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| nvention The present inv orth a vehicle structure and provides
a method fworsdmpeovi ng a mil tisegsy vehicl e of the arnored, rcavksdsstsr oop
carrying type to create a nore cost-efficient, producible design with

| nproved vertical obstacle crossing - capaﬂility, and hi gher off-road cross

country nobility. 10 Description of the Prior Arnmored t vehi cl es
of the troop carryi%&”ﬂyﬁ@,fg@éﬁuélcgﬁ%Fwﬁfigtn I%dcﬁggggﬁﬁéﬁﬂéérrier,
have been in production for over 35 years. This type of vehicle has been
used for various services, including as a command post, mssile 15

| auncher, hazapdoKGRBURD oF THE NYENTIOBSpond vehicle, cargo carrier, _
anbul ance, reconnai ssance and recovery vehicle. The same chassis structure
has been used for each of these vehicle types. The traditional design of
this faml OfF%EﬂhﬁA?ﬁwLE9|Uded two box beam extrusions, formng latera
perimeter fra e hull. These box.beam extrusions extend from
the front of the vehiTakgrdsenttifientian ke fortthevatatle sirgerur2@nd pioeiieataenethad t he

out board surfaces of each of the box beam extrusions are | ower side

pl ates, per sonfesimpreyinga miitary|vahisls of fe armored, WackedaEORPRBTYINARPS Ky rreate
nounting pads or " . | : t he
Veni cl e 1n ¢ remets FEREtcieBE Bhodts e i ANCRRTRARV & jobcal USRRTELAREE 1 o
the | ower si decappbifitye andihighéreff-peidopess ebumtomebilinon pl ates to formthe

| ower hull is labor intensive and 25 tinme consumng. First, the personnel
protectioﬁopl ate, sonetinmes referred to as a doubler, had to be welded to
the | ower sideDpdedibion dihte PESHARANtT Ssubassenbly then had to be subjected

to a straightening procedure to restra”ggten the | ower sideggla;e wel d
processi ng di st orti ofrmersddragkpdixeu¢ipRoidng FOSR AHTXING BBRSHER prg JY the | ower

"side plate ang {he &9%9%&1#@%2&9 bbEh WEraL bR R ePPXy A MEis AgRIR, the

| ower side plate
vehicle has been used for various services, including as a command post, missile

15 launcher, hazardous material incidents respond vehicle, cargo carrier, ambulance,

. reconnaissance and recovery vehicle. The same chassis structure has been used for
each of these vehicle types. The traditional design of this family of vehicles included
two box beam extrusions, forming lateral perimeter frame members of the hull. These

_ box beam extrusions extend from the front of the vehicle to the back of the vehicle.

20 Integrated to the outboard surfaces of each of the box beam extrusions are lower side
plates, personnel protection plates and the five roadwheel trunnion rﬁouming pads or
"bogey" pads used to accommodate the suspension of the vehicle.

In the current production model of this vehicle, the joining of the lower side

plates and the personnel protection plates to form the lower hull is labor intensive and

25 time consuming. First, the personnel protection plate, sometimes referred to as a
doubler, had to be welded to the lower side plate. The resultant subassembly then had
to be subjected to a straightening procedure to restraighten the lower side plate weld
processing distortion. Afterwards, the subassembly, consisting of the lower side plate
and the doubler, had to be welded to the box beams. Again, the jower side plate

30 assembly had to be straightened due to the weld process distortion from welding the

lower side plates to the box beams. At this point of fabrication of the lower hull, the

A
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30 assenbly had to be straightened due to the weld process distortion from
welding the |lower side plates to the box beans. At this point of FEB 2002
fabrication of the lower hull, the *@0002* 2 5 FEB 2002 WO 99/ 101%

PCT/ US98/ 16603 ¢b,a6ks r €mai ni ng significant el ement to be conpl eted was the
wel di ng of the bogey pads to the exterior vehicle surface of ‘{03
beans. In sone instances, even at this stagé the final |ower side plate
woul d need straightening due to the weld process distortion fromwelding
the bogey pads lag remeinimyepnificas epinhetoazsomplated wadlSe BaiBAL oNWERRG ey pads
5,490, 314, Stretch Vehi.cl e Conversion Method, included a nodificafi oh
procedure that PERUPHEACT Yehigle sisfree ofibe box beamsads semstinsjandes cverdadhiarsthge,

recycl ed becau t.he, ori ginal er hull had to cut to )
accomodat e t hztﬁe ?@%’Y@%ﬁgﬁ?p ef5 ‘é’?‘éﬁé}aﬁﬁgﬁ%&h‘%ﬁ dueytp tlien%‘gg MERCEFY istortion

i nvention, the fogpeveldiuglthd tﬁoghﬁbg@ﬁtﬁ the IBWELHdd PlalehseniBpy.0ved modified hull
presented here. As a result, t i i

e intact equi pnent 10 nounting provisions,
that is, thd nyriad aHSaEﬁ%MUWfﬁt@Pﬁﬂﬂwmwﬁﬂﬂhm
do not have to : | 0 L1y new l, as they are intact on
the ori gi nal huﬁqﬁéaﬁfﬁ?@&{rg@éﬁ%ﬁ? glﬁarte%ugt%rrgﬁ'ﬁ%‘ugpqe’f H’\Lglll el WAy sty figearded and

conver si on pr ocesgledHdvBNRGf GhereHbe bAMENTUHEMY HuBI Had th Eeéﬁtt@%&&ﬁﬁ?% i e
invention to provide an arnored personnel carrier or infantry |ga}1t| ng

vehi cl e nodi fi SEPIpGSEAnA SEetFRsd lawpshyllhdn ghsrinstantdnyeastion.the appesdutt éxllargely
manuf acturi ng ¢oskq W { L RsiRgd Lipstic protection or hull
structure rigidity. ,&Jr%g?’hédri%gbj ectédg&u%%sgﬁgﬁ\?g%{ei &?ﬁ?s"ﬁb SiErE gquipment
resi stancellof timemenppsedsias, tat fsache snyofadanadhinierd biits! figikdshad ¥elthGl € to

penetration of .pjerci ng fraqgents fr?m_l and mne expl osions by provision
of a thicker | &EPEALRSIPPLIAVETo Presiakrbicated on asetalinew Hull psthenersuintastan i on

of an armor pl @leod anlignad The LBfhRLEARRLS it SPRDSONAPOLAn ObLhE

| ower hull structure. e present invention I's primarily concer
new hull structure for 25 use "under" an existing superstructure for the

fam ly of trackedveirt el@sTREMBIENTIgNEd for troop transportation.

Particularly, the hull configuration and nodification
15 It is an object of the invention to provide an armored personnel carrier or

infantry fighting vehicle modified from a prior existing donor vehicle at a reduced
manufacturing cost without degradation of ballistic protection or hull structure
rigidity.
Another object of the invention is to enhance resistance of the exposed
20 surfaces of an infantry fighting vehicle to penetration of piercing fragments from land
mine explosions by provision of a thicker lower side plate of the hull structure and the
accommodation of an armor plate fastened to the bottom of the sponson portion of the
lower hull structure.
The present invention is primarily concemed with a new hull structure for
25 use "under" an existing superstructure for the family of tracked vehicles normally
used for troop transportation. Particularly, the hull configuration and modification
method disclosed herein includes replacing the current muiti-element assembly in the
lower hull with a single, thick metal plate. The new structure will have the structural
rigidity of the prior art hull without the need for box beam frame members. This is
30  accomplished by machining of the new metal plate rather than the creation of an

assembly by welding the various elements together to form the lower hull side plate.



met hod di scl osed herein includes replacing the current nulti-el enent
assenbly in the lower hull with'a single, thick nmetal plate. The?/eWs 2002
structure will have the structural rigidity of the prior art hull wthout
t he need fovo borwibxeam frame nenbers. This is 30 acconpl i shedayswaeds ni ng
of the new netal plate rather than the creation of an assenbly by wel ding
the various elenents together to formthe fower hull side plate. 2 5 FEB
2002 WD 99/10126 PCT/ %528/ 16603 3 result of the replacenent of the
box beam st ruchut ESHit OR H@lﬁﬁﬁﬁébﬁﬁge E‘E’?W@FU%‘B’C“B? With 4N BRRICOAF Fructe

suspensi on CoOMpoNefils: GaM hP&s msgoﬁ%oﬁggﬁg{ts %Nagl;[%gb%gp@[:lto@pu?{hct%ﬁomh&# the

because the bogey pads can now protru 0 ottom plate surface

Wi thout  consiigiriacies thoboged @adianus asarpyoweebeoatie bbgem plantindfase ehithant
external pad. This 5 results In neasurably increased vehicle ground
cl earance, eveepsideitor fosshandcagaryerfid peampreparoprbsushgn sxtermakpadsciys e

provi des for addjti.onal space Si to
acoonmmaats. an Al PoraPaR B SELARE SEMETRNTE iR ABNEE 1°
structure wit haukl sAlghlithé sanhuly stheeue progidel foradsiniendispatetundsrehe Bomtbrhnpedi ng

cross country nobility and agility. It is this argor plate and the thicker
| ower si de 10 Sifieatdhe fronsen GAceRmnAdals AEAEI0E B! eSS VATHRY W&S‘&ﬁé" the
penetration of pi.erci tSni ] exhlasd 1t | oned
bove. A secomibugbeifinst AARBR iRl Bulfing H SRR AT AR |
—pt-at e const r uedds@buntishmobdimoaratpgdlity oas thivdrinonplate awdebe thinkeelowes sidhe
producibility gains by elimnating the need for two sub-assepbl
el dnont 510 on@Ten tes prpvidetbe bereer HeunRar fredeneHbo Shpe She Hhedes
vel drrent s ver &d, Gfnd BLAASHY &ivifikbd GigkiotBl dovet hUS el T nation of them is
a real advantage. The ponson is a horizontally flat piece fromthe front
~glacis, the glacis bekigndadtappgeoysletemennof thhsingledhick yérticdlenatalplake, to
* the back portion of the vehicle. The . sponson i.s,hunped u rds. at the
front and rear°BITYHENBRMOPRCBYE IFVET PH@ mefa g sﬁbgﬁeq%og%ﬁ%:g?f%gw SHES
designed to i MY PMAnsiidSHe GOANLF dvdBBidsicmbly Waldnieatsf 66 eacheidep@RON is
hunped upwards where the main drive sprocket has been rotated to a new

angul ar  posj ti¢rath af tervehiclee Thasaweldmgrts WepLime Hugnsive (Crtiea) valdsathusi t j s
hunped upwar ds,wher.e t i dler y has been raised. This rotation of
the main dri veehglﬁga&a?e({fmger%lsarrg?lgal%gg “the idler assenbly have increased
t he cl earance from t ifRe sfUne6kista hdfidorthl®y flat piece from the front glacis, the glacis

being a sloped plate at the front of the vehicle, to the back portion of the vehicle. The

sponson is humped upwards at the front and rear of the vehicle due to the suspension
20  modifications designed to improve cross country mobility. In the front, the sponson is

humped upwards where the main drive sprocket has been rotated to a new angular

position around the main drive input shaft. In the rear, it is humped upwards where

the idler assembly has been raised. This rotation of the main drive sprocket and

raising of the idler assembly have increased the clearance from the sprocket and the
25 idler to the ground relative to the prior art vehicles, resulting in improved vertical

obstacle crossing capability, and higher off-road cross country mobility.

BRIEF DESCRIPTION OF THE DRAWINGS-
Figure 1 is a perspective view of a hull of a current production tracked

30 military vehicle.

Figure 2 is a perspective view of the separated lower hull and upper hull of a



25 idler to the ground relative to the prior art vehicles, resulting in
i nproved vertical obstacle crossing capability, and higher off- r?gchﬁrzéﬂfs
country nobility. BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a

perspecti veyybpwRf a hull of a current production tracked alijtary
vehicle. Figure 2 is a perspective view of the separated Io&é?m%ii/.'“'%nd

upper hull of a 2 5 FEB 2002 WO 99/ 10126 44 PCT/ US98/ 16603 current
production tracked mlitary vehicle shown in Figure 1. Figure 3 is a cross
sectional vi ewunfent gredwuation entkegdrmiditey ivelicluhbwa oRiguial. Figure 1 taken
through plane 3-3. Figure 4 is an exploded view of the prior art stretched
version of the hull FBushdisn srasspeeinnal viewmf gheraumnt sroductinpiudoghewn isw of
the instant inventi hull with i | ower and upper hulls separat ed.
Figure 6 is arpéé?rser}gglﬁ%m\'f\é\féﬁraf}?s't%he assembled Figure 5 hull. Figure 7 is
a cross sectional Vi Bued 4 Ishe diploles Wit fridtaresu@chBd oLQbnldl tid fAE 7- 7.
Figure 8 is a side elevation view showing the rotation of the final drive

housi ngs aboutshewe in Rigtre khaft. DESCRI PTI ON OF THE PREFERRED EMBODI MENT 15
. The invention w || under st 00 . reading the follow description of
the preferred enbodf%glﬁetb8fanteﬁgoﬁ?1‘€ééﬁ¥vi°gghemﬁf%t 'BE%@F%‘HBH%‘ ty [ﬂ?ﬁeﬁﬁ”d

figures. Fi gurugppdr lailewspasatr spective drawi ng of a current production
arnored tracked vehjcle of the troop carrying type. Starting with the
upper front slope pl Etgéreofrlsagqeéﬁ@F@vzon%aféSiaﬁgemweél’egtmﬁ e fashion, the

next major feature igf this:. figure, | t glacis 12 which

ext ends downwar d fro%ggl%eﬁlﬁﬁpcgérjsss ?Jélr%fp ngllq %Vgiggh‘%gﬁlﬁ&%vm? hgal?'e;gguguﬁléir of

final driMe h ierfgs 14 which are attached to the | ower vertical side
@lisie

pl ates 22. Bogey pads 16 are wel ded to the outer vehicle surface of the box
beam 20.  Towards t helghed is gfiderrievption Kiew, shpwing theraariarel tpSanl dive:

vertical plat %oggnéssabgnt t'hgkrﬁ:rut shaft.

DESCRIPTION OF THE PREFERRED EMBODIMENT
15 . The invention will be understood by reading the following description of the
- preferred embodiment of the invention while perusing the drawing figures.

Figuie 1 shows a perspective drawing of a current production armored
tracked vehicle of the troop carrying type. Starting with the upper front slope plate or
glacis 10 and going in a clockwise fashion, the next major feature in this figure is the

20 lower front glacis' 12, which extends downward from the ubper front élacis 10. Below
that is a pair of final drive housings 14 which are attached to the lower vertical side
plates 22. Bogey pads 16 are welded to the outer vehicle surface of the box beam 20.
Towards the rear of the vehicle, just below the upper side vertical plate 26 is an idler
pad 24. There is another idler pad situated directly opposite on the other side of the

25 vehicle. There is a ramp opening 32 on the rear piate 30 to allow ingress and egress
of the crew. A cargo hatch opening 34 is punched through a top plate 36 to allow the
passage of cargo to the interior of the vehicle. A vehicle commander’s cupola
opening 40 and the vehicle driver’s opening 42 allow the commander and the driver,
respectively, to navigate the terrain. An engine compartment 44 is shown without the

30 engine, thus giving a view of the sponson 46.

When the tracked vehicle is sectioned across the upper front glacis 10, down



pad. 24. There is another idler pad situated directly opposite on the other
side of the 25 vehicle. There is a ranp opening 32 on the rear pl at@5$@ﬁt2@2
allow ingress and egress of the crew. A cargo hatch opening 34 is punche
through a te® pPhat2e 36 to all ow the passage of cargo to the&Ciratsesiees of

t he vehicle. A vehicle commander's cupol a §)peni ng 40 and the vehicle
driver's opening 42 allow the commander and the driver, respectively, to

igate the terrain. An engi tment, 44 is sh i t hout, the 30
engi e, thus oi VF Sepriod et oF SehEFem RSB Bl D FTHURE e Rl BT | s

sectioned acros EulLPRE LS ORtFi Alras] Fighth 3 SRR a%ressEBicdAPRe w129/ 101126
PCT/ US98/ 16603 ‘?p%ﬂe spongshé)n pPatl%lsr 46 iagnd across trhés sr eéir pl ate 30, the

resul ting separairedt prodedtioand!! shppein Figlred takea thdooghpliane Biigurte Mainfeagues 3
shows a cross sectional view of the_ current gﬁ;oducti o] O‘{rlﬁ]gl shown .in

Figure 1 taken ®HRORIHD pongftd of Fagurq i drognion tp BAfqR & the 3 M98 isone 48
of Figure 3:from t . j j 0 the
i n-board of 5t he‘g%lgﬁdétro tg? %gﬂ%#d;%rgﬁg&&%ﬁ;@?gg&@%zoﬁ%{ ?égfrlg&g% d:er@g%& lgg?ﬁllsétgl C
protection to cfrewctiEnioatsy mehberse Tat ralativelyt thinawalddd teck Heam dxeasioex£4 usi ons

54 cannot provide adequate ballistic prot ect(if, on. Conseaﬁa.ent |y, additional
bol t-on arnor GA&NPLEERNAeeeauate BRllstC RIRTEEURTs FqnsFAUCAlLY aefivonal balisep amps

bogey pads 16 gt e.(ifred td WAL BRESAs EOmALH H%&Enﬁisenﬁle bHEAY fhds 26 heof

thin-wal | ed box beans. There is a critical 10 weld jornt 58 that extends
the entire ver tingahahengadd dinenbiend) sixptheathe UsSngyatied bok Heams.eXiptro deadcriticaiv of

the prior t stretche ersio f the hull, . s in Fiqure 1. Top plate
18 is nodifYed VoSG ‘é‘ned“ﬁnﬁéﬁﬁ&é&’es‘ieg‘éc_aweﬂ‘g%@ﬂ}erel?? i"%ﬁ%‘:_A | ower hul |
28 is stretched. New ppRes4 RnlexpBdédvibaldriedirRe ak Quelhédverdibh Bf tHemuRl at e
18, stretched |ower hull 28 and new upper hull 38. Referring now to 15.

Figures 1, 2, 3hawd imFigureel.chervplptsildris prodified én spethisad prqledes side vemki gns
“includ tarti wth, th t t. 1N 4Fi i Il_of th
component 5. 1o SR VRRr L S e pika NI oty SIS RTRAGR: e, 1°

to”"a bare alumnum hu ower and

upper hull are sepwpiaels,reccheliwedrill D§ and deev SiperBbllBE. RefemisgisddtoM th a
new | ower hull and a new top plate. The instant invention involves renoving
and di scar 8! ng Figeres b a3 thgsopyersiamprogess gf the Prigr art designsaclifes sartiag

o au s MBS £t SR T e G S
to a bare aluminum hull. Lower hull and upper hull are separated. The remainder of
the structure was reused with a new lower hull and a new top plate.

The instant invention involves removing and discarding the lower hull as in

20 the prior art. Unlike the pridr aﬁ, however, the upper hull is reconfigured and
modified to become part of the new vehicle rather than discarded or recycled. Figure
5 shows an exploded view of an improved structure of an armored tracked vehicle of
the troop carrying type. Top plate 60 is mostly reused by the careful positioning of
where the cut 62 is made. The extant mounting provisions are prescrved by the

25 addition of side wall extension plates 64. The current location of the commander’s
cupola opening 66 is impinged by the bigger engine compartment necessitated by the
installation of 2 more powerful engine. The commander’s cupola opening 66 is
relocated rearward in the vehicle and a T-shaped extension plate 68 is used to
accommodate this relocation. The upper hull is modified minimally such that no

30 more of the original upper hull structure is sacrificed than that which is needed to

conform to mating with the new lower hull.



5 shows an expl oded view of an inproved structure of an arnored tracked
vehicle of the troop carrying type. Top plate 60 is nostly reused bYSW@QZ%Z
careful positioning of where the cut 62 is nmade. The extant nounting

provi sions are preserved by the 25 addition of side wall extension plates
64. The current |ocation of the connande%'s cupol a opening 66 is inpinged
by the bigger engi ne conpartnent necessitated by the installation of a

nore powerful engine. The conmander' |l a ing 66 i I ted
fearward I n the veRBEREMSR (o T FAEHCLA SHoTBATRLEE BEePECEBR 1 o

acconmodat e thi.s relocatian. hul 1 i [ £.ed .mn h that
no 30 nore 8?“%?1%6%?’?6??165 %ng’r% ?@P?ﬁs 1’%4(:%%?15???%2&3 ilﬁ%ﬂc}légalfﬁg%ﬁfgat :

whi ch is neegdedstick GRM R, haviiBliiNBe Mathed dRRhEBMOI SVBF pheH drodictionFEB 2002
6 Furthernore, the new I ower hull of the instant invention replaces the

nul ti - el emenehizéesdybhachiding h&themilae raher tirt theareatingloé an assembly by Waldirg hes,

preferably 2 inches thick ne te, havi .l the feat f th
prior art O,xhepy@r&usig}e@%qpé.%qogﬁtslg%,@ﬁjpgpglgelgsf\éhgglﬂ]?lﬁpﬁ t%flg’tegﬁéeu Fsiﬁg r;t ﬁer

than the cr %@%é;ﬁggi\%rﬁr?&in%se by iyroVEd %d}gur@s LREMBAN QHSvBALIBPEBed g€t her

to formthe”l S plate.” Figure IS a perspective drawi ng of

al | the i nprewgdssiheutliui@suas 3&ndpeitiaillg, tvevatbikbdtitmgey peds foof Eignpase t he
hul | structure 70. Specifical l%./,i’ t he wel ded bgogey. pads 56 of Figure 4 have
been rep: ac é@vepesraichlasedby gpchined fenib sxgngess 71g~i Lﬁ%ﬁ%%%%?sgﬁ‘i%’enal
sectional vi.ew of th | . he I nst I,V ' e
~multi-el emﬁfe‘gﬁggkes}é@b&iqé%mg%ni H]S'eﬁtb&pﬁﬁénrte ﬁ&zﬁggl'ggnh\ggﬁ%%g%a%ﬁ]bglgi)lnz;g%d

with a g nglginihiéle MEkAk bRERicplatkd Kvithhesinge Hitiethetal pprdivitktlenbacising®.  Not
shown in thi's view, as they are no | onger needed, are the two_ box beam

ext {j \l/J\/rS1 i olns, deptieextgidges T. dletsshoperis ghipaiews pothsy tarope [ingeereedpd arhihe two
roa ee t.,runni ti d " " 5
o0 IRUREL 19, BR0Se O 0008K PGS THERG LBTRNIGNRE been.

repl aced by 29X S e plate, having

machi ned dephlh £t BBHSNS: pabid oFOPSRYUBAds. Vihetdi@ementsinaad byl dplacédby 58 t hat
extends the entire length of the vehicle has been aneliorated. Figure 8

shows t he i rhitglathigosietadl preiods thhéowérside matevievineumpelynethdepty exteader i ne

view 76_ and the new positi.aon of the fipal drive h i i |k
Vi ow 60 &1t dromeBit B sFORd TRE Pl eI GRER el b Flukele 1T
changed spr C}Fa%%teeﬁ 9%efid 420 described by forward, upward and angul ar

.coor di nat es his rotation effectuates a
: Figure 8 shows the initial position of the final drive housing in a dotted line

view 76 and the new position of the final drive housing in a solid line view 80 aﬁer
rotation around the input shaft. The rotation results in a changed sprocket location

20 described by forward, upward and angular coordinates. This rotation effectuates a
sprocket position that is as high off the ground as is possible with this configuration.
This increase in sprocket ground clearance provides a significant increase in overall
vehicle cross country mobility and vertical obstacle crossing capability. Also, since
the sprocket is now the forward most portion of the vehicle, it is now considered an

25 aggressive track layout and will allow the vehicle to climb obstacles that are taller
than the sprocket itself.

The discussion above relates to the most significant structural elements of
the improved vehicle invention. The modification specifics of the present invention,
presenting a preferred technique of the modification, follows.

30 The improved, lower hull structure replaces the current multi-element

subassemblies in the lower hull that included the two box beam- extrusions, lower side



sprocket position that is as high off the ground as is possible “jfﬁFT§b®2
configuration. This increase in sprocket ground cl earance provides a
significant increase in overall vehicle cross country nmobility and :
vertical obstacle crossing capability. Al so, since the sprocket is now the
forward nost portion of the vehicle, it is now considered an 25 aggressive
track layout and will allow the vehicle to clinb obstacles that are taller
than the sprocket itself. The discussion above relates to the nost

si gni fi cant Beesygetsoanelgrarenisplates anhdeirppivdiestirvehpe NOUPHYERRYSOH. The

echni que of bpRS Tl PG VSR gk oL PO TS duBa e oner e e o
structure r e&%'ﬁﬁ%g%abﬁgs ?%ﬁ@%ére%u& sl SR es haWPBSSENRNRS ihid hBgihower

hul I that inc beam extrusions, |ower side 25 FEB 2002 7
pl ates, per sprigeluniih@hedbl pri@hat @ beafdudhhaickaedwhee netr bailist@proeatdn ng
pads or "bogey" pads with a single thick nmetal plate on _each sjde of the
vehi cl e Sherreqtimemendeef the deligke witkat seaificineehydl gvicsual raidiay aahdliows have
been machined into the plat This..al upi.num all o h .0 be of such
t hi ckness asT™6°Y éFS‘BlﬁF‘felﬂgt%p%p?ﬂe&ag‘&? Po?{e%]qgg}d%ﬁlgee’ﬁrl’eﬁﬁgl ISSEP{%% vehi cl e

wi thout sac réxfp'ln%'ld?ﬁ gl huss e dedtid Advahiagédinay ik wigk9heds’ iaBPitPUedistribute

resistance to the penetration of piercing fragments fromland m ne

expl osi ons. 1Bebagseadeliadable adigrrenpad protide suficienhbulbdgegepai@absebi | ity
to distribute the bogey ax|e |qads over. a large area and provi g .
sufficient HHOESTERETRAERLEG Y H’Sgtlﬁ’lgk? a ‘Ff‘gf”g? ?}_éeslg‘)@? 6’5&%?5%%03& B’f‘:?‘ﬁ’sd 8 e
axl es fyom the anﬂﬂﬁ%ngﬂgl%: Ihégg ﬂd@%@h&%ﬂﬁéme@dé@ thseqhentiynsimdl ate, the
bogey pads are no [ondger nee e%. Consequently, as no allowance is needed
for the wel dajRivianch Evedaf fob olgeyeldadachrdme of hegeysiderthe swappanent s can be

bolted closer to the bottomof the hyll by a asurabl e di stapce.. This

|h over n}[)lﬁnt ic‘rﬂgnmm:sqcaﬁ bt 8911%@0&5%@}?&06‘8%@%3%%@éﬂ’iiﬁ}éfagﬁs‘ﬁ%‘ﬁ%‘ﬁsi oﬁt i
avi ng e vert -t r : ease the

vehicle ri d?‘r{]gl%"é?rgrﬂ(?%?%ﬂ%éﬁ%ﬁgérn@ gts{%%?htlﬁggsug%ﬂeﬁgflgé\w c%rsrp%ﬁtﬂf&g nmount

| ower on t hendghd the Fhige veriRhCirevel asleurteit ghiducisort tnetsverindreask tish wehagle gdé r om

the ground to any structure on the vehicle that mghh iyegpi nge tueﬁground.
In turn}5t hehdighirtyabe ampantihetdhe spspensieh eHEPONeRI SR AN EFPeRE PUE- HBFght of

(e sPanson LS OR BV DY SORALA THSE b el By dheuacopdal o
vehicle that might impinge the ground. In tum, the increased vertical ride height
raised the effective height of the sponson from the ground by enough distance to
allow the accommodation of an armor steel plate. This armor plate, mounted on the

20 exterior of the sponson, and the thicker one-piece vertical side wall plate provides
increased resistance to the penetration of piercing fragments from land mine blasts.
The additional vehicle ride height allows for better cross country mobility due to the
reduction of sprocket and hull impacts with terrain elements.

Most of the top plate is reused, keeping its mounting provisions intact. This

25  is accomplished by careful location of cut 62 and augmentation by additional
component 68 which effectively lengthens the top plate a significant length equivalent
to the length of the side plate 64 in order to comport to the new length of the hull
structure.

The rotation of the final drive around the input shaft by an angular

30  coordinate is dictated by the a desired sprocket location high enough off the ground so

that a member of the suspension system such as a roadwheel, rather than the final



20 exterior of the sponson, and the thicker one-piece vertical side wall
pl ate provides increased resistance to the penetration of pi el’Cé p% '
fragnents fromland mne blasts. The additional vehicle ride helg EB&Wows
for better gy@s$,Gountry nobility due to the reduction of sprocket and
hul | inpacts Wih*terrain el enents. Nbst of the top plate i $EGTE{FSEYO503
keeping its nounting provisions intact. Thig 25 is acconplished by careful
| ocation of cut 62 and augnentation by additional conponent 68 which

effectively | eagidensettire: th@pc LR ki : seqyi val 0,the
| ength of the side plate 64 i nﬁgféégxrl%P%hgg'r%%f@%yg{eﬁgbﬁggﬁﬁéﬁg?’%%tgfer %ur?g
hul I struct ur ebstqties, thosgthaneingf vettal bbsadle ctossier @pshiliy dndey fi-Rpadtcragal t by
an angul ar 30 coordinate is dictated by the a desired sprocket |ocation

hi gh enough of oYW ’B%ﬁﬂ'd so that a member of the suspension system such
as a roadwheel, rath fi : . 9/ 10126

PCT/ US98/ 16603 8 dr i \?Eé,s-ﬂiiﬁs&&’t%’gﬁrﬂisp’g@kF%’bgﬁ‘g’gﬁh@gg’%g%‘f ?ahc?l‘:é‘FePhus

enabl i ng t he vmhiteElemeot sibassemblier inghe loweehslil afthe armdérbdlSrR2REGUSHF18 0¥ Bet | Cal
obstacle cr ossti ng capabili t#erand odf%oa_d cross country nobility. In
sunmary, in a SYHPFEYSNHBEF Hefplast 2s[Rglsrifuck dluminwm plate agtheyertical side

mul ti-el ement sigRaRgeRDb } ] ed,.
vehicl e of t helﬂ troop cart?);ril nga‘e%%eeré ?ﬁcgﬁaa%gﬁk\?\j tﬁn gl%rss})érl\g&"es Sﬁlh%ggmghes

al umi num pl at ehaxs bepremachinedimito the géatesp| Brieaesultds b herdbadst-effiqidmy gotdtesle t he
desired feat__uraee% frvg.mthe grq%i ouai EUb ssemhl i es , have, heen_machined into
the plates. THESIEESYG IpRroye c3 GBY2LF FIOgT R FaP2Riny BighsT eff-rogbemosm wi t h

i mproved V@r t iahtphsdbaiely @ofipa®aitd #aB@BaRhikiet Yor JUo? fﬂr%srff?)%fi&?@ger%l%x?aiﬁo
country nobility conpared to tracked vehicles for troop transportation over
all terrain A aéég%mn PopECHpofrent the anifanged tebietanceitaperdiration ios tiartad! 0

penetration of_. jercing fragments fromland m ne detonations.
The foregoing péée@g]tglmfj%glir%ér%ys t;1/'\‘/'I’[")|ljmeEanrde"é eidﬁ%gﬁth?rﬁhcti on with a perusal of the

drawi ng figures, shoWae fisragdihg désTRbOORE Milth iréda iﬁfcoxgtﬂldtioﬁ%m Qﬁéﬁﬁl%‘f‘t}ﬁ”d 15.
nodi fication of tracked vehicle can be and is used to neet the objects of -

the inventi orﬁi:ra"ﬂ‘ﬁé freyreso oy hamathrimpleatentaop pbudbeonfiguratinnend or ' s i dea by
claimng the HhdmfiHRITEF R RN (nGRtdngRSuded 1§ NGed & gii:v(jegt%rc]ulfﬁlee Inha

manner that" captures the
invention. The following claims seek to protect the inventor’s idea by claiming the

improvements and modifications to the track vehicle in a manner that captures the
spirit of the invention. Minor deviations and nuances of the invention are
contemplated as being covered by the following claims.

20



spirit of the invention. Mnor deviations and nuances of the |nven55%@&@®?
contenpl ated as being covered by the followng clainms. 20 25 FED 2

99/ 10126 PCT/ US98/ 16603 9 WHAT IS CLAIMED IS: 1. A nethod of reconfiguring
and nodi fyi'hg 413t nored, tracked vehicle, conprising the &Ep§owF6603
securing a tracked arnDred vehicle to serve as a prereconfiguration 5

subj ect vehicle, said vehicle having a rear plate, a lower hull, a top

pl ate and an upper hull; renoving said rear plate fromsaid vehicle to

al | ow nodi fi catVi9naTaE (gailephgcl e; removing said lower hull; 10 renoving
said top plate of said vehicle to allow nodi fication of said vehicle;
fabricating a new | ower hull.; réonmho@qﬁ%ﬁ@ﬁghangmpimbéﬁﬂnbynamnamulng si de
wal | extensions to id 15.° 3 30 top plate; nodifying said upper hul
to forma recoﬁ??ﬁﬂﬁﬁ CEpﬁﬁ?PWﬂﬂﬂ ¢ SBYP¥ yi ng said rear plate previously
tenporarily renmoved to for %&mg%mkeam%dr@ﬁrcxab%&ﬁe agagrdréud}mgrauon
toget her said new |l ower hull, said top plate, said new upper and said
reconfiguréd rsdyecpietticles said m’mnlahan@mgquagpﬂﬁ@da vt holdliaftop glasy mﬂ Bdupper
tracked vehiclg Lron1the subj ect vehicle. 2. The nethod according to claim
1, wherein sai tep of fabricating a new hull further conprises the step

of obtaining a single thickedbwifl BAlYear plate from said vehicle to allow modification of

said vehicle;
- removing said lower hull;
10 removing said top plate of said vehicle to allow modification of
said vehicle; |
fabricating a new lower hull;
reconfiguring the top plate by attaching side wall extensions to said
top plate;
15 - modifying said upper hull to form a reconfigured upper hull,

modifying said rear plate previously temporarily removed to form a
reconfigured rear plate; and |

joining together said new lower hull, said top plate, said new upper
hull and said reconfiguréd rear plate to form a reconfigured and modified armored

20 tracked vehicle from the §ubject vehicle.

2. The method according to claim 1, wherein said step of
fabricating a new hull further comprises the step of obtaining a single thick aluminum

alloy plate of sufficient thickness as to allow machining of depth extenders (72).

25
3. The method according to claim 2, wherein said step of
fabricating a new hull further comprises the step of obtaining a single thick aluminum
alloy plate of thickness between 1 inch to 3 inches.
30 4. The method according to claim 1, wherein said step of

reconfiguring the top plate further comprises the step of adding extension plates.



alloy plate of sufficient thickness as to allow machining of degt h
extenders (72). 3. The nethod according to claim2, wherein sai 5sﬂE¢BﬁU[Bf
fabricating a new hull further conprises the step of obtaining a single
thick al um wamyialzkoy plate of thickness between 1 inch to 3.d 1‘78%‘#’3@660‘1 The
met hod according to claim1, wherein said step of reconfiguring t
plate further conprises the step of adding léxtension plates. 25 FEB 2002 WO
99/ 10126 PCT/ US93/ 16603 10 5 5. The nethod according to claim4, wherein
said step of reconfiguring the top plate further conprises the step of
addi ng side wall extension plates and a tshaped extension pl ate 6. The
Tethod according to clalm 15 f urlreQfeuaech ol £1eRrah il g0 1 nal
drives about an input shaft. 7. A method of reconfiguring an rfying an
arnored, 10 t r deradeyeng bk copplats ﬁimperr@vednmrthe gep ofdukiireprdide ot exiangion
steps of. securing a tracked arnored vehicle to

capabillty,
serve as a pre e%on#rﬁ%d?faﬁp%ﬁme ﬁﬂ?ﬂ@&&e vehicl e, said vehicle having a rear

plate, a |dwer hull, a top pI ate and an upper hull; 15 renoving said | ower
hul I ; reconfiguring said up th si de vval and _t pl ate

ext ensi ons; 20 25 0 fabr t| n d 356 “’ﬁd?FaW’h cﬁ“ﬁ'ﬁéF%%Slﬂétﬂéﬁl ng
final drives €& BIO fotaf U'sﬁ%’df‘i’“t shaftni ng together said new | ower
hul |, said top pI ate, sai d new upper hul | and said reconfigured rear plate
to forma reconfigured and nodi fa gethas @f&&lﬁ%ﬁg@gm@h&mﬁgmrwe

subj ect vehicle with inproved vertical obstacle crossing

tracked vehicle with improved vertical obstacle crossing capability, comprising the
steps of:
securing a tracked armored vehicle to serve as a prereconﬁgurat.ion
subject vehicle, said vehicle having a rear plate, a lower hull, a top plate and an upper
hull;
15 remnoving said lower hull;
reconfiguring said upper hull with side wall and top plate
extensions;
fabricating a new lower hull which includes rotating final drives
eyelet about an input shaft;
20 E joining together said new lower hull, said top plate, said new upper
hull and said reconfigured rear plate to form a reconfigured and modified armored
tracked vehicle from the subject vehicle with improved vertical obstacle crossing

capability.

25 8. An improved lower hull structure with a U-shaped
cross-section, comprising:
a bottom plate with a first end and a second end;
a plurality of one-piece metal side plates with an upper end and a
lower end; and
30 a lower hull structure with a U-shaped cross section formed by
welding said lower end of said metal side plates to said first end and second end of

said bottom plate.



capability. 8. An inproved |ower hull structure with a U shaped
Cross-section, conprising: a bottomplate with a first end and a § ﬂg
end; a plurality of one-piece netal side plates with an upper end-ggg (02

| ower end; and a | ower hull structure with a U shaped cross section forned
by welding said |ower end of said netallgide plates to said first end and
second end of said bottomplate. 25 FEB 2002 welding said | ower end of
said netal side plates to said first end and second end of said bottom

plate. 9. AQN&F?B&@%@W%W@F% qf ﬁgj ﬁ)@tag)@é ages IWQEH % e?x@iagd§ d%ld eélj%? 5

plate is an umnumal l o An apparatus according to alm wher eby
sai d net al Sshiﬂiebotwnabﬁxd s of such th| ckness as to neet ballistic protection
requi renents without sacrifice of hull structure rigidity. 10 11. An

apparatus according to Caim9, whereby said netal side plate is between |

inch to 3 inches thick. 32. (N%Vgp}Sa'%QQQgéor@hﬂﬁé oo, \flleeCéE}f'*a%‘Hefhgsﬂ@d

modi fying 15 an arnored, tracked vehicle conprising the steps of: securing
an existing;ﬂmadkadﬂanﬂmnndnvphlcIe to serve as a pre-reconfigured subject
vehi cl e, said subject vehicle having joined upper and | ower hulls, said
upper hull including a pair of side walls and a top plate with existing
commander and driver opgi Nggin aﬁamfzadr'u tb IBaitpPerhdrety sdid arad bidel ower
hul | ; providing a new | ower hull Vi n th substantially equal to and
a length | angeris phashtmekesst 83 mgeqrt )fshﬁmqleclltorlaﬁ%w@l@@ﬂ%/\*’ltb@%ltsﬁﬁﬁ”lqey
sectioning t isting .upper hull between the existin 25 conmmander and
driver Opgmoﬁggﬁlxstruclmglmpdp g

10
11.  An apparatus according to Claim 9, whereby said metal side

plate is between 1 inch to 3 inches thick. -

12. (Newly Added) A method of reconfiguring and modifying
15 an armored, tracked vehicle comprising the steps of:
securing an existing tracked armored vehicle to serve as a pre-reconfigured
subject vehicle, said sulbject vehicle having joined upper and lower hulls, said
upper hull including a pair of side walls and a top plate with existing commander
and driver openings;

20 separating the upper hull from the lower hull;

providing a new lower hull having a width substantially equal to and a length
longer than the existing lower hull;
transversely, vertically sectioning the existing upper hull between the existing
25 commander and driver openings;
cutting the top plate to remove the existing commander opening;
securing an extension between each of the sectioned side walls to f
accommodate the new lower hull;
forming a new plate, with a new commander opening, shaped to mate with the
30 side wall extensions and the cut top plate;
securing the new plate to the top plate and to the extensions to form a

reconfigured upper hull; and



cutting the top plate to renpve the existing conmander opening; sz%gr imgm
an extension between each of the sectioned side walls to accomodat Erhe
new | ower hull; formng a new plate, with a new commander openi ng, shaped
to mate with the side wall extensions and the cut top plate; securing the
new plate to the top plate and to the extﬁnsions to forma reconfigured
upper hull; and 25 FEB 2002 12 securing e reconfigured upper hull to the
new | ower hull. 13. (Newly Added) The nethod according to Claim12,

wherein the existing.to | ate term nates . at, a f I dge to partly
define an engi ne S& H’r%g?F%Hﬁ,gurﬁﬂap?wltuﬁé?hl:eol?“ra'ﬁﬂo\é\&ﬁgmﬁhe step of:
positioning the transverse sectioning to be co-extensive with the forward
edge. 14. (Newly Added) The nethod according to Claim12, and further
conprising the steps of 18. no(NewlpaddedewTéagnaieodaccorengienClapwd2, hul | ; and
pre-form ng the new conmander opening in a Iocg{jidon on tg,e egew | ate so as
to accommpidieaein e ratuingrigp plate EEminale# § FIMA@EN§ISE tRPPREAOPeRBESR Fgur i ng
and nodifyin 15 an.. ed vehi c conprising the steps of:
securin ancg%pggllnﬁﬁt’t%}rf]gﬁ@ Tﬁéﬁgﬁéggbheeﬁ%%ﬁ (l)e@to serve as a pre-reconfigured
subj ect vehi cl e, wajidniishhehnieitcabaidny 1Bdejdtdxeshsiiepeith ardohoadedil | s,
said lower hull including a pair of side plates and a top plate with

exi sting cornrnander and driver openings; 20 separating the upper hull

fromthe lower hull; forning e r hul |l comprisi.ng,t .St f:
machi ning a single piece 1g1f n@?ﬁ%y%&ﬂéﬁmﬂ’eﬁ]ﬂgoﬁ%ctoé&ﬁf%aﬁﬁ% ]I%g\%é@
portion theyent, p&{]&g iﬁ@hfe _ pstolqlan t he upper portion and including formng
dept h extenders at seﬁ ected l'ocations to function as nounting points for

road wheel s. 25 mounting a new engine on the new Jlower hull; and
| pre-forming the new commander opening in a location on the new plate so as to

accommodate the new engine.

15. (Newly Added) A method of reconfiguring and modifying
15 an armored, tracked vehicle comprising the steps of:
securing an existing tracked armored vehié]e to serve as a pre-reconfigured
subject vehicle, said subject vehicle having joined upper and lower hulls, said lower
hull including a pair of side plates and a top plate with existing commander and driver
openings;
20 separating the upper hull from the lower hull;
forming a new lower hull comprising the steps of:
machining a single piece of metal to form a side plate with the lower portion
thereof being thicker than the upper portion and including forming depth extenders
at selected locations to function as mounting points for road wheels.

25



