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into position and secure the container in place. The ISO transportation requirements do not

require that containers have a flat bottom or detent rails.

Certain requirements within the ISO transportation guidelines dictate against having a
flat bottom and dictate the specific size and configuration that a container must maintain. In
land or sea transportation an ISO container must include ISO corner blocks that are adapted
to lock the container into position and hold it securely. The ISO corner blocks are located at
each of the eight corners of the container. The four bottom ISO comer blocks are required to

.ma.intain an average distance of approximately one-half inch (12.5 millimeters) below any
other part of the container base. This isin direct oiapositi'on to the requirements of an aircraft

cargo handling system. Therefore, in order to ship an ISO container within an aircraft it has
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- selectively position the corner blocks in an extended position located beyond the fransport

position to place the base in a level position when the base is supported by the corner blocks.
Fach adjustment mechanism includes a rotatable threaded shaft coupled to a corner block and
an actuator for rotating the shaft about its central axis. A leg may be attached to a corner
block and be threadably attached to the shaft such that rotation of the shaft provides
movement of the leg and the corner block along'a translational axis. A connector member

may be coupled to the corner block that includes one or more locking pins that are selectively
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Sho‘ﬁgure 6 is a side elevational view of the ISO container shown with the lower ISO

corner blocks extended.
| Figure 7is a parﬁal cross sectional view taken along lines 7-7 of Figure 6.
Figure 8 is an end elevational view of the ISO container shown with the lower ISO
. corner blo cks_ extended and the detent rails detat;hed.
: ‘)} ) . _Fi gt-xre 9 is a partial exploded perspective view of the ISO container.

Figure 10 is a bottom ﬁew of the iSO coptainer.

Figure 11 is a partial cross sectional view taken along line 11-11 of Figure 10.

Figure 12 is a perspective view of a corner post and jack Wiﬁ:x the .ISO corner block
shown in the ISO surface transport position. |

Figure 13 is a perspective view of a corner post and jack with the leveling leg shown
inan extended leveling position.

Figure 14 is a perspective view showing the jack removed from a corner post.
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in an extended |l eveling position. Figure 14 is a
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Detailed Description
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A transport device that is internally transportable within an aireraft, such as an ISO
container 30, is shown in Figures 1-11. The internal air transportable ISO container 30
extends betwisen a first longitudinal end 32 and a second longitudinal end 34, and between a
first uansv.erse end 36 and a second transverse end 38. The term "container" as used heréin
éls_o encompasses the term "shelter." T‘k;e ISO container 30 includes a base 40 as shown in
Figure 10. The base 40 includes a first end rail 42 at the first longitudinal end 32 and a
spaced apart and generally paralle! second end rail 44 located at the second Iongitudinal end
34. The base 40 also includes a first side rail 46 at the first transverse end 36 and a second
side rail 48 at the second transverse end 38. Each of the side rails is elongate and generally

linear. A plurality of support members 50 extend transversely between the side rails 46 and

48. The support members 50 are spaced apart from one another and are generally parallel to
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forklift truck. As shown in Figures 10 and 11, the
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},Froller plates 80A-D attached to the bottom of the
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spaced apart and generally parallel to one another and

e A Pt 0 RIS e s o
rollgpﬁaﬁa(s) %Qﬂ-ﬂ %{tao%l%d to the bottom of the support members 50. The roller plates 80A-
D are spaced apart and generally para:llel fo one another and extend generally linearly
between the first longitudinal end 32 and second longitudinal end 34 of the container 30.
Each roller plate 80A-D is generally plate-like including a planar upper surface attached to
the bottoms of the support members 50, and a generally planar bottom surface 82. The roller
plate 80A is located adjacent to and extends along the second side rail 48 and the roller plate

80D is located adjacent to and extends along the first side rail 46. Bach roller plate 80A-D is

adapted tq engage a respective set of rollers of an aircraft cargo handling system to thereby
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i ncludi ng a pl anar upper surface attached to the

b beuRR4sys t he support menbers 50, and a gener
pl anar bottom surface 82. The roller plate 80%(%%05200‘“037568

t -ad] ext en an e se nd i de .
P%°§'? ToEE BRI b B SoREhEr Bofn B llEeoq 12 @srnplate 804 is
to and xte ds, al ong the flrst Si de rail 46. E
% 3roishes Cs thecaliph @af%@%ﬁm@xama@bbb%s inches wide, the
set of rollers of an aircraft cargo handling systemto
rqlise plabsy 830G isgpprodBAiglydlsy il wide 0o/ the kS plate 84D ieapproximately

rolling support for the container 30 on the rollers.

. 9Dhiaches| Wide. [Wletrell&Opales80BARIpRZdd@RIpRIImatedy M‘ghﬁtﬁms from the roller

wide, the roller plate 80B is approximtely 1

plaRCEES. WiHdGold ater%ﬁlld B sp%éqt ﬁ)ﬁ&%ﬂ gﬁg(gg%éﬂ'@tfﬁ}ni' the roller plate

12 8 inches wide, and thé ro

SOEPLERITE Bk IS5 25, e A 08 s

I's space

pl at A, The.rol aced
appr ﬁ%ﬁ %g?re chﬁ’& ﬁ?rd’gar ?Sri% qre substaptiglly gepianar such that
The roller pI ate 80D is spaced approxinmately 13.5

the hetien sprfaces BR&f the roler prigs 804dTthemly protidoafietbdttmuesiriace that is
82 of the roller plates 80A-D are substantially

requipddafeairairs tradspoth atf the bentbinkt 860 Ltilfzpes phaakify éfveller plates 80A-D
roller plates 80A-D thereby provide a flat bott om

whith becezddall shaed ESHUK QL E%nét?r lof HFCRRSR Qfrbralfc a.fé&q]andhng systems

container 30. Utilizing a plurality of roller at e

re8iBs Bie &ﬁ# Elgﬁ ?»% he Hﬁ?%o%flfjot?lgﬁﬁgedbé Blnan 8{§I1)¥]\49ht 2&3},’@{ > floor area of the

variety o rent alrcrart cargo

C t he cost. and t hat uI d ot herw se be
°°¥“%§1§53§8"3F?°‘P’ﬁ%ede°ﬁﬂ }e‘ﬁy%@r @Sﬁp 8- the container 30
covered conpletely with a.roller plate. The
con?%erfé‘nnt%r Al dsq eluder ene Armsre AR Aeterbieild S0amd one or more
rails 90 and one or nore wde detent rails 92. The
wigefetend teds 8ht Thehdreove detantzatisSh trcdimeds beramontbly and deplaceably
repl aceably attached to the outer vertical wall of
attedbed ftbrihe ontetleveftival va@. ofThe Mstisideletient. rohd wid? dab® rails 92 are
adapted to be renovably and repl aceably attached to

add ﬁ)lﬁee_km\ﬁ%ﬁl 6Ad rdpBlckal} alified RFAP @ut%§ Q@moﬂa pAeu oAfethe second side

he det ent ral s 90 and 92 are genera d

raif4® S’”g]%r Hét Cﬁ;tqgﬂsir]]%d’ %ﬂ?%&fzﬁ?rgfqgﬁéﬁi o* i—shg gosg é@%p@iﬁwggg generally
Vﬁ@&?altpt s %Qf inflgthe epaly ot %e%ﬂeﬁt 6 whigloece adapted to align

p st andi n g
apertures 08 in the outer vertical walls of the side rails 46 and 48. The upstanding legs
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48 by fasteners such as threaded bolts or screws.

The detent rails 90 and 92 also include a generally horizontal leg 100 that extends

outwardly from the bottom of the upstanding leg 94 at a right angle thereto. The outer edge

- of the horizontal leg 100 includes a plurality of tabs 102 which are spaced apart from one

- another along the length of the detent rails and which project outwardly and horizontally. A
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to a respective corner post 56. An adjustment mechanism including an actuator such as a

jack 114 is attached to each corner post 56. Each jack 114 movably attaches an ISO corner

block 112 to a respective commer post 56. The jack 114 is adapted to selectivelﬁr move the
comer block 112 along a generally linear franslational axis 116 which is generally coaxial
with the central axis of the corner post 56.

The jack 114 includes a housing 120. Tﬁe housing 120 includes an outer generally

rectangular tubular member 122 having a first end 124 and a second end 126. Each of the



to a respective corner post 56. An adj ust nent
mechani smincl udi ng an actuator such as a jack 114 is
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spacer collar 132 and housing 120 to the coner post

128mndm eoapr Henibettached to thezep mchibdr 18-t he second end 126

of the tubul ar menber 122, and a cover 136 i-s

at t dibgack d14 hehclap aneldigateidthiablh ghdfa s bdving BCAWOER 140 and a
an elongate rotatable shaft 138 having a first end 140

secdid ead 152 CPREsHRAN 3347c1ndd3@ tBRAAdd fo3Boh M BEESHéhds frogl the first end

t hreaded portion 144 that extends fromthe first en
14(% ﬁ(@ﬂ%ﬁ‘éﬁe{ Qefégﬁé e Sc? g@ g"gﬁg %:cgjgg gncir I'qf?lu éf ﬁl%rk%aﬁ ng %34 gtta%ﬁed to a thrust
collar 146. "The thrust collar 146 rotationally engages a bearing cone 148 located between ﬂ1e
thrust collar 146 and the cover 136. A be-vel gear 150 is attached to the second end 142 of the
shaft 138 and to the thrust collar 146. The shaft 138, thrust collar 146 and bevel gear 150, are
selectively conjointly rotatable about the central axis of the shaft 138 which is coaxial with
the translational axis 116. An actuator includes a drive member 152 that is rotatably attached
to the housing 120. The drive member 152 includes a pinton gear 154 in mesh engagement

with the bevel gear 150. The drive member 152 includes a socket 156 in communication

with an aperture 157 in the corner post 56. The socket 156 is adapted to receive a crank
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collar 146. 'The thrust collar 146 rotationally
engages a bearing cone 148 | ocated between the thrust

& b@dsodods and the cover 136. A bevel gear 150 004/03
attached to the second end 142 of the shaft 1 E@msc?f 037568

oA oL B 80 BB 457 B b

%ﬁtatable bout the central axis of the shaft 138

HeeyiTg Ui 2 Genmal axind 58 Hihis danswies tothp oxis1ld 6. Retation of the
actuator includes a drive nmenber 152 that is rotatably

drireer member 152 abohiche axis il A proRiles Titaticdr ofitke shaafbEd8 Abbat the axis 116.

i ncludes a pinion gear 154 in mesh engagenment with

t he Dl jack Je4rindibdes ahhelosiate/ g M0k ink52 fird GhddE3 add a second end
socket 156 in comunication wth an aperture 157 in

RIS sy I R e e o

G LT T ol o0

bou entral a 1 t is tra sverse to

1G8 St Rt GrnPIge The T poronismi it 2 2heies o) Reatached to =
axi s 158 %row des rot ation of the shaft 138 about the

cogRgosor] membeh 864. a cibe Icpangater memben hote innhybesen beyral @enerally circular
having a first end 162 and a second end 164. The |eg

thib8dednboyre e athareis dhhdably eitdched i die thrsaded peRidnal44 of the shaft 138.
menber that is adapted to fit «closely wthin the

T]ﬁ%ﬁﬁe&té%é:ﬁber%ﬁﬁﬂu&e%%n@utér hRri |k W2l 170 lﬂ?at ‘;‘_i'tsr c‘i&sely within

end 162 of the leg 160 is attached to a comer

thélt'u%ula}_ g ?Q%j ngﬁlg h%g.éné’ ?l_%é h?‘hé & %@t%r i ?ﬁ@ gl%h}dgs an a:nnular

onnec e connector ne

| RIE ﬁgﬂ%?#fé@#aa%ﬁ&%éﬁé\% AR T feﬂwic%%é%ct?é’to the connector

portion 144 of the shaft 138. The connector nenber
mepgher | 166 | T erledtive sotalien gheut She franslafional #is 1116.7 Thetpganector member
fits closely within the tubular nenber 122 of the
16helseiingjude@@. plitakityoatiinddrmpingd b aact B@aied ovitidhe s respective bore. Each
annular ring 172 that extends around the bore 168 and

lodkivgyf pin sl 74 dhettuidd &y figso BE ¢ givoRlly RetadlRANS GhOfing TPIALA a second end

166 for selective rotati on about the transl at| onal

178%h& 13.1} ]a@aptyi! Qo %@EB@@I@ x@BILEG anktrd gﬁat egﬁ ﬁ%z@ in the tubular

plurality of |ocking pins 174, each |

B e et P L S
o R S A K o

located within the connector member 166 and an extended position wherein the second end

m

(4]

178 of the locking pin 174 extends into and through the aperture 127 in the tubular member
122 and into a bore 133 of the spacer collar 132. The annular ring 172 and locking pins 174

are resiliently biased by a biasing member 180, such one or more springs, toward their

- extended positions while being selectively retractable to their retracted positions.

When the ISO corner block 112.is locatad in the ISO surface transport position as

shown in Figures 17 and 18, such that the bottom surface 113 of the ISO corner block 112 is



=,

)

menber 122 of the housing 120. Each | ocking pin 174 is
linearly slidable along its central axis between a

WO b@S/ofd3Posi tion wherein the second end 178 glrhii8oos/037568
| ocking pin 174 is |ocated vvlthl n the connect or

Idgﬁfgﬁ%kgéﬁﬁ?ﬁg% %E &JE.E gldg %\9 %\@gac :§? &tfgiheomﬁ%lp ;r;lgtes 80A-ID,

e P A o

annul ar rln% 172 and Iockln pins 174 are resiliently

biles cpempers 182 aef ribe thowpiog 130, Thelresilientty binsed locking pins 174
springs, toward their extended positions while being

ageainetital lyeddend dliroagl thblapertred 1871 in thetubalst ednidesi ) efitke housmg 120
When the |1 SO corner block 112 is |located in the | SO

to%héfe@?%é]«f BRSERMECtBOMehiber 166 lef rl%‘@’naﬂdncoﬁhé}%&ﬁc 12 &9 stationary

such that the bottom surfacd 11 I SO coner

p‘%m%%ﬂi(es%a?glggowocat a%?% )1(’5'\/%{1%8? 1t§ﬁ’§gﬁl {he copep, block 112
beI elﬁg L@i i#%,ﬁtﬁﬁgq%gﬁgz % t ! g:r%gé pI g %l;?qq‘sremed positions

are allgned with the apertures 127 in the tubul ar
sugia jtsd thel oonnggtor eermles d Phgleg 260 awh somes blorle A2 prepielestively movable
locking pins 174 autonmatically extend through the
aleneethe axisd 1627 in the tubul ar nmenber 122 of the housing
12 0 to thereby | ock the connector nenber 166, |eg

160 When GR/@ind} t6dk MDAsiin g IORhirfie MnsRLSHIsiRR, the locking pins
along the translational axis 116. Wien it is ‘desired

0GP e Bk BLRK P 0TBEIR LIS B, s o

axis 11
Si;t1.on S hat the ect or

solp i, 39153@@1 B2 o o e Bt B S0P GoBfepdlf second end 178 of
novabl e the axis 116. \When the corner bl ock

the §Sﬁ°ﬁlaﬁ’ileﬁ1°%6%slﬂpf ]a@ea’%dr grapdbt meesi the dacking iy é@’&.tﬁ gts retracted
pins 174 can be noved to their retracted position by

popifienr Thagetastionjafcaneolockiog| pin slfé hrotatesathestng d? i andr simultaneousty
t hrough the aperture 61 in the corner post 56 to

reterntadibof the lakingrpineivd 18 Teinktadtbépesitasi aVEilk the tddkdig pins 174 are
pin 174 and manual |y nove the |locking pin 174 to'its

man@LllpBéEdn tRISrkeBd pdiiBonLtHeAsk 160 19510‘*}9@ aloE Khd'8kiP 106 to move
174 rotates the ring 172 and si rul t aneously

- the locking pins 174 out of alignment with the apertures 127 in the tube 122. The retraction

tool may then be removed from the aperture 61 in the cormer post 56 whereupon the second

- ends 178 of the locking pins 174 will engage the inner surface of the tubular member 122

while allowing movement of the leg 160 and cbmer block 112 along the axis 116. .
In operation, when it is desired to transport the ISO container 30 by aircraft, the drive
member 152 is rotated by a raichet or the like in the appropriate direction to rotate the shaft

138 about the axis 116 in the appropriate direction to fully retract the leg 160 and corner

| block 112 1o 2 fully retracted air transport positioﬁ as shown in Figures 3 through 5. In the air

transport position the bottom surfaces 113 of the corner blocks 112 are located generally

10



retracts all of the locking pins 174 to their
retracted positions. VWhi l e the | ocki ng pins 174 are

Wg@is}oxg@iel dintheir retracted positions,
|s noved al ong the axis 116 to nove the Iepcllg(flgs2004"0“”568

-0519}%1 i B85 Toreed R i s PorRR e £33 he s 505

Htthe aperture 61 in the corner post 56 whereupon

Q'h%* g detontiratls Hsanfi7 are meprechwdkiatachsiie the sidg rmls 46 and 48. The
engage. the inner surface of the tubular nenber 122

coutiiner 30 sohemin amaismeh tragspotifpesitieg of Gbdarstcle tme thebdonteiner 30 may
112 along the axis 116. . In operation, when it is

belRatiédontb @n afraRa&bYTblling @npipeaid £th o fiiles ?laf% 8@A"—Dr\ﬁﬁ{ the rollers of
the drive nenber 152 Is rotated by a ratchet or the

Erabfcde S Eg&gi;g%t% ¢hé SohthRRr BO Iﬁg{ B Seduligy ﬂ‘gfa%:e within the

138 about "t inthe appr opri

SR S5 Bl R S R e st et

: 3 throu In the air transport position
1@1‘%%%3?’“8%*%?@@@39 2413 of the corner blocks 112 are

I ocated general ly '10 WO 2005/ 049431 PCT/ US2004/ 037568
. copWaearit wi désiredrto drapsHooctied§Ov evrttiinadl 3§ bxbiowk, rdilver or ship, the
bottom surface 82 of the roller plates 80A- D. The
cometisnt3 Or igicbsvedfed ag dn IS0 AuEadLERBHbI oS ioR bl awded The detent rails 90
the side rails 46 and 48. The <container 30 is then in

arflD25drb G:éxﬁfﬁedt #&a Q!E@é&ntﬁﬁ’ér' 3ol theodm}m&nﬁéfglptzt Eststatreﬁ By a ratchet or

cont ainer 30 may be |oaded onto an aircr )
0 ' .
o 4 0 B L) 105 NR 2 e i 11
3 h
an@-‘?ﬂw F o gk et caspes Heckef 22 iane e dregeiani g 16 from the

systemw th the tabs 102.and detents 104 of the
full retrrctechpir dragspostppsiion sghewwn in Eigyessi +-8dottbe ISO surface transport

transport the | SO container 30 by truck, railcar or
postiiop astshewn ¢ Rigurasel7 &1 laswhelmzetﬂabéxdttbm aRfat&S0L3 of the corner block

surface transport position or node. The detent rails

119Qs 1evatbd%ppademielyomrchalf @k bR wE SRIRHBE! sudfice 8D %f the roller plates '
drive nmenber 152 is rotated by a, ratchet or the like

! O P46y 5550 B ol A i 74
ot AT LB U, AR A R 2 o

Qsition as shown in Figures 3-5 to_ the ISO surface
hogwag]ggg,ap d with the bores 133 the spacer collar 132. The biased locking pins 174

automatically move from. their retracted positions o their extended positions wherein the

- second ends 178 of the locking pins 174 are located within respective apertures 127 and bores

133 to prevent movement of the Iég 160 and corner block 112 along the axis 116 with
respect to the corner post 56. Each cormer block 112 is respectively moved to the ISO surface

transport position. The container 30 is then in compliance with ISO requirements for an ISO

container that is to be shipped by truck, railcar or éhip.

11



position as shown in Figures 17 and 18 wherein the

bottom surface 113 of the corner block 112 is |ocated

aporeusioariel y one-half inch below the bottoms 6S

82 of the roller plates 80A-D. As the |eg 160lijiyd; 004/037568

nov eWlientipistdesirddIO piave e eorttaiaers0oint positivh tfbOike drBRdrage, the locking

| ocking pins 174 of the connector nenber 166 align

s 1174 BREMSRET th YhERd&Ed bisitibie b HRUURE aTERRE oudR theperture 61 i

Pt he housing 120 a% V\?Pﬁmtﬂlg %ores %??3 In t"ﬁéﬁﬁlﬁg@e&r- °6lmthe
hased. | oecking.:pi utomat i.cal | v..

ot 35 e H T RN e SRR BB 1 8% 1 B B pgtitons. The

osi tions erein the, second ends . 178 of the | ocking.,

e mermbar LaZS i tpiaipd i b APHRRA diFeREoR b A tcket orghe like to move
and bores 133 to prevent novenent of the |eg 160 and )
thedes &60 pndemnariblogk dhalong the translationel axis 1 e dpequosition at a desired

~ the coiner post 56. Each corner block 112 is : ‘
disiasgeftom fid sornapedt 360 atdiomSte sittfaagert josios pad SO surface transport
position. The container 30 is then in conpliance with

dsifen! € Jakh SIRRE SHIbQY ha3PbeCR ' ' i i
psShi pl)lped by truc%larail?%]ar oPeshgﬁ%%ﬁv%a%ogﬁdo?g%ggmd along its

regp%ﬁye%g? fg%%rpﬁg%oﬂg%/\p% Aolof tﬁ% fsé:é géxﬁéfl%r%ggllg%clg}geg t111‘31"12:0111::31 position,

al ner ion for

l.ocki.n ins 174 are ved to the retracte itio

o SHHLIRE (Ripniztionah Fa b i LR OrsE Bl 11 5 Flotively movable
corner post 56 and manual |y noving the | ocking pins -

alanpnity grangletional axis 44 6 depop dld fulbyrmeiragtad ISQ rsuvfaceriepspert position to a
152 is then rotated in the appropriate direction by a

fullp exiendedopositiva. Th&keorhar bimoks 112 meayl omd Gbleadldng therkis 116 a distance
bl ock 112 along the translational axis 116 to a _

of RBflokiReiditwantdFonriBhesdi st ance fromthe coner post
56, and fromthe air transport position and | SO

Sur fﬁ%ﬁ\%ﬁ%ﬂ@&ts 0 Bg? 'g% 519&1 toE%f%Hélg @g{i(g%lg %%Sc}flﬁ)oqg,ysupplies and

be i'n nove posi
respectjve axis 116 | ace,.t he, hase 40 qof, the, | SO
Al P AT O e S BOF I Eher G TIPRipe B¢ ifpe space. The

such other orientation as may be desired. Each coner

gewinghetwesn the pirdpraear J 84 9f thevdilye sneraes A§2 padsthe beveled gear 150 of the

translational axis 116 fromthe fully retracted. | SO
shafti il 3G eeeblasalisspacing pb Hietdoarer thbocks 112fbin tha t@mneegbsts 56 to be adjusted
position. The corner blocks 112 may be novabl e al ong

whilt&h@¥bataihtf 38 iflicehiRAGR a Qﬁéaéﬁﬁm&ﬁféi:@ﬁﬁcﬁhﬁil&\@@ém&%lbcks 112 are
[ nches‘. . The 1SO cont ai ner may be used to transport
supti e 1RESE 1R iR 30SUPP! Hes and |
A modified embodiment of the jack is shown in Figures 21-24 and is identified with
the reference number 190, The jack 190 includes many of the same components as the jack
114 and like components are numbered with the same reference number. The jack 190
includes a powered actuator such as an electric motor 192. The motor 192 includes a
rotatable output shaft that is operatively coupled to a gear box 194 including one or more

gears‘ The housing of the motor 192 is attached to the housing of the gear box 194, A

housing 196 attaches the housing of the gear box 194 to the second 126 of the outer tube 122.

- 12



material, and may al so be used for providing shelter

for working and living space. The gearing between the
PvOi2005/@eal 154 of the drive menber 152 and t hepcrysaed/037568
bevel ed gear 150 of the shaft 138 enabl es the spacing

Tbé hohsing dfe inchidos k sodler 9ottt dyerativelyesovplestan dfput chike of the gear
adjusted while the container 30 is | ocated on a

b&XRPARS tifelbet@ftendnd2 \WTithe siafie] 330 TIRY gdat BEX 394 1Padpted to reduce the
supporti ng the | oad of the container 30. A nodified

&Mﬁ% shown in Figures 21-24 and
I's 1den |f| egl ﬁ]élﬁ&l‘éléh?zeference nurrber 190. The j ack
190 cI u
T TG 00 L afervle SER Tt olP SUEHR AR 4 Bl 8S0r 192 can be
ref erence nunber. The ck 190 |ncludes a_powere
SeRATEROOt eI atheh cl@pﬂéww idrestianonr & eonntertrloghktiss dqea:zon Rotation
includes a "rotatable output shaft that is operatively
ofbaphadr 19 andgeearuting shafdin 4 clotiowisn direstionavtatasrtbe coupler 198 and the
gears. The housing of the notor 192 is attached to the
sHaQUISISrig afockivise dir@stidno SidhHdrly Aotakion of fig ni&i6r 89X atii@Souiput shaft in
t he housing of the gear box 194 to the second 126 of
* B OIBG Tudon s By R R AT uft 138 fn the poumterclockwise

d%eg ﬁhat operatively couples an output shaft of the
g? “ box 194 to the second end 142 of the shaft 138.

The gear box. 194 is, adapted, t e t he vol uti
per #n sleciiica} cormupigHian teopinalrhlo lﬁ%gﬂs sdached o the 4351 end of the
reversible such that the output shaft of the nptor 192

metgn 188. sl teminaldilgcky Hilaisdd elgstridal hpemmmanishtiok withethe motor 192. A
direction or a counter-clockw se direction. Rotation

madual bentrodledis alifRediwohd glaceddn pletirvhlbdomrnnmiaatitnogithtleaerminal block
direction rotates the coupler 198 and the shaft 138

anldth@ nfdtQC 1oy R rNife sdlt@Rve o;ébfaubﬁ I Y¥he ﬁl‘a&ﬁtl'%rhdafth&léﬁy position the
nmotor 192 andits output S in a counter-clockwseé

el B2y S AoV SR, G b 2 song e

ni,cat i term naI bl ock 200 is attached to the
ta&olgn{{u lgg the notor 192. The terminal bl ock 200

is in electrical comunication with the notor 192. A
manugie jeeknl30gnieinciuge gd'ggﬁl@glt switple208 ardeq)sgognd limit switch 208. The
el ectrical comrunication with the term nal bl ock

limit switches 206 and 208 are attached to the outer tube 122 and are in electrical

communication with the terminal block 200. The first limit switch 206 is located adjacent the
first end 140 of the shaft 138 and the second limit switch 208 is located adjacent the second

end 142 of the shaft 138 and adjacent the second end 126 of the outer tube 122. The first

limit switch 206 is adapted to sense, through a first aperture in the outer tube 122, when .the

leg 160 and corner block 112 are located in a selected extended position, such that the first
limit switch 206 will deactivate the motor 192 and will prevent the motor 192 from further
extending the leg 160 and corner block 112. The second limit switch 208 is adapted to sense,

through a second aperture in the outer tube 122, the position of the leg 160 and corner block

13



and the notor 192 to provide sel ective operation of
the notor 192 and thereby position the corner block

W@ 200808045€! ected position with respect to the
tube 122 along the translational axis 116. Th%ﬂﬂﬂonﬁs

1D @hom yhaynat dokated ihi 4 sdledtédridirastet tpokitidd Gndnel dsagRarnlle motor 192
limt switch 208. The limt switches 206 and 208 are

sith tRE AROmbRr | SEwALAR attb BRI AR AN LAY hel18g %Iﬁgﬁ% é:cﬁﬁ{:r block 112.

conmuni cation with the term nal block 2007 T irs

it Swy [ d ' t L est 4 . .
of t #éé @EBOES 9?[’3% allalgogia{%éc@g%%n Iﬁn?nl?ﬁméﬁvél {b gq%k%g’ ‘lrjlss‘%e11 as the limit
l.ocat adj nt t econd .end 142 qf .the shaft 138
SRS )G 20k} 208 ares A Picdo Poaoptiad RUtbih feormaineost 29, of the ISO
The first limt switch 206 is adapted to sense,
CoaigengB0.a Fherleg 188 eand gosngrnblogle 18206 the jrsk 1092mayiedse be manually,
the 1leg 160 and corner. bl ock 112 are located in a
ext@ided nediratracted e dsepafthe dive memblhr 132at the first limt
switch 206 will deactivate the notor 192 and wll :
pr eVER trafPoRWefice bé e ikt Ballet s8¢ 89 disRfhsbd $n (EY. Patent No.
160 and comer bl ock 112. The second limt swtch 208
: aps in .
6872 007 B Dbk %8l ivick 16 WhfotBg Witho " RS i edplifiner, which
. hlock, 13 .\MD 2005/, 31 PCT/ US2004/ 037568, 112 whe
ingli" pcriE ey SflAZ  Bpleth st SO0k 90 P b Biggks 112 an
fo deactivate the notor 192 such that the nptor 192 :
adipstopen giechanisiotl4 o further retract the leg 160 and
corner block 112. The notor 192, gear box 194,
couplasioud Featanesl of ¢heviimedntibh deive 280n pastionddrly stoovithand described in
l[imt switches 206 and 208, are all adapted to be
cohetibe dithi thdrilhstatedembodinshis o e intiRioch FIwNRAIBIAST be undersiood
30. The leg 160 and coner block 112 of the jack 190

thal@esd laRichfir blefits B8N RML AR darlChEAGE ‘iﬂvé&ﬁggqg ECPBG given its

the drive nmenper” 152. The “transport device nm

iflif ] et.such,as discl osed.i.n, U S. Patent No.
fulftstiptsrirefifon P B PP S g RREAUIETS, 1 ancporti ng
cargo, rather than a container, which includes the
roller plates 80A-D, detent rails 90 and 92, |SO coner
bl ocks 112 and adj ustnent mechani sns 114. Vari ous
features of the invention have been particularly shown

and described in
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~connection with the illustrated enbodi ments of the

i nvention, however, it nust be understood that these
particul ar arrangenents nerely illustrate, and that
the invention is to be given its fullest
interpretation within the terns of the appended

Whit M QBimeFist4 Wat is clained is: 1. Atransport device
adapted to be transported by air or surface

transportation said franspqrt devi ce conprising: a .
pasd: hav P apish S edspRACR Do traApuH &Y oy profuriiie iRasportation,
aiBavi ng a bottom surface, said corner block novably
said fapsnogt deyige semprisiugie for sel ective novement with
respect to said base between a retracted air transport
pos iatbagerhazing adwottemtserfaey surface transport position
said bottom surface of said corner block being

| ocatnishabletcomieti block havThs aibditbRlsuReS Will 36ePbloeRinfhvably coupled
base when said corner block is located in said

st S L —
ol YRR YRS RS R B58 Pt B8 v

transport position; and an adjustnent nechani sm

beigg ﬂ‘fﬂg‘?ﬂ{ ?%gé%‘iye@f)ﬁrwﬂcy boiem suEaceseli wid bpssewhen enid codnen block is
respect to said base, said adjustnment mechanism

locgigd jn esgick Birfres &enspos| positivne saidibottomr sweface bf oaid dweterddock being
said air transport position and said surface transport

locpled igenayally &plahimewith an siveurdlydem s£d Bbtterh ainfack ofgidHabe when said
said base includes a first end and a second end, and

corerfBlocleds tdaite@fin §a0d hie braipdti9osif¥d;endi ng from said first
end to said second end of "said base, said roller

Pl ab@SdRRING: SRR sr?%%ﬂtg{l "0 ey n%topfi[)n safl (rgomer block with

roller plates eac ng a gen y plana

‘ face.adapt.ed to engage rtoll.ers of a .
resg%trt E:t(? g}u}%iul%ag%gsglf ﬁcgﬁ%eﬂtgmggl??xg a(%s_pteiihé ﬁe:f%ﬂggéfrxpove said comer
Bl dl%i ce of .(gl.ai m 1 wherein said base includes a first

OgY Betviegt Faid g ransper RegiHon it Yk wElgrRiranspert pasition. o

first detent rail attached to said first side rail

sai & fi r&ie transport device of claim 1 wherein said base includes a first end and a

second end, and a plurality of roller plates extending from said first end to said second end of
said base, said roller plafes being spaced apart from one another, said roller plates each
including a generally planar bottom surface adapted to engage rollers of an aircraft cargo
handling system.

3. The transport device of claim 1 wherein said base includes a first side rail and
a spaced apart second side rail, a first detent rail attached to said first side rail, said first
detent rail including a first leg having a plurality of tabs and deteilts, and a second detent rail
attached to said second side rail, said second detent rail including a second leg having a
plurality of tabs and detents, said tabs and detents adapted to cooperate with an aircraft cargo

handling system to releasably secure said transport device in place within an aircraft.
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detent rail including a first leg having a plurality

of tabs and detents, and a second detent rai

attached to said second side rail, said second detent
rail including a second I eg having a plurality of
tabs and detents, said tabs and detents adapted to

coopgr at el B Atk @elvfcg ro?fciaiﬁaf ﬁeralha%gfeéﬁgﬁd%%/rit&-giﬂst gdapted to be

rel easabl’y secure sal ranspo

i thi:n an.aircraff.. 15.4. The trapsport device of -
rellol PP s o At ikl o st Bfepnd sletgahribds pdapted to be

be rem)vablé attached to said first side rail, and
regigv eply: attasher faseidsecond sideirsil.adapt ed to be renovably
attached to said second side rail. 5. The transport

devike oflTheltahspodt diviceeif il Twheretit saltEHRNUete tail includes a third
includes a third I|eg |located generally perpendicul ar

leg tocatd hehidrhlf pérpéhdicidirdo tshiig" kst 1%?, ﬁij@ﬁﬁlﬂqeé gd%)‘fedﬁ?ebe removably

removably attached to said first side rai

atla LIRS H id ﬁfgﬂ’ihgﬁﬁl‘?f claiml including a plurality of

coner posts, each said corner post including a first
end and g,second end, said first ends of said corner )
postbg beﬁ?ﬁ‘a We P e pholeis 4 bl 1g 3 plyFalita Pt eopmesrposts, each said
sai d mgvabl.e caorner bl ocks, each said novabl e corner

copien ERstbusliviling & disttend and asesondsail gsafd fisst emslsfsfidacorner posts being
respective corner post, a plurality of said

attgelied Jo ryaidtbase ahplniatitysof wét movabld cardjet blogkes) teacte sid Ri@iable corner
adapted to selectively position a respective novabl e

bl g cated aipteme epidafivsabdd bf aneHREvePQTAdri 08, ANrufility of said
surface transport position, and a plurality of

adﬁfsﬂﬁén@ RAENanEHs) @hchOdaRE Kdus félhrélggﬂgﬂlgﬁlte %&élb%?a[g Yefelfif¥Y position a

ock being attached to sa

resrp@&%%iﬂv’aﬁlect%ﬂ?& lﬂ&g(t bet&e%x}-rgx? agrr@agqggﬁf tgg% (\)/I‘iéﬁlgd gzﬁug‘ace transport

claim 6 erern sal novapl e corn

at i ry ¢ r. bl.ocks are | SO, corner bl ocks. 8. The )

ool AN PhBESr SRR Bior biRckS il oaid a@imary somer block being

extendi ng between said corner posts and a roof such
aﬁ?%’ﬁgt%%?i‘ seconth &g e rerppsteve comeppPsies a contai ner. 9.

The transport device of claim®6 wherein said

adj Ust neAhe frerdrartidswse af elaima dapharein tseidresyblet doredriblocks and said

nove their associ ated novabl e coner blocks to a
stagehary tederdhiodks dedll SOp@sndribtotkwhi ch is | ocated further

fromsaid air transport position than said surface
tragspor The transport device of claim 6 including side walls extending between said
corner posts and a roof such that said transport device comprises a container.

0. The’ transport device of claim 6 wherein said adjustment mechanisms are
adapted to respectively move their associated movable corner blocks to a selected extended
position which is located further from said air transport position than said surface transport
position is located from said air transport position, whereby said adjustment mechanisms are
adapted to respectively position said movable corner blocks with respect to said base such

that said base may be supported by said movable comer blocks in a substantially level

position.
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Dy

position is located fromsaid air transport position,
wher eby sai d adj ustment nechani sns are adapted to
respectively position said novable corner blocks with
respect to said base such that said base nay be
supported by said novabl e corner blocks in a
subgpant i ; Lkl . 10...0he. [t

e e AP Sy BFUbnE P ynfRin Sid S8 S BBl adapted to

device of c ereln sail

to . receive: said.ppovabl.e corn l.ock, . sai )
ro B APRRE molu SEist RIogE i PADE £oRieD Blogk feg peated substantially
CO{T’p| etely W thin said pocket when said corner block
compietely within sayd rogket vehen spidsempse block isloedteshin saigkdivitransport position,
novabl e corner block being |ocated at |east partially
saidunevable oine diletkpmiigelocatednt kastchartinliy ainksidecof saitt pbiket When said
is in said surface transport position. 11. The

mdvablespaiet bldelyisie sl s@fk Wads oSitibp.sai d adj ust ment
mechani sm conprises a jack. 12. The transport device

R T T

a
aj%&cond end and a central axis, said corner block
eing coupled to said shaft, and an actuator for
sel zz: V%%/ nmovi ng said shaft, whereby selective =
novefrent +BY Taspert dpdeg o I whergingsgidradiuspness kneghanian dncludes a
translational axis to a selected position with
selpetivigbcmoyable shaft having a fst anide at seaorsipend:t andlew icemtrabfaxis, said corner
claim 12 wherein said actuator conprises a notor
blagk dreimigicveplyd toosapl dafil mdsa sttedtaffor samidelm@m%mgm, whereby
to provide selective novenent of said shaft about

 sele@lvd @evdmicat ofxhidl sBhft SRdves SRR dornedrdblodkNElohg ANERRIHional axis to a

device of claim 12 wherein said adjustnment nmechani sm

1k [ irst end and a second end,
selbded péififon A %Qpe'a@t\’) SIB% l{?asé

said first end ‘of sa eg being attached to said

corner b . d, seco end . of sai.d | eg bein .
couE?‘ed ]trgg E%? %%gh% Cfé %%l?lgb)ﬂs‘ﬁeé%‘flis\? aﬁ?%?}%rgn‘équws a motor
sal.d.shaft noves, sajd |eg and said corner bl ock al ong )

OPLARYFLY PR ?da?isaﬂaﬁ?laéﬂ%de fostor adapted tq pYVvide SElertte mpyement of said
respect .to said base. 15. The transport device of

shafy ahiou spid combpleaxis of srid sBaff ¢ of sai d adj ust ment

14. The transport device of claim 12 wherein said adjustment mechanism includes
a leg having a first end and a second end, said first end of said leg being attached to said
corner block, sai_d second end of said leg being coupled to said shaft, whereby selective

movement of said shaft moves said leg and said corner block along said translational axis to a

selected position with respect to said base.

15.  The transport device of claim 14 wherein said shaft of said adjustment
mechanism is threaded and said leg is threadably attached to said shaft, said shaft being

selectively rotatable about said central axis of said shaft to provide movement of said leg and

~said corner block along said translational axis.
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mechanismis threaded and said |leg is threadably
attached to said shaft, said shaft being selectively
rotatabl e about said central axis of said shaft to
provi de novenent of said |leg and said corner block
along said translational axis. 17 16. The transport
devi ce of claim 15 wherein said adjustnment nechani sm
inclﬂges a _housing having a first end and a second
end, [%aj dheittAaspoRt Aevies ofclain 1§ theraisaistadiustraent mephagismgncludes
aigid base, said second end of said shaft and said

esingchaging a dirst sad and acsgeandiend, spiddirsteedd wf safd ousisg being attached to
housi ng, said second end of said shaft being
spid bagei wiksetondcod pf sill shaftsad dait secvhd god dfaid Tegebeing lacated within
transport device of claim 16 including a comer post
s&id bawshgtsaldsecnd dndofsaid shefbén@augiondlyReimel Riskid hheshd 0
said corner post, said coner post and said base
forning anhe perdpsit dad@URhiha 6iRIGNE SR poRTRAHRE RCid base,
when said coner block is |located in said glr
sdifl AOSRR BeidOftabHe@No sdifl- colde gfﬁt,%h?@ %rgcrd@\ﬁ fafd %d fioB Biming a

In es a dri've menper 1n

17 wherein said actuator ud

AR, BlféS o DESERRT botled Bobfiofhel sl icomtl BTy 8RBt i

tr i d central axis of sai d shaft. 19. The
%Eg%g 0%?ftﬂg'dew ce of claim 18 wherein said corner post

is erglly tubular. and said_housing and said., .
act uat or qjg? é‘%’é?ﬁt %‘H‘cﬁn ??I;F]ﬁm%iﬁdw %%r“%o%‘f“,’at@'aﬁﬁmdes a drive
: Coﬁ%{f post ., incl udi ngwgtﬂ aperture_ providing o
MESH I RSPt eRer 89k péth finidy thate rerebi Fotation pf feid, drivgrmember
20., The _tra}ns,port device of claim 17 wherein said '
Prouderdpigton of said shatft Abent i qgated] axis ofniddefior nenber
attached to said |l eg and threadably attached to said
shaflf. sudhe transport doticeraf sleimfl 8sdiecrin srad corna\pest is gingrally tubular
connect or nenber, said leg and said comer bl ock al ong
angyaifl housing Jind tspidnadtuator i ase Tecated within eseit! ooonee posty said corner post
_including one or nore | ocking pins, each said |ocking
ingingdingyan apgrtvre pedyidindemumerication eith agit! ddvamnambérof sad sktator,
.extended position, said |ocking pins adapted to :
engdfe sThalkrivsmst dayick of slains 7 wherthedidpdfistriatmesttnism includes
t hereby prevent novenent of said | eg and said corner

a bémnedtoreinemnber satiachetl o nsidalo}; Ral th¥dsly &ALk RCIKIdShalti heh that

- allow ng novenent of said |eg and said corner block
rofationef saidislaft faslsaidicombioflemb¥) 843d &3lafld said comer block along said
translational axis, said connector member including one or more locking pins, each said
locking pin being movable between a retracted position and an extended posiﬁon, said
‘locking pins adapted to engage said housing in said extended position and thereby prevent
movement of said leg and said corner block along said translational axis, said Iocl&ng pins

allowing movement of said leg and said corner block along said translational axis when said

locking pins are m said retracted position.
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| ocking pins are in. said retracted position. 18 21.
The transport device of claim 20 wherein said
connector nenber includes a rotatable ring, each said
| ocki ng pin being coupled to said ring such that
rotation of said ring conjointly noves sai d | ocking

R SR S R e s

nect or ncl udes a iasing nmenber adapted to
ot et G Oom Pi b 65 APUpLahip el O tbseaioo o seid ring
23. The transport device of claim 20 wherein said
COWWOWﬂI lpekingipins betwegresaidieendef and mtractedipssitins.es s
to a locking pin such that said | ocking pin my be

mardzal | yTieovaspdro deded off cleint a0 tvitbrdd@ $dill icondctop %&@e@l includes a
ext ended position by inserting a tool through said

biasgil@%ﬁl%ﬁib@r dd@pte® RIBEEs AT KRR Pis w48 Vfid SRefladaqiokinig.
23, The transport device of claim 20 wherein said corner post includes an aperture
that provides access to a locking pin such that said locking pin may be manually moved to

said retracted position from said extended position by inserting a tool through said aperture to

engage and manually move said locking pin,
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