;| me3e_. s invention relates to a nethod for assenbling a

- 2 p| ece ﬁmﬂmmmm”—m rticularly a nmetal door which skins have M\“\m “\\\
relates to an apparatus and its various enﬂ&m

adapted for E¥%ing out the process. 10 Background of |nvention Metighso*
doors may be fabricated fromtw or nore skins parts. 15 Each of the skins
edges are usually folded to forn1a profile which mnuld conplenentarily
engage oneZaiiihdy DT ASEEMBA I Nee & &x SRINe DOORsuch net al
door construction is shomn in 20 FI GURE 1 mhlch conprlsed of a bottom skin
(10) and a top skin (20). Conventionally, the edge portions of a conpletely
i nst al | ed Thanizsalsixawld n the Fig. 1 may be referred to as the stile or
| ongi tudi nal edge (12, 22) (the latter termis used in this specification)
and the rail (14, 24) or the 25 vertical edge (the forner tern1is used in
this specwfnfsatirwentm kemgtwdkeal aaeRd 1oy 24ds e& fkb | 9S3Lee
folded in a profile that wll conpl enentarlly hem or ot her 'when
30 engage@kxnmﬁQQEh Bnaﬁpb@lﬁslyh@mmetaFl9001 whem@rskinsbbaVenbeknn s

opposi ng | I1y. ed S (12 [e each_bent rdly (1 to formthe
full thic %%%gkbgkgﬁe oorgg%%e E) dé%%et%n%% %?p?ﬁgﬁggn?XSoﬁg%oﬁaféoPSIded
out war dl y eintbod izZhefrarsmaara pdass vaird dalradeg( b4 whieCchriogekkush with the outer
door edge. The top skin's longitudi nal edges nay be bent downwardly (23) 5
to fortfhl ess than the full thickness of the door edge. Fig. 1 shows an
exanple of the thickness of the top skin's |ongitudinal edge to be about
half the full thickness of the door edge. The ends of the bent portion is

t hen f ol d@adkarauaid/ aofo Irorentdrenupwar d fl ange (25) which, upon engagi ng 10
t he correspondi ng downward flange (17) of the bottom skin edge,
conplenentarily interlock with the bottomskin's folded ends to formthe
door edge A dévBssead! Bet FabrWeaptacesoal tSid nsr trpged hgklby phetking in
15 the flanges (17 25) of the skins into a nmutually henm ng

i nt er tockiBRFharfandensiingnedasf rasuasalayi §alere edgéoﬁmoﬁlpe§féﬂethe
ski ns end- d p h g N%@y@% S

usual l'y téﬁﬁéﬁg gﬁgﬁdaﬁﬁﬁéﬁﬁ§%d¥affl%SS?%éggfgﬁg the o ?gc?%g?&¥he present
i nventi on itnd grlonikdeaga seetthod of assenbling a two-piece skin door in a
mechani sed or automated manner. It is a further object of the present
invention to provide an apparatus for carrying out the nethod of assenbly
in an aut amd edxampiechani galch2oméBaANEldoor construction is shown in

20 FIGURE 1 which comprised of a bottom skin (10) and a top skin
(20) . Conventionally, the edge portions of a completely
installed door as shown in the Fig. 1 may be referred to as
the stile or longitudinal edge (12, 22) (the latter term is
used in this specification) and the rail (14, 24) or the

25 vertical edge (the former term is wused 1in this

specification).

The longitudinal edges (12, 22) of the skins are folded in a
profile that will complementarily hem or lock each other when
30 engaged. One such example is shown in Fig. 1 wherein the
bottom skin’s opposing longitudinally edges (12) are each
bent upwardly (15) to form the full thickness of the door
edge and the ends of the bent portion is folded outwardly to



3 Statenment of Invention Accordingly, the present invention provides for a
met hod and 5 apparatus for assenbling a 2-piece skin door conprising a
bottom skin and a top skin wherein each of the bottom and top skins'

| ongi t udi nal edges have been bent and folded to conplenentarily hem each
other in an interlocking manner to fo@ma seam the nethod including: 10 -

hol ding t ottom skin in upwar open _pan ner.. -.holding the top
skin in art}@?%‘/e? e oﬁ”&ﬁ'%?@ra eerg#%)i{”)'glf: Iclr&rjmfgln%sme%gg ghgegugreg

al i gned widdoit hedgorrespondi ng edges of the bottom skin; and - pushing the
top skin to insert said top skin's fol ded edge 15 into the bottomskin's
correspondi ng fol ded edge to formsaid interlocking seam The bottom skin's
| ongi t udi . : p@r@-ggyﬁ{ |y, rﬁkﬂ”ﬁ? 5t he
door edgenglﬁ% %(ﬁ%g%?lldrga%f thel 20 beaglt epci)g(r?ets}c grl[:larpl tsbnafe(gjlcéé’ledd &OJ[}![ war 333 orm
an dowiwarte f fargelehs chhas thashullt hhihkneassepfdbbe edge; ealge .- fFlig.t op

skin's | ongitudi nal edges arg ben}e %g‘vmwgédl Y to forq_p | ess than, gr.ef,erabl y
hal f of, the Y5 t APckRB8EPHF th §t EAJEFRRE X h8Tends® of* FheSBeRt S
portion is1dwddeedimar&dye 260t el gpouannuppatdel Fange tha ckeeRkedentaei |y

interlock with the bottomskin's folded ends to formthe door edge.

Pr ef er abl y3°%he &dteer | odkiengeeand fartdigr Bended At agdsal tRen o%ﬁé@l'ﬁﬁig
edges of thg, d r .co .Sl e . and o] i.ns.. The
bott om skin rr%%s/ég}gbkgl 5gggc3?'elu d@?&;gfsla{)ns#é;nﬁgflggbﬁgharggtgﬁr %@ég\}mﬁlgh
securilng neaas cofhme spomdskign dewnberd 4£1pngei dgd’ Wi bi neansbéotopukking it

in ali towards. the bottomskin by winch and cable with o
one- enbod T, THED T Ry s OB eE G TEa bR s 8 K, S AAEeS of |

wi ndi ng a &add er At tehethd AR I¥@ed to push the top skin in
alignment towards the bottomskin. Preferably, it is enployed in

conjunction with a second winch pulling a bar to push the top skin. 1o In
anot her alfernatiyve; gnpadi peat . ; ac M | SoSubsti Lyt Lth.a.
reversi bl e rot atléon not or ang Fﬁ%cc%abl%e@f orlmwaﬂ?g%op i%o%gdggﬁgkgﬁgt al' hal
of thespl arlee Slafiges $b71ha%) tbe phshshinbaintayabaunubidyawenfiliom ar
conpl etel yir?tsgg olcEgngo%rrr%%(:gl%n;[eoné,heogtlaS%l%ly en?éjn&glfgagll%.gtnhettgg)(tedtggp
profiles of the skins end-to-end and push to slot in the

flanges. Manual assembly is usually tedious and laborious.

20 It is therefore the object of the present invention to
provide a method of assembling a two-piece skin door in a
mechanised or automated manner. It is a further object of
the present invention to provide an apparatus for carrying
out the method of assembly in an automated or mechanical

25 manner.



15 skin to be placed onto said distal planar surface. Brief Description of
Drawi ngs 20 The aforesaid objects and advantages of the nethod and
apparatus may be better understood by referring to the follow ng draw ngs,
and its acconpanying description of the representative or exenplary

enbodi nents in which: 25 FIGURE 1 (di sgussed in Background of Invention
above) shows the parts of a two-piece skin door; FIGURE 1A shows in detai
the seamjoint of an assenbl ed door edge conprising two skins; FlIGJRE 1B

shows a cr, - ' I tive view of an 30 assenbl ed door conpri sing
t wo skins;sqr%l SEHe PE° TEntien | y- opposi ng edges; FIGURE 1C shows a
cross-sectional perspective view of an assenbl ed door conprising a pan skin
and cover skin joined at parallel edges; . 5 FIGJRE 1D_shows rt of an
aosenbl od AFGHT WA SemEGI TR tat R THEAY FRATI GRS oligh; ° FREEREd 228flows a
pl an view Qfp A taPaF gt Us sdlaimg 4 he -peked ofid hgobRv el s ind™ SURE 3
shows an el evation view of the arrangement of Fig. 2; FIGURE 4 shows a pl an
vi ew of afrstthen sypar ands aefpPoyikag wWhergadnheachf ofh&hpnbertpPBnandntorl GURE

gegggi“gt ﬁgnk%_'oesvg; hAR U Ao NS QYIANASRM RO HIAE- sha £B1BELA L8O
complementarily hem each other in an interlocking manner to
form a seam, the method including:
10 - holding the bottom skin in an upwardly open pan manner;

- holding the top skin in an inverted pan manner wherein its
folded and hemmed edges are aligned with the corresponding
edges of the bottom skin; and

- pushing the top skin to insert said top skin’s folded edge

15 into the bottom skin’s corresponding folded edge to form said

interlocking seam.

The bottom skin’s longitudinally edges may bent upwardly to

form the full thickness of the door edge and the ends of the
20 bent portion is folded outwardly to form an downward flange

which is flush with the outer door edge; and

- the top skin’s longitudinal edges are bent downwardly to

form less than, preferably half of, the full thickness of the

door edge and the ends of the bent portion is folded inwardly
25 to form an upward flange to complementarily interlock with

the bottom skin’s folded ends to form the door edge.

Preferably, the interlocking seams are provided at diagocnally
-opposing edges of the assembled door comprising of the top

30 and bottom skins.

The bottom skin may be held securely on a substantially

planar surface with securing means. The top skin may be



In general, the nmethod according to the present invention for 5 assenbling
a 2-piece skin door is applicable for those skins wherein the |ongitudinal
edges have been bent and folded to conplenentarily hem each other in an
interlocking manner to forma seam 10 It is apparent that many types and
arrangenents of seamjoints are possilje. FIGURE | A shows in detail the
seamjoint (9) of an assenbl ed door edge conprising two skins (10, 20).
Thi s arrangenent,, whereby the |ongitudinal edge of .t.he re ctive, skins are
bont and T T ACAEg" FOrDr disticar (15 ROk 188 RN S oL Rt ST A T
manner to betmbm SkaAM pQi RinchSaAatiseakhewnias hbek "meadsburg” or "grooved
seam' joint. One preferred exanple of such joint in a cross-sectional 20
perspective view in FI GURE 1B wherein an assenbl ed door conprising two
skins (10, 180)ods shOYR1hehBd e dlRoPa) | HRRRQS I Adasss (). 1ELARE, 1C
shows a cross-sectional perspective view 0f an assenbl ed d%or conprising a
pan skih (2@nhcancdapabde ski wirkding o nedbhé patakbhel ¢édges H) .a2Smrfawd a

rebate neeting edge .of a door, FI.GURE 1D shows_ an_exanple in which the
Do 1y PEAnETOif  Bob ook Rg Lo GOV R T ar AT E Sp R A B A e, As
shown, thepgeaBrhBipt'’ &tfdebﬂﬂﬁl&!’ﬁ&dbﬂnpé@fﬂ{ﬁdﬁéti&q exienda soeddad diheH ol ds
di splace 30 into the door so that the rebate neeting edge's external

surface reRBiLASNEl asharThe PBFhohAgterbdlifents shall use the exanpl e of
the skin profiles of the bottomskin and top skin as described in the 7

Background of the Invention above, with reference to Fig. 1, i.e. - the
bott om&ki Ans eppddieny ladngs tnalt hael yemdgds meh), ame Sesaoid bentnalpwardl! y
(15) to formthe |1, thickness of th e; the end of, the bent

f door_.e

borti on | S SPRENSEGIAEY "DARel dF§VEE SEGL P uiar T 5 AngBo FRE AEHE i s
flush w thfbhRsoudt @bodoarcB@@e thaN@iist al tHha ff oFf ' SldriWiddiial Ldges
are bent downwardly (23) to formless than the full thickness of the door
edge. Fig. thaghoWge t PasthHinckneas thebabouittidrdwn hd riogl | at WiosdesS 1t t he
door edge. h nt. _p i IS, 1t f.ql | f.orm an
upwar d fIaﬁgggFgggawﬁﬁgk,gﬁggnkgng%%i%gsfglt%%Q%5$}g%%%ﬂ%?ﬁgg%gﬁﬁé&u%fﬁn
fl ange1f 17pkah thebbopileanedkbntedgeidconptehepmiamart ysunfard ock with the
bottom skin's folded ends to formthe door edge seam The nethod generally
conprises holding the bottomskin (10) 20 in an upwardly open pan nmanner
and holding the top skin (20) in an inverted pan manner so that its fol ded
and hemmed_edges (22) are aligned with the correspondi ng edges (12) of the
bot t om ski B¥ieEnDPRF¥ipE4PN gh DFAWIRGS skin (20) may then be pushed to
insert its folded edges (12) into the 25 correspondi ng fol ded edges (12) of
the bottomskin (10) to forman interlocking seam of the door edge.

20 The aforesaid objects and advantages of the method and

apparatus may be better understood by referring to the
following drawings, and its accompanying description of the

representative or exemplary embodiments in which:

25 FIGURE 1 (discussed in Background of Invention above)
shows the parts of a two-piece skin door;
FIGURE 1A shows in detail the seam joint of an assembled
door edge comprising two skins;
FIGURE 1B shows a cross-sectional perspective view of an
30 assembled door comprising two skins and joined at
diagonally-opposing edges;
FIGURE 1C shows a cross-sectional perspective view of an
assembled door comprising a pan skin and cover

skin joined at parallel edges;



It wll be appreciated that the top skin's longitudinal edges may be bent
downwardly to forma thickness edge that is less 30 than the full thickness
of the door edge. The ends of the bent portion nay be folded inwardly to
forman inward flange (25) that conplenentarily interlock or nutually hem
the bottomskin's folded ends to formsthe door edge. Fig. 1 8 shows the
preferable thickness of the top skin' s edge, i . a . about half the

thi cknesspegukie; goorsedae. nhor sase, ofsholshi g ddws: twitérpra Sé%é?:b( nd N a
secure manner, 5 it is preferable that the skin is held on a su stantlally
pl anar surface such o an ewErbInedidmch B0/ as shown |n FIGURE 2

(elevatio W th,securing,neans. The.corre ndin vi.ew qof Fig. 2
is shown ?naﬁﬁghﬁE Sshfwiﬁgugéag sﬁéﬁk(ﬁ%e exaﬁ% ra£ 9 e segupg 3 ans
bei ng retaining gU|demaKEEu dﬁDtHéemﬂ@anﬂdha bOttOﬁ]SkIn on 3 sides, i

on either_sides its |ongitudinal eﬁg Fg? and on the proximl end
(32). %heEEGBEIFd s seThRY $ 0 2PetSt BV ahtORe VY tRe BEE % SXEOCTANE Pifked
position in allgnnenq;xf for the top skin (20) to be pushed to insert the
latter's folded edge into the forner's folded edge. The distal rail end of
botton1sthGWRD)4nayqhQNQrabpya@eVpe@vodednwmhhrnB@p@ra¢UBuﬁmm&OﬁmmyreIy
hold that end onto 2 the ench Exanpl es of such securing
means may be hook (335 é%k?#iéy( é%é?ﬂ%%r@ one or nore eyelets
(38) is proguREdsat td}ﬁ;@&, stal dpdtaenehand hookedtup tHr Baky@iPnt Vicye or

| i ke nmeans with adjustable screw and handle (40) for tightening or

rel eas ng the hook's @kﬂfh%@ 25 onto the eyelet. The clanp neans (40) may
be nounted onto the assenbly bench (30) at a |level belowthe top skin laid
on the assenbly bench so as not to obstruct the path of the top skin being
noved to be assenbl ed onto the bottom skin. Preferably, the clanp neans
(40) is nmounted belong the 30 assenbly bench (30) as shown in Fig. 2. In
anot her preferred enbodi nent, a protrusion fromthe distal rail end of the
bottom skin may be provi ded whereby an eyelet is provided thereon for ease
of attaching the hook. The 9 protrusion may be a plate (42) wel ded onto
the rail edge and allowed to protrude therefromas shown in Fig. 2. The
assenbly bench may be provided as a |ong planar surface 5 with an

el ongation sufficient to lay dowmn a bottom skin and/or top skin in an
end-to-end arrangenent including any assenbling devices or attachnents.

Al t hough the draw ngs herein show separate assenbly benches for the bottom
and top skins, a conbined continuous bench may be used provided 10 openi ngs
are allowed in between the |aid bottomand top skins for the hook and cl anp
means (40) and ot her devices such as pulling cables (described below to go
t hr ough.



To facilitate the ease of the laid top skin's novenent atop 15 the bench, a
plurality roller neans (41) nmay be provided. Just as in the case of the
protrusions fromthe distal rail edge of the bottomskin (10), simlar
protrusions may be provided fromthe proxinmal rail edge of the top skin.
The 20 protrusions may sinmlarly be pl@tes (44) provided with eyelets (95)
and wel ded onto the top skin's rail edge while hook neans (96) may be

provi ded to engage the eyelets (45). However, unlike the bottom skin (10)
where the f Id.ng nto the bench (30),
the top 256'% § ) Do A8 SR P PG Emﬁ a$kbie 'ing means to pul
the skin in alignnent wwth the bottomskin (10) so that the latter's fol ded

edge may r&ceive the former's. As shown in Fig. 2, the hook 46£ may be
o

connect ed t'& F°058 'BGh€4§)Et\K)I‘ﬁdcﬁcﬁwdﬂélge%f’eﬁaéd%%?“Fhé“B?B Ral f@ége
of the ben%@ste‘ﬂlbtlri%rgewctﬂplvé@e pul 4 £Ya Q44 des mgifca?opéﬂfwgtﬂsgécgﬁﬁgh as
a winch (5 may be nounted. The activation of the w nch W |

top skin (ﬁ@ﬁnﬂhmtﬂhﬁfﬁﬂﬂ@(@%ﬁl@@b edgeScabNe bagn b@mﬂwﬁndk@pkmﬁdohwskln

(10) and i ski,n' s foI d 22 |nt t.hat, .of the bott

Siih (12) SRR Ut ot P B oo 48 ot SRk TP O et 5
pushi ng actfio@m ﬁaweahso be enployed to nnve the top skin towards the bottom
skin. This pushing action may be enpl oyed either independently (i.e

di spense with the pulling nmeans) or in conjunction with the pulling neans.
10 As o] i ny Ei d '§g§1 r e may
be proggd\ggtt olgul%ﬁjpagnrégrgg gf}s‘f‘% F?S&’ggr &, 2) v?gga%%@saﬁja%%%%ﬁé(%g? %h

| engt h transderic theeelp@rmhlcm of E‘tIIQEéJPtEopllskshOWEharendebalﬁhaltearseéﬁd)

may be provide eyel et h means for_enabli ng t he, cabl

a1 367t o podh g AP SCEIP AT 4R oFn EREEn CHURRLS PHe LeBpSKERR. T wi 1)
be appreci 20ed timatid f'@:rfarfcjiéme"ﬂlﬁ, W@bwmII@ﬂﬁwﬁwpr&&gmf b’@he
operabl e using twy separate winches as shown in the figures, usi ng

si ngl e wi nERSRARtHG Sextleiite @ 2d BRNE aRd dedrcerfedts QWWW@%%%X ehw | ey
ar r angesentes dnn oRileld N9 bhe th%rilé'c'h%@dmfahﬁeﬁngopE'éPmbérsé@ﬁ&aﬁ é‘iﬁ%)’ Pé‘t in
tandem Anot her alternative arrangenent for the second winch is shown in
FI GURE 4 a®id skl GURRENS aisn téleeVRLitosband “pban“greasedespant i yeiyt. I n thi s
alternative enbodi nent, the second winch (70) is nounted bel ow the distal
portion of the assenbly bench (60) and the cable (72) may be arranged to
pull at a |O@1\ée|1|>P€EQWrEBe &0 Sk Nokei fgeh aldigr the QefB‘ﬂbsC’sO—a(@@Qlor@I
ease of the cable arrangement to be wound afound the edge of the bench

t he se@@ndmrnsa:rec(t?me gplew bendi @IREep8r atlee behrhasn f@ssemblbdttdmand

top skins igprgl§raPo TELAN K (7)) BY A6-A0Yesied 10 ahg,sndh pysh

opposing edges (9). FIGURE 1C shows a cross-sectional

perspective view of an assembled door comprising a pan skin
(20) and cover skin (10) joined at parallel edges (9).
25
For a rebate meeting edge of a door, FIGURE 1D shows an
example in which the mutually hemming or interlocking grooved
seam joint (9) may be provided. As shown, the seam joint’s
folding may be provided to extend so that the folds displace
30 into the door so that the rebate meeting edge’s external

surface remains flush.

The following embodiments shall use the example of the skin

profiles of the bottom skin and top skin as described in the



11 bar (62) to pull it in order to provide the requisite pushing force on
the top skin (20). As is apparent fromthe plan viewin Fig. 5 the cable
(72) 5 may be arranged to extend through the centre of the distal assenbly
bench. To accommodate the cable (72), the rollers may be split in length so
that each row conprises a pair of rolkers (41a, 41b) allowing for a gap in
between the pairs for the cable flow to be attached to the end push bar
(62). 10 ABackbyoond pdi rttheofImatetradiiome riboore,t mwarsf ere fafrefrarececa sFipy.ovi ded
by such arrangenent, i.e. at the centre of the bar, it would be preferable
that the bar®¢62) be pulled at an even manner to push the distal rail edge
(24) of the top skin. To this end, end push bar (62) may be provided with a
cross bar 15 (74) which ends are provided with neans_to slide al ong rai

gui des (76) altdgg & AmonYF iR naPrestes dpnghtugénahlyTregsescdidwiarsh may
be advant a S u i ' e [ r ti.0on. ang the

cabl e ?QZ)QE§$HE¥£%Igg%”%g&ggogﬁgwtﬁé{dfggﬁjPb%rgﬁgﬂ'o %%gﬁgéﬁc%%(égyaso

t hat the pdsbrersddpar nHye bermmbved ithei bleert dpoettioon, is. eehaperfalllde=d o
push the top skin towards the bottomskip in th ane direction as th
second wi neﬁFWBFd%Y) G\Ptgapﬁv\?f‘h O‘é?lﬂaﬁ%sﬁlﬁfége(glzf) l:ﬁ)“piﬁl’i%g&ilf? H”Ialteh
reverse di {get bQPe801bHRt e8g8EXEndS tOp skin may be laid on the bench after
the first top skin has been"fully assenbled onto the bottom skin. The
second wi nch may al so be switched off and the end push bar pulled back

manual | y. 30 h, hba j e Vi i i tional
hook rrie%/ms (7 ggvﬁgghgﬁv gei%ﬂ%¥%§§%$$ga%%%%$a%%é ﬁ]éerg—gg%%&# a@ 013 oor
skin for what égem Leasomnsanethe dylammddckdassged ahe namleeige asseirl y of
skins. The_half- or inconpletely-assenbl ed door be lifted qof f the bench

and 12 t br A8AY&Er 5BRd CRCKERE P RiemaP oM a&(fgn% e t Y i%%.

W th the pgpér HdbRY eRlgat es)THOVEEs sherradopHeNpBaE1662)is e mddtdLnal
hook means (78) may then be hooked onto plates (44) protruding fromthe

rail edge {RYprolythe tiopyrs akiwpy20) . £ egei ( RBF awakcoh tiperermhgresindar
R s

op’s en pul'f ~out inand Separa
t he bottomedgen €dfpledOntaridy| ibeeappek emiti octee Sttt geinrsan fdlated here

i S nunber of alter?ative ways of ﬁchi eving the various features of the
present inGBAFi bA. TREF E&zsn%%,r BA8e 2% si bl e pull of the cable by the
second wi nch may, instead of the above-suggested substitution with a
reversibly-operated notor, be provided 15 with gear arrangement for reverse
rotation t8hpevetsed: lpendinadcy oPPRFritRs cadl @i pyl Fhe| poiitpm Skdad bel0)

obvi ous, t 0. r L i.n e ar h t (e} t hods, :
present§0in\llgntg:ﬁoﬁggﬁgﬁflb's%\%gh EE E%ntgggc?hdcﬁgébﬁgéﬁgngﬁtegﬁgﬁd%smq (tm
confi gur at iongnointbetagppaat msnaad sonpoamenttss tfekdsd arey Heenmwesd ietbeor

nodi fied w ut departing frqomthe above-described nef hod wor Ki
i ncl pl e CHGs @it bt HBRCs Yor Fertihsdi FERF S HGPH Ll PIaER | (L abegr Bate
her ei n ar epBet ohOskeneQnsider@sh Aspeepaidnly eshé r oop28kiAe (Rngsehty ignantion
and shall be considered as falling within the letter and spirit of the
fol | owi ng BFaj RBshed to insert its folded edges (12) 1into the

25 corresponding folded edges (12) of the bottom skin (10) to

form an interlocking seam of the door edge.

It will be appreciated that the top skin’s longitudinal edges
may be bent downwardly to form a thickness edge that is less
30 than the full thickness of the door edge. The ends of the
bent portion may be folded inwardly to form an inward flange
(25) that complementarily interlock or mutually hem the

bottom skin’s folded ends to form the door edge. Fig. 1



13 CLAIM5 5 1. A nmethod for assenbling a 2-piece skin door conprising a
bottom skin and a top skin wherein each of the bottom and top skins'

| ongi t udi nal edges have been bent and folded to conplenentarily hem each
other in an interlocking manner to forma seam the nethod including: 10 -
hol di ng the bottom skin in an upwardl § open pan manner; - holding the top

skin in asHowertesd paarapapeE WheeRhBskt & ff alded gnds hermedeggdges jake
aligned with the correspondi ng edges of the bottom skin; and - pushing the
top skin tapduiséralisding ttdp Aiasss oFfoltded de@geedsei-nt o the bottom skin's
correspondi ng fol ded edge to formsaid interlocking seam 2. A nethod
according to Claiml1l wherein: - the bottomskin's longitudinally edges are
each bent 2o wamy df holdongn tihe Hottom hskckmess0pfithe deonredgenasd,t he

ends of the bent portion.is folded outwardly to rman_do rd fl e
whion Ps PriushewPER EEREBAS: drvtibor NBaGELrark? (REHE P SkPHOSEPBRGREAd nal
edges ar e goeitaownavardby szt ofdn hesssthamihendndh YBogknesssipbut hendoor
edge and the 25 ends of the bent portion is folded inwardly to form an

upwar d f| FFFUIRB cédnplehenaddidry ivitest) ook &4 t IFatier bogt oveskisn' s fBhded

ends to f r.e . ; accordi 0, I erein the
top skin' g'roir{p(ftﬁgganog’?ﬁl?& %%neg/glgg gr%ﬁggﬁt %dg\ﬁnﬁfgrgghyl?oﬁ;[%\gg(wt hal f the
t hi ckness of the door edge. 14 3A. A nethod according to Caim1l wherein

the interlocking seans are provi ded at di agonal |l y-opposi ng edges of  the
assentiPed [ Corpr PRPNHG d1N% hEXEHP XendObot'titin SEICYE 108 ~ReR@thdgeing

accordi ng dex {32 1% 1 jMhfed n(bhe bofit OB gkikAnS thd1ekd 3R 8kYnOBA 3
substantially planar 'surface with securing nmeans. 5. A nmethod according to
Caim9 V\M?elr%ﬁﬁw theeseetr igifhesansidetupe the Bengdrhusking byedgss ehBAY onto

at | east 0, S| r.ai,h ed f i I )
accor di ng%fntj)cpdﬂgii ‘If#% %\,gg}r(‘fé{;‘%m %gapr(gtzl) usi gﬁ’%lsge ﬁ%r%sfll%d?ﬁééﬁé\t gg&gl%ged
onto the iamsl de=@ird hehbobbotoskiskiandnpreoviided wddi eyt eis &0t ghmekt means
to fasten ft her eunt o. . .

15 or the top skin (20) to be pushed to insert the latter’s

folded edge into the former’s folded edge.

The distal rail end of bottom skin (10) may preferably be
provided with means to further securely hold that end onto
20 the assembly bench (30). Examples of such securing means may
be hook (36) and eyelet (38) means whereby one or more
eyelets (38) is provided at the distal rail end and hooked up
to a clamp, vise or like means with adjustable screw and
handle (40) for tightening or releasing the hook’s holding
25 onto the eyelet. The clamp means (40) may be mounted onto
the assembly bench (30) at a level below the top skin laid on
the assembly bench so as not to obstruct the path of the top
skin being moved to be assembled onto the bottom skin.
Preferably, the clamp means (40) is mounted belong the

30 assembly bench (30) as shown in Fig. 2.

In another preferred embodiment, a protrusion from the distal
rail end of the bottom skin may be provided whereby an eyelet

is provided thereon for ease of attaching the hook. The



15 7. A nmethod according to Claim1 wherein the top skin is provided with
at least a protrusion fromthe rail edge of said skin and pulling neans is
provided to fasten onto said protrusion and to pull said skin in alignment
20 towards the bottomskin. 8 A nmethod according to Claim?7 wherein the
protrusion is a protruding plate weld@d onto the inside of the top skin and
provided with eyelets for hook neans to fasten thereunto. 25 9. A nethod

accordi ng tpranyudnen oha{d BeNs pland §4phereiinethenpul ltihkg rEaNeLRMRHSES
at | east a wi nch capable of winding a cable attached to said hook neans to
pul | said t®pleked. tREPUOL rudeet ek Brabrak v ady Wit of- ains 7 to 9
wherein the pulling nmeans conprises at | east a wi nch capable of winding a
cable attached to a bar arranged to push the top skin in alignnent towards
t he bottom Bkénassedbl §1beAcheitagd tec qoradi inepd ca €l ai reng aldni@ wherfeice a

e e T A
Claim 1l whergiort hepsenont yhneh iehdm@bniced distalgdiethe; hullhakagathof

the bottom skin underneath the planar surface which provides for a break in
the surfacea$dembhing| slgvgfcamnbPe BaitaFhWaTdfed by ldaiongto ke o awingts.

13. A neth r ghi I i e d,.wi.n i.S.S tituted
with a revglsgl fe ?%?‘gtlggﬁgn%kg]r %g%ﬂ?%g gghpgegogﬁg gwﬁo§%tl§§{)ﬂu%§at ﬁéjp
di stal hal fsbinthe 9l anabiswerdf acensonibushaterdie mashilbg haredraprbeided

wi thdrawn froma conplete assenpbl ed door hack to the distal end to enable
the next® t opPERTHIT o* b ?)Jrg%‘é%gojrﬁ P P ealliadidaﬁPéDrttﬁﬂ faé@e.toﬂ.&ﬂxﬁ‘s
apparat us fpsrasa€NMAbbRY add2-RBEE ey doad) 20n&0HPREST EvacBAt EAPKSkisn
and a top skin wherein each of the bottom and top skins' |ongitudinal edges
have been biewilibng ¢avbes {desariked yelan)edeh ot Héyraughf.-orm a door edge
seam when slotted into one another, said apparatus including: - a planar
surface area sufficient for laying each a 25 bottomand a top skins

| ongi t udi natbyfeandlt baeadtheaied seurdfacthecapid Sto skanpsombrrehentr haoe
portion_ for Iayi%?(fthe boftom skin in an upward|ly open pan manner; - a

di stal ur 58 DR o fRtuFali g T /o Fedlis (i‘%)38‘az¥n SnPEPrddelan

manner

Just as in the case of the protrusions from the distal rail
edge of the bottom skin (10), similar protrusions may be
provided from the proximal rail edge of the top skin. The
20 protrusions may similarly be plates (44) provided with
eyelets (45) and welded onto the top skin’s rail edge while
hook means (46) may be provided to engage the eyelets (45).
However, unlike the bottom skin (10) where the plates (42)
are used for securing the skin onto the bench (30), the top
25 skin’s hook means (46) may be linked to pulling means to pull
the skin in alignment with the bottom skin (10) so that the

latter’s folded edge may receive the former’s.

As shown in Fig. 2, the hook (46) may be connected to a cable
30 (48) which may be extended over the proximal edge of the
bench to thereunder via pulley guides where a pulling device
such as a winch (52) may be mounted. The activation of the

winch (52) will pull the top skin (20) via the hook (46) and



- fastening neans for securely holding the bottom skin onto said proxinal
surface with its folded edges in alignnent with the correspondi ng fol ded
edges of the top skin; 16 - nmeans for noving the aligned top skin to
insert said top skin's fol ded edge into the bottom skin's correspondi ng
fol ded edge to formsaid door edge seegn 5 15. An apparatus according to
Claim 14 wherein the fasteni ng neans conprises hook, cable and screw neans

to hol d ontQ IOt F445] ops AEQD the BRILQM Skifh 160) AAn@PRafatys @W@0E9$”9
to Claim14 wherein the neans for 1o noving the top skin conprises at Teast

a wi nch nowitiad sbdlodwerhedgeoXi2@dnl iehd dhathefprhaabosuphaskiandl2k. capabl e
of noving said top skin so that said top skin's fol ded edges nay be
received into the correspondi ng bottomskin's fol ded edges by wi nding a
cabl e attadheddddtdchoale rRanactashebedphiolangSopr eheusbpnskiantéhgard,
proximal rail edge of said top skin. 17. An apparatus according to any one
of O ai frs PASIHAN62GhEPBI Mathe? b Ot PEsi P Lo | §8s Ve ehBe ph et

wel ded ont Qom%grsait'hee%%%t% fsm@nt.opTﬁEisnﬁhgh%at5:;9@05%591‘ 59%1[3909@ AN
apparatus according to aim 14 whereln the nmeans for noving the top skin
conpri ses &t theastiralepercdemolint €. del disphespr exiitimlthendowil ite péamay

f d i hl e of pushi he top, ski that said t ki n'
Fol ded edgd 35 MEHETFEGERy A SPEbot AL PeLBBNA ng bot tom Skin s ol ded

edges by winding a cable attached to an end push bar to push the distal
rail edge of said top skin. 19. An apparatus accordinqito Claim 18 the
pl anar 18ur AgceShawBoipr fiidfed Hi 8Rdar op2nBRGOBEL BIER hanfr ¢abkd b5
di stal surfgce RORdQNS 4P A | 9T odegaphes te Be RWd efidy: & Wdich gppnt ed
bel ow t he gistgl suf%acexgorti%n. 17 ZO.EKn apparatuggﬁcéﬁﬁ%?%g tga%raim
19 wher ei n vtilae eprinaheale drat di &t)alwisigh aoengigr tiarsseerd ebled ebdmgdietbmench

surface portdans, 21. . An apparatus . according to one of Cains, 14, 19
and 20 vvheroefli ﬁt egﬁ%aﬁglpm ﬁ@%ﬁ n%n?h8 t&g‘es%fahr cg%?i g8d tthee %?l%lvb%%% bar
connect ed tatan endwrsstcalle HidU etkdns afdeversd bimy nhercaldle 22 ANl
apparatus according to any one of Clains 19 to 21 wherein gui de nmeans are

. f N5 ] .
provi déd t $hSe e PASHIRG §ATt HEZhothéflskNnthENrREeRGe the top kit and to
gui de the end push bar's novenent.

It will be appreciated that the first and second winching
arrangements may be operable using two separate winches as
shown in the figures, or using a single winch having extended
20 axle and gear means to work separate pulley arrangements in
pulling the top skin and the end push bar separately but in

tandem.

Another alternative arrangement for the second winch is shown
25 1n FIGURE 4 and FIGURE 5 in elevation and plan views
respectively. In this alternative embodiment, the second
winch (70) is mounted below the distal portion of the
assembly bench (60) and the cable (72) may be arrahéed to
pull at a level below the top skin being laid on the bench
30 (60). For ease of the cable arrangement to be wound around
the edge of the bench by the second winch (70), split bench
or separate benches for the bottom and top skins 1is

preferable. The cable (72) may be connected to the end push



15 23. A door assenbled according to a nmethod of any one of Clains 1 to 13.
24. A door assenbled with an apparatus according to any one of Clains 14 to
22. 20 . AhY. Ay. AUY. A, , . AE+. Af . A, @E. AAr. A Af. A, . AyL. A2 . Ayy. Ah. A. ASp#ST!
KN3de] bdzupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

U] c*a] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca ta] caV]ca] caV]ca]ca] ca

U c”raljcaljcaljcTa @ VENQKL

Sl S sl e e paplaren e dssy

$906 &&EN Xrbt€é (dhtehe/ L IQQQil(L_j@ﬁ39334zupkf a\ W ca] ca] ca]ca] ca]ca]ca]ca]c
a)J ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calcalca]calca]ca]calcalc
al 45696k777778899: : =z?@arBC F

| ca] cal cal Cal cal CAFCAT L8] AUl oa] callCa] 6o Lol ¢l Cor LaRMREGF BEBLHE O G0
RRR5 T3S W XZ Z B\ Sjrjamaed xsmi eIxZQEMicapca]an] ¢a1]ecaqee;rat] cra] cf] thpcalicalada] ca]
kP G QOORHEE SRR X993 o] 271 S RUNT o 2] | 165] CAPE] Ka7ba) EATCATUArea] cal o

a] ca] ca] caheq] a] @:@]1@&] qa;] Q@]@mas]ccadmﬂ C@J@ra] ﬁ@&cabﬁpk@abga]ac:@]aq& S fSL$10
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1 D 10! D9: $30% He cable flow to be attached to the end push bar (62).
10 As only one point of attachment or transfer of force is
provided by such arrangement, i.e. at the centre of the bar,

it would be preferable that the bar (62) be pulled at an even

manner to push the distal rail edge (24) of the top skin. To

this end, end push bar (62) may be provided with a cross bar

15 (74) which ends are provided with means to slide along rail

guides (76) along the longitudinal sides of the bench.

The second winch may be advantageously substituted with a
reversible rotation motor and the cable (72) forms a loop
20 around the distal portion of the bench (60) so that the push
end bar may be moved in either direction, i.e. operable to
push the top skin towards the bottom skin in the same
direction as the second winch, or to withdraw the end push
bar (62) by pulling in the reverse direction so that a next
25 top skin may be laid on the bench after the first top skin
has been fully assembled onto the bottom skin. The second
winch may also be switched off and the end push bar pulled

back manually.

30 The end push bar may optionally be provided with additional
hook means (78) which may be employed to separate the bottom
and top door skin for whatever reasons, e.g. a Jjammed,
damaged or incomplete assembly of skins. The half- or

incompletely-assembled door may be lifted off the bench and
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turned around with the proximal rail edge of the top skin
(i.e. with the protruding plates) towards the end push bar
(62). The additional hook means (78) may then be hooked onto
plates (44) protruding from the rail edge (24) of the top
skin (20). The withdrawal of the end push bar (62) with the
additional hooks (78) attached to the protruding plates (44)
of the top skin (20) will then pull out the top skin and

separates it from the bottom skin (10).

It will be apparent to a skilled person that there is number
of alternative ways of achieving the various features of the
present invention. For example, the reversible pull of the
cable by the second winch may, instead of the above-suggested
substitution with a reversibly-operated motor, be provided
with gear arrangement for reverse rotation to reverse the

direction of the cable pull.

It will also be obvious to a person skilled in the art that
the various methods of the present invention and its various
specific embodiments and configurations of the apparatus and
components thereof may be varied or modified without
departing from the above~described method or working
principle. These and other such embodiments not specifically
described herein are not to be considered as departures from
the present invention and shall be considered as falling

within the letter and spirit of the following claims.
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5 1. A method for assembling a 2-piece skin door comprising a

bottom skin and a top skin wherein each of the bottom and top
skins’ longitudinal edges have been bent and folded to
complementarily hem each other in an interlocking manner to
form a seam, the method including:
10 - holding the bottom skin in an upwardly open pan manner;
- holding the top skin in an inverted pan manner wherein its
folded and hemmed edges are aligned with the corresponding
edges of the bottom skin; and
- pushing the top skin to insert said top skin’s folded edge
15 into the bottom skin’s corresponding folded edge to form said

interlocking seam.

2. A method according to Claim 1 wherein:
- the bottom skin’s longitudinally edges are each bent
20 upwardly to form the full thickness of the door edge and the
ends of the bent portion is folded outwardly to form an
downward flange which is flush with the outer door edge; and
- the top skin’s longitudinal edges are bent downwardly to
form less than the full thickness of the door edge and the
25 ends of the bent portion is folded inwardly to form an upward
flange to complementarily interlock with the bottom skin’s

folded ends to form the door edge.

3. A method according to Claim 2 wherein the top skin’s
30 longitudinal edges are bent downwardly to form about half the

thickness of the door edge.
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4. A method according to Claim 1 wherein the bottom skin is

5 held securely on a substantially planar surface with securing

means.

5. A method according to Claim 4 wherein the securing means
secure the bottom skin by fastening onto at least a

10 protrusion from the rail edges of said skin.

6. A method according to Claim 5 wherein the protrusion is
a protruding plate welded onto the inside of the bottom skin
and provided with eyelets for hook means to fasten thereunto.
15

7. A method according to Claim 1 wherein the

top skin is provided with at least a protrusion from the rail
edge of said skin and pulling means is provided to fasten
onto said protrusion and to pull said skin in alignment

20 towards the bottom skin.

8. A method according to Claim 7 wherein the protrusion is
a protruding plate welded onto the inside of the top skin and

provided with eyelets for hook means to fasten thereunto.

25
9. A method according to any one of Claims 7 and 8 wherein
the pulling means comprises at least a winch capable of
winding a cable attached to said hook means to pull said top
skin.

30

10. A method according to any one of Claims 7 to 9 wherein
the pulling means comprises at least a winch capable of
winding a cable attached to a bar arranged to push the top

skin in alignment towards the bottom skin.
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12. A method according to Claim 11 wherein the second winch
is mounted distal to the full length of the bottom skin
underneath the planar surface which provides for a break in
the surface for the flow of cable being winched by said

10 second winch.

13. A method according to Claim 12 wherein the second winch
is substituted with a reversible rotation motor and the cable
forms a loop around the distal half of the planar surface so
15 that the pushing bar may be withdrawn from a completely
assembled door back to the distal end to enable the next top

skin to be placed onto said distal planar surface.

14. An apparatus for assembling a 2-piece skin door
20 comprising a bottom skin and a top skin wherein each of the
bottom and top skins’ longitudinal edges have been bent and
folded to mutually hem each other to form a door edge seam
when slotted into one another, said apparatus including:
- a planar surface area sufficient for laying each a
25 Dbottom and a top skins longitudinally end to end, said
surface comprising
- a proximal surface portion for laying the bottom
skin in an upwardly open pan manner; ,
- a distal surface portion for laying the top skin in
30 an inverted pan manner;
- fastening means for securely holding the bottom skin
onto said proximal surface with its folded edges in alignment

with the corresponding folded edges of the top skin;
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5 15. An apparatus according to Claim 14 wherein the fastening
means comprises hook, cable and screw means to hold onto

protrusions from the bottom skin.

16. An apparatus according to Claim 14 wherein the means for
10 moving the top skin comprises at least a winch mounted below
the proximal end of the planar surface and is capable of
moving said top skin so that said top skin’s folded edges may
be received into the corresponding bottom skin’s folded edges
by winding a cable attached to a hook means fastened to a

15 protrusion from the proximal rail edge of said top skin.

17. An apparatus according to any one of Claims 14 and 16
wherein the protrusion comprises at least one plate welded
onto the rail edge of the top skin to protrude therefrom.
20
18. An apparatus according to Claim 14 wherein the means for
moving the top skin comprises at least a winch mounted below
the proximal end of the planar surface and is capable of
pushing the top skin so that said top skin’s folded edges
25 maybe received into the corresponding bottom skin’s folded
edges by winding a cable attached to an end push bar to push
the distal rail edge of said top skin.

19. An apparatus according to Claim 18 the planar surface is
30 provided with an opening between the proximal and distal
surface portions to allow for cables to be pulled by a winch

mounted below the distal surface portion.
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5 21. An apparatus according to any one of Claims 14, 19 and
20 wherein the means for moving the top skin comprises the
end push bar connected to an endless cable pulled by a

reversible motor,.

10 22. An apparatus according to any one of Claims 14 to 21
wherein guide means are provided to secure and align the
bottom skin to receive the top skin and to guide the end push

bar’s movement.

15 23. A door assembled according to a method of any one of

Claims 1 to 13.

24, A door assembled with an apparatus according to any one
of Claims 14 to 22.

20



