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by this reference.

o021  This application is also a Continuation-in-Part of U.S. Patent No. 10/795,077
filed March 3, 2004 and entitled SHEET MATERIAL WITH BEND
CONTROLLING DISPLACEMENTS AND METHOD FOR FORMING THE
SAME and published as U.S. Patent Application Publication No. US 2004/0206152
A1, which is a Continuation-in-Part of U.S. Patent No. 10/672,766 filed September
26, 2003 and entitled TECHNIQUES FOR DESIGNING AND MANUFACTURING
PRECISION-FOLDED, HIGH STRENGTH, FATIGUE-RESISTANT
STRUCTURES AND SHEET THEREFOR and published as U.S. Patent Application
Publication No. US2004/0134250A1, which is a Continuation-in-Part of U.S. Patent
No. 10/256,870 filed September 26, 2002 and entitled METHOD FOR PRECISION
BENDING OF SHEET MATERIALS, SLIT SHEET AND FABRICATION
PROCESS and now U.S. Patent No. 6,877,349, which is a Continuation-in-Part of
U.S. Patent No. 09/640,267 filed August 17, 2000 and entitled METHOD FOR
PRECISION BENDING OF A SHEET OF MATERIAL AND SLIT SHEET
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- 2 - THEREFOR and now U.S. Patent No. 66481i 25t9, t he
entire contents of which applications and patents is
w0 pwoengor@t ed herein by this reference. TECHN BAL/USI0BS/D5589

[ 0003] The present invention relates, in general, to

apparatus and nethods for joining together the edges
ofppsheet mat eri al whi ch has Pbeen folded so as to form

i [ d ticularly,
THISRROREIT AR ST hE bl R4siRD, Mot mgisaiebicn
appllaatibad andtotdntd B snddReitalc@hdiech BISHAG R GRPT €Ci Si on

fol ding structures capable of accurately registering
j oi nder structures for coupling together of sheet

TECENICBRAGIERI®ND ART [ 0004] The Rel ated Applications

set forth above, and incorporated herein by reference,

set rth in_considerable detail apparatus and nethqd§.

0908y &gﬁ BTSHeNtaRvenE Py relefes e genenal rapphratus ahdmmethods for Joanmg
e

i ' tures. FEl at eets are provi
PR TRk sE T e ol S e o
diprepdiooal strabuliesgamf mblepasiia@irs,, a198g:d éi#’g‘iaﬁ.lsnrhgﬁ hdtids for

t
| sely be controlled. The

j Ogtﬁﬂ% \éli?% @g{egigL%gVéihé&bﬁﬁ}l felded y5ing highvpscision folding structures

LRl . . i.tigned.on alternating sides
ey B SRR P SR ialc
edgenidi ng or folding straps that precisely control

folding of the sheet. Most preferably, the folding

structures al so produce edge-to-face engagenent of the

BARKGROANDIARTON opposite sides of the fol ding
structures to further enhance fol ding precision and

th. [0005] The fol ded sheets of the
moﬁﬂ&elr ;ﬁbt@e;ﬁeilﬁtﬁa HPEQ?%’E’%‘S E%?ttf@ﬁ RbRKE, prskincerpetitedthqpeindyce
refefdn@e; et fRihSh @PAlid&hBIY QIE%{I %g :ggtu\é\'?fuf H}gﬁ{oﬁg f y rb&?lgﬂng Gent
edges of the sheets are tol BT 0" a cbr
foldhrter shaptmaigrialdb detnothremdintehainnalrserugaidd e #1dt GREINAE ptdvided

o] P of BB R R Gl oo ibns
foltlain@e thas baticty pRARENAe dAUEINAT TRFERNSLARLARL Yo typically
slit%,e gr?)ggésno% dlfls%(ljallelrtnggts that are positioned on alternating sides of a desired
fold line so as to define spaced-apart bending or folding straps that precisely control
folding of the sheet. Most preferably, the folding structures also produce edge-to-face
engagement of the sheet material on opposite sides of the folding structures to further

enhance folding precision and structural strength.

(00os]  The folded sheets of the Related Applications often have been used to produce
three-dimensional structures in which free or adjacent edges of the sheets are folded
into abutting or overlapping relation and then are Jjoined together to stabilize the
resulting structure against unfolding. The previous techniques for securing the edges
of the folded sheets together have varied considerably, depending upon the
application, but in many instances the sheet edges have merely been joined together
using standard fasteners such as screws, rivets, other mechanical fasteners, and/or

welding, brazing or adhesives.
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application, but in many instances the sheet edges
have nmerely been joined together using standard
WO a®be8mPE such as screws, rivets, other nmechaPCTEk2006/005589
fasteners, and/or welding, brazing or adhesives.
481S- 1939- 22561 0006] One 0% the very substantia
advantages of the apparatus "and net hod of the Rel ated
plicatigons is the ablllty to fold sheet materi al
l"%Flt hOB&Ch hresy sypspiialiadiiatipges ob s appprajusiar mpthashef the
RERIA A‘[Sbli‘cgﬁ&?ssls tHe" a%ﬁit? fo A1 l?e%pplla%)ﬁaf v t? %891 e%gat??&‘?gwn and
mat er i al [ ows techni ques For jorning e ges o
CQIhplezsmewnngrhxvefqléhg farcds. Prbdseshduoaipley idifg of sheet material
stratlo of .the_edges at the end aof the folding
al@%“gs SeQuss dpioinRg the & g%*t(’% (s theelsmpledd] ta dg baged upon precise

re@{s@fml@f%ﬁhte Qdpdiey 9&%& oA %a?dlﬁggg)%é’ss sB‘ﬂ&t é&ﬁ%&%&ﬁ&ﬂuf’é@

th each other for the purpose coup

qomdﬁd @ét, o praxémate ¢o thogdptrerandgdohisd irge p@glmatlon wath daok other
ich sheets can be

fof ?‘%o%“&l’%g 3&1’?%5%&5%%% é@%@?ttg@r% agpngtsepavaiion eldhe

eddepl i cations allows a great reduction in the nunmber of
separate parts required to create a structure. Further
reduci ng the nunber of parts by elimnating separate

. [mﬂﬁc hﬁl'ilé Ehplb sy \%ﬁﬁ Khicht sl?lgétgfcé)r{ fdl@edmsﬂfg Cfl‘ne ge%ﬁhfgﬁg; &t forth

el i mnation of separate we
1néh|mgg]|atpé, Amphstaimglssaﬂle}zys agread rerchidnlmem the ﬁumbsﬁ of separate parts

AT T T N
sepiald edhiafies]l BaBndds, Sh&Pdkd, §6hi %Hlyaﬂe‘é‘fréicﬁe aﬁg QB PhatDARE!

t hi cknesses. Thus, fastenér- frée sheet ge Jjolning
SeRHBIe melénngosoé@ermg@ad ladhestvewindingiseapd also rehpks thatcosins
ngth joi nder of the sheet edges.
as%&%é(]“”% ﬂ?é ggls%e d is an apparatus and nethod to
enploy t he ablllty to precisely fold sheet material in

[00%8{ ng\ﬁa{eﬁveq, gw pér%eéae ﬁhg%:tkoﬁxggsrs}}séggrégf tl%; eaelﬁ@dmatlons can
bermppRed @l a wide d

TP s sl Mt SRS ARSI SO i
shewld [aisoheeapdrle hbbengysedfio epplinationsreguiring hiésh stiengihy dmﬂa of

thd gh%et edges.

(0009  What is needed is an apparatus and method to employ the ability to precisely
fold sheet material in a manner which will allow fastener-free, high strength, low cost

joinder of edges of the sheet material.

(o010}  What is needed is an apparatus and method to provide an apparatus and
method for forming enclosures or housings for various purposes, including the
enclosure of electrical components, which apparatus and method lend themselves to

efficient and low-cost manufacturing processes.
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encl osure of electrical conponents, which apparatus

and nmethod | end thenselves to efficient and | ow cost
wOoratveNsgodur i ng processes. 4815-1939- 2256Mooi i | PATIES2006/005589

apparatus and net hod of the present invention have

ot her objects and features 01 advant age which w ||

becone apparent from or are Set forth in nore detail

in, the acconpanying drawi ng and Detail ed Description

gt THAC 2RRAARE gRd msRicdm ! iRzt Tventien havwekirr oljects and

f . nvention, i.ngl.udes .
gL o, BRI el ARl o 37 S SR e Bota
int, themcdinpemghg dedwisg anicDendedDeefiptios Ofd@s Inkntieh! ¥, a
sheet havi ng edges and j oi nder structures proximte

the edges forned to join the edges together; a

BRIEF$ TMMARY 0apEHIINVENITION f ol di ng structures
formed in the sheet of material along a plurality of

0desi ﬁed fol d I&lges, t he f?.l di.ngf (ftructur es beij ng

g {1 BRREPee L RnisentBYhiIng Rludase shertof meferiphfaspied for

bérHifk &r follifeid ARNSS- ARAnsRhANG RS hich if?&ﬁ&éseﬁriétgﬁ, B%heet
and the shape-controlling folding structures bein

heing edges ead jandaastectutee pfaimaterthe edaes farmes t teeddges

th heet to b i tloned t th in.
el b B S r Rl o s Ehsen omeqin e shaetof
m‘aﬁiridﬁﬁlbn? B IRy ST a8dircedBb R1ings, thE t1dink F{rﬁaﬁ{gs E)gi'hgg)tg%iltiﬂned

with at Teast one retention structure forne
torgnabledplddng ofsthe slagetipfmatarial inthgethrecedjetehsional [stradtdie dast

I he | oi nder,..st tures are provided b
ABFEU SRR ot b PR b b TR pPing corfgurca  cause
the goihtl gstatiueprosintke RS sKRY 8178k ké be ?@iﬁ&legqg%éﬁlé in
i nterlocked together against separation by the
registratien & Jeipingcyhandhe sheetmetesalis doldeditand theesheet reateiigirbeing
J: j .a plurali.t f retention
nip bR RGN G600 Pl Binbefldo i i @
stpogired andedigtotogeipetice fol ding of the sheet materi al
out of the plane of the joinder structures. In an

alternate enbodi nent, the retention structure is

[og3} OVIVideichrbferably,@Ré JoiRRE btyucHirsd i
0b(]and V\E%:rh E)i aj;es jthe_ j oi nder gl?gﬁ%?g?eg}e%%gg%ﬁgggdﬁg of
the ghgeh withgpainenon§aurations, ajchias dametaiis whidpeotbedhtetlheked

to&@c}{&rggiaﬁlgt sebgﬁtigg 'E)(; ?ﬁedrie{é%{fgr; :gtplflc:ltur(c:)z.bj[r(le grtle grﬁbc?c{i&lér?tt, t ree
retention structure is provided by a plurality of retention folding slits, grooves or
displacements that are positioned to produce folding of the sheet material out of the
plane of the joinder structures. In an alternate embodiment, the retention structure is
provided by a resiliently displaceable deformation or bend which biases the joinder

structures together against separation.

oor4)  In another aspect of the invention, the three-dimensional object or structure
formed from a sheet of material having shape-controlling folding structures, edge

joining structures and retention structures is provided.
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formed froma sheet of material having
shape-controlling folding structures, edge joining
W@ eooaoswees and retention structures i s provi dedI/US2006/005589
4815- 1939- 2256X1[ ooi 5] A nmet hod of fastening edges of
a sheet of materi al togetheﬁ to forma
t hr eedi mensi onal structure S al so provi ded and
includes, briefly, the steps of; foldjing the sheet

f

wopst eh ineathaosd ofifgstenipg adgesof ¢ shyet %‘é’ﬁ@r@b‘iﬁ’gﬁ%@[ forfgrop aF‘gfee-
i t l. ' . hai . L [ jy <

R

sheét oTaiesri A hlongiaghualisy ddhgicecbntrollngubEl lnehf the ifeld dings being
precise folding along the fold lines thaf .t. e%%esfof
conffelledizet phwraliy o6 phape-carEolBg SYHHES PIN 1qFidR fgseet 0
. . il " . o~
L BER G AR LALOR ot PpiERLAS IR s (a0
thpirtevedpgeLolf the sheegolxhatetial arhpestiatieddn piesrsalregstergdt ur e.

jusepston r st Sin GHERES Srits SR drames Fga T ghisadedecs
toggﬁérgg ?F&%n@ﬁtﬁ@lﬁliixg% aggefﬁﬁ@eddmﬁhﬁhnm%m@ the steps

mng a she material with a plurality of
encl osure bl anks attached in side-by-side relation to

e e ef| i r .
o R R ot LR FRRLER o opns o«
plsiatiticé flfokied fenclomdes dies Bipnoddel Whichrgrladgs|the stepstof: dérming a

i nd t t Ij d i | t .t t he.
sHsfthenacomad 181 ey pLgictsts Bl st n Sy -Sessfion
to{tﬁé HeRGoBhatbhig, @/F‘tﬁlegc?ry&ﬁﬂ&h%%lé HHvihPa plurality of shape-

ree-di mensional enclosures with the joinder
catrollmguoRisngsirichaes foomedifesibaihbpvpass pluosldy of myedeher

in registered relation for.coupling,t ther. The
SRR Esigrae }rlaqmgasg}vgooedegg% _ﬂf ‘%‘ﬁ ?’Faﬂkr q‘rhﬁ g%ﬁ’dlg SFUPIEH on
pSitidel W &mblrolhslof th8 ehAbEIE blafikd el M EREe-HitnddkRAE]

agai nst separation. The nmet hod further includes the
erslaspess ofith the jaidey stracthres oo Itstoecdgeabiing positienagrtogatier in

pl ane, of .t he sheet. i].e i1l att to t
reBs P st TR CHp b el Bp e R ROMAlY Bt i get
inBlud8 K retBRIH dtRdnReCIO HIRNBB joihdbr Qtréetares 9ff plabeagiist seakation.
ormed encl osure bl anks; thereafter folding the
Thewkded Farthsr anludesthnsieps,af foiling eahiraglopirebinksimeait ofthe
mat es.i al, t nel el r {1 OR Qf C .
DB L BB Mol PR ARRNL Bty
forfed EfH16duk@blafk, rheinti@alohipané@ g kach oLtbe phitially fovened
enclosure blanks; thereafter folding the enclosure blank further while attached to the
sheet of material to encircle a portion of the component and to position the joinder
structures of the enclosure blank in registration for coupling together; coupling the
joinder structures together; securing the joinder structures using the retention
structures; and detaching the enclosures with the components therein from the sheet of

material.
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joinder structures together; securing the joinder
structures using the retention structures; and
wa@ledoaoktonyg t he encl osures with the conponent s PEEUS1006/005589
fromthe sheet of material. 4815-1939-2256MDESCRI PTI ON
OF THE DRAW NG [o00i 7| FIG is a top perspective view
of a business card hol der ¢onstructed in accordance
with the present invention. [00181 FIG 2 is a top
DE@%?I{O&OFIWG?RAM%SI ness card hol der of FIG 1
wi th business cards placed in the holder. [00i9] FIG
wos | SFRS. 190 B réﬂe@ﬁ‘%é)que&vrb? aHSREssUardRE18ES cﬁ)'nslfn%téﬁeﬁ'l
I n accordanc resent 1 nvention to produce
a@hﬂlan@%tlhﬁied)e«esenf1nF¢I(B0n1 [0020] FIGS. 4-9 are
perspective views illustrating folding o f the sheet o
f material froma flat sheet o f FIG 3 to the
[odlehi r el i2r'rem sopopeaspectvavibel af dig bustneshcand holleFb{IIAEL .1 with

0021 Qis a fragmsntary, top plan view o f
g@‘&é‘?&i‘q‘ﬁm Istructures of the present
| nventl on. [0022] FIG 11 is a top perspective,

schemati c representati on of an_apparatus of the
098t e SKRNG: 3i1h &30 Plam ViSHoWNi the shaskof Brignalfogmed wg@avf‘ee with

thgﬁ)oun ntlYoernffgxqtd oﬂuéetﬁléeal‘atfol&Fgggg. ferial assenbl ed

ctric conponents. IG 12 is a
schematic end eI evati onal view of the mounting process

[002({} ovﬁd 4':9’ z%e ggrljsp %Qs 121%%[93?%2%1%1 [ & tﬂg%teFkaﬁlgteﬁal

rorp or enc enc sure S are

frémal ackidl sige@ U NEIG. Beto QW@@h&nsi&ﬂ%hﬁﬁ%lﬂl&S@hBﬁnﬁhl FOE. 1.
THE | NVENTI ON [ 0024] Reference will now b e made in

detail to the preferred enbodi nents of the invention,

3% anpPIe306§ a ﬁﬁgxﬁBntafﬁ tdp plas{ieat &dmdiﬁé@ edgxGenimadicages of

drawi ngs. Wiile the invention wll b e described in
the praseritiveamtigiit h t he preferred errbodl ments, it will b e
understood that they are not intended to limt the
invention to those enbodi nents. On the contrary, the
pinveRliG. dh is s tapricaspetive, schomaiie refressniagiph wégn apparatus of the

prgge%t IHVGI%EOIHOSQISOWIIIgdthG folding of enclosure blanks formed in a strip of sheet

material assembled around electrical components.

poz3]  FIG. 12 is a schematic end elevational view of the mounting process shown in
FIG. 11 in which components are mounted to a strip of enclosure blanks and the

enclosure blanks are folded around the components.

DETAILED DESCRIPTION OF THE INVENTION

0024 Reference will now be made in detail to the preferred embodiments of the
invention, examples of which are illustrated in the accompanying drawings. While
the invention will be described in connection with the preferred embodiments, it will
be understood that they are not intended to limit the invention to those embodiments.

On the contrary, the invention is intended to cover altematives, modifications and
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4815-1939- 2256Mequi val ents whi ch may be i ncl uded

wWthin the spirit and scope of the invention, as
waledosngdby t he appended clains. [0025] The apper/H$2086/005589

and nethod of the present invention for joining

t oget her edges of sheet material which has been fol ded

into a three-di nensional objéet or structure can b e

enpl oyed in a wi de range of applications. In FIGS.

clju¥aleatshutdcinang be atoluded|veietin ke dpiritumidrsascbfibe Avetidd, as

ood exanpl.e of the conplexity of precise fol ding
‘\‘Rﬁp%% &eﬁﬂ?@@%ﬁ lamg;si ng the apparatus and nethods of

the Rel ated Applications. This precision and capacity
for c nplexity lends itself particularly well to new

9%) uth ﬁgmré‘fus 7od miekgdiofdheprgeent giventien fosejaimedegather edges

g %Lgﬂ%{ (V;J&E{hé%béé% %[de\‘l"l{x}tjg%l{gxggﬁigﬁg rﬁal 0 {%ﬁt or strycture
csubs bmptdyadl il owitlengngeosfpplicamnwold FIGR,1- 9 @rbuemamadaed holder

.a.,. box m but. cardhol ders constructed as shown
i§ %S%t%‘gg?ﬂaumléwar% Wé@@pls%tfﬁ he,¢paplstity %ﬁpfﬁ%}ﬁ‘ﬁ%dmg which

iSIRLER s %Qﬁé O(i% S %ﬁtlﬁét ﬁél s JYauk Rg%g &%ﬁl@ﬁﬁgﬁq This

di nension o I nc e sane e

psdcisi@t andespacity for coeplskisy s yedlpdriaeul i wek s€ néw edlutions
car dhol to, | oad, pearjng

| bl
TP ek (16 oot B et et PRt or G Berogith REVithout ogners.
THE @AldBb1deF off EERE -9t 1@ h@k&@%ed @@wY‘(ﬁEtEn@ Ysntif IBAQQ%FA}&S

edges of other netal and non-netallic sheet materi
a$ porkl beTimmmgph%oa Bo:Gseand, bauh dar@holdets lsnsnstamsad@a rsbown in the

PSSe Fr BEREF P e B oI et leS el Bptehbhaving o
tHigladys dienbisg of b ’046: ir@he@ Tk é&h&ére@fbﬁéﬁnﬂﬂcg sﬁﬂ&%ﬂufk%saﬁd processes

cards 22 are held by cardhol der 2 as I't woul
epplayed fgr the éesagb@ji ca@éhcdﬁﬁrlaqu@lly ah appliseble t6 @addxd:aﬁng)mree-

ardhol der, bl apk in
oy AR e B 57 2B, et
tesjoining ihie edbés ofdther Giet4l andndBnatillic Rh&st hid@erial.
t hr ee-di nensi onal structure of FIGS. 1 and 2 , the

sheet has been secured al ong edges, as will b e

[0646)S CTUREAL 10FIGY! € af@bal budisdss baaliofler, g%ﬂ@faﬂ?tdesignated 21, is
unfol di n 027 Sheet 23 is shown I FIG
shoat whish gxaq g?ﬂncfa deg fifoor aprtcoof flatfshaetnnatbridland és readhe fir use.

flg"er X %g!)urgqtg%])#sgﬁeesg cgrldt Eb "k he\i\ﬂ)y ca dﬁolderl'I élt, as % would

punchf
normally be used. Cardholder 21 has been folded from a flat sheet of material or

cardholder blank 23, in this case a stainless steel blank, which sheet is shown in FIG.
3. Once folded up into the three-dimensional structure of FIGS. 1 and 2, the sheet has
been secured along edges, as will be described in more detail hereinafter, against

unfolding.

(00271 Sheet 23 is shown in FIG. 3 as it would be typically formed out of a much
larger sheet, for example, by laser cutting, water jet cutting, punching, stamping
and/or other suitable means. Typically, a plurality of cardholder sheets 23 are laid out

in relatively nested relation to minimize scrap and then are cut from the larger sheet,
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and/ or other suitable neans. Typically, a plurality of

cardhol der sheets 23 are laid out in relatively nested
WO 2000800 t 0 mi ni m ze scrap and then are cut fPONUSIVE6/005589

| arger sheet, 4815-1939-2256Uf or exanple, by a CNC

controlled | aser cutter. Cardholder 2 1 is then forned

by fol ding cardhol der bl ank-83, as will be descri bed.

[0028] In FIG 3 a generally U shaped cardhol der bl ank

forsexagplt by GIRC chnfieliedf lnee ceitee Ca2d@hodds 22 1s thRatforadey
in this case

f 1 th.jo0ind structures 28,
fg@{\?%tcaal hgg‘%ﬁma&glzgt ?So‘ﬁﬁfb cippadt appreci ate t hat
ot her joinder structures may also b e enpl oyed.
Qi nde tyuct ur 8. are fornmed in a manner which
o [ IS § Bt ahmsdoorihouics el 2365 shmpFhict has fee
el 2y thatal O o ot .
“thr ee- di nerﬁsitona?b%%%g%{%&g‘%’nlﬁ-ﬁ Oég&ér%trgg@ref 28, B dPiicaredgvetail
- cofEgrations h Qse edY epprRéiaterttadithativiobessiictiedifay MsHBE
f h oth when t he sheet
LT R S e T A —
yapi édEges 26 BhAIDP - i i O can b
ag:a used gtﬁowever , tso oa{eg}it'dr%ﬁ% g S géﬁ%?)gﬁt‘ﬁgﬁéﬁocoﬁ?ﬂi%%g {jaensjonal
obigehofiFGSy baad 2.06awheldes bleek 22 Bas sdgden 26 aad B &thich are to be

: € i tii ex | e, .edges oriented at 90 degrees

IRl P b g Gt i Gpaiee Batanabiag the o
aditfongifiFIGI ®nThetd - ' ;

’ Str udé]?ﬁ es. . [ 0029] gi%gggilh?% %EE}I%%%E FEIIEE oFéglg Envfntior} %ls%can be

used, havegrver de jois gdgss drhictosreicnutigimup er atptiengtelasivhlwhen sheet 23

: ' 6 he .blank js f ed around to

is W0 OO FHOE o e lools Freaientenat PO iFgat § anboberand

toedyeg &7n apee. SieteedgdicoBASIRAGH SHehUsd UhBloREPIUGESand

t'o' ned into a stable structure by the edgé jol ning
S‘g‘ﬁg’ﬁ‘?sat us and net hod of the present invention does not

have to be an enclosure or to have a continuous wall
which _encircles a central space, but such structures
0t o HdHEPRANYaeargholderatitia g doms bijerfobrsusdotyntineoug pesisitiral

dMventi e f|at t or cardhol der bl ank
A HEPE® P et of W e G4 e dSetaibron poguous v
wiichi thijoined to the et 829 7. OTREMrdeiR8siShERL |

) .ailﬁ‘gr}go a @Lur ality of desired f olld I iSlnes ﬂlgfur%,%ﬁée?cand
Joigriingo p sigblgpiruptuyg by thegdse]dintiog shertus indmikthod af theproent
invention does not have to be an enclosure or to have a continuous wall which
encircles a central space, but such structures are particularly advantageously formed

by the present invention.

wo3o]  The flat sheet or cardholder blank 23 also includes a plurality of shaped-
controlling folding structures 29 formed in the sheet of material along a plurality of
desired fold lines 31a, 31b, 31c and 31d which will cause the sheet of material to be
folded into a desired three-dimensional shape in which sheet edges 26 and 27 will be
positioned in juxtaposed registered relation. This folding process will be described in

greater detail in connection with FIGS. 4-9.
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folded into a desired three-dinensional shape in which
sheet edges 26 and 27 will b e positioned in

wQ eoobagsed regi stered relation. This fol di ng PCDUSNE6/005589
will b e described in greater detail in connection
with FIGS. 4-9. 4815-1939-2256M 0031] Sheet 23 is
further provided with at | ea®t one retention structure
formed to retain the joinder structures 2 8 together
nagai IvdtetdBpafimtticoprovidedtwith srtbast bneretensionwiructnreRbEnedBto

1 retentjon st tures 32 are in.the formof .fold

repin B o i St GHER ST aptindt i Tadk SBkPdimgat Srown

S BIGIE thehetchbsl st e s BRLAah th! Rk 98109 F etk Qlogﬂgg&enﬁon

[0032] The shape-controlling folding structures
fold dingh 83 andebi thef steurd ithryfobded cerdhobier BRnk pgaibstunfolding.
preferably constructed in the same manner. These

fol ding structures are provided as described in the

oRel aflbd sigpstdontbllimgSoldanmgisttuotyesal Searfdahenedlentivnao dimpnetructures

ich wll.r It in r reci se fol djng .of.. sheet
SRR s B e e G e B B (7t otures are
povidldng debdribell i 8% FeMied A‘ﬁﬁliéaﬁ‘igﬁ%%gﬁ‘ﬂ%é/l b Hrg?dgf; gaﬁ’a%ﬁer

or displacenents forned in car er ank 23,
whidhyw dleesuleinf veird pregiss folding of shése material R alpngulad desirey fold

adj agent -fel d j nducin ructures 2.9 and 32. Foldin

g SR 10 sl S P U G 8 Ry S Dl

fdraied i€ eAURG1db Bl@sk Whiagh et RAde BAHIngWahYs IEHQFSen
folding lines 3la-31d and 33a-33b so as to precisely

longitudipplly adjagenyfodd indypisgtstrgtarae 2928d 32n Fohlingyeisaps 34 between

f [ truct d wth
Bt M ek B P RSB Blind QIBRGhetehs
fotainginad 3 Tir3 DpARS3 a3 34 es (@ brebieHi doatrst foldihy bEshedOblanks

and 32 will engage in edgie- to-face engagenent during

23 ol gnasbpredresdt frm ghe &9lding straetures jass fogmeduiathy a kerf or width

SFRSS Wl i, ACSHLT AR B S e AR e

29 amcbjfilg wi]?; beeige mmb(igei—m!-faé@én@iag@na’.ft Qluﬁigg écﬁldgtgffof SreB®f Precision
I, or e e, In a dcation U S  Patent .

0&@ %a’{he&?f’m@?@dy@s él,esﬂr%gsm astiefaddyy usineotiigue joliing

BRI P PRLIAR BOETRLRS e A P

moar ditail, der extahmid 12 3pplivation beS. Patcaedpphasioa™d. 10/256,870,

T TN SRR
been folded along fold lines 31la and 3 | b upwardly

oo33s] Referring now to FIGS. 4-9, folding of cardholder blank 23 into the three-

dimensional cardholder of FIGS. 1-2 can be described in more detail. In FIG. 4,

cardholder blank or sheet 23 has been folded along fold lines 31a and 31b upwardly

from the plane of the sheet in FIG. 3. Edges 26 and 27, with their joinder structures

28, are now in a near vertical orientation.

(0034) In FIG. 5, one side of blank 23 has been folded along fold line 31d to a near
parallel orientation to the front panel 35, which bears an “IOI” standing for “Industrial
Origami, Inc.” The fold along fold line 31d of FIG. 5, therefore, starts to complete
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fromthe plane of the sheet in FIG 3 . Edges 26 and

27, with their joinder structures 28, are nowin a
wme@s/08%pd i cal orientation. [0034] In FIG 5, PCEUS}00€005589

of blank 23 has been folded along fold line 3 1 dto a

near paraIIeI orientation to the front panel 35, which

bears an "TA" standing for Wndustrial O gam, Inc."

The fold along fold line 31 d of FIG 5, therefore

thg efrclasugegy. ek pild rasulign 8dge9 326-2n2 36 e Jextapmd,rlmt wligecd7 will

beSse ST T po Qe ¥ RodRoR R iSheRte e B TR hasi ¢ o
for j oinder to edge 26. [0035] In FIG 6, a fold al ong
ok 5 PEF € AT B STl be B ety Syrabarslion cdses 26

andaBabf thie shédt in fRvposdd andatpidRfedSelaueh Wlﬁsdo%‘\%ﬁﬂ t]omder
ed wth each othér so as to join

i nteren a
sirpdures 38 rg@@@gaggd viithecagh etiter ov ablognin Wikt wag éhehieee edges of the

panel portions 42a and 42b have been
4&P§%Jat oget %erlé ‘they will b e aligned in

substanti al | y the same plane, as wil Ih j Oi n?er f
d 6 . C osi tioning of
off BB BakibeS ABFR 0P Bl 4B Loy been b Einssihandney will b
aligrled\s smaﬁﬁaliﬁt}@réﬂmg Y)Iatn% @oewﬁf joftakt Xox%'ta?ﬁlﬁgﬁdeﬁges 26 and

i nwardly. or outwardly o he comon pl ane an
2% §‘bqhd2%ﬂloﬁmgl@flthﬁ @O\telfﬁel J@@ﬂd@bstrl;ﬂﬁansemdhe sanepknd 2owedetiges

h
2 PO Pl SR e doi o
thee ﬂsphbécébao&&nﬂo&h&\ed)ﬂlmbﬁ@%rfe%fbﬁ@ei§4§i<éﬂd| &% fop 1&&5)05% of

ar.t i s possible for back panels 42a an

It
the &OBC’:L}?SO rA%lﬁ?flé gs Fhﬁ doveigHs rymaik éne dorpinangdarenthes twill not be
sephidblel i8RSO oWhid %Efeed‘? nt of skewi ng which is

possi bl e i ncreasing as Hbss of the sheet of
mat eri al and the dlnen5|onal tolerances of the

bed
oY B ARSHREN 4 of 5L R SRR S

planes apd efik siaplintetdouied, wRRNEW Bhount bPRHISORRRA i
whi ¢ch can b?e easily accommpdated b ﬁ% thlcﬁhess of

inpriesiagasiic Sigkesspiihe vieet abuietcaiaband the dtmms&mal toldriveees of
0038 [1.al h e_.not ed
Rl RSSO ok AR g 8
and back panels 42a, 42b are preferably bowed somewhat, from a common plane,
which can be easily accommodated by the thickness of the sheet stock and even

moderate differences in the dovetail dimensions.

(0038] It also should be noted that in the broadest aspect of the present invention,
joinder structures 28 do not have to be formed for joining in substantially two
dimensions, as are dovetails. Corner joinder structures can be provided, for example,
in which the edge joinder structures prevent separation of the edges when folded
together to produce a corner. A sheet retention structure must also be appropriately
formed to prevent separation of the corner joinder structures from one another.
Retention of the dovetails against separation is described below for Jjoinder structures
28.
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joinder structures 28 d o not have to b e forned for

joining in substantially two di nensions, as are
waelowenstobes. Corner joinder structures can b e pPCDUSIEE)05589

for exanple, in which the edge joinder structures

prevent separation of the eq?es when fol ded toget her

to produce a corner. A sheét'retention structure nust

al so be appropriately formed to prevent separation of
epe Obeadyantagernddlie edgedeinderanethodnf dngresaitinesntion is that the

[ f [ . | nst. separat.i.on.is .
o8 38 o ClBap SES ARUPEE R ISIR s 7 BEES BTV b8t material e

johtklSin 283 %0224 FftRN3MKh Brgoindy antlageingfhd HeneBi®ness across the
.J.oinder nmethod of the present invention is that the
Jomededeet Fraexmapls. the edaesnidhe shpsbmaterinbley {“i-plape’ witlyzespect
r
to3ins HGEr B0 PP SREpFRE Bt T, 4 Beb AT lehng wopp gre ot
Thiatres botheksthetic adrstrastutdiadyaitaped fadgasin dbjdcts ¥@fdsebusiness
th dges of the sheet material lay "in-plane" wth
¢ QEB@@ ‘to one another and are not overl apped, that
is, the edges do not |ie one upon the other. This has
both_aesthetic and structural advantages for certain
0§l eEdge Jouehstaicturps 33 Arshowa in thesmhodiment 06 FHFS i es being
i . i i ment of
sooPtly G Sacnd 4802 IN 20l 27, 1B TlthrsRoon,
hexdverjdhaig saighe pislby situcread8dnight bé tisabid for oéning edges in some
under st ood, however, that_a,sin%Ie j oi nder structure
stgistures, A Inferaifenbypacednpaigpinderstaghees 38 casdhie employed. For
, . 9 - r
B BN o BUATAS Lt 0, SRR A0S ol A oot
acsthevmadvantagss.j oi nt bet ween edges 26 and 27 has
strength, as well as aesthetic advantages. [o004i] At
this point it also should be noted that FIGS. 1-9 do
ompt Ahthis ddist it ke kinedsbahoed #ia0PIGS. 159a6hotshok) @B khidiess
.and .to % at extent the dramﬁn%s are schematic. In

dipigption ehRtieet orplaly 33, Rad b that silen tkasdrawings ass swhemade. In fact,
shuhien avela 'ahhibﬁﬁ%?ﬁ{r%ezk{oﬁaéé rvﬁ?én%?v@tﬁﬁ gig{l}&%ﬁﬂ%ﬁ%@% are

~as shown 1 n FIG ness di nen
inteheghgedi dslshpwe e BIG .o tlar thidkaessafimbmdidh biae digseetvill bievent

o T St e P e

encl osure which could b e part
00421  The structure of FIG. 6, which is essentially an enclosure which could be part
of a rectangular box beam, a tapered box beam or the like, could be subjected to
shifting of edges 26 and 27 out of the substantially common plane 42a, 42b, with the
result of possible disengagement of dovetail joinder structures 28. Folding structures
29, 32 have an advantage, in addition to precision of their folding, of being able to
fold under relatively low folding forces. Thus, a stainless steel sheet can be folded
along fold lines 31a-31d by hand. Juxtaposed free edges 26 and 27, therefore, also
could become unfolded or even unfolded back to a flat sheet, as shown in FIG. 3.
Thus, it is preferable that at least one retention structure be provided on blank 32 to
essentially interlock dovetails 28 against disengagement. In the broadest sense that

could be a panel (not shown) that folds across the joinder dovetails and is secured by a
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of a rectangul ar box beam a tapered box beam or the

like, could b e subjected to shifting of edges 26 and
WQ@7000/08%006 t he substantially conmon pl ane 42a, P@RS2006/005589

with the result o f possible disengagenent of dovet ai

j oi nder structures 28. Fol ding structures 29, 32 have

an advantage, in addition t-d2precision of their

fol ding, of being able to fold under relatively | ow

sfagtighd iTastéey 6@ as BYegew &r $ial] IlrhﬁSxﬁoLﬁa aRkeasO RIuGHRr Bf Farts

fol ded along fold lines 3 1a-3 | hand. Juxtaposed

requiied dorgbe carghaldar, 2y well ge propbngan avegépnmmoa wsdeome

unf ol ded or even unfol ded back to a flat sheet, as

shown in FIG 3 . Thus, it is preferable that at | east

vesie fetherambodinentisbown én BIGS. grvivdedentiomiokhkng33aand 33b

oABERN Blorlosk WoFfief s BT Stutne AN sstn i B 7

tmaarﬂ’efe émt flafoynand $tiave Bkels foddddQfoswit d16nd HINHRE 33a to a

dovetails and is secured by a 4815-1939-2256Mst andar d

PPHEPR R e AroRs panct 87 boardig lpge dt.. Immddifione blagk flaps shewd 54,
f f h hol d

\Jhﬁﬁ ﬁ%{gcf&% rhgglt to E&B{;{;‘o% cﬁ)gfr@ aﬁg% Y%rveﬁj fo?c[e(a ({30861%50u€ Wtentlon

fdalt éine 3BbHssRown sﬂn BIG 9. MTHe! I%nudn £h1dd, WeréfBics biiise lfﬂlaf)QS B54to
lines 33a and 33b are used to interl ock dovetails 28

bg gu ¢fdhe cupmpnpians 42as42k qfithg,backod dhe qapdhplder, and they thereby
f
HHESERRE o RSt 2P 0F B 0 068 g
opbm@¢h@5mb&amoﬁgnhm@mp&ﬁephﬂmﬂdd?iam&nﬂblank flaps 53
and 54, which also are held together by dovetails 28,
have been fol ded down about retention fold |ine 33D,

oa&xd S Taemetertion! fold 1hes BBE afid 8 Fntek@lpidd PIdSvhith gfeti@eRicly
use flaps 51-54 to b_e out of the common pl ane 42a,

dﬁgﬁﬂbqu etfﬁbths Aelrtrygly eprly faldad shast matesiahitor ‘h’é?ldtbﬁék disyeby
LRG0 BRI WA AL ARGhBEc ARt sgpar al | on b

y viTrtue - pl ane
noti on of common pl ane portions 42a and 42b. [ 00447

e LB L8 oA BRIARE R at it YRy 2.
heasicr,ya E&b&%s&h@l@tﬁlmﬁ&%ﬁm Bt piovidedfin bakdhalakr B1RGE 2PWhich is
redu0| ng.the possibhility that the dovetails wl|

tedrie repist aptpidiag of froohsgt materipl abangithe fetentie foldingsicln the
i re
58, 79,5 SR M S 0
slotarld ik dase the &lbktal&.% th@fcﬁm df3 first tab 61a on panel 51 and a second tab
61b on panel 52, as shown in FIG. 1, that are dimensioned to be inserted into a slot 62

in front panel 35 of sheet 23. The insertion of tabs 61a and 61b into slot 62 can best

be seen in FIG. 8. Thus, the slot and tab keeper assembly prevents panels 51 and 52
from unfolding along retention fold line 33a. Most preferably the length dimension
between fold line 33a and tabs 61a, 61b is selected to cause a slight bowing out of
front panel 35 and back panels 42a, 42b during the insertion process. This bowing
causes a resilient springing back of the front and back panels toward each other,

thereby preventing the tabs 61a, 61b from being easily able to escape from slot 62.
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adapted to resist unfolding of the sheet materi al

along the retention fold |lines, hi the enbodi nent of
WOo-L@&0899®, the keeper assenbly is conprised OPCHUSHDG6/005589

and a mating slot. In this case the tab takes the form

of a first tab 6la on panel 5 1 and a second tab 61b

on panel 52, as shown in FIF&3-1, that are di nensi oned

to b e inserted into a slot 62 in front panel 35 o f

®hipetin PEG. T ipeneln§2pnd 64 have rcd bserﬁﬂnédezimdnﬁ)lé:lelyrdbwnsﬂbout

62 FI.G 8. Th
e ol Tin b1 io R D endihe st ™ lafiCsh” PRgHking Can
proteed dmngh@km SPARINSA 88 af L5181 | bﬁ?e Bhe b%l@&fthe cardholder so

preferably | engt h di mensi on ween i ne 33a
ag tosupadd tl&l@rdaﬂzﬂolm asslightlp tittediback cvadiiona This rg#les litoaasiegto

By s ShAF SeRES sadBolth b P RER o s0 3 £¢8ar o
feption 9F f@aﬂaﬂl‘gl{h@ﬁeé B@aek 00 tHe sBB ileAKckea 'B)Z i&nﬂé&*’k@rﬁl@tures 28
each other, thereby preventing the tabs from

apdptrsterally Fypnaming ¢asdekwhen pesiianst én thezardholder.
4815-1939-2256M 00461 In FIG 9, panels 5 3 and 54

have not been fol ded conpl etely down about retention
IOMI d I Shnéldé&mt@l thtethe ifeld lalongmetientianfodd lishd3tnisione L @hich

th | s 53 and 54
tfe R0 ahof e C R B Ao T o b Pl U0 wis B° oo
téBnb10g UPMe fKelattEtP Eﬁﬁ&ﬁloﬂgaﬂdlt hakbd @tbldnd ddthe th@.ﬁls even
condition. This nmakes it easier to renove the cards

nfqre faffierdt, G‘dﬁ@hﬁl efeqoursgnihe prwopankths regntimmdstmatupes: f or m

t he doubl e function of retaining the free edges of the
sheet interlocked b y joinder structures 2 8 and

ogsrr uén theambpdingryof FIGY. k8yjdndeostmisenepasibeicdges®6 and 27 are

th r.dhol : 471, Lt b ted.that th
PRI ARG P00 ol igh ot Fige 282 i oine iy honee

_]cﬁﬁ'ﬁtstrhétu@ls mea! IthvalldRdind&Gto o8 thilefRE that qfﬁkﬁ&;s‘iﬁl‘ibr@yﬁes of
readi |y done using the technolog of the Rel ated

indgrinckingtipimdsr grmgtures mwe@temma@ﬂ ngseomftm prsset inkentips The

|t he ur nos
RO Ly A e R RSl pof ST v SR IAIRRE
complek Eidink-dF shéd@2B gwith $618 Uiks 4t8Rri0hs Alp@estt A6HievdthdWdsired
27 are provided b y dovetails. In FIG 10, free edges

sheps, WAlEs AtROsEIbEe fob VeradTerise regishatinenof the fee edgss of éltemh@@t
28a. It will b e understood, therefore that various

ot her types o f |nterlock|ng joinder structures are
eint Enpricaraepdimentiiestiated ind'lpBebemd 12)weotheoretentine structure

which is capable of retaining mated joinder structures together against separation. In
FIGS. 11 and 12, a plurality of side-by-side enclosure or housing blanks 124 are
formed in strip material 123. The enclosures are formed to receive a component or
components, such as, electrical components 125a and 125b, and in the illustrated
process, components 125a, 125b are mounted one after another into the side-by-side
enclosure blanks 124 formed in strip 123. The enclosure blanks are further formed
for folding after the components are positioned in the blank to complete the enclosure.
Edge-joining joinder structures 128 are provided in blanks 124, and the joinder
structures are held in interlocked relation by an alternative embodiment of a retention

structure. The sequence illustrated is a staged mounting of components to the side-
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hi gh precision wth which such joinder structures can

b e folded during relatively conplex fol ding of sheet
wWQ@33oemedobo f ol d | i nes at various angl es to achi BABEUS1VE6/005589

desi red shape, makes it possible for very precise

regi stration of the free edﬁﬁs of the sheet. [0049] m

one enbodiment illustrated tth FIGS. 11 and 12, another

retention structure which is capable o f retaining
bynsideboysaigiiatksand thareafies cowpletine of Bgarmpone ﬁﬁ?lafl}reﬁwand

re%lov%:l Fhie shin a%&njcﬁe stfhpPl urality of side-by-side

osure or housing Bl anks 124 are formed in strip
material 123. The enclosures are forned to receive a

[oogog E:gg%e ﬁﬁgqagg@nglggle@é%bde?aéc ela%blie gt%&)rug?% liovgied in which

a PlOAGGP 8F sidbPeide RhSloddb dlank? PPt Rave bven fdradpfoe eediisle, by
anot her into the side-by-side enclosure blanks 124

lages cWitiag Watsk jef priting stmtén&r%magag,@nmoa Ribsr spigable means
t&ﬁﬁ@ b ni?@ﬂwgmar{ fga}g SofBHRPHELL f B sa&@,gla%%.gg@d

0 CO e en osure.
shjoazlnrid EIGSET, edgdsrias ahaazabétmrbcbaukd ddvé bbehltﬂrektslpb&éhboam{)
0|nder structures are held.in |nterloc

de.geqeatfqoahthsylaé?ﬁ Pkt L2408 vt ARt Borsoet ogeemeswith
J"ﬁr%té%ﬁ%.}%ﬁ% %evﬁl?ﬁluaerg GEaih il Lﬁsﬁﬁ{eagg Hotetaifs. SRR is

npone nts-to
scnamaic:hﬂg 91{1%&5&%151 it deiobmusu inglufi amkdth irderisier feafaaserof

| etion. of the co renmova
undRB RS (S PE BRI SI ??%mcgﬁ et ﬁgg%e pqgioned or
l1; far
e

panally foeped érmiosed; blfus lééaaurpnaapn b§5.1 bisthe embodinegt lllnaftr@rsd a

et, cuttin sta d, Runchin d/o ther su
sehHEPIHFT ATI 9 LB R o0 BECRP e Los il
th€ @&ﬁb&ﬂe‘ﬁf‘bﬁﬁk glde destlb9 aR@NT] Pleang neﬁsveiﬁ&%nérﬁatﬁrﬁat

11, edges 126 and 127 of the bl anks have been tiliteéd

stzupnbMOabSdlstatl@o 148 pidewally B ande13ﬂ|aa¢1 é)l@fd tothegin to 2g¢lose

e onar 2ot pue PO AP i <uPloudr SOMFRIsdand dayetails

1280st61walih SnterldtRed R Glengfchiehe B di&ddnl 1551 tHelentloaddesbnpdnent
that it does not include a width di nension for ease of

125a06Y5bthan bpengrentoived fiost dhedi 13- si des 129 and 131 of
bl anks 124 are positioned for receipt of conponent
125a, 125b. A first conponent portion 125a is inserted
[oosmt oAgztm, there is a possible issue of unfolding of the enclosure blank from

around component 125a, 125b, and in the embodiment of FIGS. 11 and 12, retention
of interlocking of dovetails 128 has been accomplished in a different manner than for

the dovetails 28 of the embodiment of FIGS. 1-9.

os2;  FIG. 12 schematically illustrates the manner of retaining joinder structures 128
together that has been employed in the embodiment of FIGS. 11 and 12. As will be
seen in FIG. 12, the upstanding side walls 129 and 131 essentially form an L-shaped

end cross section with walls 139 and 141, respectively.
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partially formed enclosure bl anks 124 at station 135.

In the enbodi nent illustrated, a second conponent
WEooobigm9d25b can b e nmounted on the end of coP@EDOR2ING6/005589
125a, while the conponent blank side walls 129 and 131
are in a near vertical orientation, at station 140. At

station 145, side walls 129!and 131 are fol ded to
begin to encl ose conmponent 125a, 125b, and at station
0930 (lhe retartigsiiueturg crploybd nctle amblodimeat af FIGS128 288 QMis a

dlei%n?]gﬁcﬁ{ &/ﬁﬁh%jhere% R saE dﬁageﬁszctg ep@%@}lglaetwtp%ﬁ]

encl osed conponen

esdleetre BRBL V\{a[l@ 519 avﬁgmmandﬁé@\bé’erﬂ @alﬁ 1@9%&1@1? dshH6n o FIG

gnfoldln of the enc|losure bl ank from around conponen
258meinEY, arg fRymed ushg conputionsintetelbaRLiBg. techhiquest they are

ngtifggir%g'o?gﬁrﬂf sin rﬁ}ttﬁé gx:fdlo%h?ff t%ﬁﬁgaft ﬂ%@%c%ﬁ«;rpsta tngear% a station

ottt Jaaa & sfhapcmlfbemﬁe lel‘r‘@:@Cfbﬂﬁeﬂi byod cthbiRaticks &fcoh@%%hal

bFIG. che tically illustrates the manner of
g F% | Wi hiegrire puhstantipliorce e be epelidddgo formaberidasr corers

1@‘6%%1%%*88 B b g rapeindii pbershie

be seen In
Emiqsux@slde sl as joynddas Ridenvdlr shanedc@ndt thatdealiSRRdoAPles
39 and 14 respectively

s s 12%%8[660%1& pproaieidiEtseeenistafisiteurall Biiplebyisd t
sidlétwhine4e Wﬁ&@foﬁ‘@ '%ﬂlq;e I‘Eél%@d R%i‘)ergﬁ% i %nd %/hgl} gﬁfdﬁ?gacj_r&%rce is

whi ch is here shown as corners
repey ol dhe side welsiwel Htamko e ﬂemuﬂza Snget rédfoddheh HRLURADy

31 141, wn in FIG 12. Corners 161
mﬁgéhﬁ%aﬁ%h%dgﬁﬁaf%aﬁﬁsﬁ? onal nmetal bending
techni ques; they are not folded or bent using the
t echpol of the Related Applications. Thus, at a
(004 athﬂ‘t?n{o ?ﬂ\é 0L CopErs1193, beEN%q@a?@é@sm tépnk 61 wialls 136ramdd by
BloS@ el HatY e
endlo e wall 1%? %ﬂﬁlp; ngﬁglgrgl Iaé'% s[ui Wgﬁl ﬁﬁlﬁn@rﬁ%gack

requi re substantia
wadk 1Q3<ﬁfﬁ orade 16ihg tﬁmcmmg}t oﬂtBe Relapd A splicBRe Folddl 62,

hold it ai nst _unbendi ng. Encl osure
thofl) ¥ gt casily Rubor a5 herond a resRentbgrsingaradept have
é t6 @Shdchg et her
" “‘mh e %@2%2%%@%? B8P ebieh B At
berging b@l@mﬁl‘der}ldhfﬁclﬂMrShﬁpﬂs é),eccymda borbplef( asiisisgalefBdabhand
mnjn%m fhe use of lltart;tefo?cissgucgcals 2 m]:alpsrl%el r:tr?d use folds, such as folds

162, for as many of the enclosure forming folds as possible.

(00ss;  Once component 125a, 125b is mounted to the enclosure blank at stations 135,
140, folds 162 can be bent into the closed condition shown at stations 145 and 150.
The result will be that dovetails 128 will be interlocked, and the conventional bends
or deformations of the enclosure blank at folds 161 will act as resilient springs or
retention structures that resist unfolding of blanks 124. The angle to which
conventional corners or folds 161 are bent can be slightly less than 90 degrees so that
a resilient downward biasing of sides 129 and 131 toward component 125a, 125b is

maintained. This will cooperate with folding of the sides 129, 131 into abutting
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renoved, the side walls will return to the relative

angul ar rel ationship produced by deform ng themto
wG@@biogmoor stage 130. [0054] The folds or corPer/ESH6R005589

bet ween encl osure bl ank side walls 139 and encl osure

bl ank back wall 163, and between encl osure bl ank side

wal | 141 and back wal | 163 aPé made usi ng the

t echnol ogy of the Related Applications. Folds 162,

relpfiqreagsinst thereaclesrdeleaiioniceepsmpopentdd cerahg dovetgil jaindert o

Il ' v nory to a much
S{ng(é{éllg ? %@g?pe%ﬂ%%oﬁ%%%%ég&raegﬁdar d or conventi onal
net al bendi ng becones very difficult as shapes bec?ne
I S0 LI kS able,to mninmze t use o
B8 it bl TP L o ors S B Serely B fponens
irsolalphaslifyalfdscldfizes 180 caashd [&gﬂerﬁénté 8difd MR WHEe joining
for_m ng ﬂ;yg ds as possi bl e. [0055] g:l?é conmponent™ 1253,

tephmiquessdaseribrdeabpove Megcovak Ils prasess| allokvs sompongntoiode
f nt, into the close

cticoug kSl o P18 R of AlbcflaonFingubhdnd SbafO Riepers.

wll be that dovetails 128 will be interl ocﬁed, and

e gonpventi onal . bends .or. orpati ons,,of .t ; ;

msesﬂcl o%sf’ll}re g s 0%@6 r}orfl%}gnﬁg?g\}\f ﬁamggf” 1@?‘_ ng@ﬁpf %ﬁft“_le'by"SIde
esddoSungBlatits 1224 eTHebOBlabky 146 bHIFGELL MahcHeADH 3ottt Hedt%br

of blanks 124. The angle to which conventional corners

stgp 128 vhich ean bgmoygshthravgh appduralitygiiassenibéy stagesabd® 0 35, 140,
Lo o biagl des

145850530 131 PR R4 ER bl SRR RAE sy Bl O Rhed et

caittiodling folding sppestates; suel &k S110d, @kdtgeObr difSladentk®its, 48 Psidd 8dges

| nto abuttjng 4815-1939-2256Urel ati on against the
lﬁ%l}doﬁ?gooféhfé@%ql%wr%blé@ﬁﬁm@ﬁmd Withdeinderrrsrugiest therein, such as
oY heStAr [ . becom ng.
o4 S U SD SRR SER gy et
fol® 16 hispoooebs Hlatksd24 atdl yarf ascanifl BRALS of Bthge, uch as stage

LS et S, r2 Gan D e Bl e b
DRSOty OSSO RIS G
124storpgodep amattelfydotmeteslositiaak; Amhlﬁﬁg a l@@rtnpbllie;nlﬁ op f

ial .123 i d t ur al i 0
ccigpgeny o it et Gielanss ok deeafer beimedheden to
cAMIERHRDENI ARG HBn IS QSVTR SRS stRictures in

interengagement; and retaining or securing the joinder against separation by, for

example, a resilient biasing corner, bend or deformation.

(0os8]  The foregoing description of specific embodiments of the present invention
have been presented for purposes of illustration and description. They are not
intended to be exhaustive or to limit the invention to the precise forms disclosed, and
obviously many modifications and variations are possible in light of the above
teaching. The embodiments were chosen and described in order to best explain the
principles of the invention and its practical application in order to thereby enable
others skilled in the art to best utilize the invention and the various embodiments with

various modifications as are suited to the particular use contemplated. It is intended
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strip 123 which can b e noved through a plurality of
assenbly stages, 130, 135, 140, 145, 150 and 155. The
wepwboswse bl ank as forned with a plurality o PCT/US2006/005589
shapecontrol ling folding structures, such as slits,
grooves or displacenents, and side edges 126 and 127 o
f the enclosure blank, are flgrmed with joi nder
structures therein, such as dovetails 128. A retention
thatthectcope pf tediveasion be défriadety the claime sppeaddd Isretb layd their
formed fold 161 is fornmed in blanks 124 at an early
e&%@%ﬁﬂsy station or stage, such as stage 130, to
provide a corner or bend that will resiliently return
to its bent shape to provide a biasing structure. The
process al so includes the steps of folding the
encl osure bl ank 124 to produce a partially forned
encl osure bl ank; nounting a conmponent or conponents in
the partially fornmed encl osure bl ank; thereafter
folding the blank to conplete the enclosure and
position the dovetail joinder structures in
i nt erengagenent; and retaining or securing the joinder
agai nst separation by, for exanple, a resilient
bi asi ng corner, bend or deformation. [0058] The
foregoi ng description of specific enbodi nents of the
present invention have been presented for purposes of
illustration and description. They are not intended to
b e exhaustive or to limt the invention to the
preci se fornms discl osed, and obvi ously nmany
nodi fications and variations are possible in |ight of
t he above teaching. The enbodi nents were chosen and
described in order to best explain the principles of
the invention and its practical application in order
to thereby enable others skilled in the art to best
utilize the invention and the various enbodi nents with
various nodifications as are suited to the particul ar
use contenplated. It is intended 4815-1939-2256M hat
the scope of the invention be defined by the clains
appended hereto and their equival ents.
481S-1939- 2256UWHAT IS CLAIMED I'S: 1. A sheet of
material formed for bending or folding into a
t hr ee- di nensi onal structure conprising:
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a sheet of material having edges and j oi nder

structures proximate the edges forned to join the
weogesstopet her; a plurality of shape-control | PETUS2006/005589
folding structures fornmed in the sheet of materi al
along a plurality of desired fold lines, the fol ding
structures being positioned‘F%‘enable folding of the
sheet of material into a three-dinensional structure
YHAYELS (dABWERIS:and t he shape-control ling fol ding
structures being configured to cause the joinder

struc L . k- in reqjstration
For Lorno! RAGHaPRENEN RISt RE S Rifink Tt SR ifne e

striuetugchesapresingrat eri al being further forned with at
ntion structure formed to retain the

| east_ one ret

j oi nd egtt“rf&ﬁ%ﬁaé AYRE cdergaad jipdarspctuges prowdmetecbe edges
foRh&r tb 3binake Easditep claim 1 wherein, the joinder
structgées a?gkfgﬁgeg’in the free edges and are
adaptadurabtyi oftsbepecdatiolimg foRkngesgraragiisd in the sheet of

BRE oGt BTl LG, Pectldestaperprisiigissitoned
t®ynabbs folding OF@ledhéet SF Flafdridl gx‘r&i %1) Efg&@&irﬁefn@ﬁ)ngldsgﬁ%}ugg gf’i desired

the dovetail structures int Ina conmon p
shapesnd the seapegionprallisgifeldingsstmiefuresdabiigronligined 3o cause the

: ' etention structure.is prqvided by
! %‘?Jéﬁt‘?%tﬁ{e?g i H%Slé?rfeﬁé?%ﬁﬂé% 1 Figtabgtion forgeinineg thert the acet
ofhaekiabis foleerandl al ong a retention fold line

prodyci ng fol ding of the sheet of material out of the
co r‘mﬁ’f‘? %P%@ém%mat heing Hewher dérnredtveith atl leas onefdtaigidnistucture

' i heet of. materjial is further
f?%‘?m%#? ﬁ{egoﬂtggégﬁcgnggse %flg%é?ﬁ?%af-t 0 resist
unfol ding of the sheet of material along the retention

2foI d Jéi rlf' éﬁBlS- 1939-2256X16. The sheet of material as
def i hagshest ¥l matsial aplefiagdiin dl4im kwberein, assenbly i s
B{ gxglgsﬁﬁﬁ%’ro%!ﬁ;ﬁlge.saa?gfﬁteh Ptnd e%%leﬁgeso A are a%gedt 10 interlock
the free edges against separation.

3. The sheet of material as defined in claim 2 wherein,
the joinder structures are provided by mating dovetail structures in the free

edges, and the dovetail structures interlock in a common plane.

4, The sheet of material as defined in claim 3 wherein,
the retention structure is provided by retention folding structures formed for
folding of the sheet of material along a retention fold line producing folding of the

sheet of material out of the common plane.

5. The sheet of material as defined in claim 4 wherein,
the sheet of material is further formed with a keeper assembly adapted to resist

unfolding of the sheet of material along the retention fold line.
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7. The sheet of material as defined in claim?2
wherein, the shape-controlling folding structures are
w@e@eioghwoo by one of slits, grooves and di spl acROEOSR06/005589

that define a plurality of spaced-apart folding straps
havi ng center |ines extending obliquely across desired
fold lines. 8. The sheet of lhaterial as defined in
claim4 wherein, the retention folding structures are
provi ded by one of slits, grooves and di spl acenents

that _defin lurali of . spaced- apart fol ding straps
%havi ﬁg‘e Eléeﬁf gfmﬁﬁeﬁgﬁaség%ﬁgﬁ%}nncgalgb Wz’wﬁléell’ﬁl across the

desi jRckebFireBicnMly {sQlrdvidedBy a%ab AdemsiRedpeaingPsRionad to
as defined in claim8 wherein, the shape-controlling
pfegkufiungoldinguct ures and the retention folding
structures are slits; the joinder structures are
dovetails formed in the edges to interlock the edges

729ai Mht sRPaf Ahiefil Mhickifed ih AaidPIWBBrepd,ane; the
retention folding structures are positioned to produce

f ol diheghape-eonirodlingsiolding staiciirpsirepuevided pihenceffiin grooves

ti : ' idiane i
of 37200 Bl S e B ep R BT R R P e
lia¢s dxe@rlingostiqnelgjaeiss Aevided fold ledge of the sheet of
material and a mating openi ng di nensioned to receive
the projection and oriented to prevent unfol ding of
t he i Al tion fold Iine.
810. iﬁgggﬁgé 0 S%%%ékﬁggpgghgg}%ﬁégﬂ%% claim9
wher dienetehtien Fddipg stragseshteyprosidpd by baedf dits, @rooves and
projection on each of two edges of the sheet  of, )
divaldeemsnts thahgefie RIpRHhRf ﬁpgceél-@aatfogh%ﬂgapé hayng genter lines
' : Qi ' I -2256Ul11. The
e)gtﬁgcg?é‘ g?ﬁﬁ%tb;e%@%ﬁg tgésg‘%ﬁe[?? ﬁgﬁ#ﬁl fgfd;{?%gl wherein, the
shape-controlling folding structures are formed for

suf fLci ent | reci se falding.af the sheet of materi al
%o ¢ 16 Hsbf BreHES SRt Y erhba i huct ur e
Pg?x}tﬁc;é?strl]l e%—&ﬁltlfo‘ilﬁ?g RUEES sthRtles A tRE BabHfor BUiSE SRichRBs are

slits;

the joinder structures are dovetails formed in the edges to interlock the edges
against separation while in a common plane;

the retention folding structures are positioned to produce folding of the sheet
of material out of the common plane along a retention fold line positioned proximate
the free edges; and

the keeper assembly is provided by at least one projection in an edge of the
sheet of material and a mating opening dimensioned to receive the projection and

oriented to prevent unfolding of the sheet of material along the retention fold line.
10. The sheet of material as defined in claim 9 wherein,

the keeper assembly is provided by a projection on each of two edges of the

sheet of material, and the opening is a slot dimensioned to receive the two projections.
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12. The sheet of material as defined in claim1l

wherein, the shape-controlling folding structures are
Wor@6/0890%0 it s, grooves and di spl acenent s def i NPEIUS2006/005589

spaced- apart folding straps with center lines

extendi ng obliquely across the fold lines. 13. The

sheet of material as defined”i'n claim2 wherein,-the

retention structure iSfpfOVIded by a def or mation in

llhe diheshess Pt mateaial ag defingd impipinad wheeeipoi nder
str uciﬁéjgh%FQ @%lﬁﬁﬁhﬁ Qﬁdlng g&lé(qﬁlfe afgaitogrﬁ?% goq" cﬁe% ggvgectléje

resilient I as e on owar er e
foldtr@ af thdmleptmfndaenaitw aadse pesitiofinig f eid joiidedstruelats on

on fo f th sheet, of pateri al alon t he
p§ te&%?lh?%? eﬁ&’ ’rnd?rﬁﬂs%‘felg%rtaﬂ?% 1 jqind erThe sheet of

material as defined in claim13 wherein, the retention
structure is provided by a defornation in the sheet of
13at erlibakshdet vxﬁrmiteyiabas dedinkd in eeine dy edefaim,ned t o

reS|I|entI as.th oi nder, structur [.n both free
edgedns TR tﬁﬁlél}g %&‘#&B%] SHrGtuRes gie ongr lﬁ?eg'@ﬁ‘é"ét angy
d {REmats §§ﬁ1ﬁﬁé ‘sﬁH%@dJaBaﬁ‘? hﬁ&ﬁ{g %ﬁa&h\ﬁftﬁ behterd s %ﬁfeﬁ&‘ltél on

ructure is forned by an L-Shaped bend in the s

Obhquféxéqm@lthﬂméhdby of at |east one edge. 16. The
sheet of material as defined in claim15 wherein, the
L-shaped bend is plastically deformed in the sheet of

18Rt emmhakhdés bNghaRriaPAVETnb@ R laRe D iHRg:iH echni que.
4815- 1939- 2256ML7. The sheet of material as defined in

cl ai Herstephiet sirystureieprosided by agleforotation én theshpat of nvéatial

inthe fre es. .18., The. she
orfE AR R Bhlchuce o€ e Ty TSR pel ToRinE
rgsilienel ibfay tief orfelddst aswdrdlthe/otheedtice Gatetsih diRs P¥rdet Stuctures in
t hree-di nensional structures are to be forned fromthe

indgriqekedsdatioprupey felding of thy sheekbefonateripledons the skapsresntrolling
fcﬁgﬁlgg{rﬂ&gregaw ng edges with mating dovetails,
S

e-controlling folding structures
14. The sheet of material as defined in claim 13 wherein,

the retention structure is provided by a deformation in the sheet of material
inwardly of both free edges formed to resiliently bias the joinder structure in both free

edges toward interlocked relation.

15. The sheet of material as defined in claim 13 wherein,
the retention structure is formed by an L-shaped bend in the sheet of material

inwardly of at least one edge.
16. The sheet of material as defined in claim 15 wherein,

the L-shaped bend is plastically deformed in the sheet of material using a

conventional bending technique.
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positioned to forman enclosure, and retention

structures adapted to retain the dovetails in mating
wepgagement . 19. The sheet of material as defi PEHUSI006/005589

cl ai m 18 wherein, each enclosure is configured to

recei ve a conponent to be mpunted in the enclosure,

and the dovetails and retentilon structure join the

free edges so that the conponent is retained in the
1éncl| dbeaskeet obmatpiel %ﬂfbfeﬁtlle@in ﬁamew mhemn defined in

o2 BedRintBeStcPyed 1E TR bR AR ih Bl iee

material to produce foI di ng of the sheet of rraterl al
out of the common El ane in which the dovetails are to

1Bej oilhe ghesh of mytesiakafedafingd ihelpist L AWhgeeief i ned in
cl ai i ,

oy PSS RN RSl A e
atelte bd dyraied fmm ithd eaniesheed afakdtaipl ok gsutthice-dRensiteal
sheet of material as defined.in [ t he. sheet of

aim 18,
stigtwieihgring edges with ing dogstipils Sha@sﬁn%fgli@gz@ém%mc res
r et
PRI FERTE BRJocThe, 4 1A Gl LR daabh Rprchuin R0
dptataidd intyatm chghgtsnednher ei n aI ong a plurality of fold
lines, the folds being fornmed by a plurality of
folding structures forned in the sheet of material and
160Nnf iTgHLRd: bemBfRdEedbl i LIS | Y whkRh Se posi tioning
and ori ent at?%ln o% theét?ll ?JP [1nes that at |east two
edgesadfencheustie eonfggurehtogriale acenpaicdeth teogetrtied in the
i%to re | stered juxtaposition; and a joinder structure
CROOPY T r‘?g the registered juxtaposed edges agai nst
sepagt do%taﬂ@ 4nd TdintioR safciidBRShe Tk c8bdsueltht@hdSomponent
defined in claim23 wherein, the folding structures
ismetpinpdon thpeahclppursne of slits, grooves and
di spl acenent s

20. The sheet of material as defined in claim 19 wherein, ’
the retention structure is provided by retention fold structures formed in the
sheet of material to produce folding of the sheet of material out of the common plane

in which the dovetails are to be joined.
21. The sheet of material as defined in claim 18 wherein,
the retention structure is provided by an L-shaped deformation formed to

resiliently bias the dovetails into interlocking engagement.

22. The sheet of material as defined in claim 18,

the sheet of material is an elongated strip.
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formed in the sheet of material to define a plurality

of spaced-apart folding straps having center I|ines
we@xaoenghiony obl i quely across the fold |ines. 25PCT82006/005589

t hree- di nensi onal structure as defined in claim24

wherein, the joinder structyne includes mating

configurations on the regi stéred juxtaposed edges of
i nt erengaged to prevent

he sheet of material that ar | .
2§tepa &‘F‘??ﬁéllfﬂenflﬁ’éalj SHREY é‘%}e‘gbb &ydingg shypjeof material
cbiapA§ingt mensi onal structure as defined in claim25
wherein, the mating configurations on the juxtaposed
edge$ sheas ofranatarigl Hawieg aplusaljtpiofifaids theesiealgas aipturality of fold
: ne. and the sheet o terial further .
hﬁ%%&sgs e BRbrb R e By AL Fraugres dpranadip the sheet of
nia@dridl At SInfipntdd 18 produle sefRRht1 O brdfik 9o i%ilonﬁ%argg olithdfsh of
along the retention fold |ine out of "'the co n plane
therfoldnineshat agleasvep sidges af she hieel of miterialove foddddstogether into

| . re| ati on agai nst separation. 27. The
rétglzg}%é&@%%%%gliugﬁ’a ndst ructure as defined in claim26

wher gidinddrhuétatdiotgling HeGhHERRANLRINERd BR &NGh RS WeBaration.
in which the at Igggt %wo e%{ges gre g%ﬁpl e%l trh%get hée?aratlon

by the retention structure to conplete the enclosure.
815 =22 T hree; di nensi.onal,,structure as
zl_flef i E%%ﬁ’?%@@?%r{%%%l J\?\ﬁ(%{rué? ® de_?.l]ﬁlg FLelaing % Wﬁ@fq“bct ure
i's pthevoldads dagicaureledre prdvidedibyl dheldT@lisheRbv &S andBli§ldRments
i nwardly of the joinder structure on one edge, the

fogmed e isheet BEMAerRb fodeding ¢ phaglityi afsppsedisipas foldéengomeps
e KRR L O L

structures in inte C ulp"ol%s'fol di ng of the

sheet of material along the shape-controlling folding
. .29. The sheet of material as defined in

trugtures
252' ai %@%@f@ﬂ?@ﬁ@?@{%&ﬂdﬂéﬁe@mﬂeitrru%whgreyr,ovi ded
by anhdedi ' | Qﬁg fﬁﬂl ' ' r dl v, of
~both f%g&ﬁgg%éo@ﬁfggsst%l r ?‘ﬁﬁ n @B%?ggﬂetr} i S%B%Idnder
Justapessdiedges of thosheef ofreatedglehattapnanetengiged kopieeeht separation
of' tﬁtls J%tx%a%g'sed edges.

26. The three-dimensional structure as defined in claim 25 wherein,

the mating configurations on the juxtaposed edges are mating dovetails joining
the edges in a common plane; and

the sheet of material further includes a retention fold line formed by retention
folding structures, the sheet of material being folded along the retention fold line out
of the common plane of the mating dovetails to retain the dovetails in interengaged

relation against separation.
27.  The three-dimensional structure as defined in claim 26 wherein,

the folding structures produce an enclosure in which the at least two edges are

coupled together by the retention structure to complete the enclosure.
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30. The sheet of material as defined in claim28
wherein, the retention structure is forned by an

wo 2@bagmeob bend in the sheet of material i nwardP@T/U82084/005589
| east one edge. 31. The sheet of naterial as defined
in claim30 wherein, the L-shaped bend is plastically
deforned in the sheet of nmatérial using a conventional

dj t echni que. 32. The sheet of material as
et | B W?F‘%%F%Fﬁoﬁ%‘_ et e_?wsd }lb?lﬁla%‘fg Shetur es
are HeQ¥icHesh MticiBt &mpdﬂx@gﬁhld%fdr&aﬁ&ﬁirf theSh&H SPﬁlateg]a

. 33. A nethod of fastening edges of a sheet of materi
inwagdy lod thetjoinfler sirugture pe eué pdges therdelforstation being formed to

npyi sing: fal ding the sheet of terial .alqng . a .
SRR B iR e e P s
ink@RickéDRedionRdoR folaReA thyshdett fthabrid] 4]y the shape-controlling
shape-control [ing structures provided in the sheet of

folding piragtuighi ch are adapted to cause sufficiently
precise folding along the fold Iines that at |east two
edges of the sheet of nmaterial are positioned in

29r ecThesHeegoahatesl ds\ @sfiagbini ddifimn g Wherbst eni ng
toget her; and fastening the juxtaposed edges together
to plheveERmiTBICaTnE revidetbeadpiosuateon in the sheet of material

. - . ined. in.claim33
s 5 AR e ISR A R e
edgat evwand kiteripckedtedationg structures provi ded proxi mate

t he juxtaposed edges. 35. The nethod as defined in

claim 34 wherein, the fastening step is acconplished

3Py i Phes ' ' 4G rmed in the
j uxt aposﬂgg%@r@%egﬂégg;@ﬁ}éerﬁ gﬁ%ﬁﬁ}é&%}ét eni ng step,
f ol dihageteitmnsimeturofs fomhet bypan Dishapdl Hehé iptheniedfof ilaeerial

. free e s to prevent separation of the juxtaposed
m&'&(f&’g?% Q%SFB‘&‘??H%&. 36. The nethod as defined in
claim 33 wherein, the folding step is acconplished by

folding the sheet of material along fold
31. The sheet of material as defined in claim 30 wherein,

the L-shaped bend is plastically deformed in the sheet of material using a

conventional bending technique.

32. The sheet of material as defined in claim 28 wherein,

the joinder structures are provided by mating dovetails in the free edges.

33. A method of fastening edges of a sheet of material together to form a three-
dimensional structure comprising:

folding the sheet of material along a plurality of fold lines, the fold lines being
positioned and oriented by a plurality of shape-controlling structures provided in the
sheet of material which are adapted to cause sufficiently precise folding along the fold
lines that at least two edges of the sheet of material are positioned in precise
registered juxtaposition for fastening together; and

-

fastening the juxtaposed edges together to prevént unfolding of the enclosure.
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i nes produced by shape-controlling structures taking

the formof at |east one of slits, grooves and
waelr@phswwenent s defining a plurality of foldi ngpGI/D83986/005589

havi ng center |ines extending obliquely across the

fold lines wwth alternating straps being oriented in

alternating oblique directi@as, and the

shape-control ling structures being configured to

produce edge-to-face engagenent of the sheet of -

materi al on opposite sides of the folding structures.

3‘?7 The methadod dafnefbithiolaith 3 whéraingn 34 wherein, the
sheeegrirn b S5RRLH AT no R HiEnl RS ng

pioReded P dSbEinﬁteftﬁ 6 juktHos@ledpes.r om each other. 38. A
nmet ho of assenbling conponents into a plurality of

encl osures conprising the steps of: form ng a sheet of

st eﬁ«gghbmodha %eﬁh#{]?l lz{l}{}ﬁf\{vﬁ&‘é osure bl anks attached

i'n si e rela §heet of material in a

conmhz f@étaﬁﬁg ste? tdaceamblisiede yihrrkscitiay dogetal gthustaks foymed
of shape-controlling folding structures fornmed therein

inthe Jwdanased fres edess; adr uct ures for ned |n at |east two
edgegagime ?a%o n g@céttegns i Lid 'tﬂ‘{éﬁ}egf &Emﬁ dihg oP&:l gw?atn% ' the

bei ng posI ena I Ng o the encl osure
frb¢ adies to ptevet skpursion ¢fBhSE kS s@PEG Xl stemnsirasnal

encl osure with the joinder structures on the at | east

two edges positioned together in registered relation

3§ Or GRL Rl aﬁ%@ﬁﬁ&ﬁfn fh 3n&BR! osure bl anks each

urther including a retention structure to hold the
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37. The method as defined in claim 34 wherein,
the fastening step is accomplished by biasing the folded sheet of material

against movement of the interlocking fastening structures away from each other.

38. A method of assembling components into a plurality of enclosures comprising
the steps of:

forming a sheet of material with a plurality of enclosure blanks attached in
side-by-side relation to the sheet of material in a common plane, each enclosure blank
having a plurality of shape-controlling folding structures formed therein and having
Jjoinder structures formed in at least two edges of each enclosure blank, the folding

structures being positioned to enable folding of the enclosure blanks into a three-
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securing the joinder structure using the retention
structures; and detaching the enclosures with the
weowposwm s fromthe sheet of material. 39. TheCTES19061005589
as defined in claim38 wherein, the joinder structures
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40. The method as defined in claim 38 wherein,
the joinder structures are dovetails, and the securing step is accomplished by
folding the enclosure blank in a manner resiliently biasing the dovetails together

against separation.

41. A sheet of material formed for bending or folding into a three-dimensional
structure comprising:

a sheet of material having at least two edges and at least one joinder structure
proximate the edges formed to allow said edges to be joined together;

at least two shape-controlling folding structures formed in the sheet of
material along at least two fold lines, the folding structures being positioned to enable
folding of the sheet of material into a three-dimensional structure of desired shape,

and the shape-controlling folding structures being configured to cause said at least one
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material and configured to produce sufficiently
preci se positioning and orientation of the fold Iines
wo b@b/0s®mpad at | east two free edges of the sheePCDUS2006/005589
material are folded together into registered
j uxtaposition; and at |east one joinder structure
formed in said sheet of maté&6i-al coupling the
regi stered juxtaposed edges agai nst separation. 43. A
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materi al which are adapted to cause sufficiently

precise folding along the fold |lines that two edges of
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lines, the folds being formed by at least two folding structures formed in the sheet of
material and configured to produce sufficiently precise positioning and orientation of
the fold lines that said at least two free edges of the sheet of material are folded
together into registered juxtaposition; and

at least one joinder structure formed in said sheet of material coupling the

registered juxtaposed edges against separation.

43. A method of fastening at least two edges of a sheet of material together to
form a three-dimensional structure comprising:

folding the sheet of material along at least two fold lines, the fold lines being
positioned and oriented by at least two shape-controlling structures provided in the
sheet of material which are adapted to cause sufficiently precise folding along the fold
lines that two edges of the sheet of material are positioned in precise registered
Juxtaposition for fastening together; and

fastening the juxtaposed edges together to prevent unfolding of the structure.
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