1 METHOD AND APPARATUS FOR ASSEMBLI NG A 2-PI ECE SKIN DOOR Technical Field
5 This invention relates to a nethod for assenbling a 2-piece skin door,
particularly a metal door which skins have been pre-forned. It also
relates to an apparatus and its various enbodinments adapted for carrying
out the process. 10 Background of Invention Metal doors nmay be fabricated
fromtw or nore skins parts. 15 Each of the skins' edges are usually

fol ded topk6HBHAARDOAPERRAMISC BOWOHSERRBIPLETRNS 3b ki CERFH DGR anOther to

forman rmterrockIrng—seanT —One_exanpre of —such—metar—door—construction i s

shown in 20 FIGURE 1 which conprised of a bottomskin (10) and a top skin
(20). Con en%iona&l¥h ge edge portions of a conpletely installed door as
shown in ﬁﬁg—ﬂﬁéi—;—#ﬁi—be referred to as the stile or |ongitudinal edge
(12, 22) (the latter termis wused in this specification) and the rail (14,
24) or the 25 vertical edge (the former termis used in this

speci fi calhéf) inTRationginakitred fegesmetRod2Iprofssiembikings ar2-fiotced in
a profileg that, will co ri Ly _hem,or_ |l ock each qther en ,30
engaged. gﬁ%nsﬁ%ﬁh%xéﬁ%gginggigﬁnaiWe%ﬁi %9%%e¥%%§htﬁ%lBSttf%%ﬂg?F%

opposi ng peagitbutedal | Yteddes (FEAhtarse teach dgniratpwaraily (dd)vdoidws mthe

full thickness, of the door edge and the ends of the bent portion is fol ded
Outmard|yep80 iments adapted for carrying out the process.

10

Background of Invention

Metal doors may be fabricated from two or more skins parts.
15 Each of the skins’ edges are usually folded to form a profile
which would complementarily engage one another to form an

interlocking seam.

One example of such metal door 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 in 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



forman downward flange (17) which is flush with the outer door edge. The
top skin's |ongitudinal edges may be bent downwardly (23) 5 to formless
than the full thickness of the door edge. Fig. 1 shows an exanple of the
t hi ckness of the top skin's longitudinal edge to be about half the ful

t hi ckness of the door edge. The ends pf the bent portion is then fol ded
innwardly to forman upward fl ange (25)" which, upon engaging 10 the

cor r espondidugn demwnviakwialrangel {rlgd 0f 7§ henkheht am skiwsh edgeh the outer
conplenmentarily interlock with the bottomskin's folded ends to formthe

door edge ed¥ assenbl e the two pi eces of skins together by slotting in
15 the flanges (17, 25) of the skins into a mutually hemm ng or

i nterlocking arrangenent, one may nmanually align the edge profiles of the
ski ns end-the dmp aidingushldrgyigiwtinal tduges anygés Hvhruadovassenily (23)

usual l'y tedious and | aborious. 2 LS.therefor e gbject of the present
invent?éonqtoo Cblfr%\r;P Sat ?hglaeogu;;stﬁb?lgﬂﬁsﬁ ?&?B?eé@%k?ﬁgﬁoorﬁlﬁ-a
mechani sed oshautsonahede P@APEE. dt ithed £HIERBE QD) 86t ©fe e PERSENG
invention to provi de an apparatus for car I‘él ng out the nmethod of assenbly

in an aut St Wi rideatco P8 appwerhalf Shat éneat tofickneeat Pbnthe
accor di nglgo f heggresent,Livantd 0gPraul des, f o, g Meshod and,. 5 appacat us
for assenbling a 2-pi ecé skin door conprising ‘bottom Skin And A 8% skin
wher ei n edsivaofdlitshet bofdom and upep rdskilasige ofe )it udh heh, edges bayegbegn
bent and f%lded to con‘gl_errerg arily hemeach other in an interlocking
nannerlotot e corresponding downwdrd flange (17) of the bottom skin
edge, complementarily interlock with the bottom skin’s folded

ends to form the door edge seam.

To assemble the two pieces of skins together by slotting in
15 the flanges (17, 25) of the skins into a mutually hemming or
interlocking arrangement, one may manually align the edge
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.



forma seam the nethod including: 10 - holding the bottomskin in an
upwardly open pan manner; - holding the top skin in an inverted pan manner
wherein its folded and henmed edges are aligned with the correspondi ng
edges of the bottom skin; and - pushing the top skin to insert said top
skin's folded edge 15 into the bott0@:skin's correspondi ng fol ded edge to
formsaid interlocking seam The bottom skin's |ongitudinally edges may
bent upwardly to formthe full thickness of the door edge and the ends of
the 20 bent portion is folded outwardly to forman downward flange which
is flush Stabhembptoafelnventierige; and - the top skin's |ongitudi nal edges
are bent downwardly to formless than, preferably half of, the ful

t hi ckness of the door edge and the ends of the bent portion is folded

i nwardly 25cbediagm antHpwpidsthangeviataomplpensritasi Ifnor pt erdtocd wrdd the
bottom skin's folded ends to formthe door edge. A Preferably, the

i nt er ISock#RBa5BEHE £ PROVEHRUIRY & agoPhPTy Skdppoiedy eaBRsisinghe
assetbl ed, 4ok CORPET 8% o NSk LR e AN DAL LM S NS, 1A et _tt%g; skin
may be held securely on a substantially planar surface with securin
nmeans. Thekiop’skiongayubéndl pedgededhawe h beeansbfort pahbi niiplidednto

al i gnnent towards the, bohton1sk'n wi nch and,c blf m&th hook neans. In
one enbocFHERLETERE= Y1 HGImERhD G S 40 BRSFLaokeng; ReH"Eanhsl e of
wi ndi ng arsARl & atiRchesk tiRethdari@snanges: to push the top skin in

alignment towards the bottomskin. Preferably, it is enployed in
conj uct i on widing seeofPtigtskin 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 6f 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 diagehally
-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



pulling a bar to push the top skin. 10 In another alternative enbodi nent, a
second winch is substituted wwth a reversible rotation notor and the cable
forms a | oop around the distal half of the planar surface so that the
pushi ng bar may be withdrawn froma conpletely assenbled door back to the
distal end to enable the next top 15ﬁfkin to be placed onto said distal

pl anar surface. Brief Description of awi ngs 20 The aforesaid objects and
advant ages of the nmethod and apparatus nmay be better understood by
referring poovhdedf oliltdmimegprdy afwngsulandgi tis decaipaymnary: desefdd i e of

t he repregen ative,or exenBIﬁré gnbodgnents ig whi ch: 25 FIGURE 1

(di scussed Ph BRcREHBuRY BEFRVBALi 6APABoYEFN SRBH™EARSparts of a

t wo- pi ece skin door; FIGJURE 1A shows in detail the seamjoint of an
assenbl ed _door edge conprising two skins; FIGURE 1B shows a

cross-sect t8n&NPperBpedingntyi éleofrahl ing assesbleunmvioseoapr leibng tano
skins d |.0lLped i.a | y:.Qpposin doges; _F 1C shaows a
cross- cbct "onal Sapaae: e NiERY 2 CoREETRE i G00r oo e e 955
skin and cowepusskithg ot yedsat npdmnald el gragges; t SwaFi&SUREelBoshtows (pardt. of
an assenblgd goor ﬁﬁth,a seam joint at a rebate neetiﬁgledge; FI GURE 2
shows a pl GhSVFEAPOY aht apParBb ey efpl ByFaR] epet 1 st whlth i $9enhvematon: 5

FIGURE 3 spawsiag g ByattoNuiew Rl ths akfangenent of Fig. 2;

10 In another alternative embodiment, a second winch is
substituted with a reversible rotation motor and the cable
forms a loop around the distal half of the planar surface so
that the pushing bar may be withdrawn from a completely
assembled door back to the distal end to enable the next top

15 skin to be placed onto said distal planar surface.

Brief Description of Drawings

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; f
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;




FI GURE 4 shows a plan view of another apparatus enploying the method of
the invention; and' FIGURE 5 shows an el evation view of the arrangenent of
10 Fig. 4. 6 Detailed Description of Specific Enbodi nents In general, the
met hod according to the present invention for 5 assenbling a 2-piece skin
door is applicable for those skins m@frein t he | ongi tudi nal edges have
been bent and folded to conplenentaridiy hem each other in an interl ocking
manner to__forma seam 10 It is apparent that many types and arrangenents
of seam FOFHRE &Pe pHxaidlrari GURE 125 stiohbed datet ailth he ssamiqiaint (9)
of an assenbl ed door [ S) { skins (10, 20). This arrangenent,
wher eby t he Iongitudfﬁgggégge 5#%#%%tl$€§%é%?iVe skins are bent and fol ded
to conpl eREEVBEI 2y herhdibs eachlanheridw @h ant eppeektng eaperihg ftofam a
seamjoint, is also kﬂgmn as tﬁﬁ "Pittsburg"” or "grooved seant joint. One
preferred exanpl e of ?<ﬂ§nt G DEYsREecti onal 20 per spective view
in Fl GUREFiBurbes ei n gvwassanbl e ¢ c i sipg j 20)- i's
shown j oi ned at diagonally- opposinggéaaegﬂ%%g.églEB%E‘%%%gﬁ%ééggt D
cross-sectional perdpertidsie view of an assenbl ed door conprising a pan
skin (20pyaigs cpver i.n (10),joined at _parallel edges (9). 25 _For, a
rebat e ne%%lng é@ge S%Kgnﬁd%r%l%?CX#@WleSﬁBﬂgkﬁﬁ a@%&ﬁﬁlgsiﬁmﬁﬁpgﬁnghe
mutual |y hemmi ng or ithteemeatiddn® Yoy athves@amnj;0bAt (9) may be provi ded.

As shown, g§n1joint's folding may be provided to extend so that the
folds dis shows an elevation view of the arrangement of

10 Fig. 4.



30 into the door so that the rebate neeting edge's external surface
remains flush. The follow ng enbodi nents shall use the exanple of the skin
profiles of the bottom skin and top skin as described in the 7 Background
of the Invention above, with reference to Fig. 1, 1i.e. - the bottomskin's
opposing longitudinally edges (12) are, 5 each bent upwardly (15) to form
the full thickness of the door edge; % he end of the bent portion is then
folded outwardly to forman dowward flange (17) which is flush with the
outer door edge; and 10 - the top skin's |ongitudinal edges are bent
downwar dl y De23)i 1eldo De@idRipSont bdn speeiffild Ehboagknesatsof the door edge.

Fig. 1 shows the thickness to be about halt the fulT thickness of the
door edge. The ends of the bent portion is then folded inwardly to form an
upward fl agge i ¢h, n e r [ r

fl ange (17?909%§%§ag2tﬁgﬁls Hhod %%%?Q%l% I%%eﬁﬁgrFﬁéggﬁ?e?ﬁggﬁggﬁﬁhg?ﬁe
bot t om §ki a'ssefbllded aerﬂisp:tema‘ almn hdoohooi s eakgelscmﬁﬁe Ther nelibosl genesal |y

conprises hol din ttomskin (10 20.in an u open_pan manner
and holdlnggF %o6%3J¥%?3&5“d%%ﬁgne%ﬂ9§rPéae gﬁeﬁgﬁﬁ%¥y 1433 $91 ded
and hemmedcegdgesmen)riane Hm 08ech Wothethe ncamnr asnendide i %r(rﬂe’-ﬁ ©of the
bOttOﬁ]SklnS In this position, the top skin (20) may then e pushed to
insert itsfpsmdedseddes (12) into the 25 correspondi ng fol ded edges (12) of
the bottomskin (10) to forman interlocking seamof the door edge. It

wi |l be appreciated that the top skin's |ongitudinal edges
10 It is apparent that many types and arrangements of seam

joints are possible. FIGURE 1A shows in detail the seam
joint (9) of an assembled door edge comprising two skins (10,
20). This arrangement, whereby the longitudinal edge of the
respective skins are bent and folded to complementarily hem
15 each other in an interlocking manner to form a seam joint, is

also known as the “Pittsburg” or “grooved seam” joint.

One preferred example of such joint in a cross-sectional
20 perspective view in FIGURE 1B wherein an assembled door
comprising two skins (10, 20) is shown joined at diagonally-
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 di%place
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



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 fol ded
innardly to forman inward flange (25) that conplenentarily interlock or
mutually hemthe bottomskin's folded ends to formthe door edge. Fig. 1 8
shows the preferable thickness of the_top skin's edge, i.e. about half the
t hi ckness of the door edge. For ease df hol ding the bottomskin (10) in a

secure manpg L5 1 referabl e that .the skin.is | d on substantially
pl anar surEa%gggggh&ag)?a%h%sglré)r‘r’bﬁn?lboéhf‘r?o(v@) 3d s lﬁeﬂchzlat@JFFElgz 1,
(el evationiveew) with securing neans. The corresponding plan view of Fig.
2 is shown in FIGURE 3. 10 Figure 3 shows one exanple of the securing neans

being retaining guides (32, 34) flanking the bottomskin on 3 sides, i.e.

on either sideseohoth$yd angifudi efges; t r.oxi.mal _end

(32). These gui des serve to ret af&?\lgoaﬁg&seéﬁ(?iet%ﬁgg%g?%%gg%sn)iilggaafriexed

positidn ifaahi gementupkeafadly t &5 o cskiarrf 20het dulld pushelthd ©s i Bgerthet he
e. The distal rail end of

latter's e dge iinto the forner's fol ded ed
bot t om ski%g%go%aﬁga%/q’ prrefer SB(Iay ‘Bg t&%v&ﬁ@& V\ﬁ’?ﬁg?@ﬁnsl?otfb@rr{ hépldecurely
hol d that emtvardny 20 £dien ass ey dench {3 - (1Byanm €% Gfs FUCRHS§SYH N
means nmay be hook (36) and eyel et (38) neans whereby one or nore eyelets
(38) is priovg dudet 4r 9% 34| end and hooked up to a clanp, vise or
| i ke means with adjustable screw and handle (40) for tightening or
rel easing the hook's holding 25 onto the eyelet. The clanp nmeans (40) may
be noust ed- orithe ttdpe ssisend| yorbeinolli(30) ealges levebebel awwinva oy skin | aid
on to form less than the full thickness of the door edge. Figqg.
1 shows the thickness to be about half the full thickness of
the door edge. The ends of the bent portion is then folded
inwardly to form an upward flange (25) which, upon engaging
15 the corresponding downward flange (17) of the bottom skin
edge, complementarily interlock with the bottom skin’s folded

ends to form the door edge seam.

The method generally comprises holding the bottom skin (10)
20 in an upwardly open pan manner and holding the top skin (20)
in an inverted pan manner so that its folded and hemmed edges
(22) are aligned with the corresponding edges (12) of the
bottom skins. 1In this position, the top skin (20) may then
be pushed to insert its folded edges (12) into 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



t he assenbly bench so as not to obstruct the path of the top skin being
noved to be assenbled 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 aq%eyelet is provided thereon for ease
of attaching the hook. The 9 protrusion may be a plate (42) welded onto
the rai | e@fevandheaPireded ad prictidide 1her of Elomn BePsisdvm isn eklag., 2. <The

assenblygbggg@tnﬁglpetpéoy%gggnggsaotgg%%ﬁygﬁﬁkxﬁﬁgjace 5 with an

el ongation sufficient to own a nd/or top skin in an
end-to-end arrangenent including any assenbling devices or attachnents.

Al t hough the draw n herein ow, separ at e .assenbly benches for the bottom
and top s ?ﬁs?aﬁscgﬁbpﬂzalBSn?gﬁugﬁ§ BBnEKRay 1He dfed FGHGedarnper,

openi ngs are akl greddrnibed werAtt hed aiih Dot someand §0Paskiubs bl JiRg hook
and cl anp neans (40) and ot her devices such as pulling cables (described
bel ow) to BbRRAFosYHLaTe faedhi aat @nt hes wemel wfbeheh| &3 )t ops skhats in

novemnent 5 the aplurality roller means (41) may be provided.
Just as i?\ét?ﬁgp‘%as% of(gﬁ%ggptrlo?lﬁ)us‘f%%‘%}fr%h]i‘hes%l?'%ffélngra ean)elsdge o?gfahe
bot t om skieo{d€yporsdimd g5l 4x ok Teusi ONSFIRY Dd s phowrdad fFravreEha proxi nal

rail edge of the top skin. The 20 protrusions nmay simlarly be plates (44)

provided with eyelets (45) and welded onto the top skin's rail edge while
hook n@ansp{déle My BRoRLOVELEd 4,0, 600206 £t %)%Jeeé&ﬁé ?egxea';&%wemn?ng

unlike the bottomskin (10) where the plates are u for secur
the skin doiteaihenpersetide30) (3€he 34p flanking the bottom skin on 3

sides, i.e. on either sides of its longitudinal edges (34)
and on the proximal end (32). These guides serve to retain
and secure the bottom skin in a fixed position in alignment

15 for 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



25 skin's hook nmeans (46) may be linked to pulling neans to pull the skin
in alignment with the bottomskin (10) so that the l|atter's fol ded edge
may receive the former's. As shown in Fig. 2, the hook (46) may be
connected to a cable 30 (48) which nay be extended over the proximal edge
of the bench to thereunder via pulley, guides where a pulling device such
as a winch (52) nay be nounted. The adlivation of the winch (52) will pull
the top skin (20) via the hook (46) and 10 cable (48) towards the bottom
skin (10) aRGCOrRE&ErPIt eVt &5 SIBIEE fAded'Pdtpd (MO0 i e Tkt wige hnd

bot t om skiNafdkea! BoaddbtiAfe! BnbheAchi o0 ofof! 1hNg; gl she top skin
forward, 5 pushing action may al so be enployed to nove the top skin
towards the bottom skin. This pushing action nay be enployed either

i ndependent i..e. di.spense with the pulli neans or in conjunction
wt e heC pulhen s enR P R s PEP L% "ER0S LoRe Bl My ST AR
cable (60) wathangenenbng@yt ikt peavirdedche publ 185 eadwRushi pOcbah (B2

via a T-shape bar (64) which |length transcend the elongation of the top
skin. The eRBd4Prt Pbatk¥B4inmay o drtevieiel awandemesyeliacladdnbosky

means for epablLipg;the £ab o pul ) d pyshi r 2), whi.ch in
turn pushes the toé gkin. ?%émfﬁlEﬁgégﬁ%ggyﬁgtedggﬁgﬂg#ﬂg F§$s€r§W "dcond
wi nching aheasgenehts sapabetepesabhblysibegches Separadee bdtteheanads t cphown

inthe figures, or using.a sipgle winch having extended 20 ax|l e and gear
means to mo?glgépaﬁhtEO%BPP§§paFPﬁﬁ¢8H€HFS PecBumahgPene'i%p BEPHigsd t he

end pusty baspeeprgatety buioldd {RaNGeMeAnotiien Ald esfatdy e f rpoemsnt for

t he second winch is shown
for the hook and clamp means (40) and other devices such as

pulling cables (described below) to go through.

To facilitate the ease of the laid top skin’s movement atop

15 the bench, a plurality roller means (41) may be provided.

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



25 in FIGURE 4 and FIGURE 5 in elevation and plan views respectively. In
this alternative enbodi nent, the second wnch (70) is nounted bel ow the
distal portion of the assenbly bench (60) and the cable (72) may be
arranged to pull at a |level below the top skin being laid on the bench 30
(60). For ease of the cable arrangeneq to be wound around the edge of the
bench by the second winch (70), split 'bDench or separate benches for the
bottomand top skins is preferable. The cable (72) may be connected to the
end push 11c2%pke (68) ﬁ@M@HdS|Eh¢nb©Fﬁ@m Sélprd@&kaamQ quers|thepm©bnng

force on thegi rprpSSﬂ%fh%ZOQd ) aphal ent, tcﬁﬁrnotthhe qu~| AL %1(513 he >

the cable (72) ed to exten cen
distal assenbly bench To acconnndate t he cabl e (72) the rollers my be
rollers (41la, 41b)

it in | th,so that ea row conprises a pair_of
ZF| Iow. Ing fg];}g @sz%pt i véb% G‘t‘ﬁel%gqus p‘%’l&flr’lto%@fcéﬁ’lee AR kis Beraardehed
to the end fpusti dar a(:@abn 10s S a9BbY 1ne-pRL Bl -af ﬁ'g taghaent, O %cﬁeé agﬁger Of

force is provided by such arrangenent, 1.e. at the centre of t bar;
woul d be priefverrsl ehehdrotitaam laein 62)bees pllddredlgatacaznoen/my Mnamplbgeﬁush

t he di st al d 4 he top skij.n e ush bar 62)
may be prof{ (féé%ﬁpégc%%ggt%gr (15 (?&fgﬁﬁﬁﬁ1%ﬁﬁh gﬁ% g%?ﬁ%dmﬁPFﬁ
means to sldmeralceng umidiorguiides thébpualiang wWeanlsongi tudl nal sides of the

bench. The second wi nch may be advantageously substituted with a
reversible rotation notor and the cable (72) fornms a |loop 20 around the

di stal jgor tAonsRbywh he nbenchs ( 69) a%%l tfat the Rush end-par, n@ayca%eiermyg&]) in
either direction, i.e. operabl
arrangement may be prov1ded to pull an end pushing bar (62)

via a T-shape bar (64) which length transcend the elongation
of the top skin. The end of the bar (64) may be provided
with an eyelet and hook means for enabling the cable to pull

15 the end pushing bar (62) which in turn pushes the top skin.

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 in 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 arraﬁéed 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 Dbenches for the bottom and top skins is

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



push the top skin towards the bottomskin in the sane direction as the
second wi nch, 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 assenbled onto the bottom skin. The
second w nch may al so be switched off_ and the end push bar pulled back
manual | y. 30 The end push bar nmay optlenally be provided with additional
hook means (78) which nay be enployed to separate the bottom and top door

skin for whatever)reaspnsl €tginaorasheto paaVBgedcios r@%@m)i@i eragsienpl y

of skins. The half- or inconpletely-assenbled door elifted off the
bench and E?rc?u?%eﬁh%rEﬁﬁdsﬁ}@h(?9 -proxi mal rail edge of the top skin
(i.e. with the protruding plates) towards the end push bar (62). The

addi tional hook nmeans (78) may then be hooked onto plates (44) protruding
fromthe ré$|iedgepé2¢ﬁtoﬁrmhefﬂ0® Blaki ni¢R0in Fhe.wdt hdhawalabdk t(lre)end

push b th the dition ooks (78) .attached to th rot.r udi_ng

pl at es (44%3}0 t hig 1 cﬁ ¥ (36? R?IE%Fﬁ&ﬁ%lee duttthe ?%p%EEIHléﬁ&l
separates a§sémoDyt benbatt omskideddildatdd the Wehb1be (appar enk to1a3e5ki || ed
person that there is nunber of alternative ways of achleV|ng t he various

f eat ures ofdYhge EPééenﬂnlﬂﬁeﬁﬂﬂbﬁNDF%ha%x%m%merOWheoméveﬁgﬁbﬁeppmrlO@f t he
e h o o ESLPEFONGMENC B I NS ERY PLr! S (AROVS: PHOOGELE eng Bl LUl L on

with a reversibly- operate not or rovi ded gear “arrang for
reverse rofati bhet oabéeerfdewt he Hhr&ﬂﬂadhedﬁtdheh@abha pukh. bkt WBQD al so
be ObVIOUS to -4 ,Rerson skilled in the art that

nly 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.

300 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



t he various nethods of the present invention and its various 20 specific
enbodi nents and configurations of the apparatus and conponents thereof nmay
be varied or nodified without departing fromthe above-descri bed nethod or
wor king principle. These and ot her such enbodi nents not specifically
descri bed herein are not to be considféed as departures from 25 the present
i nvention and shall be considered as lling within the letter and spirit
of the following clains. 13 CLAIM5S 5 1. A nethod for assenbling a 2-piece
skin door dOHPra%i agouadbetitém sike nPapdiaadorasidi nedder eifn tdecht @ shen
bot t om and (it.op Sk’ ¢ hangldiidinal,£ges: aye Been bent, and, falded {9
conplenentarily hem each other i n am interlocking manner to diia €8am
t he met hod (a2dl.udithg: aHAi-tilwladi g dkhendaeist qMeskimayi mhan bpwabdkydopgdopan
t hi ckness_of the door, edge and _the ends of the

, f he full
bent  por ti ST of Bbh BHORAAY 4 of FORnFAS GOVt UPT ] 4Rde. i CHRY SLPPUSh

with the outiam do@) . edgps Jdnahobsd r@ftbﬁetéﬂd%whiBaén(bé‘?’e&h?ﬁ ?ﬁ@
manner wherein its folded and hemmed edges are bent downwardly to orm
| ess than tlklifijlanal theaknecks) cittaeheldoto etige andtrufienenpbaioést héd bent

Cor reapondig 90 BHBeS It { RA%botom SKIE KHA'pUGH nb" e PO ol m g
i nsert sai Gepapaskisn'is fraltedheedge tioht ektihe (hoyt om skin's correspondi ng
folded edge to formsaid interlocking seam and thus the door edge;

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

15 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

20 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

25 the present invention and shall be considered as falling

within the letter and spirit of the following claims.



wherein 25 the top skin's longitudinal edges form about half the thickness
of the door edge. 2. A nethod according to Claim1l wherein the bottom skin
30 is held securely on a substantially planar surface with at |east one
securing neans; the at |east one securing neans fastening onto at |east
one protruding plate welded onto the inside of the bottom skin and further
provided with eyelets fromthe rail edges of said skin for hook neans to
35 fasten thereunto. 3. A nethod accamrding to Claim1 wherein t he top skin
is provided with at least a protrusion fromthe rail edge of 40, said
skin and pulling means is provided to fasten onto said protrusion and to
pul | s%n in alignment towards the bottomskin. 4. A method according
to d ai erein the protrusion 45 is a protruding plate welded onto the
inside of the top skin and provided with eyelets for hook neans to fasten
thePeunto. %4 me&thod nkehogsaeEbt dnfigat @ -RifFcenekdn Aogitme @R iNg wher ei n
the puld ibgfFramanskonprd sestap Bkast wheweroh eachpaff] ¢éhef bettdimaral cabl e
at t achdwn cskiel’ hbokohbadsnad eblgpsl lhesa dodap Isdamtn. afid Aofdekdodcaccor di ng
to any complefmeditwmEl 3 Heon Seadier ethert e pul lintgri®aks ngomamnnses tat | east a
Wi nch dapable sfam wWitid ngthazhbirelaidiaehed to a bar arranged to push. the
tope 10 ski mdimiald HEHoLQURT 891k henbaht ARLaklly Zped MRLhod AgGording to
Gaims 5 andp pheheithed FlTB! thickness of the door edge and the
ends of the bent portion is folded outwardly to form a
downward flange which is flush with the outer door
edge; ; : o :
15 - holding the top skin in an inverted pan manner wherein
its folded and hemmed edges are bent downwardly to
form less than the full thickness of the door edge and
the ends of the bent portion is folded inwardly to
form an upward flange aligned with the corresponding
20 edges of the bottom_skin; and
- pushing the top skin to insert said top skin’s folded
edge into the bottom skin’s corresponding folded edge
to form said interlocking seam and thus the door edge;
wherein o _ R
25 the - top skin’s longitudinal edges; form about half the
thickness of the door edge.

2. A method according to Claim 1 wherein the bottom skin
30 is held securely on a substantially planar surface with at

least one securing means; the at least one securing means

fastening onto at least one protruding plate welded onto

the inside of the bottom skin and further provided with

eyelets from the rail edges of said skin for hook means to
35 fasten thereunto.

3. A method according to Claim 1 wherein the top skin is
provided with at least a protrusion from the rail edge of
40 said skin and pulling means is provided to fasten onto said
protrusion and to pull said skin in alignment towards the
bottom skin. ‘

4. A method according to Claim 3 wherein the protrusion

45 1s a protruding plate welded onto the inside of the top
skin and provided with eyelets for hook means to fasten
thereunto.




winch pulling the top skin is enployed in conjunction with a second wi nch
pulling a bar to push said top skin. 15 8. A nethod according to Claim?7
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 w nched by said 20 second Wi nch.

9. A nethod according to Caim8 wherein the second which is substituted
with a reversible rotation notor and.the cable fornms a | oop around the
distal half of the planar 25 surface so that bt hE pushihngdbar Imaly 3et
withdravvn froma _conpletely assenbled door back to the distal en o]
‘enabl e ®t he %e ﬂettféiﬁingl@lcﬁotrélﬁg pFacedBnt NS aicf diCdpamspl dnaand sur f ace. 30

10. An YWdppeeit usther riskbig | mpane- pteprsdes dobr lesstprissi ng.rectbot t om
skin ameRraRlp eki wimkdng i eazihl ©f athechledt ttam skidshobknaietudi ntal edges
have bewnllbesaidncop odldiad. 35 to nutual |y hem each other to forma door edge
seam when slotted into one another, said apparatus including: a planar
surfaces ar e sudfhed e&'&édrcﬁﬂﬁg'@d'é‘ﬁ%/eéﬁg ar kabligm %n(io & tm@féx%%g"
| ongi t udinabLy1eng tRe£Rel, cSRbei syl @@elce%rgarlg n 9%&5 surface
por U 0y iRl dRVA Ndab g QEEQHEdSIEbn LA Upvangly PReR.BAN IR B 2 ner
b al%saqfol rnghe & a%d{‘g; ei?%te Cboﬁ]%]rﬁ 'skin

fast eni ng nean secure

7. A method according to Claims 5 and 6 wherein a first

winch pulling the top skin is employed in conjunction with

a second winch pulling a bar to push said top skin.
15 :
8. A method according to Claim 7 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
20 second winch.

9. A method according to Claim 8 wherein the second which
is substituted with a reversible rotation motor and the
cable forms a loop around the distal half of the planar

25 surface so 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.

30

10. An apparatus for assembling a 2-piece skin door
comprising a bottom skin and a top skin wherein each of the
bottom skins’ longitudinal edges have been bent and folded
35 to mutually hem each other to form a door edge seam when
slotted into one another, said apparatus including:
- a planar surface area sufficiently for laying each a
' bottom and a top skin longitudinally end to end, said
surface comprising
40 - 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 an inverted pan manner;
-  fastening means for securely holding the bottom skin
45 onto said proximal surface with its folded edge in
alignment with the corresponding edges of the top
skin;



45 onto said proximal surface with its folded edge in alignment with the
correspondi ng edges of the top skin; 15 means for noving the aligned top
skin'to insert said top skin's folded edge into the bottomskin's
correspondi ng fol ded edge to form said door edge seam 5 11. An apparatus
according to Claim 10 wherein the fastening nmeans conprises hook,. cable,
and screw neans to hold onto protrusions fromthe bottomskin. 12. An
apparat us accordi ng to d ai m 10 vvherel'ga theI means 10 for Im)vi ng thet':]op
skin conprises_at least a nmount.e el ow the proxijmal. end o e
pl anar nﬁrfa‘@%a%ﬁdfog cr%%v % 5? r?g\} atr(??tﬁﬁlgkltl‘? J99kh St
skin's fol def®Ped§ é‘sl dedi v&d9ent o“i‘“rﬂe cbifesRatdiany b%‘f’f%nﬁ*skl n s
f ol ded edgesC%’flr‘\?\Fﬂ‘aﬁlﬂbna tabfedaptidentd form pobR deanseddefsstened to a
protrusion fromthe proximal rail edge of said top edge. 13.. An apparatus
accor di hy. t cranyappatrgiss Erandtlil®yy wher eChaime oot wﬂsamimontptne ses at
| east obhaspémiegwelkedad Qthmnioed hhooki!| catje ,ofaridiestopwskiganiso s ot r ude
t her ef rloold ldnt Anpapipanai tss ateondtRg bot €bmi 8k1@. wherein the neans for
noving the top skin conprises at |east a winch nounted below the proximal
end of ihe phanappswhtace @é&f@l@pa@ @1%§m0f1d)%ﬂéﬂelhh%hfeonnéé&w so that
Sﬁlﬂ to%§£$8v§n§0§ﬂ%d to%fe Hngfa %%% §§%§ra 1868 ¢t '&%ﬁi@{a SR &g bottom
SKI'N'S nd P a thd” ' pd &
pusht %E g f §¥§P s%@ égp qgt sg?; op Sﬁggara éiégfordlng
vtO aai ”&1 may eanraer elvrecf‘ Into the corresponding bottom skin’s
folded edges by winding a cable attached to a hook means
15 fastened to a protrusion from the proximal rail edge of
said top edge. :

13. An apparatus according teo any of Claims 10 and 12
wherein the protrusion comprises at least one plate welded
20 onto the rail edge of the top skin to protrude therefrom.

14. BAn apparatus according to Claim 10 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

25 of pushing the top skin so that said top skin’s folded
edges 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.

30 15. An apparatus according to Claim 14, the planar surface
is 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.

35 16. An apparatus according to Claim 15 wherein the
proximal and distal surface portions are each detached
bench surface portions. '

+17. An apparatus according to any one of Claims 10, 15 and

40 ' 16 wherein the means for moving the top skin comprises the
end push bar connected to an endless cable pulled by a
reversible motor.

18. An apparatus according to any one of Claims 10 to 17

45 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.




is provided with an openi ng between the proximal and distal surface
portions.to, allow for cables to be pulled by a w nch nounted bel ow t he
di stal surface portion. 35 16. An apparatus according to C aim 15 wherein
the proximl and distal surface portions are each detached bench surface
portions. ,17. An apparatus according to any one of Clains 10, 15 and 40
16 wherein the neans for noving the top skin conprises the end push bar
connected to an endless cable pullediyy a reversible notor. 18. An:
apparatus according to any one of Clains 10 to 17 45 wherein gui de neans

are prayjded,t secure n.th botomskl t ceive the top skin
and tooléi dgAtﬁ Sse"gﬂebéa gcéc%@% %’ 9‘1 agof‘ngsé)é]r%l%ﬁ |
accor di g% a nté?h d of any one of O a| s 1 to'9. 5 20. A door assenbled

wlth an apparatus accor di ng to an one of Clainms 10 to 19. 10
- 20 A door assembled with an apparatus according to any

one of Claims 10 to 19.

10




