Al R LAUNCHED MUNI TI ONS RANGE EXTENSI ON ,DEVI CE BACKGROUND OF THE | NVENTI ON
1. FIELD OF THE I NVENTION This invention relates to.air Faunched muni:tions
such as bonbs and nmore particularly to an aerodynani e ‘wi nd_devi.ce whiCh is
det achabl y connect edIR OLAUNGEED nMANLTEANSoRANGE: BXTENELONy BN Xt endi ng
the range thereof. 2. DESCRI PTION OF THE RELATED ART Hi ghly,eff ctkvecSS
ungui ded and-gui ded nunitions such as, for exanple, clusteﬁzg%ﬁbs, | aser
infra-red, and television guided "smart" mssiles which are |aunched from
Egnne .0 _aircrﬁft are in the weapons inventories of many nations.

wever, since the range of ch .ouni.ti IS, L jt is necessary tha
the | aunchi ng aircraft_cone.ég fhﬂﬁﬁgb @%SFh% E%ﬁ%%@gx¥%is"presents h?gh t
exposure of such aircraft to surface-to-air mssiles and guns. to reduce
this risk, it 15 is therefore-highly desirable to increase the stand-off

rhnge of the L4 Nﬁiﬁ$t ni-tions can be | aunched a greater
di st ance frg‘rﬁn#eél‘flg:%éeﬁﬁézfvera 'a(?i?errpt-s have been made in the prior art
to overcone this ’%‘B@!{ﬁm‘erﬁ% SYBLE88 PaVvgibetaudenelonadit ookt 8aent he

range of certain ypes of munitions and to provide gui dance and

control . The, LAY d@dihor®fpsreitubafby t6 anvadebiykamie wiadpdevike
this case, standard 500, 1000,” or 2000 pound bonbs are fitted with a nose

SH (hf)usi n%,n@iélasg Seekenavy 86hneteddcavasdeh ansuaitdh Kot havi ng
er-1 aunc

g’j 5 controlling and extending the range thereof.

2. DESCRIPTION OF THE RELATED ART
Highly effective unguided and guided munitions such as,
for example, cluster bombs, laser, infra-red, and television
guided "smaréh missiles which are launched from manned
10 aircfaft are in the weapons inventories of many nations.
However,.since the range of such munitions is limited, it is
necessary that the launching aircraft come very close to the
target. This presents high exposure of such aircraft to
surface:to—air missiles and guns. to reduce this risk, it
15 is therefore highly desirable to increase the stand-off
range of the munition so that such munitions can be launched
a greater distance from the target. Several attempts have
been made in the prior art to overcome this problem. Other
systems have been developed to extend the range of certain
20 types of muni;ions and to provide guidance and control.
The PAVEWAY family of smart bombs is a widely known
“ _ example. In this case, standard 500, 1000, oxr 2000 pound
bombs are fitted with a nose kit (housing a laser seeker and

actuated canards) and a tail kit having after-launch



2 depl oyabl e "mnng" surfaces. This kit extends the range of the bonb and
provi des terminal guidance. The GBU- 15 is another exanple of a kit which
adds a nose seeker section (in this case, a TV cafrera seeker) and-a 5 tail-
nmounted wi ng and -control "surface assengly to provi de'range: ext ensi on and
gui dance to an ot herwi se short range "dunb" bonb. Qther similar exanples
such as gbpibyamale MYERY < Rpirdesed ThaslecMaréxcends! ehaekangBHER bonb
Kits al so exist. However,. no known 10 systemuses the nethod of the -
present thbebbmmnahm‘prdvxﬂesuxermxﬂarngi@ancérough t he generation
downwash at the existing munition tail surfaces. Minitions systems wfich
enpl oy at t ach&thenGRP-sts vt \arest v cdcamplé odbfiea kitowhiohl addshaand

unfol ded after launch 15 and subsequently rel eased fromthe nunition when
t he t ar gopses seeksic gegta afestin hiig ncass, @aﬂncamera4$eeke@25andsaed I\/ay_i
8, 1984 to Bock, et al., and U S. Patent no. 4,296,894+ ssued Cctober-

1981 0 taAdapeuated ajing@nd control surfacgmesesbmw provige| N\/EI\FI'I ON
The .device of the present ipnvention overcones the aforenentioned

short conFAGISH SFEeRsian ARk TUtIRNES BRt3AAPRBSENESSt BRTbf Fanggge of
nunltlonﬁpgpiyf i cient 25 distance so that . -such nunitions can be |aunched
fromairc 1 ocation where such aircraft have substantially |ess

vul ner abi | i txﬁ_}ﬁo aHack hsu%h eng'erﬁa%htlm &Chl evgdnaiéma}n of- a range

]

ext ensi on dev _
Israeli OPHER bomb klts also exlst. However, no known | '. ﬂj

10 system uses the method of the preSent in#ention_fof
achieving pitch;control“thfough'the generation'of doanash
at the exiscingfmnnition tail surfaceé} R
| Munitions systems which'employ attaChed:Wing stfﬁcnures _
which are folded prior to launch and;'._unfolded'_after' -1a'ulnch' |
15 and subsequently released fromathe ﬁnniEionﬂnﬁen the.taréet
is reached'are deecribed in U. S'.Patent:no; 4'447'025'is5ued_
May 8, 1984 to ‘Bock, et al., and U. S Pateﬁt no. 4,296, 894

issued’ October 27, 1981 to Schnabele et al.

Q)

20 : . BRIEF SUMMARY OF THE INVENTION

The device of the present invéﬁtion OVercomes the
aforementioned shortcoming of prior:aft"munitione EY'
extending the stand-off range of munltlons a suff1c1ent | | :_F,;

25 distance so that such munitions ‘can be launched from
alrcraft,-at a location where such alrcraft have
substantially less vulnerability to attack. This end result

is achieved by means of a range extension dev1ce whlch can



- 3- be attached to the nmunition by a sipple retrofit. According to a first
aspect of the present invention there 1is provided a device for extendi ng
the range of an air launched nunition having tail 5 - . surfaces - :
conpri si ng: a saddle nenber, pivotal nounting neans for pivotally
supporting the rear end of said saddle nmenber on said nunition, a pair
of wing menbers nmounted on said saddl e nenber for noverment from a fol ded
stored position to an extended 10 flying position, neans for driving
sai d w menbers fromthe fol ded pgsiktion to the flying position after
said nunition is launched, control means for actuating sai d

driving ‘means, - gef heehahkea tbl 2ae mupReibadbyOR Bimplal rERogitqQn the
trailing edges of 15 said wing nenbers, control neans for controlling

said flaps to sel ectivabgogtliiagt tool ki ngigstpi kepeog nofenthe opbresienht

muni tion, and neans for detaching said device fromsaid nunition such that
sai d saddl e nenbeinvenhtien r thewer dig oprezided aotieviceufibrngxteéndingreans
when the target area is reached thereby effecting the jettisoning of
sai d devi ce. Accothéngangeaofcgpngizspdeunghedhempnition i hawingontaidre is
provi ded a_device for extending the _range of an air |aunched nunition
having tai? 25 Surfiprgses COBRFLFiNAG: a2 s&@dAdencmsmber,eRiyotads

mounting means for pivotally supporting the rear end

X,Z _ o of said saddle member on said munition, a pair of

wing members mounted on  said saddle member for

movement from a folded stored position to an extended

10 flying position, means for driving said wing members

from the folded position to the flying position after

said lmunition is launched, control ' means for

actuating said driving means, deflectable flaps

supported for pivotal motion on the trailing edges of

15 said wing members, control means.for'cantrolling said

fléps to selectively effect rolling or pitching

movement of said munition, and means for detaching

said device from said munition such that said saddle

member rotates rearwardly on said pivotal mounting

20 means when the target area is reached thereby
effecting the jettisoning of said device.

According to a -second aspect of the present

invention there 1is provided a device for extending

the range of an air launched munition having tail

25 surfaces comprising: a saddle member, means for



detachably nmounting said saddle nenber on said munition, a pair of
W ng _nenbers nounted on said saddle nenber for. novenent . fron1 ;a fol ded
stored position to an extended flying positdon, 'nmeans for 5. . <driving
said wing nmenbers fromthe fol ded position to the flying p0$|t|on after
said munition is |aunched, control means for actuating said driving neans,
Said saddle nenber including a conpartment for containing said control

means, the forward portion of the under 10 surface of said saddle
menber being contoured to matingl engage the upper surface of.uh:d
.nunition defl ectabl e flaps supported for pivotal notion on the trailing %

edges Salfl ey Si%ﬂ@mga&mﬁqqr%{@a@aé&iew&éﬁﬂ&' Ngn Sak mf'apS'

to selectlvely ling -or prtching novenent of said

muni tion,  and @RARS drdl Lt YPAENI SR detley Cxﬁemﬁéfé”mé@héed”&iﬁ'éh@& when . -+
the target area is reached t er eby effectlng the jettisoning of said .

devi ce. Accor Fadilled meinbdhi rfbr astdmerf £F6m PdeSEsid8d stoirayention
there is provided a device for ‘extending the range of an air . l'aunched

muni tion havipegitiod siofames exiosgpdediflying pesditien, neehans, foreans
for detachably mounting said saddle mnenber on_ said munition -
conpri & ng a kiaridringncdaiat seirg ymeémbexis yE25m theaf@hdﬁédpbsx.thenrmol tion,

said hard back assenbly
the £lying position after sald munltlon is launched,

R

control means for actuating said dr1v1ng means, said hed
saddle member including a compartment for containing
said control means, “ﬁhe fbiward portiqn'of the under

10 surface of said saddle membeii being _contoured td:.
matingly -engage the upper surface of Séid"munitiéh;
deflectable fiaps_supported for.pivotal‘motion.on.thé
traiiing. edges of said wing-mEmbers,'control meaﬁs-

- for controlling said flaps to. seleCtiﬁelY':effect:
15 rolling or pitching movement of said munition, and -

means for detaching said device from said ' munition.

when the target area is reached-théreby'effecting ﬁhe.
jettisoning of said device. |
According to a third aspect of the preSenf”_
20 invention - there is provided.a'devicé'for extendinéi
the range of an air launched-'munition"haviﬁg- tail
surfaces .cbmprisingz a saddle member, means for  %
detachably mounting -said saddle“ member on  said
munition comprising a: hard - back asSémbly fixedly.

25 attached to the munition, said hard back assembly



having a pair of lugs extending therefrom a pair of apertures being forned
in said saddl e nenber, said lugs.being fitted through said apertures,
means for pivotally connecting the rear end of said saddle 5 : ‘menber to
said hard back assenbly, and expl osive bolt means for retaining the forward
end of said saddle nenber to said nunition , a pair of w ng nenbers nounted
on sai d saddl e nenber for novenent froma folded. stored position to
an extended flying 10 “position, means for driving said w ng nenbers
fromthe fol ded position to the flyin osition after said nmunition is
Iaunchéﬂ,"control means for actuating said driving neans, deflectable

flaps supported fpiyphyo! 2l pgpLi 8 ﬁ;%ghsxegeﬁgggtﬁgﬂsffeﬁ Sal faingelS

menbers, control nmeanS for~ control g sal s to selecfively effect

rolling or pitchipsrtdP¥8NBaingOfotmed IHNs4iaNsaddle"BRERbES, dekaghi nNg
s&id device fromsaid munition when the target area is reached conprising

means for detonatidgssabdifyPEoeted BRrdéugh saidnapestutbs;, ebmeanbedoirng
sai d saddl e nenber to effect the jettisoning of said device. =~ BRIEF

'DESCRI PTI ON OF THbiwbeal NgScéhfiectihg theexpéadedepdr spEct saddvi saddilea
preferred enbodi nent of the invention showing howit is attached to a

munition; % - m@hieer2tossaidobapflabackeassembhy, pandecexpdosiiwed brd it

means for retaihing'the forward'end of said saddle

Nt . - member - to said' mﬁnition; a pair of wing members

mounted on said saddle member for movement f£from a

. folded | stored position to an extended flying

10 position, means for driving-éaid wing members from

the folded position to the flying position after said

munition is launched, control means for actuating

said driving means, deflectable flaps supported for

pivotal motion on the trailing edges of said wing

15 members, control means for controlling said flaps to

_seléctively effect rolling or pitching -movement of

said munition, and means for detaching said device

from said munition when the target area is reached

comprising means for detonatihg said explosive bolt

20 means, thereby releasing said saddle member to effect

the jettiéoning of said device.



as attached to a munition prior to |l aunch; -FIG 3 is a side el evational
view of the preferred enbodi nent as attached to a nunition prior to |aunch;
FI'G 3A is a cross sectional view taken along the plane 10 indicated by
3A-3A in FIG 3; FIG 4 is a top plan vieew of the preferred enbodi ment -as
attached to a munition subsequent to |adAch; FIG 5 is a top plan view

Fllustrating the wing a d enbodi nent; 15
FIG 5A is a side el eva%ié‘%fll %ﬁ%ﬁ% %Mﬁ{f#&mcham sm shovvn in
FIGS5, FIG 6 i S na e ey pref.err

enbodi nent |II é?éati g % 3?§?8§ g%%égﬁgkev%t 1§w rf%cége?ﬁrgggf 20 X
nvent | on SRRERIBY Cok, LHE tﬁ*’éﬁeléﬁ"%h“lhﬁe%% | gFstachrihEndaviseaol the
schenatun&ﬁﬁ§éi@ﬁton showi.ng the basic- features of ithe operation of the - 3
system of the invehtion. 25 DETAI LED DESCRI PTI ON OF THE I NVENTI ON Referring
now t osFl GS 1- 4p1@. Preisr sedopnpRanneiewobset bRei prefeireBdi embbaiMent Saddl e-
menber 11 forns thé main  body of the device of the .invention, this EE
saddl e nenderateathgdatooapenhiehbnlpriorned Laanehn (see FIG 3A) i n-which -

~the circuitry and servo contraol nechanisns for
FIG." 3 is a side elevational view of" the preferred

embodiment as attached to a mnnltlon prlor to launch; iy
FIG. 3A is a cross sect10na1 view taken along the plane_ |
10 indicated:by 3A-3A in FIG. 3-~*
FIG. 4 is a top plan view of the preferred embodlment -
-as attached to a munition subsequent: to 1aunch~-
FIG. 5 is a rop'plan v1ew-111ustrat1ng_the wing
actuation mechanism of the preferred.embodiﬁentril
15 FIG. 5A is a side'elevationaleview of'thetWing
actuation mechanism shown in FIG 5; | |
 FIG. 6 is a schematic=side-elevatiOnal view*bf the
preferred embodiment illuetratingjthelOperation_bf'the o - {:;.”
control surfaces thereof; R
20 FIG. 7 is a schematic illustratieh“shbwing*the release
of the device of the'inventibn'when.infthetvicinity-of the
target; and |
FIG. 8 is a schemaric;illustrationtshowing the basic
features of the operation of the system of the invention. 'ft,
25 |
DETAILED DESCRIPTION OF THE INVENTION
Referring now to FIGS 1-4, a preferred embodiment of

the invention is shown. Saddle member 11 forms the main



controlling the device of the invention are nounted. The 5 forwar portion
of -t he undersi de of -saddl e nenber 11 is contoured to matingly-fit.onto the
top. surface of nunition 14, the saddl e nenber being detachably. nointed on
this surface by means of explosive bolt I§. Saddle‘menber 11 has a pair of
apertures Ila and IIb forned therein through which lugs 13a and 13b of 10

har dback nmepBay &2 thie dévidRads MG EmMvVEhNUL tisi< aidilieddnbent e Wit h
the surface of "the nunition 14 is fixedly attached thereto by means of -

bol t's \g‘?_ot RECWRY. allonipairtmeart i12n fdmmedf tHereiaddseeefiE: 3Ak sl ot
formed*therein which is pivotally connected to pivot shaft 13c of 15 the
har dback mewhéch the cdnrtoudltmorridrsefvd pontrdl peechamigres kex ndent ed so
that it fits over the hardback nmenber. The wing saddle 11 is jettisoned
from t he nugontawllinghdhe i[devide iof HpprisuEnpmiare neunted getThe

reached by detonation of expl.osive _bolt 15.as.4llustrated ip. . 7. 20
Sui t abl €6 su%ﬂ“’@%ﬁmé 5% {‘)@e‘?}d& %dﬁ?f@‘?m %f{ ﬁ/memadﬁgmgign e

- obt ai ned anong ot her sources_from Hol ex,. a division of | ttaker .
Cor por at i on RS &hepaP T IARH NG IuREEIeN 1fy Je19 BR7dHe JFEPReY Bgingpe
lift on the win f. saddl e 11 causes thgﬁﬁ;ddle to_ be ro%ated rearwardly
about pi vot 9854 Y fgqu LAt FYFATRHLIMPETRInOF nEPIRG Y Rat t he

1400 90 oSl W N dNd BHHET S ol U JLHLEBEL O EeRoPERThORY,
rﬂégguhft?o Eb?¥5¥Aééﬂgh§¥5%ﬂﬂkhro&§ﬁ R 8L T PGhs 152t 8hE' 18h LEal ectory of
' 10 hardback member 13 fit. Hardback member 13 which is
| contoured to maﬁe with the surface of the munition 14 is
fixedly attached thereto by means of bolts (not shown). The
tail portion llc of the saddle member has a slbt'formed
therein which is pivotally connected to pivoﬁ Shéft 13c of

15 the hardback member, the central portion of the tail portion
being indented so thét'it fits over the hardback member.

The wing saddle 11 is jettisoned from the munition 14
once thé initial approach point to the target is reached by
detonation of explosive bolt 15 as illustrated in FIG. 7.

20 Suitable such explosive bolts are commercially available and
can be obtained among other sources from ﬁolex, a division
of Whittaker Corporation (Holex part no. 10593-1). After
the detonation of bolt 15, the lift on the wings of saddle

. g 11 causes the saddle to be rotated rearwardly about pivot

25 shaft 13c and separate from the munition insuring that the -
wings do not strike the tail surfaces of the munition before
sepérating. Once the saddle is Shed, all that is left on

the munition is hardback 13 which is small and light enough



As shown-in FIG 3A, the wings 17 and 18 are’ cl anped rotatably mount ed
shafts 35 and 36 respectively by means of. nuts 38 which clanmp the wings
agai nst. shoul ders 39 which are 5 nachined into the shafts. Threaded
keepers 40 are screwed into the shafts t%rrai ntain | oad on the thrust
beari ngs supportl ng the shafts to elimn&e play. Wngs 17 -and 18 are

rle)ggteggl \?glr?/ ct%ﬁl or % 1@_@/0{ nc?énjg %%gf%&?ﬁe flolgnl?eflﬁ'gn%f Tare hel d
in a fol.ded posiidomogs SR MK Ghe 317 %&‘%ﬁ;\%ﬁ%’”&ﬁﬁeﬁ@?d 4

| aunched, the wings pop out to the extende 05|t|on
The Wi ngs HFSLEANEP héudted 'sRXEeossl PRgidé OFespéc B}(F&téﬁ;s%fnd 5A
by neans of |ead screw 15 40 which is driven by a m) or (n shown) The

| ead screw rut« a3 biyi €N gslstp atte Wings ai/@stptﬂrmﬂﬂdévbs c¥g i whidhnagei ves *
arms 42 which are pivotally connected to the wings. A mcroswitch (not

shown) bs usschimed elmsto ttiee fshafraxt elmacpmmeepew 4tearé ngerawddt ur ns
the nmotor off. A 20 spring actuated nechani'smcould al so be used to '
acconpl i sh infie thecshafts e mainyaingslead conl ﬂl&ewalsrwstebwings control.
surface 17b, 18b pivotally nmounted along the trailing edge thereof. These
control surduRRRrEiRg Jthe RhERMHO cal ininateplayierons or flaps in.

controlling roll__of the munition as well -as the pitch angle or angle of
attack thereof, RIS cbhi3 1R HeP PR ?g‘i‘%eo?-lafgﬁmb‘"é Atrol -,

device, as tot:’?gneé&?o{%‘é ”e%‘é'e_i. W Dind M 44 %é‘sepesgéf 1§23 Blior to hedl

10. launching of the mun:n.t:.on, the w:Lngs are- held in a folded |
position,. as- ‘shown' in FIGS ‘2 and- 3 When the mun:n.tlon 1s
launched, the w:Lngs pop out to the extended pos:.t:.on shown -
in FIGS. 1 and 4. The wings are: dr:.ven to the:l.r extended
position, as shown in FIGS. 5 and 5A by means of lead screw

15 40 which is driven by a motor (not shown). The lead screw
threadably engages and _d_r:'i.v_e_s drixie puck 41 which in turn

drives arms 42 which are pivotally connected to the wings.

o

A microswitch (not shown) is used to- senSe the fully
extended position of the wings and turns the mot-or off. A -
20 spring actuated mec_hanisi_u could also be use_d-to_ accomplish -
this. function.
Each of wings 17 and 18 has a res'peCt'ive control
surface 17b, 18b pivotally mounted along the trailing edge
thereof. These oon_tro_l .s'urfaces operate aerodynamically as .

25 ailerons or flaps in controlling roll of the. -munition as
well as the pltch angle or angle of attack thereof ‘such :
control being achieved by means of a servo control device,

as to be-explained further on in the. _spec‘i-f:.catlon.



Referring now additionally to FIGS. 6- 8, the operatlon of the device of the
invention will now be described, FIG 8, schematically illustrating the
travel of the munition fromlaunch aircraft 20 to target 21. Inmediately
after the 5 nunition 14 is launched, wingsal7 and 18 pop out to the
extended positions shown in FIG 4, in res nse to appropriate control

' I Co I f 17b 8 h d d

T Lot O HRrRE b Pod taRiRBeRaRg: £, Blgbo. B, §V'€ﬁstg§?§1% 168
k10 -

Cod ottt odo S TR BEbE ?—3%92gﬁseﬁn‘*@h?éhﬁo?@f?@?ﬂ PeqabRoFtbea, (f7g 87

Stch rol | Conéﬁﬁémhéléﬁml ﬁlﬁétQhEEﬁ ephkatrdGLhegk! o1 0&u£§€1§ﬁ”££8h

surfaces, in the sane gen manner In a conventional aircra

However, 15 Ipaﬁhbndamebraeet 2@' tbotamgarcat heIﬁlﬁl&&QaEélﬂthfﬁHE' than is
al so achleved with the control surfaceS in a manner which is believed to be

uni que. Ref ermingtiow te EsCGlaGnchedh wongst uti and zenpopl out! tonenebe
described. In achieving such |ongitudinal control 20 the control surfaces
17b and 18b aemtenBiedcposékyjodsf showadini FEG.i 4,t hma saspodseetdi on. As
shown in the Figure, such deflection of the control surfaces is with both
fl aps havi ng apprppriatgingnsugéss&gnnISThi§ougugbssunfegesh1ﬂgsand d8bur .
Firstly, the lift of the wi ng increases through the_25 change in geonetric
canber resul t?Hg ArbARseEhtacPreviisnthepdesierd sphiecandelanagtndisabpt,
and the control syrfaces are nounted,on the |nboaﬂg art of the SEH this
st

add”zlonal i FEaBiddty, for FBeamﬁﬁéélﬁﬁ byt RRRRT nBer¥RAi EAREE 0

10 system which responds to data in accordance with rate,
heading, and attitude of the munition sensed by sensors
installed in the saddle. Such roll control is achieved by
differential deflection of the control surfaces, in the same
general manner as in a conventional aircraft. However,

15 .longitudinal control to enhance the range of the munition is
also achieved with the control surfaces in a manner which is
believed to be unique. |

Referring now to FIG. 6, such longitudinal control will
-now be described. In achieving such longitudinal control

20 the-control surfaces 17b and 18b are collectively deflected,
i.e. in the same direction. As shown in the Figure, such.
deflection of the control surfaces is with both flaps having
their training edges down. This causes three things to

- occur.  Firstly, the lift of the wing increases through the

25 change in geometric camber resulting from such deflection.
Moreover, since the wing is swept, and the control surfaces
are mounted on the inboard part of the span, this additional

lift gives rise to a nose-up pitching moment, which tends to



10 increase the angle of attack, resulting in still nmore lift. Secondly,
such deflection results in aft Ioadlng of.the wi[err] section and an
acconmpanyi ng nose-down w ng section pitching novenent which tends to
decrease the angle of attack of. the 5 nupitjion which would normally result
inaloss of lift. However, the flap def"éctlon al so generates a powerful

downwash at_the fixed tail surf f th { ted. b
A This resreenndCEns anals P reecee nEeBLkihRcLe Shih PeRRSILRE

nor ease t he angle, o ﬁgagaaéfigﬁ ot BEQUHIL{ @ ThLSaRgSeoHPCHE GiRg-

effect on pi i ng* fro nore sat €s e nose down pi |ng -

ToTent  Causggebohend! bn! S8bigafls biendbk! Sbim HenkOsLbeRodoh Eﬁhkﬂp

resultlng In a net 1 ncrease In attac nce an additiona

i ncrease 'ﬁnb#éﬁentshﬁibﬁrt&ndé5todaéhﬂéaéentﬁé a 1éoafra£c§ekfaeeEh§0 o *
that their trailing edges are up, produces a reduciion in angle of attack:

~and lifs diinibiénneRieh ﬁeﬁmaeharﬁaml?otegﬁnh@npat LBasf oEhBigUNI tion
during its flight is achieved. A typical flight profile of a nmunition

enpl oyi ng thew@Ger devheefbapt Beflavethbnoalse. genepatasFaCpoerfaledi atel v
after launch, the flaps are defl ected domnmardly_to_increase angl e of- -
attack and dovawasbrabytheufingdt hailkusurfaagesoof| the munithpygheasal tit ude.’
Once the nunition reaches the maxi mumaltitude, it is.controlled to glide
to the V|C|hﬂ@yCQEGdObYtﬁﬁrPHréetThlﬁheﬁsvhéstangétdQWEHaré foxchRedn t he .-

range these surfaces which tends to. 1ncrease the angle of attack &F(
10 cf the munition. ' This nose up downwash;effect on pitching
_moment'ﬁcre than compensates for the nose down pitching
moment caused by the aft loadlng of the a1rf011 due to flap
deflection, resultlng in a ‘net increase: in ‘angle of- attack
and hence_an additional 1ncrease 1n-11ft.~-$1m1lar1y,.
15 deflection of the control surfaces so that their trailing
edges are Up,;prcduces a reduction:ih angle of attack and
1ift. In this manner complete contrbl’bffthe pitch of the: L
munition during its flight isﬁaChieved.'> l»i-' _ | .*QJ,-a
A typical fllght profileeof-a munitioﬁ*emploYing-the o
20 device of the invention is shown in FIG. 8. Immediately-
after launch, the flaps are deflected downwardly to increase .
angle of attack and 1lift thereby causing the munltlon to

cllmb to a higher altitude. Once the-munltlon reaches the

‘maximum altltude,_lt is controlled to glide to the v1c1n1ty

e

25 of the target. When the target area 1s_reached, the range
extension device of the inventicn.is"jettiSOned”and’the'
munition descends to the target. Sﬁéh'jettisoning is

achieved as shown in FIG. 7, as has been previously



extension device of the invention is Jettlsoned and the nuhition descends
to the target. Such jettisoning is.achieved as shown in FIG 7, as has
been previously ° described. Various control systens which are well known
in the™art can be utilized for controllinghe operation of the device of
the invention. One such systemis that desd ned for the 5 PAVEWAY-type

| aser seeki ng The various sensors and the conputer for this syst em
i s packaged |ﬁe ﬁgl%ﬁﬁg saddl e conpartnent 12. Thé sensor conpl ement

ot rients Co. (niaeORs ¥ple ol REEE il Und ¥Rl LRE Gels SRhEMEPASY Bnegare -
angl es relatlggnt etﬁ%1h§§@9hf5§lH%ﬁtr@lgihﬁdt @t8ﬁ%¥591oﬂngfsEgE'aeggge

dynami ¢ pressure transducers al rspee aro ric al

dEterﬁ1natlOnofAtﬂéghhﬁbnEQGBUtghe'§u@ﬁpb9§€€mt9stEﬁH§|a&glbﬂéa gakathgto
pitch and roll commands to servo actuatorS nounted in the w ngs.

control 1% syPAVEWAF-eypel LakeevBebRihfoweapbhl | edhenvhPeodst sehBoPRERARI NY
the system the launch aircraft initiates-the munition flight conputer with

target range theacoifipatkerafiongthdshsybtemnisspdekagaingd biet #éngagaalle
aircraft's heading (sanple and hold) as the pilot maintains zero target 20
| i ne- of - si ght compartmenkelli.neTbhe Beusol. compliemgntninaltdesda twbegxiasors

are |ncluded to elimnate stand-off errors that would seriously affect
accuracy. ThefE6ft BFOosySoEmersiadiygavailabiei frannHumpreyst Tastruuenhs

[
abt tude Co. {(model no. FG65-4001-3) which measures yaw and roll

10 angles relatlve to the launch values; a pitch rate gyro; and -
static and dynamic pressure transducers for airspeed and
barometric altitude determination. A digital computer is
employed to translate this data into pitch and roll commands
to servo actuators mounted in the wings. Such control

15 systems are well known to those skilled in the art.

In operating the system, the launch aircraft initiates

the munition flight computer with target range data. The

&; ' heading to be flown is determined by the launch aircraft’s
heading (sample and hold) as the pilot maintains zero target

20 1line-of-sight rate at the time of launch: Heading and
altitude integrators are included to eliminate-stand-off
errors that would seriously affect accuracy. The control
system is designed to maintain the initial launch attitude
(pitch angle), as computed frém the air data until apogee.

25 At that time, the remaining distance to the target and the
altitude profile is automatically tailored to bring the
round to initial approach point (iap) altitude, that will

‘allow the munition to engage the target once the wing kit is



(pitch angle), as corrputed fromthe air data until. apogee 25 At that tine,
the remaining distance to the target and the altitude profile is
automatically tailored to bring the round to initial approach point (iap)
aItitude, that will allow the nunition to .€ngage the target once the w ng
kit 12 jettisoned In certain mssi®hs it may be necessary to

|ncor orate., obal osit i oni System (GPS), receiver with a nagnetoneter
to mBrove a’c 1as(gpe<{: o]:{becr IF “H%%’r‘iﬂ%)’r‘h W(,k?lecté%‘ée??ﬂ%ﬁtlom

.SEEL?m-r nes fR &#%nﬁé;% i or@%ﬁ%if#ﬁ% iG] PERGEROIRA B j ,
?mﬁl }[MI gg ! tsﬁﬂe%?gt I on of the s;}%&?& separ at1 or¥ p&f agﬁeré};a%yar ogﬁuﬂ%

activates aiheHiRih kaide rtheMinaty d #od Wdhﬁi'fé@eitpé TR dh Ohd Ctd&i[-)ﬁ&\? onto ¢
its target. Up until this point the PAVEWAY gui dance system woul

conpl etety dmSTdHitxeslhe system of -the invention thus provi des neans for 15
effectively extending the range of existing nmunitions by a si rrpl e retrofit
thereto. Wil e tWhemtde |a1rrbmmebe:mmpiﬁsar idestrermthés | tisdt atlesl mumieion | |,

it is to be clearly understood that this is intended by way of |Ilustrat|on
and exanpl ehad yeanhad the xdtial enxoesh poimty Giap) ,ithe iving tie scope.

of the |nvent|on _
_Jettlsoned as already descrlbed.- In-the.case ‘of the PAVEWAY

.
munition, the action of the saddle separatlon pulls a Kfj.
10 -lanyard whlch activates a ‘thermal battery which ‘in turn
allows the munition torgulde_onto';ts-target;-Up'untll this
point_the PAVEWAY guidance 5ystem;would.be COmpletely
dormant. . | |
The system of-the'inventionrthus_provides”mEans'for
15 effectivelY-exteﬁdingzthe-range of-exiéting munitions by-a
_simplé retrofit thereto.
While the invention.has.beenfdescribed'and{illuétrated :
_in detail, it is to be clearly understdpd that this is | | g:; :
intended_by way of illustration'ahd*example only-and is net
20 to be taken by way of limitation, the'ecope'bf the invention

being limited only by terms of the.folldwing claims.



being limted only by terns of the followng clains. [err] CLAI M5 1.

device for

extending the range .of an air |aunched nunition having tai
surfaces conprising: 5 a saddl e nenbe#——prvorér‘ﬁﬁﬁﬁ?Ing nmeans

munition, a pair

for pivotally supporting the rear end of said s sald
of wngnmmmslmUMedo erfm
movenment™from a fol ded stored position to 10 endéd f1ying

pOSI ti.on, =,

means .for drivin smﬂj vmng nenbers fromthe

foldedyp03|tlon to the flying positionldfter said nunition is |aunched,

ontro

means for actuating said driving nmeans, 15 def | ect abl e

flaps supported €BAIMBvotal notion on t he tralllng edges of said w ng

menbers, contro

means for controlling said flaps to selectively

ef fect roIIing-or pit chi ng novenment of said munition, and 20

for detaching
saddl'e menber
t ar get ar ea

devi ce: 25

5
\

10

15
&;

20

25

said device, from -said mynition such that said
rbtat e r@ﬁV&ﬁFdl§°Sn §§FﬁnﬁF93tthﬁDuﬁ?PE§ n®En8NALE t he

| iauncﬁea munJ. ?.(e);leggv.leff ngur%ace E:g}nf)g?.lsggg?f said

a saddle member,

pivotal mpunting means for pivotally supporting
the rear end of said saddle member on said munition,

a pair of wing membefs mounted on said saddle
member for movement.from a folded stored position to
an exten&ed flying position,

. meané fbf driviﬁg said wing members from the
folded position to the flying position after said
muniﬁion is launched,

control means for actuating said driving means,

deflectable flaps supported.for_pivotal motion
on the trailing edges of said wing members,

conirol means for controlling said flaps to
éeiectively. effect rolling or pitching movement of
said munition, and

means for detéching said device from said
munition 'such_ that said. saddle member rotates
reafwardly'on said.pivotal mounting means when the
ﬁarget areé' is reached thereby effecting the

jettisoning of said device.

neans



¥ C L M S* 14 2. A device for .extending the rangé of an air
|-aunched nunition having tail surface | e nenber ~means

for detachably nounting said saddle ne . ' | d nunltlon a pair-'
of wing nenbers nounted on said saddle lm uulllﬂﬂmmmnt fr_om a f_ol ded
’ y | , « Or

stored position to an extended flying driving said W ng

menbers from the 10 folded position to the fl4ing position after
said nmunition is launched, control neans for actuating said .~ dr|_|ng :
means, said saddle nenber including conpartment for 15 cont g

said control neans t he formard portﬁﬁﬁ of the under surface ' S_rd r

saddl e nenber onf our e LN e t he up surface _of
said nmunition, q%éﬁ%%&%?fl ?E %%?&é%g |v5?ﬁge Eﬁonaﬁo on the

t I d f 1 id ¢
(120110 00085 ol s RIS S0 A ofEBRSs' BpobORAiL] 10 5014 0
muni tion, and neansa_gégdlékﬁémggfg said device from said '

means for detachabiy mounting said saddle member_"
5 on said'mnnition, ” | |
a pair of wing'members'mounted” on said saddie' R
member for movement from a folded stored position to
an extended flylng p051tlon, |
means for dr1v1ng sald w1ng members from . the_
10 folded p031tlon to the flylng p051tlon after sald_.
munition is launched,
control means for ..actuating 'said :driving
means, N | |
.said saddle member 1nc1ud1ng a compartment for'
15 contalnlng sald control means, the‘forward portlon of[7
the ; ander surface of said saddle member- belngftl-. EuJ
contoured to matingly engage the. npper surface of |
said munition,. - o
deflectable flaps supported for plvotal motlon'-.
20 on the tralllng edges of sald w1ng members,-'
control means for controlllng .sald flaps to'
"selectlvely effect rolllng or pltchlng movement “of | .

said munltlon, and

means for detaching said device from said



15 muni ti on when the target area is reached thereby effecting the

jettisoning of said device. 3. -A, ‘device for extending the range of
an air 5 | aunched nunition having tail surfaEE§‘EUnpr+sLngﬁ_a;saddle
menber, means for detachably nounting said saddl ai d nmunition
conprising a hard back assenbly fixedly attached M&ﬂﬂi ﬂmlsar d hard
back 10 assenbly having a pair of lugs extending a pair
apertures being forned in said saddle nenber, said |ugs berng f|tted
t hr ough... -sai d apertures, neans for pkﬁdtally connecting the rear end of
sai'd saddl e nmenber to said hard back senbly, 15 and explosive bolt

a pair of wing MRALHORCTRRGERR <trHoSh e hente TRRCHEYenENE=PPEm &
fol ded stored pastilonihg efloesLepdede Lyl 08 49PLHADLCE0 means

for driving sai rom posr ron to the flying
position after said nmunition is |aunched, control ‘means for actuating
said driving nmeans, 25 def | ect abl e fl aps supported for pivotal

notion . 3. A device for extending the range of an air
5 launched munition having tail surfaces comprising:
a saddle member,
means for detachably mounting said saddle member
on said munition comprising a hard back assembly
fixedly attached to .the- munition, said hard back
10 assembly having a pair of lugs extending therefrom,
a pair of apertures being formed in said saddle
. member, said lugs being fitted through said
apertures, means for pivotally connecting the rear
end of said saddle member to said hard back assembly,
15 and = explosive bolt means for reiainzhg the forward
&#j end of said saddle member to said munition,

a pair of wing members mounted on said saddle
member for movement from a folded stored position to
an extended flying.position,

20 means for driving said wing members from the
folded position to the £flying position after said
munition is launched,

control neans for actuating said driving
means,

25 deflectable flaps supported for pivotal motion



on the trailing edges of said wi ng nenbers, control neans for
controlling said flaps to selectively ef.fect rolling or pitching

movenent of said nmunition, and 5 means for detaching: said
device from said nunition when the targe

" conpri sing

means for detonating said explosive bl)‘l‘“m“mﬂl‘mmﬁuwrel easing said |

saddl e menber
for extending

to effect the jettisoning @

sal € devike* 10 4. A device
the range of an air launched nunition substantially . as

herein described with reference to tﬂe,acéonpanying drawi ngs. 15 5¢&} An

air launched nunition in combinatioh Wt _ _
t her eof , substantléﬂéytggiffggrl ggsmékhsggée%gﬂgemgglsQ%,acconpanylng

dr awi ngs. [e'rr]on

control means  for controlling said. flaps to
selectively effect rolling or pitching ‘movement of
said munition,.and ’

means_' for-.detaching-?said .deviceﬂ=from"said

munition when the target area is reached: compriéing

means for detonating - said explosive bolt means,

. thereby releasing'said saddle member to effect the

10

15

jettisonihg of said device.

4. A device for extending the range of an air

launched"munition substantially as herein described

with reference to the accompanying drawings.

5. An air launched munition in” combination with a

device for extending the range:thereof,'Substantially

as described with reference to the accompanying

drawings.

Wi th a device for extending the range

e,

-~

i



