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(57) Abstract

A space frame for a low profile, light truck with triangulation members of the space frame located under the floor is described having
a passenger compartment, and front and rear wheel assemblies. The space frame comprises a front clip portion above the front wheel
assembly. a rear clip portion above the rear wheel assembly, and a tub portion supporting the base of the passenger compartment, The tub
portion includes a plurality of strucutral members at least two of which are disposed in horizontal coplanar relation relative to one another
wherein additional structural members of the tub portion are connected together in a triangulated configuration at an elevation at or below
the at Jeast two horizontal coplanar structural members of the tub portion. Foldable rollbars are also provided.
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Advant ageously, the payload to curbweight ratio should be about

2 " woo9sh268s 1 to 1:1 or even higher. ThesCTUSEINESHES,
especially those related to the mlitary application requirements
are provided by the triangul ated tubul ar space frame for a | ow
profile, light truck with foldable rollbars 5 where the triangulation
elements of the space framapaekerraMme FoRURERIOLEAl Y, If not entirely,
bel ow the tub or fl oor accordi ng to the present invention as

descri bed |a ﬁggﬁ gﬁﬁ il _bel ow. Summary of the Invention 10

The presenp I des a triangul ated tubul ar space frame
for a low profile, light truck having a passenger conpartnent, and
front and rear wheel assenblies, and where substantially all, if not
all of the triangul ated tubul ar space frame's structural nenbers are

bel owst he fl oor qnilge éﬁiﬁ%éﬁ%ﬁ? cl8imsCHHY | $8PeRt{i6RNQiGIRHH tiRN Akave
the front wheel assenb a rear clip portion above the rear wheel

Compar rentioifg the b%n%f or 0F o S0RBR " 0 0F, R {R4nt P RBRT R L0

menbers at | east wo, of which are disposed in horizontal coplanar
rel ation gerlalemamb% §0/ Qo 2250t Faded r¥r BhA ZRMF tireatan R Sepsember
menber s of the tub portion are connected together in a triangul ated

17, 1996, entitled “TRIANGULATED TUBULAR SPACE FRAME, LOW
PROFILE, LIGHT TRUCK WITH FOLDABLE ROLLBARS HAVING TRIANGULATION

10 UNDER THE FLOOR”.

Field of I ti
The invention relates to the field of land wvehicles,

especially vehicles for off-road driving.

15
Background of the Invention
Space frames for vehicles are generally known and are
typically found in vehicles intended for use in off-road driving
(e.g., "dune buggies" and "all-terrain vehicles") or racing.
20 Space frames may include a roll cage to provide strength to

the frame and protection for the occupants in the event of a
roll-over. A space frame for an off-road vehicle typically

includes a roll cage since off-road driving ordinarily subjects



configuration at an elevation at or below the plane of the at : | east
two horizontal coplanar structural nenbers of the tub

3 WO 98/126081 t i on. The structure of the tpdrperihisen,
i'ncluding the two hori zontal coplanar structural menbers with

addi ti ondle straféutal severe IBader quéonbedird sudderd rimpyetsit 8fon the
configuration, provides 5 sufficient strength to the tub portion

wi t hout . d c : : e 0 age is a
ol gni fi CRCRECoalbed, eor eddile, "L erriiind AT loRledt ThlchidR, |
off-roa%o - vehicle may be %}Ejbj ected tqQ substantial forces due to

i npact s poulders,; txregs, prag, BOURQR « LI FFaVIed ingKEVeRRPVeD teaTraiay Fad

unbal anced 10 relative to the frame, thereby increasing the severity of
such by falltisg into holesAnpr8ndiheimpacns agey dfuntiterhostngsa thie
cage are: | nprovi ng access to the passenger conpartnent by both

pagsengeishicle frafie Y@ICHRR! byeBabbt PHq) B PBe B B ared $ehdElivees to

be 15 placed in the passengef conparthent’ and Tacilitating positioning

o e e AT O HERSRE T SSSLATERL exone

typical roll cage and m ght otherw se be obstructed thereby. Anot her

advant agemfendt pradhagda byoldneagf thet fironsi ¢hitresf impacting a large.
rock) . |

The weight of the space frame is also a primary

10 consideration. A space frame ig ordinarily desired to be as
light as possible to increase the speed, agility and fuel economy
of the vehicle, and decrease the material cost of the space
frame. On the one hand, large members are typically stronger
than small members and, as discussed above, the strength of the

15 frame is of paramount importance.

In addition, where the vehicle is intended for military
application, greater mobility, higher speeds, low weight and low
profile become quite important. Of equal importance in this
capacity is the payload to curbweight ratio, which is desired to

20 be as high as possible. In most vehicles the ratio is in the
order of 0.3:1. For military applications, which often require

high payloads, the ratio should be considerably higher.

Advantageously, the payload to curbweight ratio should be about



20 franme is reduced. A further advantage of not having the roll

cage i s thgg F@sl on of the vehicle profile, a significant pepar 97,%}\;31nt age
inmlitary app ations. For conveni ence and where (fe3| red

fol dabl e g 078 parsonBy1 or even higher. 4
al so be provided. - These and other features and advantages of

Eggcirir]\;;?inf)irlogf'rhese a&‘@#t%‘e e;rgfg@r%lolyqn%{?t% ?%e vt‘\{lf tfl-?%] ‘%l gurxe-g of

the 5 acconpanyi ng Draw ngs. Brief Descrlptlon of the Draw ngs

Fig. 1i samplfwwaelrgssérﬁmenwear%fpwo@ﬁdcw he trippguparedi nglal@pace
frame of the present invention; and 10 Fig. 2 is a plan view of the
space frapamd fidame foenti baw profilen,co'xjpgmattemhcknwm:hhﬁowdhb];é erollbags 1.
Correspondi ng reference nuneral s indicate correspondi ng parts

thr gighoypd e dnawi NGSi angullet ion DeStdmdlidON K i F’rsﬂa%é e%ﬁmd'mt S

Referring to the draw ng |n detail, and in particular 1, nuneral
10 refers generally to g e frane_for_a,vehicle havi ng a
passengers"g’tﬁﬂé’rtt’w?érﬁ fzﬁ'ﬁ’%f PORLTENY  r BELOWAERS tdb or £1061 according

to the present invention as described in more detail below.

Summary of the Invention

10 The present invention provides a triangulated tubular space
frame for a low profile, light truck having a passenger
compartment, and front and rear wheel assémblies, and where
substantially all, if not all of the triangulated tubular space
frame's structural members are below the floor. The space frame

15 comprises a front clip portion above the front wheel assembly,
a rear clip portion above the rear wheel assembly, and a tub
portion supporting Ehe base of the passenger compartment. The
tub portion includes a plurality of structural members at least
two of which are disposed in horizontal coplanar relation

20 relative to one another, wherein additional structural members
of the tub portion are connected together in a triangulated
configuration at an elevation at or below the plane of the at

least two horizontal coplanar structural members of the tub



assenblies C, D. Space frane 10 includes a front clip portion 20 12, a
tub portion 15 and a rear clip portion 17. Front and rear clip

portions ‘I’?”@?‘” are di sposed above front and rear wheel PCT/USSHI68M | es C,
D, respectivel Tub portion 15 is disposed " between front and rear
clip por??fﬁ%°%2 17 and supports the base

5 of passenger conpartnent B. Space frame 10 includes
structur al The stemetrure pref ertlel ytubbeporcﬂmectﬂﬁbl@ggﬁgerth@ &wo
triangul at ed configuration. As used herein, j0|nt

refers tyyiauedad ﬁ@:?laﬁﬁi" EErucé.lraZp%é%}st Withl a ﬁ?i@lgﬂgi Qi bl.le:l:$a10f

space frane 10. escrl ption V\/m ch fo
parent het i s " y (basket "(front_clip)", and "(rear
clip)” eé‘&tﬁs % “é‘?etﬁ-’"w &t i HRnd f§Fﬁan9ulatedt RO Tl onyc aminaveidsts t he

el enents of the invention. As used herein, "a" followng a reference
nurker al sufifieient t abrengthstde the) tubofpoyiticon fwitheout) tive Hbadf gohow Nng a
ref erence nuneral refers to the right side of space frame 10. In
the drawdigs, ceige. 1 The ab¥edR@t&ft g Mt aage Oisthc:? )éi@hg'ﬂ ant

I ncor porating the space frane of the invention. In Fi SR8
orienta ative to the lLabel "Fi 2"
present ?%I&{ roé}ﬁ: o%)ﬂf%e 3% dl?/%‘ﬁ%?% %‘Pmﬁ’\e ?e??a'ﬂ? fRE GF‘a\ﬂif%grm t he
| eft side_of the space frane is directly above the label "Fig. 2".

vehicle may be subjected to substantial forces due to impacts
with boulders, rocks and the like, which forces may be unbalanced

10 relative to the frame, thereby increasing the severity of such

forces.

Among the advantages of not having a roll cage are:
improving access to the passenger compartment by both passengers
and equipment; enabling larger equipment and structures to be

15 placed in the passenger compartment; and facilitating positioning
of equipment and structures mounted in the passenger compartment,
especially equipment and structures which would extend beyond a
typical roll cage and might otherwise be obstrdcted thereby.
Another advantage of not having a roll cage is the weight of the

20 frame is reduced. A further advantage of not having the roll
cage is the reduction of the vehicle profile, a significant
advantage in military applications.

For convenience and where desired, foldable rollbars may



Tub portion As shown in Fig. 2, tub portion 15 incI udes upper

| eft and ' Lght tubes (tub) 20a, 20b connected by |l ate ext endi ng
upper wowgﬁ#gand interrredi ate tubes (tub) 22, 25, and ¥7léf ¥ and
right rear grtgq) , 27b. The upper left and right rear t ubes
(tub) 27a |n:'l|ned rel ative to upper internediate

tube (tub) 25 in a horizontal plane. Up left and right
d| agonal tubes Thas® W, oBherckeakyreSand AVINHAFehH EOFH@ invention
i ncludi ng the upper internediate tube (tub) 25, and upper left and
ri ght tubedl20be #dre fully underBispdsédomeithe #Epldowiatt Desdripdiord WS
(tub) 20a, 20b, respectively, are |lower |eft and right tubes (tub)
32a, 32b ch vV ephbb, e r we g
| ower Ieft‘yIﬂ Pregﬁgrrglaght tu ﬁss%%ug%%&ﬂ%Z?%%e E&?e%%@gégtendl ng
| ower front, ,internedi ate and rear tubes (tub) 40, 42, 45. The | ower
10 ﬁron?%&ﬁw&%ﬁr&@%es (tub) 40, 42 are directly bel ow the
upper front and internedi ate tubes (tub) 22, 25. Connect ed bet ween
t he upper and | ower front tubes (tub) 22, 40 are inclined front
tubes (tub) 47. Connect ed between upper and |ower I nternmedi ate

tubes (tg g1cl i ned

Fig. 1 is a front perspective view of a vehicle
incorporating a space frame of the present invention; and
10 Fig. 2 is a plan view of the space frame of the invention
incorporated into the vehicle of Fig. 1.
Corresponding reference numerals indicate corresponding

parts throughout the drawings.

15 Description of the Preferred Embodiments

Referring to the drawing in detail, and in particular Fig.

1, numeral 10 refers generally to a space frame for a vehicle A
having a passenger compartment B, and front and rear wheel
assemblies C, D. Space frame 10 includes a front clip portion

20 12, a tub portion 15, .and a rear clip portion 17. Front and rear
clip portions 12, 17 are disposed above front and rear wheel
assemblies C, D, respectively. Tub portion 15 is disposed

between front and rear clip portions 12, 17 and supports the base



15 I nternmedi ate tubes (tub) 50, 51. The | ower rear tube (tub)
45 is di sposed forwardly of the upper rear tubes (tub) 27a, 27b.

Ext endi nQvQ P20 y from t he | ower rear tube (tub) 4%Cavesstmssiyverti cal
tube stubs (tub) 52 on which is nounted a | ateral pipe support (tub)
55 fromofhpebsehger28ompartmenheBl sSpaeasfpate (D0t inbdudes agEridtdral

Ext endi ng upwardly from pi pe support (tub) 55 generally adj acent to

tube st wBabekHb) pparatabli§f tuBds, r Lehhe b€ tU9EEher in &'€ALakghPAtEdR:

57b which are inclined laterally and rearwardly.

7 i Th%.ﬁprtion of left and right rear tubes (rear clip) 57a, 57b
belom/uﬁﬁgf pEreta H'right rear tubes (tub) 27a, 27b are consi der ed

part of tub portion 15. Extending to left and right rear tubes (rear
clip) 57a, 538 ausedpheardiaf,t Andintfhtrefienpontib a5weldedesconueytiOm, 30b
(di scussed above). Ext endi ng upwardly from | ower rear tube (tub)

455genepatiden two ash af6Hé bAdBNGS MWdMs] o spfcendgamé BoRe SHPPERL
(tub) 55 are |l eft and right rear tubes (rear clip) 60a, 60b which are

o120 capet MO A AR iS40, el 10

tubes (tub) 27a, 27q’ar§5£art of tub Egrtion 15. Upper left, _and ri ght

t ubes 206fromp i)’ .e@nshd (rearerliphd argHisediee aid in (idemtifyimg60a,

60b. Upper left and right rear tubes (tub) 27a,
the relative locations of the elements of the invention. As used
herein, "a" following a reference numeral refers to the left side

10 of space frame 10 and “b” following a reference numeral: refers to
the right side of space frame 10. In the drawings, Fig. 1
presents the right side of the vehicle incorporating the space
frame of the invention. In Fig. 2, the orientation of the space
frame, relative to the label “Fig. 2" presents the front of the

15 vehicle at the left of the drawing and the left side of the space

frame is directly above the label “Fig. 2”.

Tub portion
As shown in Fig. 2, tub portion 15 includes upper left and
20 right tubes (tub) 20a, 20b connected by laterally extending upper
front and intermediate tubes (tub) 22, 25, and upper left and
right rear tubes (tub) 27a, 27b. The upper left and right rear

tubes (tub) 27a, 27b are inclined relative to upper intermediate



27b extend between left and right rear tubes (rear clip) 57a, 15 57D,
and | eft awWe9sI1ges rear tubes (rear clip) 60a, 60b, as showeCius9ziésm Fi g.
2. Lower forward di agonal tubes (tub) 62 are connected between

| ower frenbet ubeukd), 28ndit ha jbrizomedlidphgneower Uppéer Medtat &nd righd ube
(tub) 42 and lower left and right side tubes (tub) 32a, 32b. 20 Lower

forward g4LgeeRal cdBdes(tdbrboa 6230606fteRd r&afPaP8lly from the joint
configuration as shown in Fig. 2. Lower rearward di agonal tubes 65

are connect ed het n the |ower rear.tube (tub) 45  apd the J,0i nt
el ud ng PR RdiReh e ciRe e TRRETAATa A (SR} P8y A8 upper 1T

8 and right side tubes (tub) 32a, 32b. Lower rearward di agona
t ubes 65ahdr pightXtagse®0@onfAQur at i on. The tubul ar structural
menbers of tub portion 15 thereby define triangul ated configurations
in gertical phikosed beldwhippe® 1eftand i Bight | febésedrub)beda, (26D),
37a, 37b, and ‘inclined I nternmedi ate tubes 51 (tub)) and

hori zont gl . g I pd._rJdght . di es. (st ub)
30n, ~30b°EHECPEvetY; Jatn B 1ect mndrkoll ol (AUOOAL SRR
65). These triangul ated _. configurations contribute to the strength of
tub port hawelsubeg exganding stherebetyeen ghdberiidg hetwesnlowey deft
cage.

and right tubes (;ub)_32a, 32b are laterally extending lower

front, intermediate and rear tubes {(tub) 40, 42, 45. The lower
10 front and intermediate tubes (tub) 40, 42 are directly below the

upper front and intermediate tubes (tub) 22, 25. Connected

betweén the upper and lower front tubes (tub) 22, 40 are inclined

front tubes (tub) 47. Connected between upper and lower

intermediate tubes (tub) 25, 42 are vertical and inclined
15 intermediate tubes (tub) 50, 51.

The lower rear tube (tub) 45 is disposed forwardly of the
upper rear tubes (tub) 27a, 27b. Extending upwardly from the
lower rear tube (tub) 45 are two vertical tube stubs (tub) 52 on
which is mounted a lateral pipe support (tub)} 55 from which the

20 rear wheel suspensions (not shown) are hung.

Extending upwardly from pipe support (tub) 55 generally

adjacent_to tube stubs (tub) 52 are left and right rear tubes

(rear clip) 57a, 57b which are inclined laterally and rearwardly.



Basket portions Space franme 10 includes left and right basket
portions : 67b are disposed laterally on opposit ' tub
portion i@%ﬁmﬂgus Since left and right basket portions 6735:%9%%§P§L
symmetrical , . ony left basket portion 67a wi,I|l be described in
detail . fﬁ?tpm’tlml l?;uslgﬁfetpcﬁr{‘foﬁl%l? ??\%FUHBQEPO\XE?aFef’tdLlPr)orWaanoWb

I nternedi ate tubes (basket) 70a, 72a and rear member (basket) 75a.

Lower | epelow uppexardefdnband( ekt ) 28 | tubeef eftaill)ly @f7arec2zhgudrs
cross 20 section, although tubes may al so be used. Lower left front

tube  considker&eRrpiREEY thgeiiviodas 75aadmithd as&r:@ﬂfef A fa}yﬂ& ne

upwardly fromthe joint including the front and rear ends o ower

o | Fead el e BT, bra S S oeb eS8 Hiohn iaamet uve

(tub) 32a such_that_the outboard_ends of the lower left front and
i nt2r nedrapes t (HeR) (3eaketfb (disgessedemPRYe] basket) 70a, 72a, 75a

have generally the sane elevation. 5 Ext endi ng upwardly in a

forward dir ectktendingn ipwerdlyeffrom lowdy aear Wube( Hasi)t Ja57 Qreridrd Xy
front tube (front clip) 77a which Is part of front clip portion 12.

CoL o OGN o G snvonrd £R VBRCofRCSE OIpL ARRASHE! (L) 06 0ee
of rear fé%g Qﬁétkgght rear tubes (rear clip) 60a, 60b which are also
inclined in the rearward direction. The portion of left and
10 right rear tubes (rear clip) 60a, 60b below upper left and right
rear tubes (tub) 27a, 27b are part of tub portion 15. Upper left
and right tubes 20a, 20b (tub) extend to left and right tubes
(rear clip) 60a, 60b. Upper left and right rear tubes (tub) 27a,
27b extend between left and right rear tubes (rear clip) 57a,
15 57b, and left and right rear tubes (rear clip) 60a, 60b, as shown
in Fig. 2.

Lower forward diagonal tubes (tub) 62 are connected between
lower front tube 40, and the joint including lower intermediate
tube (tub) 42 and lower left and right side tubes (tub) 32a, 32b.

20 Lower forward diagonal tubes (tub) 62 form an X-shaped
configuration as shown in Fig. 2. Lower rearward diagonal tubes

65 are connected between the lower rear tube (tub) 45, and the

joint including lower intermediate tube (tub) 42 and lower left



10 17. Left basket portion 67a includes a |ower |eft tube
(basket)  woogtmoyel ded to the outboard ends of |ower |eft l%'ﬂﬂb‘f?ﬁgy

i ntermedi ate tubes (basket) 70a, 72a and to the outboard end o ower
left rear namberighBsketr TubesS (am)t E2£nds20f | p¥Rer oard8ld dinand
I nternmedi ate tubes and rear nmenber (basket) 70a, 72a, 75a have 1he
sane el evatd I f1.. tk é@@ ﬁ%ﬁ: . I's generally horizonta

t hough at tatl:ltgi(}laissed eoei\./rgtéi%n}tjrb%é |v2&%%f at:f%r\l/v'er | eft tube (tub) 32a.
Left basket portjon 67a includes an uRper |eft tube (basket) 20 85a t he
ends of which areSweFaRELBE: RETHCFUFRL memberss©f rhun i Portionc sy therekind
| eft rear tube (rear clip) 80a such that upper |eft tube (basket) 85a
has gener aldefineetrimpgulatedi configwppsonsefin verticalibslakésble 293, left
Upper left front tube (basket) 87a extends

10 s and XEgeeniheitnbaontubgle (f@)t A7) 79 andahge ji?f%ifnted

cont ai ni ng the front end of upper left tube (tub) 20a. Uppér

rear tube e 90a _ext.en bet n lLeft rear_tube (rear clip)
80a and lnteqnﬁgeﬂjgglgng%’gﬁt 3ﬁni(ﬁag§ hed ggf’oﬁﬁac’ﬂ'f:agpﬁa@nﬁéf te-Ghe UPRSK
20a. 5 Front clip portion Front clip portion 12 is the

regi on of 3pfEeandawdghy diagonal tubes (tub) 30a, 30b, and lower forward
and rearward diagonal tubes (tub) 62, 65). These triangulated
configurations contribute to the strength of tub portion 15

10 which, as described above, does not require a roll cage.

Basgket portions
Space frame 10 includes left and right basket portions 67a,
67b are disposed laterally on opposite sides of tub portion 15.
15 Since left and right basket portions 67a, 67b are symmetrical,
only left basket portion 67a will be described in detail. Left
basket portion 67a includes lower left front and intermediate
tubes (basket) 70a, 72a and rear member (basket) 75a. Lower left
rear member (basket) 75a is preferably of rectangular cross
20 section, although tubes may also be used. Lower left front tube
and rear member (basket) 70a, 75a extend laterally and incline
upwardly from the joint including the front and rear ends of

- lower left tube (tub) 32a. Lower left intermediate tube (basket)



forward of tub portion 15. Front clip portion 12 includes |eft and
right frog&) 9@% (front clip) 77a, 77b extending forward _10  from | ower
| eft and |-g¢# bes (basket) 82a, 82b. Left and . rrﬁﬁ’f’sﬁ"éﬁ'{“ t ubes

Curve | niR (A ateragv; SB bt paditly crom aBpb DR g (uRS'

Lower |left and right tubes (front clip)_ 92a, 92b extend from 15 | ower
front tub2a(sush fhat | sher quihoandy endmt of usde (Yowpx left fLfxyony) apd,

92b are symmetrical relative to one another; as a result, only | ower
| eft tubtnférmedizte pjulles (bddkdre) demed itk member n{lstadleat) Towpr7i=ft
tube (front clip) 92a has a rear portion (front clip) 95a which

adj oi ns +§¥eﬁagéo$%?%y?3%§ E?é éQménQ1%§at§9n. forward and downwardly

t
inclined. Lower e (front clip 92a i ncludes a horizonta

I nternmedi ate portiqn (front I p), 97a f or.war d ,of d adj oi ni ear
por®ion (fro xE?Pg}néSH.PWES Yy in a fPé’F’{arldugérFFg&r‘?P g}i% %Pﬁ#%as
an upwardly inclined front 11
portion ffomnttubd ploakked)f Goaaid déftntrenti diviend frontr adipht €7a which
portion (front clip) 97a. Three |l ateral front tubes 102 are wel ded

bet ween { gwenhefds ardonitghd1ipibgertioantix! i PEx®2Adifd upwardly in REONt
clip portion 12 includes an internediate tube (front 5 clip)” 105 havi ng

a U_Shap@eééﬂaéged?%égéggka%rghai%%e&hiek%g§egg member (basket) 75a is

left rear tube (rear clip) 80a which is part of rear clip portion
10 17.

Left basket portion 67a includes a lower left tube (basket)
82a welded to the outbocard ends of lower 1left front and
intermediate tubes (basket) 70a, 72a and to the outboard end of
lower left rear wmember (basket) 75a. Since the ends of lower

15 left front and intermediate tubes and rear member (basket) 70a,
72a, 75a have the same elevation, lower left tube (basket) 82a
is generally horizontal though at a raised elevation relative to
lower left tube (tub) 32a.

Left basket portion 67a includes an upper left tube (basket)

20 85a the ends of which are welded between left front tube (front
clip) 77a and left rear tube (rear clip) B80a such that upper left
tube (basket) 85a has generally the same elevation as upper left

tube (tub) 20a. Upper left front tube (basket) 87a extends

10



whi ch are wel ded to the joint including'the forward ends of upper

| eft and ri ,gkgp tubes (tub) 20a, 20b. Wel ded bet we
i nt er medi a}[vg@%su e (front clip) 105, and lower left and ri ghf&TmsgmtS{%es

(front clj 92a,,92b are .tybes i ni_ng.a_ca portiqn 107, 10 far ,
support i nbgéwﬂF?fJe?éatf%‘?nta#d&ﬁ g@’ﬁoﬁ g%éP?(ﬁg? %‘ﬁ%\/\ﬁ‘)“? joint containing
Internmediate tube (front clip) 105 has the sane general el evation as
upper | ef thgnfrenyyend e Rpam Leffa tubgh (trehr20md Upper jhafdr megimtabe
portions (front clip) 95a, 95b, 97a, 97b of | ower left and right
tubes (fr¢basketp)9OaexOehdddbetweenr befy téar fbbe ¢$parrety¥yp)i 80adand

| oner | eft and right tubes (tub) 32a, 32b. This facilitates carrying
of mechanifal 45936506t X8 nd Nend r POL d ofli d i 25045.
Fr ont cligﬁ%o?t?on 32 al so H%s an upp%re?ub% (*§%§? %%?g)eeﬁé 996?10203'
including left and right |legs, the ends of which are welded 20 to the

joinF I ncl udi ng the forward ends of the upper left and ri ght tubes
(tub) 20a, 20b. The left and right |egs of upper tube (front clip)
110 ext enBxébntwalibypontiiopwardly to a U shaped portion (in the

hori zontal plane). The forward portion of upper

12 FrbHbe dfipnpogtiBh WD i itHer s6g16H BF Is%acémffanf&itlo
front tubes (front c¢lip) 77a, 77b. Front clip portion 12

nctudes behlaBRtol AN Aol UL, P¥ront c11P B8R 1dR% 2 1R84S SICRE 1"
and right front tubes (front clip) 77a, 77b extending forward
10 from lower left and right tubes (basket) 82a, 82b. .Left and
right front tubes 77a, 77b extend beyond left and right basket
portions 67a, 67b and curve inwardly to define part of the front

of front clip portion 12.
Lower left and right tubes (front clip) 92a, 92b extend from
15 lower front tube (tub) 40. Lower left and right tubes (front
clip) 92a, 92b are symmetrical relative to one another; as a
result, only lower left tube {(front ciip) 92a will be described
in detail. Lower left tube (front clip) 92a has a rear portion
(Eront clip) 95a whiéh adjoins lower front tube (tub) 40 and is
20 forward and downwardly inclined. Lower left tube (front clip)
92a includes a horizontal intermediate portion (front clip) 97a

forward of and adjoining rear portion (front ciip) 95a. Lower

left tube (front clip) 92a also has an upwardly inclined front

11



5 front roll bar bases 112a, 112b are symmetrical, only left front

roll bar base will be described in detail. Left front roll bar " base
112a i nclWee¥1M%eft front channel 115a wel ded to upper t URSEI/USITN6ST4( f  ont
clip) 110. Aleft inner tube (front roll bar) 118a is wel ded bet ween
|l eft fr@Eertdemndromsaelan dfder fiotvard odhtandl @djodnipy lidkermediaite
outer tube (front roll bar) 120a is wel ded between left front channel

115a angpdMeigwi NErbiel wdiipg tdwa. Thrber aitd-and ofodtbPelintsf G obuhGe
(basket) 8b5a. Left front channel 115a is oriented such that the

above - upkded HERURRG 3SR 1€ S8 KGRE pEE Eriolt e hl S R y
(0]

al i gned holes (front, channel) 116a, 117a formed in opposite sides
t her eof . Front clip Pafhial odnciydesyan inrepmedigts ‘tadpe clfienst

whi ch has a pair of passages (front roll bar) in the respective ends
205 thesldg). 108hdaving anlisshhpér dih théel hdrizd@Zahrslae)c athe ddie of
respective left and right front channels 115a, 115b, the passages

front kgl hERGWELh | of $naf t
(front g fgg,%@e FeigeaMbneh r;{cg:‘;r?é’ﬁzdl%dﬁ the fgﬂw&fﬁlé rtici’é;n%f upper

channel ) 117a. Front rofll IS supported I'n _
30 et g, L e, DSBS, S ah D A LIS beR, B
o intermediate tube (front clip) 105, and lower left and right
tubes (front clip) 92a, 92b are tubes defining a cage portion 107
10 for supporting a differential and steering gear (not shown).
Intermediate tube (front clip) 105 has the same general
elevation as upper left and right tubes (tub) 20a, 20b. Rear and
intermediate portions (front clip) 95a, 95b, 97a, 97b of lower
left and right tubes (front clip) 92a, 92b have generally the
15 same elevation as lower left and right tubes (tub) 32a, 32b.
This facilitates carrying of mechanical loads between the front
clip and tub portions 12, 15.
Front clip portion 12 also has an upper tube (front clip)
110 including left and right legs, the ends of which are welded
20 to the joint including the forward ends of the upper left and
right tubes {tub) 20a, 20b. The left and right legs of upper
tube (front clip) 110 extend forwardly and upwardly to a U-shaped

pdrtion (in the horizontal plame). The forward portion of upper

12



1) through the corresponding pairs of holes (front channel) 116a,

117a and t es (front roll bar) as shown in Fig. 1. | th
Wi Bpa2 FeTusnfsig.

upper and nt pins 125a, 126a are renoved, front

TTust) ot Saen ErgRey CFIE) V1R008s, Sleddcila (b qhRe ana ciglhy PRpppt"

portion 17 is the region,of the frame rearward of tub portion 15.
Rear cliptWoeei bhrant GetRbed7Ref ¥ 78nd ri ght outer tubes (rear clip)
80a, 80b extending rearwardly from | ower | eft and right tubes
(basket) 82a, Bmt lefip grartiioghfl2odneludes left et ighar febnp) r802a, b&9b
extend upwardly and rearwardly to a 15 joint containing the ends of

upper extggios iups,(na2b,Cldd)shewn in rFighavig agihsbanest! mideright
hori zontal plane). Upper exterior tube (rear clip) 127 extends

Rears ol | RO (AL Po BARREL 1ioer TAdR STRSYPBAEZLERLS SSbY Lok chfoRt p)
130a, 130b extending rearwardly from | ower rear tube (tub) 45. Lower
| ef t and ¥okhtban hasq wigkl e slesauided 30p detail. Lefiy finont cxdlldoan| y
| ower left tube (rear clip) wll be described in detail. Lower |eft
Ezbe (r easagd iy1Ral Io1bdesaal 1eft PPéht Ofhannel 115a welded to upper tube
(front clip) 110. A left inner tube (front roll bar) 118a is
welded between left front channel 115a and upper tube tfront
10 clip) 110. A left outer tube (front roll bar) 120a is welded
between left front channel 115a and the joint including the
forward end of upper left tube (basket) 85a.
Left front channel 115a is oriented such that the U-shaped
cross section thereoﬁ faces forwardly when viewed from above.
15 Left front channel 115a has upper and lower pairs of axially
aligned holes (front channel) 116a, 117a formed in qppésite sides
of thereof.
A U-shaped front roll bar 122 includes legs each of which
has a pair of passages (front roll bar) in the respective ends
20 thereof. When the ends of front roll bar 122 are placed in the
respective left and right front channels 115a, 115b, the passages

(front roll bar) align with corresponding pairs of holes {(front

channel) 116a, 117a. Front roll bar 122 is supported in left and

13



(rear clip) 132a which adjoins |ower rear tube (tub) 45 and is

i nclined dowmmward in the rearward direction. Lower |eft tube (rear’
clip) 130WaWRMS includes, in rearward order from front PCT/US37/}$§74 i on
(rear clip) 132a, horlzontal i nternedi ate portlon (rear 5 clip)
1354, aﬁlsﬂmvaﬁ‘ﬁp%dchww d3Bd nctiThed Mnhtideeadiione of removalyls dnaf(nc ear
clip) 137a, an upward and rearwardly inclined I nternmedi ate portion
(rear cluppeft48nd dodeznpipear(frant) 125a, fl@eaar(ghpwnnelemosdd dar RiaFti on
(rear clip) 142a. Rear clip portion 17 includes an internediate

tube assgyiilyeouh the( %%es%géﬁ%%vl%%c h&agg%eéhgegoﬁgegﬁéﬁm Iy dde

hori zont al 'ane) the ol nt
contain rearmard nds of ége | eft and right, regr tubes (rear

CPm S D74 " tg?bpaﬁﬁﬁgﬁﬁe E2pBt, 508 1abaEinAs EPOMP AR FROr4d - atlf he

rearwar d portion thereof, is welded to lower left and right tubes
(re@r Dsothchpperiadd 1oadhy fxonterpiow at25a ubbk26asankl yefmowed,clfimgntl 45
has a plurality of segnents attached to one another in end- to end

rel ati one&E1 MM 22 ol -bel pivoted forwardlie alerlital@wedb Erante (Hepar
clip) 145 has the sane general elevation as upper left an rlght

tubes (t 0 n nteymedi ate portions (front clip)
132a,:ﬂ£ﬁ# qﬂé§t£5£ ll%@%%ﬁ§§%§7§?dﬁ be%f | ower | eft and right tubes
(rear clip) 130a, 130b have generally the sane el evation as | ower

| eft and right tubes (tub) 32a, 32b. This facilitates carrying of
nmechani cal 15

Rear clip portion
10 Rear clip portion 17 is the region of the frame rearward of
tub portion 15. Rear clip portion 17 includes left and right
outer tubes (rear clip) 80a, 80b extending rearwardly from lower
left and right tubes {(basket) 82a, 82b. Left and right outer
tubes (rear clip) 80a, 80b extend upwardly and rearwardly to a
15 joint containing the ends of upper exterior tube (rear clip) 127
having a U-shape (in the horizontal plane). Upper exterior tube
(rear clip) 127 extends rearwardly and defines part of the rear
end of space frame 10.
Rear clip portion 17 includes lower left and right tubes
20 (rear clip) 130a, 130b extending rearwardly from lower rear tube
(ﬁub) 45. Lower left and right tubes (rear clip) 130a, 130b are
symmetrical so only lower left tube (rear glip) will be described

in detail. Lower left tube (rear clip) 130a has a front portion

14



| oads between the rear clip and tub portions 12, 15. Conbi ned W th
t he | oad cawogsnmg9sdvant ages of lower left and right tubes PCTUSIT(AESMANt
clip) 92a, 92b and internediate tube (front clip) 105 (di scussed
above), tHrrgam GVidges 1382pendhrigh adioins yteredi reaycfubg (tphl h4bornd is
carrying loads fromthe front to the rear of the space frame 10.

Rear clipipelined Howrnwdtdlesn atheppearwatrar diredtdon.carLower 168EtpPXubd’
to which are wel ded the upper ends of left and right rear tubes (rear

For | vont aiPEFt <3  TRe BBfcbEk, ﬁﬁﬁﬁﬁegubfﬁ FiRzearr 8Fas) forsogontson

extend between up Iateral t ube (rear_clip) 147 and upper exterlor
tibe (reaPO¥FRpR ? R 1322, ab@F%ééﬁ“F%*tl%ﬁﬁFW?Qﬂﬁtq“ﬂﬁﬁtHQQ. regr
tubes (rear clip) 150a, 150b, internedi ate tube assenbly (rear clip)
145, sand tade) |:35a, 1%an apwaridghandubssaxXwaadily| ipclited iftbermediatbes
defining a - basket portion 152 for supporting the engine and transaxle

(not o§h93ﬂ)(rear cllg%aa§¥30|hﬂ #f&‘éﬁd'@@d%*ﬁ%dl tlﬁP? Béaht

rear roll bar ases 1 155b. Since l'eft and right re
bases 155a trical left rear, roll bar se\MII

be BEEEF'FS% | n B@Fgf“f%nﬂzf?afea?lfg %/]tféﬂa'baé‘é‘dwég i Heray

| eft rear channel (not_shown) welded to upper lateral tube (rear
clip) 147fqupardly ipclhaedefreaznpoghdonof(rean rdip)i Ad@m-t ube
16

Rear clip portion 17 includes an intermediate tube assembly

10 (rear clip) 145 having a U-shape (generally in the horizontal

plane) the legs of which are welded to the joint containing the

rearward ends of the left and right rear tubes (rear clip) S7a,

57b. Intermediate tube assembly (rear clip) 145, at the rearward

portion thereof, is welded to lower left and right tubes (rear

15 clip) 130a, 130b. Intermediate tube assembly (rear clip) 145 has

a plurality of segments attached to one another in end-to-end
relation as shown in Fig. 2.

Intermediate tube assembly (rear ¢lip) 145 has the same

general elevation as upper left and right tubes (tub) 20a, 20b.

20 Rear and intermediate portions (front clip) 132a, 132b, 135a,

135b, 137a, 137b of lower left and right tubes (rear clip) 130a,

130b have generally the same elevation as lower left and right

tubes (tub) 32a, 32b. This facilitates carrying of mechanical

15



(rear roll bar) 160a is wel ded between |l eft rear channel and. upper
| ateral tube (rear clip) 147. An outer tube (rear roll - barG 162

proj ects WRMA#End i s wel ded between | eft rear - channel PCT/USYHS5 e
joint containing the rearward end of up er left tube 5 (basket) 85a.
Left reatodRBnherweenothenrearsGdim b poxtdsane fdossl5.  Combieedon

t hereof faces rearwardly when vi ewed fronrabove Left rear channe
has uppewitindthevibvadaasrypingradirdntages)nefl Ioweas left and resghie houibed )
formed in opposite sides of thereof. The holes 10 (rear channel)
suppor t  ¢ppsht agd 1LYWeS2Dl NGa8hhaaR; lﬁtéﬁﬁéﬂlate tubée URRRbht2 c!i'l?)apf g I ear

roll bar 175 in the sanme fashion as descri bed above regar eft
front chappel 115 The det this structure, na therefore be
Feadi |y IQLEPERSR AR A (115 Provides A HEPBRS4bY, EOBFLEHAYE PhciaTes
pivotally supporting front 15 roll bar 122 in left and right front
chaBinel spdtihafon IGxryimgirloads fxom |thefupe (ko tthe ofear obl the cproet

downwardly in the sanme fashion as front roll bar 122, except rear
rol | barsphnetso. downward in the rearward direction whereas front rol
bar pivots downward in the forward direction. Body pl ates

o0 11 hoge 418 Bos AR, A S, P e e (20
clip) 147 to which are welded the upper ends of left and right
rear tubes (rear clip) 57a, S57b, 60a, 60b, and left outer tubes

10 (rea; clip) 80a, 80b. Horizontal left and right upper interior

tubes (rear clip) 150a, 150b extend between upper lateral tube

(rear clip) 147 and upper exterior tube (rear clip) 127. - Welded

between left and right upper interior tubes (rear ciip) 150a,

150b, intermediate tube assembly (rear clip) 145, and lower left

15 and right tubes (rear clip) 130a, 130b are tubes defining a

basket portion 152 for supporting the engine and transaxle (not
shown) .

Rear clip portion 17 includes left and right rear roll bar

bases 155a, 155b. Since left and right rear roll bar bases 155a,

20 155b are symmetrical, only left rear roll bar base will be

described in detail. Left rear roll bar base 155a includes a

left rear channel (not shown) welded to upper lateral tube (rear

clip) 147 adjacent to the left end thereof. An left inner tube

16



17 I's bolted to the tubes of tub portion 15 contained in the

pl ane ed by upper left and right tubes (tub) 20g efine
the fl oor o? thghgassenger conpart nent . Front inc ﬁ@%wg%mp

pl ate 180 o] h ef gl 5 C n n
(front cl |1|Lo ?ioggﬁl?()&bzt)osl%? %ided betg;neédrqug t tﬁ ég Ec ronté]plié?)

92a, 92b. Fron ori zon pl 18 olted to

under si d&PRAT | H ?ﬁ@é' &f"g’ep (:ﬁ':ﬁaﬁns‘:hp) ﬂ(f'r ongncPPg? g FRbsy % Fott
and right tubes (front clip) 92a, 92b. Since rear portions (front
clip) 95kam5H6&F Hustiects upward and istwedded (bebweer| left ooar chamnele
downwardly inclined, front hori zontal skid plate 182 is | ower than

t-he pl aneurdantnénijwnt contt@ieingd ethe apdativgtl teliesof t Uppesd2def¥2bube
Preferably, all parts of tub portion 15 are at or above that plane
mhigp the g%! 5. EPresents the | owest elevation of tub portion 15.

5 N I'nclined skid plates (not shown) are bolted to the
undersides of inclined internmediate portions (rear clip) 137a, 137b,
140a, 140b. of hefkerreaxy chanpel gif ordsasedy suche thar 3, U-shaped 3prossRear
hori zontal skid plate (not shown) is bolted to the under si des of
hor i zont aedtiar b reef pfatesnsediwardly | when 185aved?2firom hbolveal |1ovEr
| eft and right tubes 130a, 130b. Si nce front portions (front clip)

132a, 132 drailel Hds %?%erf Qlﬁh tl'tb%% pairs &30axihiqy %fﬁg‘ii@’&“’i?éf’éé’

i nclined, rear horizontal

(rear channel) formed in opposite sides of thereof. The holes
10 {(rear channel) support upper and lower pins which, in turn,
support a U-shaped rear roll bar 175 in the same fashion as
described above regarding left front channel 115a. The details
of this structure may therefore be readily ascertained from the
description above of the structure pivotally supporting front
15 roll bar 122 in left and right front channels 115a, 115b. Rear
roll bar 175 is therefore able to pivot downwardly in the same
fashion as front roll bar 122, except rear roll bar pivots
downward in the rearward direction whereas front roll bar pivots
downward in the forward direction.
20
Body plates
Body plates of metal are attached to selected exterior tubes

and members as shown in Fig. 1. For example, a floor plate 177

17



190 is lower than the plane containing |ower left and right tubes

18 (tub) 32a, 32b. " Metal plates are bolted to the
t ubes of MWOSS/ERAY ri ght basket portions 67a, 67b. Si REa/USIIN6SANd

ri ght basket Eoréions 67a, 67b are symmetrical, only the plates for
ri ght badRePolted tyokhectubeficoh FrPrPertiondf|cprtained badtha Biane .
Ri ght outer side basket plate 192b is bolted to the outer sides of

| ower ande@ipped bygmppexbdefithaskbtyidgitth twdds Ruiht 20mer26b deo define
basket plate 192b is bolted to the outer sides of |ower and upper

right tupgs €48} g@bthgzgasgggggrfEg&baggﬁggg.plate 197b is 10 bol t ed

to the front sides of |ower and upper right front tubes (basket)
70b, 87b. Right rear,_basket. plate (;nqt wn) i.s bolfed o the rear
sides of | owef*8R a&s@&nﬁégﬁk‘lﬂeal%f}&% ﬁf’d’ﬁ?&ee‘{ to the b‘é%‘&%{il B,
90b. R ght bottom basket plate 202b is bolted to t he bottom sides
of Bowerofi nclined fromy B2tions | Olwonty iqdtip) 190a,t 4Beb(piskewersdeft

Ri ght bottom basket plate 202b is laterally i nclined upwardly from
lover righll tyaat( itibes320Ewott | @VEp) r bR, 92b. tRHmt( hisieiontd2D dkeqt o

the different el evations thereof. These pl ates define a container in

Upper 11 BMCEUBE! ABoPoabEay B e i et e o
e b1 BESbS LB s7a o HOMSY 1S LT URRCLELE L URE (140 300
pper tu
92b. Since rear portions (front clip) 95a, 95b of left and right

10 - tubes (front clip) 92a, 92b are downwardly inclined, £ront
horizontal skid plate 182 is lower than the plane éontaining
lower left and right tubes (tub) 32a, 32b. Preferably, all parts
of tub portion 15 are at or above that plane which therefore
represents the lowest elevation of tub portion 15.

5 Rear inclined skid plates (not shown) are bolted to the
undersides of inclinéd intermediate portions (rear clip) 137a,
137b, 140a, 140b of lower left and right tubes (rear clip) 130a,
130b. Rear horizontal skid plate (not shown) is bolted to the
undersides of horizontal intermediate portions (front clip) 135a,

20 135b of lower left and right tubes 130a, 130b. Since front
portions (front ciip) 132a, 132b of lower left and right tubes

130a, 130b are downwardly inclined, rear horizontal skid plate

190 is lower than the plane containing lower left and right tubes

i8



(basket) 85b or attached by other suitable neans. If vehicle A
when travehlyhosizpsar d, encounters an PCT/US97/16574

19 obstruction opposite the front center thereof, front
inclined (gup) Sklad P2¥.e 180 rides up on the obstruction and, if the
vehicl e continues to proceed, front horizontal skid plate 182 rides
across the obs {i O f bl i o, hi .

| nparted througrﬁlé%l}l %)?g%gs% O,gﬁ%‘é?&c\réﬁs%eﬂ?t%léﬁ%%st\ér%ucfél% afd right
sufficiently to provide a clearance between the obstruction and . the
pl ane conbapkekgPPEhdPnBef?2anf 7P ghfirgedeftyppdsrightopasket portionsg -
vehicle A, when traveling in reverse, encounters an obstruction
opposi t e #Bha,r ee7bceateer syhmetoficalearonky| thed plates 1@or ptiges dabket
hori zontal skid plate ride up on the obstruction in ‘the same manner
as fr.ont Ll s t , 14881 g8S 1degangish I hab : | f54
V\,heelsg o?%&%é@n,llngl ?ﬂé&?o % ﬁ% er 1'a§ﬁll e 0 esstﬁlfjici?él&(;n:,[ﬁt ﬂéeﬁ%\:}\ér dfﬁlzﬁlgzreal
i nclination of botfom basket pl ates 202 02b pr.ovi de greater
vertical  BRE&Faiss MRSFBheBLates 52 cia PORLER b B (TR TSEERSE, OF he
pl ane contai ni ng | ower l eft and right tubes (tub) 32a, 32b).

Wi | e t he loweznandnupperbridghtctubeselbagketf B2nc8%n Rightprignenr aide
enbodi ments, it should be understood nunerous changes may be nade

Wi thin theagReti p1agd ssppeidibdlted B theVBut8PCEDESs of lower and upper

right tubes (tub) 20b, 32b. Right front basket plate 197b is

10 bolted to the front sides of lower and upper right front tubes
{(basket) 70b, 87b. Right rear basket plate (not shown) is bolted
to the rear sides of lower and upper right rear member and tube
(basket) 75b, 90b... Right bottom basket plate 202b is bolted to
the bottom sides of lower right tube (tub) 32b and lower right

15 tube (basket) 82b. Right bottom basket plate 202b is laterally
inclined upwardly from lower right tube (tub) 32b and lower right
tube (basket) 82b due to the different elevations thereof. These
plates define a container in which articles may be stored. A lid
plate may also be provided across upper right tube (tub) 20b and

20 tube (basket) 85b to cover container. The 1lid plate may be
hinged to either upper right tube (tub) 20b or upper tube
(basket} 85b or attached by other suitable means.

If vehicle A, when traveling forward, encounters an

19



20 descri bed. Accordingly, the invention is not intended to be

limted to the disclosed enbodi nents. Rather, the invention is

i nt ended WO MH¥®St he full scope permitted by the | anguage Wf!!ﬁ%WIGS'M
foll ow ng cl ai ns,

Wiat i s ePstFagtign opposite the) fromt soemeer fherepfy érm dinchkinedg a

passenger conpartnent, and front and rear wheel assenblies, said
space &kidfplhatecaspr rdideg. up on the obsthmmttion iamdgorilf mheabmtei.diw
front wheel assenbly; a rear clip portion above the rear wheel

assenbl y; b Oy, ﬁ.@ﬂ?ﬁ g f e p_% nger
corrpartrren{i‘@ﬂé%?s t"ob %o???%ﬁ |Ir?c%lr°tlﬁi(§“ a p uttr'éa |ts§/:g§f struéc)t &r%gl s
nmenbers at | east, t of which are_ di hori zont aI opl anar, |

(ol ot 1 o ERER R (P Ao BARSSHAP Lo e RALaks @f The Shigder a
menbers of said tub portion are connected together in a triangul ated

coms i gurimpanted throughaskdd pilatesbdldw 982d awrushes theasibstumction
hori zontal coplanar structural nenbers of said tub 15 portion.

2. A speesicidiBy afo Soviid I idLddtinBe beth@ed] the obstSHRSLHY i8ld Y
all of said structural nmenbers of said tub portion
the plane containing lower left and right tubes (tub) 32a, 32b.

If vehicle A, when traveling in reverse, encounters an

obstruction opposite the ‘rear center thereof, rear inclined skid

10 plates and horizontal skid plate ride up on the obstruction in

the same manner as front skid plates 180, 182, as described

hereinabove. If the wheels of wvehicle A roll over an

- obstruction, the upward lateral inclination of bottom basket

plates 202a, 202b provide greater vertical clearance than lowest

15 elevation of tub portion 15 (i.e., the plane containing lower
left and right tubes (tub) 32a, 32b).

While the invention has been described by reference to
preferred embodiments, it should be understood numerous changes
may be made within the spirit and scope of the inventive concepts

20 described. Acco::'dingly, the invention is not intended to be
liﬁited to the disclosed embodiments. Rather, the invention is

intended to have the full scope permitted by the language of the

following claims. _
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are elevated at or below said at |east ymo horizontal copl anar
structural members of said tub portion. : A space frane as

set forth 1 and furth g a plate ngg& yi ng
sai d at vﬁgﬁ. hori zont al i\\Mlmmgm ct ur al %091994?73 t ub
portion sai d pl at 8effnes a floor supported by said
structural menbers_ , 21

of said tWhRpoke | ghaimed is: . A space frane as set forth in claim3
and further conprising a seat structure nounted on the upper surface
of said 1fl ook. space frameb5.forA spavehficdee havinyg fartpassengarm 1
wherein said - structural nenbers of said tub portion conprise tubes.

6. A spagsm %&f’é‘iﬁeﬁé Sgl q%f&h Naplaid@ak %éi”i?@émblles, %i Lige 2

basket portion connecte ater ly to one sid said portion.
ace,frame as set forth in cIa|n16 wherein said

basﬁ%t[Mﬁ??mﬁl??ﬁﬁﬁﬁ%ﬁngtructural menbers conpri sing tubes. 8

A space frame as set forth in claim1l wherein said tub portion
i ncl udes | ongia Ukt ¢biprportionnabevghthe ufronhhvbéel assewbline a
bottom si de planar region of said tub portion, said tub 15 portion
further includi ngedpneliydpsatisRPebol-éf thanfear WheélDESsembly; and

a tub portion supporting the base of the passenger
compartment, said tub portion including a plurality of structural

10 members at least two of which are disposed in horizontal coplanar
relation relative to one another wherein additional said
structural members of said tub portion are connected together in
a triangulated configuration at an elevation at or below said at
least two horizontal coplanar.structural members of said tub

15 portion.

2. A space frame as set forth in claim 1 wherein
substantially all of said structural members of said tub portion
are elevated at or below said at least two horizontal coplanar
structural members of said tub portion.

20 3. A space frame as set forth in claim 1 and further
comprising a plate member overlying said at least two horizontal

coplanar structural members of said tub portion wherein said

plate member defines a floor supported by said structural members
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whi ch define a top side planar region of -said tub portion, said - left

upper and | ower tubes defining a ' regi on of said tub

portion, ¥ ri ght upper ahH ﬂ i“ \i ni ng PCTAISPT/IA574 si de
o L sor

pl anar. region of said tub portio *I on 20 further
i ncl udi ng@famaids fragpe pogttdax.ur e di sposed in said bottom si de pl anar
regi on, said X-shaped structure having at | east one end connected to

said |ower |eft, ang rgghdet ¥RGMe as set fortd ir EPASLR B AHEg agusehelorth
in claiml1l and further 22

COm! 1" Qagebthl &' GBaLObLLRR HALELA Bl B8 WEB-huitide, g snebl

portion. fane as se c

front clip portion includes structural nenbers conprising tubes. 5

11. A spaeP¥frane as set forth in claim9 wherein said tub portion
i ncl udes | ongitudinal |ower |eft and right tubes which define a

bot som si de pbkanar Ar egpare oOf ramé dabulsetorfiorth Hai dlhtilm 1 whey®idi 88id
further including |ongitudinal upper left and right tubes whi ch

define agtoRcthdgPhliers®rORadl $aLIpbul:BA' Lofifrasd duptd  fL upper

and | ower efrning a left side planar region said tub

portion, and said right upper and | ower tubes_ defining, a_right side
pl anar regi on ®of sﬁ(PﬁﬁﬁgngFWGnPs set Iorthg dny ¢13Hr & igndofurther

i ncl udi ng | ongi tudi nal upper |eft and right |load carrying tubes
mechani cebmprdsingcidedaskedaipbrtion connected laterally to one side of

said tub portion.

10 7. A space frame as set férth in claim 6 wherein said
basket portion includes structural members comprising tubes.

8. A space frame as set forth in claim 1 wherein said tub

portion includes longitudinal lower left and right tubes which
define a bottom side planar region of said tub portion, said tub

15 portion further including longitudinal upper left and right tubes
which define a top side planar region of said tub portion, said
left upper and lower tubes defining a left side planar region of
said tub portion, and said right upper and lower tubes defining
a right side planar region of said tub portion, said tub portion

20 further including an X-shaped structure disposed in said bottom
side planar region, said X-shaped structure having at least one
end connected to said lower left and right tubes.

9. A space frame as set forth in claim 1 and further
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15 upper left and right tubes of ﬂuml [ said front clip
portion f ugidghabddc! udi ng | ongi t udi ﬁ*mm "mﬂﬂf"(MLd right 97116574
carrying tubes nmechanically connected to dai 8l 1dwer left an right

tubes of SGhfliUPnBOh! ERBNENEASRY oo Uddibid W't gxont JECHATHCA

| oads bet front clip anhd"tub portions. pace
frame as set forth in claiml1l and further conprising a rear clip
portiontﬁﬁ%mﬁ?%ﬁF?%'the rear of said tub portion. ' 13. A
space frame as set forth in claim1l2 wherein said

23 10reak spapepdinamen ascbetefatthucinralaimniervhexcain i sand

t ubes. 14. A space frane as set forth in claim12 wherein said

t ub £ | g AR ligRdided Brrulbeverll Abbabd EbRPLibPhgStubes
define a bottom side planar region of said tub portion, sard tub 5

i on furthey. i ncf uding. 1.0ngi t udi nal eft and pight tubes._.
Wi ch def i ne atop i TRk Siae B B FEh, SR F13%R boRBerais Said oy,

upper and lower tubes defining a |left side planar region of said tub ’
portion, pextiendinchndesppengifudioadr lowess ledti @ndy right tubestwhiche
pl anar region of said tub portion, 10 said rear clip portion

i ncl udi ngad FirE tadcttlon pide plbhadngregion ofi ghidl eal BeFr¢ ¥bRY aD&@Stub
mechani cal |y connected to said upper |l eft and right tubes of said tub

portion, SaiddifFurthe? BAEIL8Mng longitudinal upper left and right tubes

which define a top side planar region of said tub portion, said
10 left upper andllower tubes defining a left side planar region of
said.tub portion,-and said right upper and lower tubes defining
a right side planar region of said tub portion,
said front clip portion including 1ongitudinal'upper left
and right load carrying tubes mechanically connected to said
15 upper left and right tubes of said tub portion, said front clip
portion further including longitudinal lower left and right load
carrying tubes mechanically connected to said lower left and
right tubes of said tub portion thereby facilitating carrying of
| mechanical loads between said front clip and tub porfions.
20 12. A space frame as set forth in claim 1 and further
comprising a rear clip portion connected to the rear of said tub
portion.

13. A space frame as set forth in claim 12 wherein said
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further including |Iongitudi na““lﬂmmlnnuuuenm right |oad carrying
t ubes nechanically connected It and right tubes 15 - of
sai d tub PEY8I12895t her eby facilftatirng darfyihg of nechani cRCT/USY16574 oads
between said rear clip and tub portions. " 15. The space frame of
clai m 1 ¥e8FeFAiPhPo¥ERPE| énriudepogtructural ohenbery| gamprigikgniubes.
fol dable rol |l bars. 16. A vehicle conprising the tubul ar space
frame of clai me.20A space frame as sek’ fortheimeblaim 1d wHeidinl Gaidhens
said vehicle is a | ow profile, light truck with fol dable roll bars.
24 portion includes longitudinal lower left and right tubes which
define a bottom side planar region of said tub portion, said tub
5 portion further including longitudinal upper left and right tubes
which define a top side planar region of said tub portion, said
left upper and lower tubes defining a left side planar region of
said tub portion, and said right_upper and lower tubes defining
a right side planar region of said tub portion,

10 said rear clip portion including longitudinal upper left and
right load carrying tubes mechanically connected to said upper
left and right tubes of said tub portion, said rear clip portiocn
further including longitudinal lower left and right load carrying
tubes mechanically connected to said lower left and right tubes

15 of said tub portion thereby facilitating carrying of mechanical
loads between said rear clip and tub portions.

15. The space frame of claim 1 wherein the vehicle is a low
profile, light truck with foldable rollbars.
16. A vehicle comprising the tubular space frame of claim

20 1.

17. The vehicle of claim 16, where said vehicle is a low

profile, light truck with foldable rollbars.
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