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This invention relates to metal forming, and
more particularly to an:improved method and
mechanism for ﬁangmg and rlbbmg metal:-clad
panels.

Metal clad panals compriging - a - base sheet
formed of ‘Wwood, plywood, ‘fiberboard -or-other
base material having & metal’ sheet- secured -to
one side thereof, possess qualities which make
them highly adapted: and useful for:fabrication
into. table ‘'tops;: shelving, - cabinets,: counters,
packing cases, and like products.  In: the fabri-
cation .of :such products from:metal:clad panels,
it is often necessary to:form flanges. on’:such
panels. which  extend-along: two ‘or -more sides
thereof.

Preparatory -to- the ﬁanglng operatlon, Jt s
customary: to. .cut grooves in the base sheet-and
notch out the corner of the panel so as to per-
mit the flanges to be. formed by: bending: the.
metal sheet along ia: line - coincident. with i the
grooves formed in the base. sheet.  Heretofore
the corner notch has been cut completely:through
both the base sheet-and the metal sheet so that
when the flanges are formed. the free ends there-
of will meet: substantially in  abutment. . The
adjacent ends.of the metal flanges must: then
be welded or soldered together. Such a corner
construction is relatively. weak since the.ends -of
the flanges are held .together sclely by - the
strength of the weld or solder seam.

In accordance with this invention, the metal
clad panel is prepared.for the flanging operation
by forming a.V-notch in-the corner of the:base
sheet only, leaving. the: exposed corner.: metal
uncut and unweakened. -A crimp is then formed
in- the uncut and unweakened corner. section of
the metal sheet, .the crimp being characterized
by fold. defining lines in the corner metal along
which the metal corner section will fold during
the ﬁa,nglng operation  to -provide a plural ply
reinforcing - rib - at each - corner of the:flanged
panel, ~The plural - ply: reinforcing rib is so
formed that.the same Wwill be wedged between
the adjacent.ends of the adjacent flange sections
of ‘the base sheet, forming a strong and sturdy
corner construction. . The plural ply. metal re-
inforcing rib.may be seam-welded so that: it will
maintain its preformed -shape and.further. en-
hance the corner strength of the flanged panel.

This invention more. particularly relates to a
method and mechanism for flanging metal clad
panels and to the formation of inturned plural
ply metal reinforcing ribs at the corners there-
of during and substantially simultaneously with
the flanging operation.. The mechanical devices
which preform- these i operations 'are: preferably
attached to:a mechanically operated press of a
type commonly used in metal working. These
devices include a bed. plate which is suitably at-
tached to and supported.by the fixed bed block
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of the press. The bed plate supports corner dies
arranged and spaced:to receive the metal clad
panel ‘to' be flanged therebetween. A pressure
block is fixed to the upper reciprocating member
of the press and is shaped and arranged to-tele-
scopeinto the area between: the spaced .corner
dies ‘therebelow and  to exert pressure  on- the
center - or ‘facing section -of . the panel -as the
panel is telescoped ‘into ‘the space between the
corner dies.: The corner :dies are provided with
shaping surfaces which shape the flanges of the
panel to. the desired  contour as the panel is
driven by the pressure: block:into the space be-
tween the corner dies. .'The corner.dies are fur-
ther . shaped -and formed: so that: the crimped
corner sections:of the metal sheet will fold along
the. fold-forming . lines therein. provided so that
each metal corner section will be shaped into a
reinforcing rib defined by connected rib-forming
elements. extending 'substantially -in -parallelism
and projectinginwardly between: the adjacent
ends of the flange  sections of the: base sheet.
The corner ribs take shape as the metal clad
panel is pressed into the space between the cor-
ner die  members.. The: ribs are completely
formed .and -the: flanges shaped to the desired
contour when the upper pressure biock has.com-
pleted its -downward travel into the space be-
tween the corner die members,

:In. performing :the: flanging opera,tlon ‘the
metal clad: panel is.first prepared by providing
grooves or cuts in the base sheet thereof which
definie the flanging. sections and. the center or
facing section of .the panel. 'The corneror:cor-
ners of the base.sheet: are notched out in the
proper manner; to form inclined- ends on the
flange. sections of' the  base sheet, and the ex-
posed corners.of the metal sheet is crimped to
provide the  proper fold forminglines therein.
The -metal clad panel. which ‘has ‘thus been
grooved, notched and crimped, is placed upon the
corner - die members -so; that : only the flanges
thereof .rest. upon-the die members, with the base
sheet- facing. upwardly. . The flanges and corner
ribs are fully formed by-the forming surfaces of
the corner die members when the panel is driven
into the space between the die blocks by a single
downward stroke: of the .pressure. block which
may be manually or power-operated.

By associating this -improved - flanging . and
ribbing mechanism with a: power-operated me-
chanical press, metal-clad panels may be flanged
and ribbed at high production speeds by a single
press operator. The corner: die’ members are
preferably. made . of - tool :.steel;: are relatively
simple  in..design, ‘and’ can be. easily made by
a..toolmaker.. The pressure block is preferably
made of wood and is provided - with  suitaple
means for firm ' attachment: thereof to the re-
ciprocating member of.-a press. The die mem-
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bers are preferably removably attached to the
bed plate s0 as to permit variable spacing of the
corner dle members in accordance with the
shape and size of the flanged’ panel to be

formed.” The forming-surfaces of the die block &

are accurately shaped and contoured in con-
formity with the desired contour of the flanges-
to be formed. This novel mechanism net- only; -
operates to accurately form the: panel: flanges.

and inturned corner ribs, but further operates 10

to firmly press the ends of the flange seetions-
of the base sheet firmly. against. the- formed.
corner ribs projected therebetween, so that the
flanged panel is completely and fully formed:in.

a neat and attractive manner in a single opP~ 15

eration. ; .

Anobject of this-invention is to provide an
improved - mechanism: for fanging. metal clad
panels with precision and .accuracy with -a mini«
mum of“labor-and at low: cost. : .

Another -objeet of this invention -is .to; ‘provide 20

an improved -automatic. mechanism - adapted to
operate upon metal clad. panels: snd form: one
or.more-flanges and :substantially simultaneous-

1y form one- or more.inturned corner. reinforc- 25

ing ribs therein. :

A further; object:of - this: invention: is to; pro-
vide:an:improved meéchanism: for:forming flanges
and inturned-corner ribs.in.metal clad panels
which' is: strong. and. sturdy in construction,
simple and:foolproof in: operation, and-which is
adapted to-form said flanges and ribs -accurately
and at high production: speeds.

A further:-object:of this invension:is to: Pro-

vide an improved high: speed method-for flanging 35

and corner-ribbing:metal ;clad panels.

Other: objects and:advantages:.of: this inven-
tion will become:apparent as-the: disclosure pro=
ceetls. :

Although the ch‘aracte'risti'c;ﬁ:'féa.t_ure's;-of this 40

Invention will: be particularly: pointed out inthe
claims’appended hereto, the invention: itself; and
the manner in which.it'may be-carried: out; may
be better understoad: by referring: tosthe: follow-

ing description taken-in: connection with:the ac- 45

companying: drawings. forming ipart hereof; in
which L ST i

Fig. 1wis-a perspective view. of ithe metal clad
parel as.it-appears when iprépared:for. flanging

and ribbing, the pansl having:grooves-and corner 50

notches formed ‘in-'the. base.sheet, and" crimp
forming fold lives. formedsin the cornep sections
of the.metal whichis.attached to:the:base sheet;

Tg. 2s.an:enldrged fragmentary. top:.plan

view ofia corner-portion-of the. prepared metal 55

clad panel shown: in-Fig. 1;: :

Fig. 3"is an- enlarged-fragmentary -edge. view
of the. prepared. metal ‘clad- panel as. ‘the:same
appears when viewed along:line-3:—3:0f Fig, 2:

¥Fig. 4-is a-perspective.view:.ofthe:metal clad 0

panel-as it-appears-wheén flanged and-ribbed;
Fig. 54s an“enldrged fragmentary: perspective

view- of - & corner-portions of- the- flanged panel

showing ' particuldrly -the -construction - of “tha

corner. rib: formed. f¥om: ‘the. crimped. .corner sec- 65

tion of -the. unbroken metal liner sheet;

Fig. 6:1s.a.transverse. cross-sectional view. of
the flanged.:panel: .as.:it. appears. when viewed
along line: 6=§:0f Fig: 4;

Fig.. 7 is a diagrammatic front elevational view
of ‘a.mechanically-operated press ‘having :the im-
proved:flanging: andcribbing attachments  asso-
ciated therewith; . :

Fig. 8 .1s a transverse.cross-sectional view::of

the press: as: it appears ‘when viewed :along:line 75

4
8—8 of Fig. 7, this view showing particularly the
corner forming die blocks supported upon the
fixed bed block of the press;

Fig: 9'is:a Iragmentary ‘cross=sectional view of
a portion of thie:press- and asseciated ‘flanging

.and ribbing attachments as the same appear

when in inoperative position, and viewed along
the-vertical plane indicated by the arrows &——3
of Fig, 83 ’ ,

Fig. 10 is a plan view of the corner forming die
block -showing a prepared metal clad panel po-

- sitioned. thereon .and ready for flanging and rib-

bing;

Flig. 11 s a top plan view of the corner forming
die block showing the metal clad panel telescoped
to . the-full -extent. into. the space between: the
corner.die blocks and thereby flanged and ribbed;

Fig. 12-is an.enlarged: fragmentary top ‘plan
view of one of the corner forming die blocks,
this view-also -showing. in dotted lines a corner
portion of the-metal clad panel as:it appears. ab
an intermediate stage-of flanging and ribbing, a
fragmentary portion.of :the-reciprocating: pres-
sure-block- also being shown:in dotted lines seated
upon the main: section: of the panel being: flanged
and ribbed; and
. Fig. 13 'is:an-enlarged- top.plan. view of the
corner die block, this:view also-showing the panel
in, dotted lines as-it .appears when fully flanged
and ribbed, a fragmentary portion of the presstre
block also being shown in dotted:lines and seated
upon - the ‘main: ‘section: of the: panel operated
upon.

Similar: reference: .characters refer to- similar
parts.throughout the several views of the draw-
ings.and specification. .

The: metal ‘clad panel as..prepared for flanging
and ribbing: is; ilustrated: more. ‘particularly: in
Figs. 1:and: 2. The:prepared:panel:to be operated
is formed -essentially from.a base sheet w of'such
material ‘as wood, plywood; or fiberboard ‘having
a metal'sheet mn firmly-bonded:thereto.. The pre-
pared: panel iis-provided with: igrooves ‘¢ cut into
the base: sheet w, which! meet or intersect at
boints adjacent the corihiers of the: panel so as to
divide the panel:into a:-main or center section ¢
and-flanged- sections d.° Each corrier:of the base
sheet -has.a V-shaped ‘cut-out 'so formed so as 1o
provide. the- flanged: sections: d ‘thereof  with
mitered ends d*, leaving exposed a-corner section
m’ ‘of the metal facing -sheet. Edch metal corner
section m’ is criniped 'so as to provide-a -raised
ridge or folding-linie ‘0 ‘extending midway between
the-ends 4’ of ‘the-flanged section ‘d-of the base
sheet: Fold:-lines 6’ ‘are also formed:in each cor=
ner-section of ‘the-metal sheet, the: folding lines
o’ extending parallel- with and -directly adjacent
to the respective free-ends-d” of the fianged sec-
tion-d-of-‘the base-sheet. Thus it will be observed
that -the-crimp - formed-in ‘the “corner section is
characterized- by: converging fold forming lines o
and o™ which ‘divide ‘the exposed corner section
m’ of the-metal sheet into-two similar triangular
segments;: which- may: be-collapsed “together -in
substantially ‘parallelextending relationship' as
shown: in. Fig. 5:'by the mechahism ‘more particu=
larly ‘hereafter: described to: provide an inward-
ly:extending:‘plural: ply rib: which:. substantially
reinforces the:corter:construction 6f the: finished
flanged banel..

The:mechanisms ‘and-attachments Tor flanging
and:corner ribbing :the:prepared:metaliclad ‘panel .
ustrated in: Fig.. 1: and above described; may be
generally:described asicomprising s forming: gnd
shabing;ass‘emblyv,Ai‘whfidlrCOopér'ates with a'pres=



Suré applying éassembly B which may be asso-
ciated with a ‘suitable ‘mechanical press’' C,; as

shown in Figs. 7, 8 and’9, to support the forming -

and shaping assembly A and to reciprocate the
pressure applying assembly B in'a manner under
the control of the operator.” The forming and
shaping assembly A, as illustrated in Figs. 8 to
13, inclusive, comprises a heavy bhase plate 1,
which may rest upon the bed plate (00 of the
préss C. 'The bed plate 100 of the press may rest
upon a table framework (01 supported upon
staunch legs 102 restmg on the factory ‘fioor.
The press comprises mechanisms’' positioned
above the base plate 1 for recrprocatmg the pres-
sure. applying assembly B, which is’ comprised
essentially of a pressure block 50 positioned above
and cooperating with the flange forming and rib
forming mechanisms associated w1th and sup—
perted by the base plate 1.

The base plate | supports on the upper surface
thereof one or more corner forming die blocks in-
dicated generally by the numeral 2, It will be ap-
preciated that a die block of the proper construc-
tion is provided for each corner of the ‘flanged
panel to be formed. The die blocks are so spaced
and positioned as to- permit the panel' to’ be
flanged and’ ribbed to be telescoped within ‘the
space -defined by said spaced die’ blocks. - Four
similar die blocks are illustrated in ‘the drawings
as attached to the base plate 1, each spaced and
positioned to operate upon a prepared rectangu-
1ar shaped panel to form four ﬂanges extending
around the edges of the panel. Tt will be appre-
ciated, however, that mechanisms constructed in
accordance” with this invention’ are ‘adapted to
form one or any desired number of panel flanges
of any desired shape by providing the base plate
{ with the proper number of forming blocks 2
spaced and arranged in ‘a proper’ manner to per-
form the desired ‘flanging ‘operation. ' It will,
therefore, be understood that while a set of four
die blocks 2 are illustrated in the accompanying
drawings arranged to flange all four sides of. .a
rectangular shaped panel, it will be apprec1ated
that when the "die blocks are shaped arranged
and spaced in a,ccordance with ‘the princ1p1es of
this invention, any selected ﬂangmg operatron
can be preformed.

As shown more partxcularly in Figs. 8 and 9;
each die block 2 comprises a supportmg block 3,

which is attached to the upper surface of the
base plate | as by ‘metal screws or bolts 4. ‘Rest-
ing upon and firmly secured to the supportmg
block 3 is a die member ' preferably formed of
hardened tool steel, which may be secured to the
supporting block ‘2'in a firm ‘manner as by
threaded bolt or welding, or if desired may be
integrally formed with the supportlng block 2.
Fach die member 5 is shaped to form the corner
of the flanged panel and is generally angular in
shape to present a pair of laterally extendmg leg
or wing seéctions. It'will be appreciated that the
angle defined by the leg sections of the die mem-
ber is such as to accurately conform to the shape
of the corner to be formed in the flanged panel.
Each die member 5 presents a relatively flat top
face 6 aud an inner forming face T which closely
conforms to the angularity ‘of the flange to be
formed. ‘The forming face T of each of the die
members 5 are shown in'the drawihgs-as inclined
at an.angle of approximately 45° to form flanged
panels ‘whose : flanges - d " are 'inclined approxi-

mately 45° to the plane of the center section ¢ .

thereof. . I will be appreciated, however, that
flanged panels' may -be formed in' which :the
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flanges thereof extend at any desired degree of
inclination t6 the main section of the panel by
giving the forming face T & corresponding in-
clination. ' The ‘lower edge 1 of the inclined
forminhg ‘face T of each''die member terminates
in-a substantially vertical riser face 8. The in~
clined forming face T meeéts the flat top face 6 of
the die membef along a relatlvely sharp but non-
cutting bending ‘edge 9. The formmg faces1
presented by the angular extendmg wing sections
of ‘each die member ‘meet in an mchned corner
line 18, which may be relatively sharp or rounded,
dependmg upon the sharpness or roundness of the
corner desired in the flanged panel to be formed:

It will bé noted that a die block 2 having a
corner forming die member 5 ig provided for each
corner presented - by the flanged panel to be
formed. “As showh more partlcularly in BFigs. 10
to 12, inclusive, the die members'5 are so spaced
and formed’ that ‘the riser” surfaces '8 ‘thereof
closely ‘conform to the bend lines g, ‘or otherwise
stated, to the edges of the center section ¢ of the
flanged panel” to be forined.’ The flat prepared
panel when placed- upon ‘the set'of die members
5 will initially rest upon ‘the flat top surfaces 6
of the die members as shown in Fig. 10.’ Suitable
guide stops'i2, which 'may project upwardly from
the top faces 5 of ‘the die members, may: be’ pro-
vided to effect- placement’ and registration of the
prepared panel when placed by-the operator on
the die’ members. “It will ‘be noted that the flat
prepared panel when’ properly registered in posi-
tion ‘upon the die members will' have otily the
flanged sections d thereof in-contact with the'flat
sirfaces 6~ of 'the die members With the center
section thereof c unsupported ‘and’ extending
ovér' the ‘ares whose outlme is~ deﬁned by the
édges ' of the die members

‘When ‘downward Dressure-is exerted. on the
center section’c: of thé prepared flat panel as by
the pressure ‘block 50, the ‘centeér section ¢ of the
panel is telescoped ‘downwardly into the area or
space’ deﬁned Yy ‘the forming faces 7' of the die
members.“As such' downward pressure is exerted,
the flansed bortions of the metal sheet, will bend
along” a-line coincident” Wlth the groove lines ]
formed in:the base sheet, ‘which ‘bending is ac-
centuated by the bending edges 9 of the die mem-
Pers5.- The metal faces of the flanged sections
being:-formed will: follow ‘and conform to the
forming surfaces T ‘of ‘the die members during
continuance ‘of the downward pressure exerted
on the center section ¢ of the panel. When ‘the
outside face of the center section ¢ 'of the panel
being formed has reached. the terminus edge ||
of ‘the forming ‘faces'1, the ‘metal faces of the
fianged sections'd 'of the panel will be shaped in
true conformity ‘with ‘the! 'forming faces 1.

< During shaping of the flanges, it will be noted
that the metal corner sections m’ are forced to
collapse along theé ‘bend- ‘defining Tines o'and o’
Since the-inclined corner 10°of the formlng faces
T prevent ‘the ‘metal” corner sectlons from’ ex-
panding’ or blowing outwardly, the metal corner
section is forced ‘to fold inwardly to provide an’
inturned rib Tormation.  Such inward folding of
the metal corner section is positlvely assured by
the ‘ pre-crimping of the ‘corner sectmn which
pr(.sents the 'medial raised ridge or ‘medial fold
lirie o, 'Since g -die member' § is positioned’ at
éach corner -of ‘the flanged panel to be" formed
the' panel belng oberated tipon cannot erawl or
sh1ft out’ of place; and’ since" the space deﬁned .
between’the’ forming surfaces T of the d1e mem-
bers is gradually contracted in ‘area as the center
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section ¢ is driven downwardly. by. the. Ppressure
bleck 50, the.eXcess metal’ represented
crimped ‘cornef sections m” are forced to fold in-
wardly, in the mantier ilustrated in Fig. 12, The
forming faces T of the die members fransmit the
downward ‘pressure force in a darectmn extend-
mg towards the. 1nc1med corner lll of the form-

dlcated by the afrows M and- l5 as. 1lIustrated in

Flg 12, When the outs1de face ofi the_center :

edges {1.of the formmg surfaces 7 the cr1mped
metal corner:section will have been collapsed and
foldéd into an mwardly exténding. rib, as ilfas-
trated in Figs. 5.and 13.

The pressure applymg assembly B, as shown
more partlcularly in Figs. 7 and. 9, comprlses a
pressure block 56" whlch is preférably: forined of
wood; .and has an area which. closely'conforms
t0 the center section:c of the flanged: patiel 10 be
formed, The pressure block 5O may be recipio-
cated by any. desired. mechanical means, stch as
the mechaniéal press, illustrated 3 in: Fig, '7.'

The mechanical préss. shown . in. Big. 7 com-
prises. & pair of spaced  upright.-standards. 103,
whieh rest upon.the base block- {80 of the press,
the. standards. being connected st their upper
- ends by a-yoke frame 184, A slide.frame 105 is
arrangeéd. to remprocate between - the standards
188, As shown in Figs. 7'and’9, the slidé frame
i85 has a collar 108 formed therewith, having
an-interior. socket 197 which receives a stud- 52
attached-to the pressure block 58 as by screws.53.
Suitable set screws 108. or other devices .may be

rovided to-retain the stud 52.in the socket 187,
THhe pressure blo¢k 59. -ay seat-against the lower
face of the slide frame l05 £0.28.-t0.transmit the
downward force exerted by. the slidée frame. 105
directly againstthe pressureblock 59,

The slidé. frame may be.- recrprocated by. any
desired mechanism. | As.shown in ¥ig; 7 for pur-
poses -of. 1llustratlon, power means. for. recipro-
cating. the slide block 185. may. comprise.a. crank
shaft- 110" journalédd . in.bearings. it assocrated
Vm;h' the supportmg standards. I03 and a. palr
of center bearings 112 supportéd from.the. yoke
freme {94 Ohé.end-of the crankshaff 110. .may
be provided with a- balancmg flywheel pulley. {13
around which a dnve belt" may. extend; and.the
cther-end provided with g friction. blake 13; A
pair of pitmen {15.are aitached: at.one.end there-
of 1o the.crank shaft 110 and- at the -other end
thereof 't0 the slide:irame. |05’ -by. means-of hinge
pins {46,

If s nrpoltant that the. recxprocatmg move-
ment of ‘the: pressure. black 50°be under. the ims
riediaté control-of. the operator.. A.clutch- {20
operatively. connects the ccntmuously rota/tmg
drive wheel {13°t6 the crank shaff. (10,. The
clutch 28 is engaged by a. control bolt. §21.- sup-
rorted by a bracket 12 attached t6-the- adjacent
svpuor ting standard. 103 of the Dress. The end

7 the control bolt- 121 is normally héld ik én-
oace‘nent with the clutch 20 by means of & com-
piession Sprihg (23, WHen {He.cont¥ol boit. (41
is-ia engagement withthé. clitch 120, tHe crank
shaft 110 ‘aées 1ot rotate, and when the. controel
bolt 12¢ is withdrawn -from engagement with the
cliten 128, the crank shaft’ m will:make one
completé revolutien and. reclprocate in: slide
frame 163 one. complete. stroke:-. The. friction
brake 114'is. admsted 10 pr -evens further rotation
cf the crank shagt. 110- when- disengaged-by. the
cluteh 129" from the. drive-whee]..+13; The-lower
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8
end -of the. confrol bclt 12{ is connected to a
conttol.rod. 12576 nnected t6. 4 To0t Tever 1286, otie
end’ of “Whith is vaotally motinted. as by a pin
127to the adjacent 163 ‘'of the ] bress. . A fo6t pad

C128.s attached 1o the other end of ‘the foot levér

125 and is convéniently afranged so that the fooh
lever 126-anay be depressed by the foot of the op-
eratcr to w1thdraw the control bolt 121 from en-

: g and r1bb1ng opeération,
the operator places the” Préformed  panel, as
shoWn in -Fig: 1, upon the: dié blocks. 2- with the
metal face of the flanged ‘sections d of the panel
resting. upon the flat top stirfaces § of the die
mambers, and With the panel properly registered
by,means of the abuttaent elements 12 prmectmg
upwardly from the die bl ocEs. The operator
stéps onthe Toot Pad. 128 of the foct 1éver 125,
thereby witharawing the cotitiol’ Bolt 121 from
engagement with.the cluteh 128 The drive wheel
113 then: wxll rotate the ¢am shatt 110 one com-
pléte revolution, .the oberator removing his foot
rrom the foot’ pad. 128 56 that the control bolt
121 will manipalate the. eluteh 120 50 as t6  dis-
engage the drive wWheel 112 from the cam shaft
110"Whén the eam sHaft 119 has madé one, com-
Dletée révolution, It will be. noted that the fric-
tion- brake 114 34150 setves to immiediately halt
rotatiolt When the cluteh .20 disengages.the cam
SHATE 110 from the drive wheel 113, .

Duting the initial 180° totation of the cam
shaft 110, the pistons 115 attacked thereto imoves
tHe sk e 188 of the press downwardly, and
the pressuie blotk 5 noves downwardly to. éxert
doanard pressufecon the céenteér:section c.of the
cacel, mg theé. panel downwardly into_ the
i ed by the forining surfdces T of the
ipers. THe" flafiges of theé panel take the
shape of the forming surfaces T 'of the die. meém-
bers ‘and the ci 1ped " mietal corhér secticn. is
smmlta”lecusly folded  inwardly. to form a.1éifi-
forei b a8 the cente¥ séctioni ¢ of the panel
is dr n'downwardly by the . préessure block 59,
Wheii ths lower. surface of ‘thie cefiter section of
tHe- panel reaches the bleak litie |1 of tHe. die
fig of the panel is

Hibared ends d’ of.the flanged
sections d of” the b&sé Sheet have been pressed
firmly against the- metal rib Wedssd théFebe-
twest, Tt is breferablé to cut off the oliter end
.Of thé coTAst nietal 7’ of. the pariel to be formed,
a5 indicatéd I Pigs. 1 angd 2; 50 tHat when the rip
formiation” i§ coinpleted, as - Shown. in Pig. 5, no
part of thie ‘metal cosner rih will project above
the top edge of .the formed flanges. The outer
ehig "of " tHe" corrier. Metdl may be et off along
a stralgh* e-0F 5Uth other shaped- line, as will
10 _any Cofner metal proJectmg from the
topedge of ‘the fakised vanel. .

AS-the catd shiaft 110" contiriuds ifs compléte
revolition the, sl{de. fraie 185 therest. is-raised,
Wwhih™ raises the presstre block 59 and reheves
the pregsiirg 6A the céntsr section c. of ‘the pa.nel
THe angsd avd. Tibbed panels will then spring
ubwardly. frén 1ts ‘seatéd - position . within: the
space” Jgef by the . gia rrembers and-the fin-
isHed." ﬁar'ged and ribbed panel . can. then. be-re=
nioved ‘and.- another~ mepared panel: plaged- in
posrtlen ‘over. the: die blocks The-entire flanging
and:. nbbmg operationcan-be. performed on . .a
prepared- panel by means:-of the “machine-ang
attachmems above. descrlbed in:a mat er of:a
few seco‘lds;

By the- use: of- the method and mechamsms
above descrlbed ‘Prepared metal clad: panels: can
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be flanged and ribbed with precision-and accuracy,
at high production speed by relatively untrained
operators. . Several. hundred panels. may -be
flanged and ribbed per hour by-a single operator
without reliance upon skilled craftsmanship to
insure neat and accurate workmanship. - It will
be appreciated that polygonal metal clad panels
presenting any desired number of corners may be
flanged and ribbed by the employment of a die
block for each corner to be ribbed, properly spaced
to. receive . the  flanged . panel therebetween.,
Flanges can be formed of any desired depth. or
inclination by providing . die- members.. having
forming surfaces. T of :a corresponding depth and
shape,

While certain novel-features of ‘the mvention
have been disclosed herein, and are pointed out
in the claims, it will be understood that various
omissions, substitutions. and  .changes -may be
made by those skilled in the art without depart-
ing from the spirit of the 1nventlon

What is claimed is:

1. A machine for flanging and rlbbing metal
clad panels of the. type which comprises a base
sheet bonded to a metal sheet, a corner.cf the
base sheet being notehed to define the ends of the
flanges-.to be formed. with the exposed corner
metal having preformed fold defining lines there-
in, said. machine including g die block having.a
pair of angularly extending. wing sections, said
wing sections presenting. downwardly . inclined
flange forming faces meeting in a corner shaped
to conform to the contour of the adjacent flanges
and corner of the completed flanged panel to he
formed, said wing sections presenting a substan-
tially vertical riser face extending downwardly
from the lower edge.cof each of said flange form-
ing faces, and pressure means including a pres-
sure block having ifs marginal edges. confined
within the main center section of the panel op-
erative to drive said. panel flanges into shaping
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contact with the forming faces of said die block

whereby .said die block operates to shape said
flanges. and bend the corner metal inwardly to
form a corner reinforcing rib wedged between the
adjacent ends of the formed panel flanges.

2. A machine for flanging and ribbing metal
clad panels. of the type: which comprises a. base
sheet bonded to a. metal sheet, each corner of the
base sheet being notched to define the ends of the
flanges  to. be - formed with . the .exposed corner
meta] having preformed fold defining lines there-
in, said machine including a plurality of die
blocks arranged in spaced relation at the respec-
tive eorners of .the flanged panels to be formed,
each of said die blocks having.a pair of angularly
extending wing sections presenting downwardly
inclined flange foriming faces meeting in an un-
broken corner shaped to conform to the contour
of the adjacent flanges and corner of the com-
pleted flanged panel to be formed, each of said
wing sections presenting a-substantially vertical
riser face extending downwardly from the lower
edge of each of said flange forming faces, a pres-
sure block adapted to.seat-on the center section of
the panel, said pressure block having the marginal
edges thereof wholly confined within the marginal
edges of said-center section:and out of .contact
with the inside faces of the panel ¢orner during
the. forming. operation; and & pressure. applying
means for driving ‘said panel:into the space de-
fined by the-forming faces of isaid.die blocks
whereby said die-blocks operate to shape: said
flanges and bend;the:exposed corner:metal, in-
wardly to form corner reinforcing . ribs: wedged
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hetween the adjacent ends of the formed panel
flanges.

3. The method of makmg a ﬂanged metal clad
panel formed from a base sheet anda flexible metal
sheet having s, main center section flange form-
ing sections and a triangular shaped segment re-
moved from a corner .of the base sheet to define
the adjacent enhds of the flanged sections thereof,
the unbroken exposed .corner. of the metal sheet
being .crimped, the steps which include forcing
the panel into a forming die to shape the flanges
thereof and fold.the crimped corner metal into a
ribbed formation extendmg inwardly between:the
adsacent ends of the. ﬂanged sections of the base
sheet, said flange;, formmg and rib forming op-
eration being accomphshed by applying pressure
to the inside face of the center section of the panel
and .without the apphcation of pressure to the

“inside faces of the flange sections thereof.

4. The method of making a flanged metal clad
panel formed from a. base sheet and a flexible
metal sheet havmg a main center section, flange
forming sections and triangular shaped segments
removed from the corners of the base sheet to de-
fine the. adjacent. ends’of ‘the flanged sectlons
thereof, ‘the . unbroken exposed corners..of - the
metal sheet being crimped the steps which in-
clude forcing the panél into forming dies to form .
the flanges, and fold the crimped corner metal into
ribber formations. extending, inwardly between
the adjacent ends of the ﬂanged sections.of the
base sheet, said. ﬂange forming and Tib forming
operatlon bheihg accomplished by applying pres-
sure to the inside face of the center section of the
panel. only, and without the application, of con-
tact pressure to the 1ns1de faces of the flange
sections or to the outside face of the main center
section .of the panel during the forming opera- :
t1on '

"5, The method of. maklng a ﬂanged metal clad
panel formed from._a. base sheel and a flexible
metal sheet havmg ‘grooves cut'in the base sheet
to define the main  section and flange sections
thereof and having a triangular shaped segment
removed from the corner of the base sheet to de-
fine the adJacent ends of the flanged sections
thereof, the metal sheet havmg convergmg crimp-
forming fold linés in"the exposed corner. of .the
metal sheet said method mcludmg forcingthepan-
el flanges and corner into shaping contact with a
forming die whereby the forming faces of the die
will shape the flanges of the panel and cause the
crimped metal corner t0 ‘collapse and form an'in-
turned reinforcmg “rib’ wedged between the ad-
jacent ends of the flange sections of the base
sheet, said flange’ forming and rib forming op-
eration being ‘accomplished by, applying pressure
to the side face of the center section of the panel
only, and without the application of contact pres-
sure. to the 1ns1de faces of the flangg sections
thereof ‘

' 6. The method of makmg a ﬁanged meetal clad
panel formed. from a base’ sheet and g flexible
metal sheet having grooves cut’ in. the base sheet
to define the main section and ﬂange sections
thereof and having triangular ghaped segments
removed from the’ corniers. of the base 'sheet to
define the ad]acent ends of . the ﬁangedl sections
thereof, the metal sheet, havmg convergmg crimp-
forming. fold- lines in the exposed corners. of the
metal .sheet .said: method including foreing said
panel into a restricted area.defined by the form-
ing faces of spaced dies positioned:at the .corners
of the:.flanged panel:to be formed, whereby the
formlng faces: of said.dies; will shape the flanges
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of the panel-gnd cause-each of 'said-crimped-metal
corners to collapse and form an inturned-rein-
forcing -rib- wedged ' between <the-adjacent ends
of the flange sections of ttie'base sheet; said'flange
forming-and ril forming-operation:being accom-
plished by applying pressure to:the*inside-face- of
the-center section-of ‘the panél-only; and-without
the application of ‘contact-pressure’ to-the inside
faces of the flange sections-or-to theoutside face
of said- center section"during the forming-opera-
tion. , .

7. ‘A-machine -for-flanging and: ribbing metal
clad panels-of-the typewhich comprises-a: fibrous
base sheet-having o metal surfacing sheet: bonded
thereto, thebase sheet-having-grooves cut therein
forming: a-main ‘section -angd*flange ‘forming sec-
tions; a-corner-of the:base-sheet being-notched
to define the ends of“the-flanges: to-be-forned
with the exposed’corner-metalhaving: preformed
fold defining: lines therein, said machine includ-
ing in- combination, -a; die-block -presenting a
downwardly inclined’ fiange shaping: face and an
intermediate- corner’ shaping- face: presenting-to-
gether- a substantially’ continuous and-unbroken
shaping surface,. said*-die=block also- presenting
a substantially;vertical riser face extending-below
said: shaping surface;. and -pressure- means: for
exerting pressure against the main: section-of the
panel'to foree the panelinto the' confines of*said
die-block and’substantially simultaneously-force
the metal.corner-section and the: metal faces of
the flange sections into-forming contact with the
shaping surface: of said ‘diexblock--whereby - the
metal.corner section’ is’formed: into-an* inwardly
extending :plural ply-rib wedged between the ad-
jacent, ends of'tlie flange sections of the base
sheet. . . -

"8. A machine for flangihg" and ribbing metal
clad panels.of a type which comprises a fibrous
base sheet” having a. metal surfacitig;sheet bonded
thereto, the base;sheet having grooves.cut therein
forming a main section. and’flange forming sec-
tions, a corner:of the base sheet being notehed to
define the .ends of the flanges to.be formed with
the-exposed. corner metal having preformed- fold
defining lines therein, said machine ineluding in
combination, a diesblock having downwardly in-
clined flanige shaping faces, g corner shaping face
and“-substantially: vertical. riser "fdces extending
downwardly from the lower edge of said® flange
shaping faces anid corner shaping face; and’ pres-
sure means:including. .a pressure block for exert-
ing downward pressure against’ the main section
of ‘the panel to force the, panel’into the confines
of said die=block and stibstantially simtltaneously
force the metdl corner.section and the metal fices
of ‘the flange sections into™ forming-contact with
the.shaping surface. 6f,said die-block whereby the
metal corner section is formed. itito an:inwardly
extending plural-ply rib wedged between adjacent
ends of the-flange. sections of .the base sheet; said
pressure. block having its petipheral edges sub-
stantially- out. of: contact withi the: inside faces of
said.-flange seetions durinhg the'shaping ogeration.

9. A machine for. flanging and ribbing" metal
clad panels.of a type which comprises a’ composic
tion. base sheet having’ a metal surfacing' sheet
bonded thereto; the base sheet having grooves-cut
therein-forming a main-ceniter section-and‘flanize
forming- sections, -the- corners -of* the“base sheet;
‘being- notched to-define the ends‘off the flanges to
be. formed with-expesed metal -corners-having
preformed’ fold défining limes: thersin; said:ma-
chine inclirding if- combination, -a-plurality of
die-blocKs: arranged’ in-space- relationship- to: re-
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ceive the panel therebetween; said die-blocks hav-
ing- downwardly inclined-shaping faces for shap~
ing the metal corner sections into-inwardly ex-
tending ribs and for shaping the flanges to extend
at a-predetermined angle to the center section of
the panel, said- die-blocks each presenting sub-
stantially vertical riser faces extending down-
wardly from the lower edge of the inclined shap-
ing faces with the area defined by said riser faces
being: sufficient to receive and contain the main
center section of the panel, and pressure means
for applying pressure to the center section -of the
panel to force the panel into the space defined
by the shaping faces of said die-blocks and Sub-
stantially simultaneously force the metal corner
sections and the metal faces of the flange sections
into forming contact with the shaping faces of
said die-blocks whereby the metal corner sections
are forced inwardly to form inwardly extendinz
plural-ply corner ribs wedged betwesn adjacent
ends of the flange sections of the base sheet dur-
ing shaping of said flange sections. .

10. A machine for flanging and ribbing metal
clad panels‘of the type which comprises g com-
position base sheet having a metal surfacing sheet
bonded thereto, the base shest having grooves
cut therein defining a main section and. flange
forming sections, the corners ¢f the base sheet
being notched to define the end of the flanges te
be formed with the exposed metal corners having
preformed fold defining lines therein, said ma-
chine including in combination, g plurality of
corner and flange shaping die-blocks arranged in
fixed space relation, said die-blocks having down-
wardly inclined shaping faces which together
define the outer contour and shape of the corner
sections and flange sections of the panel to be
formed, said die-blocks' defining o cavity  space
below the lower edge of the shaping faces of suffi-
cient area to receive the center section of the
panel to be formed, and pressure means for forc-
ing said panel into the space defined by the shap-
ing faces of said die-block whereby said metal
corners are formed into inwardly extending phi-
ral-ply ribs wedged between the adjacent ends
of the formed flange sections -of the base sheet.

11. A machine for flanging and ribbing metal
clad panels of a-type which. comprises a composi-
tien base-sheet having a metal surfacing sheet
bonded thereto, the base sheet having sgrooves
cut-therein defining a main section and flange
forming sections, the corners of the base shect
being notched to define the ends of the flanges
to be formed with the exposed metal corners hav-
ing preformed fold defining lines therein, said
machine including in combination, 3 relatively
stationary base plate; a plurality of corner and
flange shaping die-blocks fixed to said base plate
in spaced relation, said die-blocks having down-
wardly inclined shaping faces and substantially
vertical riser faces extending from the lower edge
of said shaping faces to said base plate, said
shaping faces together defining the outer contour
and. shape of the corner sections and flange sec-
tions of  the panel to-be-formed, -and pressure
meang for-forcing said panel into the space de-
fined by the shaping faces of said ‘die-blocks
whereby said: metal corners are formed: into in-
wardly: extending plural-ply ribs wedged between
the adjacent ends of the adjacent flange sections
of the base sheet, said pressure means including
a pressure block having its- periphery confined
within the margins of ‘the center section of the
panel and normally out of contact with the insiGe
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faces of the flange sections during the flanging
operation.

12. A machine for flanging and ribbing metal
clad panels of a type which comprises a composi-
tion base sheet having a metal surfacing sheet
bonded thereto, the base sheet having grooves cut
therein defining a main section and flange form-
ing sections, the corners of the base sheet being
noiched to. define the ends of the flanges to be
formed with the exposed metal corners having
preformed fold defining lines therein, said ma-
chine including in combination, a relatively sta-
tionary base plate, a plurality of corner and
flange shaping die blocks fixed to said base plate
in. spaced relation, said die-blocks having down-
wardly inclined shaping faces and substantially
vertical riser faces extending from the lower edge
of said shaping facesto said base plate, said shap-
ing faces together defining the outer contour and
shape of the corner sections and flange sections
of the panel to be formed, and pressure means
including a pressure block for applying pressure
to the main center section of said panel operative
to force the panel.into the space defined by the
shaping faces of said die-blocks whereby said
metal corners are formed into inwardly extending
plural-ply ribs wedged between the adjacent ends
of the formed flange sections of the base sheet,
said pressure block having its periphery confined
within the margins of said center section of the
panel and normally out of contact with the in-
side faces of the flange sections during the flang-
ing operation, the riser faces of said die-blocks
defining a cavity sufiicient in size to receive the
main section of the panel to be formed.

13. A machine for flanging and ribbing metal
clad panels of a type which comprises a base
sheet bonded to a metal sheet, the base sheet
having grooves cut therein forming a main center
section and flange forming sections, the corners
of the base sheet being notched to define theends
of the flanges to be formed with the exposed metal
corners having preformed fold defining  lines
therein, said machine including a plurality of
die-blocks arranged in spaced relation at the re-
spective corners of the flanged panel to be formed,
each of said die-blocks having a corner section
and angularly extending wing sections, said cor-
ner section and wing sections having a down-
wardly inclined corner forming face and a down-
wardly inclined flange forming face shaped to
conforin to the contour of the panel corner and
panel flanges to be formed, each of said die-
blocks also presenting substantially vertical riser
faces extending downwardly from the lower edge
of said flange forming faces, said die-blocks being
s0 positioned and arranged that the forming faces
thereof together define the contour of the panel
flanges to be formed and the vertical faces thereof
define the contour of the main center section to
be formed, a pressure block adapted to seat on
the center section of the panel and out of contact
with the inside faces of the flange sections there-
of, and pressure applying means for manipulating
said pressure block to drive said panel into the
space defined by the forming faces of said die-
blocks whereby said forming faces of said die-
blocks operate to shape the flanges of the panel
and shape said metal corner sections into inward-
ly extending plural ply ribs wedged between the
adjacent ends of the flange sections of the base
sheet,
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14, A machine for flanging and ribbing metal
clad panels of the type which comprises a base
sheet bonded to a metal sheet, the base sheet
having grooves cut therein forming a main center
section and flange forming sections, the corners
of the base sheet being notched to define the
ends of the flanges to be formed with thé exposed
metal corners having preformed fold defining
iines therein, said machine including, a plurality
cf die-blocks arranged in spaced relation at the
respective corners- of the flanged ‘panel to be
formed, each of said die-blocks having a pair of
angular extending wing- sections presenting a
corner forming face and flange forming faces
shaped to conform to the contour of the panel
corners and adjacent flanges.to be formed, said
die~blocks being so positioned and arranged that
the forming. faces thereof together define the
contour of all of the panel corners and flanges
to be formed, a pressure block adapted to seat
on the center section of the panel and: out of
contact with the inside faces of the panel corners

_ during the forming operation, and means for
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applying pressure to said pressure block to drive
said panel into the space defined by the forming
faces of said die-blocks whereby said die-blocks
operate to shape the panel flanges and bend the
excess metal at the corners of the panel inwardly
to form inwardly extending plural ply ribs wedged
between the adjacent ends of the adjacent flange
sections of the base sheet.

15. A machine for flanging and ribbing metal
clad paneis of the type which comprises a base
sheet bonded to a metal sheet, the base sheet
having grooves cut therein forming a main center
section and flange forming sections, the corner
of ‘the base sheet being notched to define the
ends of the flanges to be formed with the exposed
corner metal having preformed fold defining lines
therein, said machine including a die-block hav-
ing angular extending wing sections presenting
a corner forming face and adjacent flange form-
ing faces shaped to conform fo the contour of the
panel corner and dadjacent flanges to be formed,
a pressure block. adapted to seat on the center
section of the panel and out of contact with the
inside faces of the panel corners during the form-
ing -operation, and means for applying pressure
to said pressure block to drive said panel -into
shaping contact with the forming faces of said
die-block - whereby said . die-block operates. to
shape the panel flanges and bend the excess metal
at the corner of the panel inwardly to form a
corner reinforcing. rib wedged between the ad-
jacent ends of the flange sections of the base
sheet.

GLENN H. NORQUIST.
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