1 | MPROVED METHOD OF ASSEMBLI NG METAL DOORS AND METAL DOORS ASSEMBLED
THEREBY Field of the Invention [0001] The present invention relates to
nmetal doors and panels. [0002] In particular, this invention relates to

i nproved nethods to fabricate netal ﬁgors and panels, and netal doors and
panel s fabricated by these inproved t hods. Background of the Invention
[ 0003] Metal building doors are typically fabricated by joining two netal
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supporting structures such as beans, or materials or fittings in the
interior of the door such as sound or fire proofing materials, or even

arnor plates, my now be fasten Q,the first skin. [0005] The other
skin 20 is then positioned at Ewggéﬁ%S#nY?\%ﬂ??rst skin. The shorter side
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hel p of wi nches and pulleys. [0007] This is possible as the opposite sides
of the skins having the profiled

Background of the Invention
[0003] Metal building doors are typically fabricated by joining two metal
sides or skins of the door together (FIG. 1). The edges of the longer sides
(stiles) of each skin (13, 2 3) are profiled such they mate in a
complementary fashion. Examples of such profiles are shown in FIGS. 2
and 3.
[0004] Under one current technique of the art, one skin 10 of the door is
temporarily fastened onto a horizontal work surface 11 (FIG. 1). Any
supporting structures such as beams, or materials or fittings in the interior
of the door such as sound or fire proofing materials, or even armor plates,
may now be fastened onto the first skin.
[0005] The other skin 20 is then positioned at one end of the first skin. The
shorter side (rail) 24 of the second skin nearest the first skin is then aligned
with the rail 14 of the first skin either manually or with the aid of a hoist.
[0006] When ends of the stiles of the second skin have engaged the
nearest ends of the complementary stiles of the first skin fastened to the
work surface, the second skin is then moved by being pushed, pulled, or
both push-and-pulled over the first skin. This may be done manually or with
the help of winches and pulleys.
[0007] This is possible as the opposite sides of the skins having the profiled

edges are substantially parallel to each other and to the complementary




edges are substantially parallel to each other and to the conplenentary 2
profiled edges of the other skin of the door. The two skins are nated by
noving their skins together until their conplenentary profiled edges are
fully engaged along their entire |lengths. [0008] The | ower skin is then
rel eased fromthe work surfaced and thé door further processed. This
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wor k [0010] Secondly, the fit of the complementary edges is usually very tight
and once the two skins are engaged, even patrtially, it is extremely difficult
to separate them for any reason, such as to realign the two skins, or to
reposition the materials or fittings in the interior of the door.
[0011] Another difficulty is that the tolerance of manufacture for the
complementary edges must be high for a good fit in the assembled door.
This raises the cost of manufacture.
[0012] Therefore, a need clearly exists for an improved method of
fabricating or assembling metal-skinned doors that overcomes the problems

of the prior art.

Summary of the Invention

[0013] The present invention seeks to provide, in one aspect, a method for
assembling two or more skins of a metal structure, the method comprising:
temporarily fastening a first skin with at least one profiled edge to a work
surface;

moving a second skin with at least one profiled edge to engage the at least
one profile edge with the at least one profiled edge of the first skin thereby
forming at least one channel;



surface; noving a second skin with at |east one profiled edge to engage the
at least one profile edge with the at | east one profiled edge of the first
skin thereby formng at |east one channel; 3 applying at |east one | ocking
means; and finishing the metal structure. [0014] In another aspect, the
present invention provides a netal strdcture conprising: a first skin with
at |l east one profiled edge substantially form ng one side of the
structure; anaPplyindeideadelgeldngimeang; @Rdat | east one profil ed edge

substantial | yg ! ide of the structure; wherein the at
| east one pr opilf“?é@ggggéﬁ% I%{mﬁﬁeﬁst skin and the at |east one profiled
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obt ai ned onlé after a |locking nmeans is applied. Brief Description of the
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the two conpiiiemensideasddes stratteire;[ 0019] FIG 4 is shows how the two skins
of one enbodi ment of the present invention is |ocked by nmeans of | ocking
bars: wherein
the at least one profiled edge of the first skin and the at least one profiled
edge of the second skin form at least one channel; and a tight fit is obtained

only after a locking means is applied.

Brief Description of the Drawings
[0015] A preferred embodiment of the present invention will now be more
fully described, by way of example, with reference to the drawings of which:
[0016] FIG. 1 illustrates a how a metal skinned door may be fabricated
under a method of the prior art;
[0017] FIG. 2 is an elevational view of the complementary edges of the two
skins of a metal door;
[0018] FIG. 3 is a cross-section of a metal skinned door showing how the
two complementary edges mate;
[0019] FIG. 4 is shows how the two skins of one embodiment of the present
invention is locked by means of locking bars;
[0020] FIG. 5A-C show cross-sectional views of the complementary edges
of another embodiment the door of the present invention before and after a
locking bar is inserted;
[0021] FIG. 6 shows interruptions of one complementary edge in yet
another embodiment of the invention; and

[0022] FIG. 7 shows the invention applied in a non-rectangular panel.




[ 0020] FI G 5A-C show cross-sectional views of the conplenentary edges of
anot her enbodi nent the door of the present invention before and after a

| ocking bar is inserted; [0021] FIG 6 shows interruptions of one

conpl ementary edge in yet another enbodi nent of the invention; and [0022]
FIG 7 shows the invention applied in 4 non-rect angul ar panel. 4 Detail ed
Description of the Draw ngs [ 0023] A detail ed description of the present
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fabricated may be di sassenbled easily to correct any deficiencies before
del i very i nst é&qsgmsb@f, ¢ aesepbled. door in one embodiment to be subsequently

separated for any reason with less effort than using the techniques of the
current art.

[0025] Another advantage of the present invention is to provide metal door
skins with lower manufacturing tolerances, hence lowering manufacturing
costs but without detracting from the fit, finish or overall quality of the door.
[0026] The door fabricated under the present invention can lower
manufacturing cost with its ease of manufacture and assembly. Waste is
also reduced as the doors thus fabricated may be disassembled easily to
correct any deficiencies before delivery instead of being scrapped.

[0027] While the description that follows uses the assembly and fabrication
of a metal door for a building as an example, it is contemplated that the
method and product of the present invention is applicable to the assembly
and fabrication of other similar structures. These structures include metal
panels and metal doors for equipment, vehicles and enclosures other than
buildings. Examples of these other structures include cladding panels,
building partitions, access doors for heavy equipment, and the like.

[0028] Under the present invention, the two skins for a metal door are
initially positioned as in the method of the prior art as shown in FIG. 1. The

door skins of the present invention also mate in a complementary fashion.



[0027] While the description that follows uses the assenbly and fabrication
of a netal door for a building as an exanple, it is contenplated that the
nmet hod and product of the present invention is applicable to the assenbly
and fabrication of other simlar strucfures. These structures include netal
panel s and rret al doors for equipnent, Vvehicles and encl osures other than

bui I di ngs. | es of these other structures include cladding panel s,
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the skins together do hot result in atight fit. As the two profiled edges
(FIG 4B) do toagetharorAhthiststage, thetworskits may alssf be easiysmovedegariagaive t he
two skins to%gt her. At this stage, the two skins may al so be easily noved
apart again Pn¥ﬁ$a§%son [ 0030] The second difference is that a channel

30 is fornmed fowsd) hEhe cosgirRITeiffareyicer i8f tHaada estrmerf3 @rist fsniew SKite are
noved together (FIG  4B). A |locking neans such as a | ocking bar 40. with a
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together, resulting in the tight fit in the edge profiles of the skins (FIG. 4C).
The dimensions and cross-sectional shape of the locking means and that of
the profiled edges are predetermined to provide ease of assembly, and
subsequent disassembly if desired.

[0031] As such, the choice of the profiled edges and the locking means
determine whether the application of the locking means is reversible or not
reversible, rendering the locking of the two skins either permanent or
temporary as desired.

[0032] For example, in one embodiment, the profile of the channels formed
by the two skins and a locking bar of known dimensions and cross-sectional
shape may be selected. When the locking bar is applied, say by tapping it
into a channel with a mallet, the locking bar distorts the cross-sectional
shape and dimensions of the channel sufficiently to permanently lock the
two skins together (FIGS. 4B and 4C). In an embodiment of the present
invention, such a channel may be oval in cross-section. When a locking bar
with a round cross-section of sufficient diameter is driven in, the channel will
then be distorted and approximate a circle in cross-section, locking the two
skins together.




[ 0031] As such, the choice of the profil ed edges and the | ocki ng neans
determ ne whet her the application of the |ocking neans is reversible or not
reversi ble, rendering the | ocking of the two skins either permanent or
tenporary as desired. [0032] For exanpl.e, in one enbodinment, the profile of
t he channels formed by the two skins 8nd a | ocki ng bar of known di nensions
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[0035] In another embodiment, the locking means may be two locking bars,
substantially shorter than the length of the door, driven in at either end of
the channels formed by the two skins of the door. Other locking means
such as wedges may also be used. Again, such doors may be
subsequently disassembled by removal of the locking means used.
[0036] In yet another embodiment, the profiled edges of the two skins of a
metal door comprise complementary engagement members of a tab 50 and
a slot 60 that do not engage each other before the locking means is driven
in (FIG. 5).
[0037] A locking means such as a locking bar 40 is then driven into the
channels formed by the profiled edges of the skins. As the bar is driven in,
the complementary engagement members comprising tabs 50 and slots 60,
found at intervals along the complementary edges of the respective skins,
will be progressively pushed by the locking bar into engagement. Although
a locking bar with a flat cut end may be used, a domed or pointed end as
shown in FIG. 5 will facilitate the driving in of the locking bar into the
channel. This embodiment of the present invention provides for a
permanent locking of the door skins when disassembly of the skins is not
required.



[ 0035] In another enbodi nent, the | ocking neans nmay be two | ocking bars,
substantially shorter than the I ength of the door, driven in at either end
of the channels formed by the two skins of the door. Qher |ocking neans
such as wedges may al so be used. Again, such doors may be subsequently
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second skin over a first skin temporarily fastened over a work surface.
Proper alignment of the two skins may be ensured by verifying the positions
of suitable indexing holes or marks.
[0041] A person skilled in the art will appreciate that once the
complementary engagement members of the skins are engaged, the skins
remain locked even if the locking bar 40 is removed as the locking tabs 50
would have engaged the slots 60 (FIG. 5). This embodiment teaches a
method that permanently locks the door skins together.
[0042] A person skilled in the art will also appreciate that this embodiment
of the present invention allows non-rectangular doors or panels to be
assembled and fabricated as the two skins of the door or panel need not be
moved by sliding one skin over the other. The complementary engagement
members of the profiled edges in this embodiment allow the two skins,
essentially mirror images of each other, to be placed together without the
need to slide them together. As such, doors or panels having a non-
rectangular (eg trapezoid cross-section as shown in FIG. 7) may be
fabricated under the present invention.
[0043] Once a metal door has been assembled by the method of the
present invention, it may be finished by any additional steps, like that of the
prior art. These additional steps, some of which are optional, comprise



two skins are aligned and then | ocking themtogether with two | ocking bars.
As may be seen fromFIG 7, the conplenentary edge profiles need not be
paral l el as the skins need not be slid together. [0040] Such skins nmay
sinmply be aligned and positioned by |logering a second skin over a first
skin tenporarily fastened over a work Surface. Proper alignment of the two
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of presses, jigs and guides. These skins may then be assembled according
to the methods of the present invention as described above.
[0046] A person skilled in the art will appreciate that the present invention
provides a novel and inventive method that uses locking means driven into
the channels formed by the two skins of a metal door to lock the two skins
together. The channels are formed by novel and inventive edge profiles of
the skins of the metal doors.
[0047]1 By selecting the profiled edges of the skins, and the locking means
to be used, the locking of the channels may be temporary or permanent.
The profiled edges of the skins may also be continuous or interrupted (FIG.
6) under the scope of the present invention.
[0048] A person skilled in the art will also appreciate that while the stiles or
longer sides of the skins are profiled to form the channels (FIG 4A), the rails
or shorter sides of the metal door may also be fabricated into profiled
edges. In such an embodiment, the skins of the door are simply placed
“side by side” instead of “top to bottom”, and then slid into position.
[0049] The present invention also provides an embodiment that is formed
by placing or lowering, instead of sliding, one skin over another (FIG. 7).
This may be achieved by the profiled edges 70 and 80 shown in FIG. 5.



additional fasteners is substantially reduced or even obviated. [0044 A
person skilled in the art will appreciate that conventional manufacturing
nmet hods may be readily adapted to manufacture the door skins of the
present invention. Sheet netal of the desired thickness and shape are
first fabricated. If the enbodi nent enpl oying |ocking tabs and slots are
desired, then these tabs and slots may be punched out al ong the. edges of
the netal she®P1y¥Vhilg thefnbdcationorpesembly of Banatal doppMith e skins Bas [ 0045
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t he skins of e netal,doors., [0047] By selecting the profiled edggs,of the
ki nor and"« ne! WOFR AgHERRE sk e piesaripreM SabRERR™ feSSIRERL oy
be tenporary Rave@uf®Iesimadd e tREM | TREsedgR oS rhaf beksnBsdfienlysie be
continuous or interrupted (FIG 6) under the scope of the present

i nvention. [Oooaeiredbyarangis giadel efdther materials foniviarious Pyrpes@sesichtas fonat
Chanel o5 CUERGRY or deBORH® vl R BRIty R e b Bed B I

channels (FIG or shorter may’ al so

be fabri cat edthenpresehtfinverdioneidgsiso dpplissisle tanthenfabdication ortdxsentblpsfof the
door are si rrplg %I aced "side by side" instead of "top to bottgni, and then
slid into posP#l ﬁ.aqdom@jlonﬁea%# E5@RQTS| GVBRAEHIBANARRY SHHEHeR othes than

Ceover anol AR kel 18 e iRIG i, 75| 200 oF, L. °ne
and 80 shown [ons3fl While. metal doors have been described, it will be appreciated that
other suitable materials, such as composites, may also be fabricated or
assembled under the present invention.
[0053] A person skilled in the art will appreciate that the method of the
present invention, and the various embodiments of the present invention,
solve, or at least alleviate, the problems of the prior art.
[0054] It will be appreciated that although a few embodiments have been
described in detail, various modifications and improvements can be made
by a person skilled in the art without departing from the scope of the

present invention.



9 [0050] While the fabrication or assenbly of a netal door with two skins
has been described, it is contenplated that any nunber of skins may al so
be wused to formthe door under the present invention. For exanple, one
side of the door may be conprised of one skin but the other side of the
door may be conprised of two or nore '$kins. [0051] In addition, while the
present invention has described the assenbly of whole netal door skins,
the present invention also covers door skins that have cut outs nade in
them Thegfinggit outs nay be subsequently be covered by panels nade of
other materials for various purposes such as for view ng or decorative
panel s. Wi | eAguethed fgr asamablingwareiehomrskins 9éa metahstrystaess die Mefeed i on i s
al so appl i cab&&nhgsihpe fabrication or assenbly of panels and partitions,
and in doors O chPhery and structures other than buil dings, under the
scope of the fengseatily fastaring . fiflsO8kin] withidtdeastt@ie prddiled kdge tbeework
described, it will be appreciated that other suitable materials, such as
conposites, nﬁW%Q%o be fabricated or assenbled under the present
invention. [O ki i ' i (=Tl e

met hod of theiq.;éﬂc%)]rn selrglt‘é 6?%2%‘5 i\'{cl)lﬁfgyr(l%sﬁ Ege\%é?!%sbhg%gggﬁ%ﬁtégh%? @Eeﬁ;gb
present i nvenonemprofile @dge,with the al least oa¢ Ipedfiled edgerad the dindteakin tferebye pri or
art. [0054] |%)Wi.|| €e aqo reciated that although a few enbodi ments have
been descri biAMNY BLFEFT ORI nodi fi cations and i nprovenents can be
made by a peag@ifingkdt/iéssl dne [b&eng MeaMs iR thedanaddtiong dHapel; Rpdscope of
the present invention. 10 Cains 1 A nethod for assenbling two or nore
ski ns of a nefiriBhisgrthe metal struatunget hod conpri si ng:

2. The method of Claim 1, wherein the metal structure is a door.
3. The method of Claim 1, wherein the metal structure is a panel.
4. The method of Claim 1, the moving comprises sliding the second skin over

the first skin from one end of the first skin.

5. The method of Claim 1, the moving comprises placing the second skin over

the first skin.

6. The method according to Claim 1, the channel distorted by the applying of

the locking means.

7. The method according to Claim 1, the channel not distorted by the applying

of the locking means.

8. The method according to Claim 1, wherein the at least one profiled edge of
the first skin and the at least one profiled edge of the second skin comprise

engagement members; the engagement members of the first skin further




tenporarily fastening a first skin with at |east one profiled edge to a
work surface; noving a second skin with at | east one profiled edge to
engage the at least one profile edge with the at |east one profil ed edge
of the first skin thereby form ng at | east one channel; applying at |east
one | ocking neans into the at |east ond channel; and fi ni shi ng the netal
structure. 2. The method of Claim1l, wherein the nmetal structure is a door.
3. The net hodc@nplgnaentaly tae ngagameentanambers te the @nw%{n%ﬂ@ﬁmb@.rs The
met hod of d a} , i ng conprises sliding the second skin over the
first skin frgﬁh%nsécgﬁggg}ﬁ'the first skin. 5. The nethod of Cdaim1l, the
nmovi ng conpri ses placing the second skin over the first skin. 6. The

t hod di to, C.ai.m,1, th h | di ted by th | yi f th
ocki ng. fdeans e methad HEGIBEn BoubRERRg ¢ SOBPIETE LTy FRORSRTRBI TRODErS
di storted by éf@oﬁ’lgmrdﬂg’r& in@feﬁgr?geh%ﬁ!bpgggggggﬂnfof thBGodBhy Ribapgcor ding to

Claiml, wherein the at™ | east profi 0 the first skin and the
at | east one profiled edge of the second skin conprise engagenent nenbers;

e o5 SR e Wi oA St BBk e

met hod of O ajdpedsibieherein the conpl enmentary engagenent nenbers are only
brought into engagenent by the applying of the | ocking nmeans. 10. The
met hod of Caim1l1, wherein the application of the |ocking neans is

reversi bhg. Lo TR afh 1CWHePbi the 3R RS RRbGRY hidhris aE

| ocki ng neans
reversible.

12. The method of Claim 1, wherein in the application of the locking means
causes the skins to be locked together.

13. The method of Claim 1, the finishing of the metal structure further
comprising:
welding the skins;
applying fasteners;
installing ironmongery;
capping any exposed ends; and

painting the structure.

14. A metal structure comprising:
a first skin with at least one profiled edge substantially forming one side of
the structure; and
at least one more skin with at least one profiled edge substantially forming
the other side of the structure;
wherein
the at least one profiled edge of the first skin and the at least one profiled
edge of the second skin form at least one channel, and



reversible. 12. The nethod of Claim1, wherein in the application of the

| ocki ng means causes the skins to be | ocked together. 13. The net hod of
Claim1, the finishing of the nmetal structure further conprising: welding
t he skins; applying fasteners; installing ironnongery; capping any
exposed ends; and painting the struct'dre. "14. A metal structure
conprising: a first skin with at | east one profiled edge substantially
fornmi ng one sRdghffit hefwesry tha skins isnabtained 2aly afiier blecking MR isat

| east one proéﬁﬂﬁg edge substantially formng the other side of the
structure; whér'ein the at |east one profiled edge of the first skin and
the at | east one profiled edge of the second skin format | east one

channel , ,and 12 ight fit between the ins is gbtained only after a
ookt ng' HoansAraStabbiHtuts SampaRGHB A If bher S aruitH Bet 9% m 14,
wherein the structure is a door. 16. A netal structure according to Claim
14, wherein the structure is a panel. 17. A netal door according to Claim
14, wher #.n t Aenefal sivactureoaccqrdingitbdilaimldé4, wbéraimthef $trycturskisra panelt he at

| east one profiled edge of the at |east one nore skin conprise engagenent
menbers; the engagenent nenbers of the first skin further conplenentary to

tSEienf?ngagF.fTenA refaPabsr hécdrimhg PNORGANMN wHERERhe Rfleddtorr! pldfiRet e@fe nore
of the first skin and the at least one profiled edge of the at least one more
skin comprise engagement members; the engagement members of the first
skin further complementary to the engagement members to the

engagement members of the at least one more skin.

18. A metal structure according to Claim 14, the structure further comprising the

locking means.

19.  The locking means according to Claim 14, wherein the locking means is a

locking bar.

20. The locking means according to Claim 14, wherein the locking means is a

wedge.

21. A metal structure according to Claim 14, the metal structure further
comprising:
welding;
additional fasteners;
ironmongery;
end caps; and

paint.

22. A door according to Claim 14, wherein the at least one profiled edge
forming the one side of the first door is the shorter side (rail) of the door.



18. A metal structure according to Claim14, the structure further
conprising the |[|ocking neans. 19. The | ocking neans according to C aim 14,
wherein the |l ocking neans is a |ocking bar. 20. The | ocki ng neans
according to Claim14, wherein the locking neans is a wedge. 21. A netal
structure according to Caim114, the Metal structure further conpri si ng:
wel di ng; _additional fasteners; _ironnongery; end caps; and _paint. 22. A

door accd®di n§ deoicaseaidiag tanelednn14 nwhereinethe ai)rﬁ%a?dr@ﬂ’ﬁ" I%@f'@ég@dw or m ng
the one side nﬁﬁtﬂe{ 5?@@985@1'&&1 mﬁﬁp%ﬁﬁéﬁﬁéoﬁ e 4d er)so%fﬂsttpe‘?

23. A door acco Iea one ed e
formng the adod:reast one side of the first door is the Ionger S|de (stlle)

of the door.




