braki ng vane and the tw n-bl ades of each of said braking vane
menber s _gre ax,ald jra chy ot har,ge2 A.dewi (e cl ai m 26
whereinpggﬁg ?&?ﬁy%Fg%gsggggeggg?'pi?gfgg ggguﬁgaﬁe?%ﬁgﬁggﬁ% g%g%%fhat in
use the cent.ri,fugal, f.orce generate (o]of] rej il e.spinni ng
about | PETRIRY o, Ak d B o u i SRR Eo et Ll B e pa vt
airstream 22  28. A device according tq clai 7 ein there_s

provi ded gm8%&E 16 thce rﬁ’ti7ﬁga(§‘ st ﬁégblFesg}aé ﬂ\%nﬁ | §FESVEr drb
extendingﬁas far as a second one of said twin-blades into the airstream

29. A d@heceladoldidngass Aok MRS wherddl Pt fhdes Fr@oyecdid dsdisd

tw n-blades is restrained fromextending further than desired into the

ai r st r earhelne froewst réile e medmes ec furitdg rbhyi nitiee thier sti rst reaind thainn thieades.

30. A device according to any one of clains 26 to 29 wherein the said
second aflas doowi n-Hllaakeds caverd ipreviemteld fsormofrosaitd nigwifertthade s hamen bot h
of said twin blades are fully extended, such that support is provided for

the sai Gexa6d gy ade Ryird h@esditkeld et thleadraddl 108 daide ateording to
any one preceding claim the device

groove 110. Blade 102 advantageously provides support to

blade 104, which in the deployed position is otherwise only
supported by the pivot 46. This twin-blade arrangement shown
in Figure 9b provides a larger braking surface area than that

of the single-blade arrangement shown in Figure 8b.
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conprising pairs of braking vane neans, each pair being disposed axially
adj acent another. 32. A fuzing device incorporating the braking device of
any one of the preceding clains. 33. A projectile incorporating the braking
devi ce of any one of the preceding clains. 23
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said associated projéctile about its axis.

3. A device according to either claim 1 or claim 2 wherein

said device is positioned on a forward part of said associated

projectile.
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8. A device according to any one of claims 1 to 6 wherein

the retaining means is a strap.

9. A device according to any one of claims 1 to 6 wherein

the retaining means is a latch or a hook.
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13. A device according to any one of claims 1 to 11 wherein

the releasing means is a gas motor device.

14. A device according to any one preceding claim wherein
said releasing means is capable of being activated by a remote

radio signal.

15. A device according to any one preceding claim wherein in
use said releasing means causes fracture of said retaining

means.
16. A device according to any one preceding claim wherein in

use said releasing means permits said retaining means to move

to a position which allows said braking wvane means to deploy.
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19. A device according to claim 18 wherein said radio

receiver is operatively connected to the releasing means.

20. A device according to any one preceding claim wherein the
releasing means are actuable by use of the Global Positioning

System.

21. A device according to claim 20 having an on-board
processor for comparing the predicted position of the
projectile with its actual position as determined through
remotely accessing the Global Positioning System and then
calculating the requisite time delay to deployment of the

braking vane means to provide course correction.

22. A device according to any one preceding claim wherein the
braking vane means include control areas of the braking vane
members, said control areas being arranged such that any

asymmetric extension of radially adjacent vane members would
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24. A device according to any one preceding claim, wherein
the device comprises pairs of braking vane members each pair

being disposed axially adjacent another.

25. A device according to claim 5 wherein said braking device
includes means for preventing said braking vane members from

extending further than desired into the airstream.

26. A device according to claim 5 wherein each braking vane
member comprises a twin-bladed braking vane and the
twin-blades of each of said braking vane members are axially

adjacent each other.

27. A device according to claim 26 wherein said twin-blades
are each pivoted about an inner end such that in use the
centrifugal force generated by the associated projectile
spinning about its axis causes both of said twin-blades to

extend into the airstream.
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airstream.

29. A device according to claim 28 wherein the said second of
said twin-blades is restrained from extending further than
desired into the airstream by restraining means carried by the

first of said twin-blades.

30. A device according to any one of claims 26 to 29 wherein
the said second of said twin-blades overlies the first of said
twin-blades when both of said twin blades are fully extended,
such that support is provided for the said second blade by the

said first blade.

31. A device according to any one preceding claim, the device
comprising pairs of braking vane means, each pair being

disposed axially adjacent another.

32. A fuzing device incorporating the braking device of any

one of the preceding claims.

33. A projectile incorporating the braking device of any one

of the preceding claims.
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