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-4:Claims.

‘My invention rélates-partictlarly to-apparatus '

for forming -blanks of pliable-material and more
“particularly for forming blanks of Jamingted ma-
“terial such as-dlywood, the invention coritemplat-
‘ing-the forming of lamiriated blanks the adhesive
or-bond ‘between- the ‘laminations of -which, is set
sor cured as an incident of the forming operation.

Objects of the invention reside in the provision
-6f 3 niovel, simple and-effective forming appara-

tus, which is particularly adapted for forming

plywood-blanks’ the adhesive or- bond beétween the
Jaminations of which, is set or cured as an'inci-
-dent ~of ‘the  forming -operation, which develops
adequate and properly ‘distributed forming pres-
stire, which is convenient-in use, which lends it-
self ‘to-mass production, -which is comparatively
inexpensive to manufacture, and which is partic-~
ularly adapted for forming blanks into U-
‘shapes.

The invention will be better understood by ref-
erence-to-the accompanying drawing ‘forming a

part. hereof and in which—

Figure ‘1'is perspective view of a forming ap-
“paratus embodying ‘my invention and showing it
“in forming condition;

‘Pigure 2 is a’front elevation of the same show- h

.ing it in 6pen or blank receiving condition;

Figure 3 is a front élevation of the same show-
“ing it'in preliminary blank forming condition;

Figure 4 is a front elevation of the same show-
“ing it in“final Blank forming condition;

“Figure 5.is a partial section on the line 6—F6.0f
‘Figure-4; and ;

Figure 6 is & partial section on the line 6—8.0f
Figure 1. :

‘Referring to the drawing, a base, designated at
1, is_provided with an élongated top 2 and with
.whegls.or casters 3 by means of whieh it may be
conveniently moved about. A cradle 4 is secured
‘downwardly on the intermediate portion of the
“top 2 and the top surface 5 of the cradle is con-
cave longitudinally of the top.

A ‘flexible metal tension member § of sheet
metal overlies the top 2 and cradle 4 and, ar-
ranged to extend lineglly of the top, the.tension
membeér has its intermediate portion 7.secured
downwardly upon the suiface 5§ and curved cor-
respondingly thérewith. “Three outer form -mem-
bers 8 of suitable material such.as wood,. overlie

the tension member 6 and are arranged in ad-.

“jacently -spaced sueceéssion along the same. ‘The
_tension member engaging surfaces 8§ of these
-form. members are convex longitudinally of the
_tension. member anid correspond in radius.with

the curvature of thé intermediate portion T of the .

_tension .member, and .the intermediate of .the
.form members engages in the curvature.of the in-
.termediate.portion of the tension member .and
is secured together with the .tension. member

.downwardly on.the surface §.0f the.cradle. .The.

end-portions of the tension member extend out-

(C1.:144—265)
: 2
wyardly beyond:the outer form members and are
.doubled back and secured, as designated at:l1, to
form closed loops 12 through which clamping
-rods 48 -extend, these .clamping rods project-
‘inig ‘from - both sides of :the - tension member.
“The -surfaces ‘4 .of the -outer form members
-8, opposite ‘the tension -member engaging.-sur-
faces 9, comprise the forming surfaces of these
form -members and are flat, and .a ‘flexible
10 ‘metal form member 15, extending corresponding-
‘ly with:the tension member ‘8, overlies the:form-
“ing surfaces ‘14 -and. extends between adjoining
_ends of these form members and is secured in-a
‘usugl manner with each of the form -members'8.
‘Noting that the top 2 of the base underlies the
tension member 6. and that the tension member,
‘the: outer form members:8 and the flexible forin
-member 5 are-arrangedto extend lineally of the
t0p . and that the intermediate portion 7 of “the
90 ‘tension member, the intermediate of the form
-metibers -8 and -the intermediate portion of the
~flexiple form member are secured with the base
+§, support blecks 1§ secured on the top-2 adjacent
_the ends thereof are adapted to support:the ten-
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_p5 -sion members, outer form members and flexible

“form member in generally flat condition, as
.shown in Figure 2, in whieh condition a blank {1
of pliable material in unformed or flat condition
1ig-placed-on top of the flexible form member for
30 the forming thereof.
.An inner form 18 of suitable material such as
wood and which as shown is of generally rectan-
~gular form, is provided with a forming surface ex-
‘tending: partially thereabout-and having a metal
35 sheet 18 overlying the same and secured to-the
inner form, the forming-surface comprising three
-angularly related flat forming surface portions-20
-réspectively corresponding with the forming sur-
faces #4 of the outer form members and arranged
40 'ina U-shape-and convexly curved corner forming
.surface portions:21 between adjacent ends of the
~surface portions28. The surface 22 of the inner
‘form between the ends of the forming -surface
-thereof is convéx peripherally of the inner form.
IWith-the blank {7 placed as aforesaid, the'in-
ner form: 18 is placed on top of the blank with the
“intermediate of the forming surface portions 29
-of the inner form rtegistered with the forming
‘sutrfgce 14 of the intermediate of the outer form
50 ‘members8, as shown in Figure 2, preparatory to
‘the forming operation. This registration is pre-
determinately effected by locating lugs 23 secured
-on’ opposite sides of the inner form {8 and pro-
jecting outwardly from the intermediate of the
55 forming surface portions 20 of the inner form and
slidably engageable between pairs of spaced lugs
“28 secured on opposite sides of the intermediate
of the outer form members §, the lugs cooperat-
“ihg to predeterminately locate the intermediate
60 portion.of the forming surface of the inner form
With that of the tension meraber 6 and the flexi-
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3
ble form tiember (5 and the intermédiate of the
outer form members 8.

With the blank (7 and the inner form 18 so
placed, the forming operation is effected by wrap-
ping the tension member 6 and with it the outer
form members 8 and the flexible form member 15
about the inner form and blank and lineally ten-
sioning the tension member, as shown in Figures
1 and 4, to apply forming pressure to the blank.
‘When the outer form members are in forming re-
lation with the inner form, the forming surfaces {4
of the outer form members § lie opposite the form-
ing surface portions 29 of the inner form {8 and
the convex tension member engaging surfaces 9 of
the outer form members and the convex surface
22 of the inner form generally conform with a
circle so that the tension member is generally
conformed with this circle and the forming pres-
sure is properly distributed over the area of the
blank being formed, it being observed that as the
tension member is tensioned as hereinafter de-
scribed, the end loops 12 thereof engage inwardly
against the convex surface 22 of the inner form,
or the clamping rods {3 have an equivalent en-
gagement as hereinafter described, to exert pres-
sure on the portion of the blank between the in-
termediate of the forming surface portions 28 of
the inner form and the forming surface (4 of the
intermediate of the outer form members 8, and
it also being observed that as the tension member
is tensioned, the end members of the outer form
members & are drawn away from the intermedi-
ate of the outer form members in the direction
toward the ends of the forming surface of the
inner form by reason of the coaction of the ten-
sion member with the convex tension member en-
gaging surfaces 9 and with the convex surface 22
of the inner form, so that the portions of the
flexible form member (5 opposite the corner
forming surface portions 21 of the inner form are
wrapped and tensioned about the corresponding
portions of the blank, see particularly Figure 6,
to exert adequate forming pressure throughout

these portions of the blank and when a plywood .

blank is being formed and prevent fracture of the
outer lamination or laminations of the blank.
Two retaining members 25 are secured on op-
posite sides of the inner form 18 in the region of
the convex surface 22 and extend lineally of the
curvature thereof, and the opposite end portions
of the retaining members are provided with
spaced opposing retaining latches 26 extending
outwardly from the surface 22. The retaining
latches are operative on the ends of the tension
member 6, by reason of the projecting ends of
the clamping rods (3 being engageable there-
with, to retain the tension member and outer
form members 8 in a preliminary forming rela-
tion with the inner form 18 and blank 11 into
which they are movable against only a small
degree of resistance from the blank, as shown
in Figure 3, this arrangement providing for the
tension and outer form members being manually
moved into and retained in such preliminary
forming relation in which the clamping rods are
desirably adjacently spaced for cooperation with
clamping means hereinafter described for further
drawing the ends of the tension member to-
gether and bringing the inner and outer form
members into final forming relation and exert-
ing pressure on the blank 17 as shown in Figures
1 and 4. The surfaces 27 of the retaining mem-
bers 25 between the retaining latches 26, which
correspond with the convex surface.22 of the
inner form, are convex in concentric relation with
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the surface 22 and form offset continuations of
the surface 22, and the end loops 12 of the tension
member engage inwardly against the convex
surface 22 and/or the projecting ends of the
clamping rods 13 engage inwardly against the
convex surfaces 271 from the time the tension
and outer form members are in said preliminary
forming relation until they are in final forming
relation with the inner form to exert pressure on
the portion of the blank {7 between the interme-
diate of the forming surface portions 20 and the
intermediate of the outer form members 8.

‘With the tension member 6 and the outer form
members 8 in the aforésaid preliminary forming
relation, as shown in Figure 3, the apparatus is
positioned in proper relation with a power clamp-
ing device, not shown, and oppositely acting
clamping members 28 and 29 of the power clamp-
ing device are respectively detachably oppositely
engaged with the projecting ends of the clamp-
ing rods 13, as designated at 3f and 32 in Figure 1,
and the power clamping device is energized to
draw the clamping rods together and so tension
the tension member.

Additional or final manually operable clamp-
ing means is provided for tensioning the tension
member 6 and maintaining the same in tensioned
condition until the blank is set in formed condi-
tion, it being observed that the apparatus is in-
tended for the forming of plywood blanks the
adhesive or bond between the laminations of
which is not set or cured previous to the form-
ing operation and is set or cured as an incident
of the forming operation and while the blank 17
is maintained under pressure in formed condition
by the apparatus.

The additional or final clamping means shown
consists of two screw clamps, see Figures 1, 4 and
5, and each clamp comprises two pairs of levers
33 corresponding ends of which are pivotally
connected by means of a stud 34 extending be-
tween the pairs of levers and having reduced
ends 35 thereof pivotally engaged in apertures
36 through the levers, retaining washers 37
secured on the ends of the stud by screws 38 to
retain the levers engaged on the stud, two studs
39, respectively extending between the pairs of
levers adjacent the free ends of the levers and
pivotally connected therewith in a manner simi-
lar to the manner in which the stud 34 is con-
nected with the levers, a clamping screw 41 screw-
threaded diametrically through the intermediate
portions of the studs 39 respectively with right
and left hand threads 42 and 43, and opposing
clamping rod engaging recesses 44 on the free
ends of the pairs of levers.

With the tension member 6 tensioned by the
power clamping device, see Figure 1, the two
screw clamps are connected with the clamping
rods I3 by engagement of the opposing recesses
44 of the pairs of levers 33 respectively with the
clamping rods and the clamping screws 4( are
rotated to cause the pairs of levers to draw the
clamping rods together and exert tension on the
tension member 6. The two screw clamps are
disposed respectively in the regions of opposite
sides of the tension member and the inner pairs
of clamping levers 33 extend through slots 45
in the tension member to engage the clamping
rods.

After the tension member 6 has been tensioned
by the screw clamps, the power clamping device
is deenergized and the clamping members 28 and
29 are disengaged from the clamping rods 13,
so that the apparatus, with the tension member 6
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tensioned by the screw clamps as shown in Figure
4, may be moved away from the power clamping
device to another location, the power clamping
device being thus released for further use.

For the purpose of setting or curing the ad-
hesive or bond between the laminations of the
blank 17 while it is maintained under pressure
and in formed condition in the apparatus, the
flexible metal form member 15 overlying the
form surfaces 14 of the outer form members 8
and the metal sheet 19 covering the forming
surface of the inner form 18, which are electrical-
1y insulated from each other, form opposing elec~
trodes by means of which an electrostatic field
is set up, embracing the formed blank as it is
maintained under forming pressure in the appa-
ratus, when the members £5 and 19 are connected
to opposite poles of a source of high frequency
electric current, so that the adhesive or hond
between the laminations of the formed blank are
quickly set or cured by dielectric heating, the
members 15 and 19 being provided with terminals,
designated respectively at 46 and 41, for the pur-
pose of energizing the same.

After the forming and setting or curing opera-
tions are completed the screw clamps are released
and disconnected from the clamping rods 13, so
that the formed blank may be removed from the
apparatus preparatory to another forming opera-
tion. i

While T have thus described my invention, I do
not wish to be limited to the precise details de-
scribed, as changes may be readily made without
departing from the spirit of my invention, but
having thus deseribed my invention, I claim as
new and desire to secure by Letters Patent the
following:

1. In a forming apparatus, the combination of
an inner form provided with a forming surface
comprising a succession of angularly related
forming surface portions of relatively flat charac-
ter, a flexible tension member, a plurality of outer
form members secured in succession and ar-
ranged along said tension member in such rela-
fion as to respectively lie opposite said forming
surface portions for forming a blank disposed be-
tween said inner form and outer form members
when said tension member and with it said outer
from members are wrapped about said inner form

and blank, the forming surfaces of said outer .

form members being of relatively flat character
and the tension member engaging surfaces of
said outer form members being convex longitu-
dinally of said tension member and generally
conforming with a circle when said outer form
members are in forming relation with said inner
form, and a releasable clamp operative on the
ends of said tension member to lineally tension
the same with said tension member and outer
form members wrapped about said inner form
and blank. )
2. In a forming apparatus, the combination of
- an inner form provided with a forming surface
comprising a succession of angularly related
forming surface portions of relatively flat charac-
ter, a fexible tension member, a plurality of
outer form members secured in succession and
arranged along said tension member in such rela-
tion as to respectively lie opposite said forming
surface portions for forming a blank disposed be-
tween said inner form and outer form members
when said tension member and with it said outer
form members are wrapped about said inner
form and blank, the forming surfaces of said
outer form members being of relatively flat char-
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acter and the tension member engaging surfaces
of said outer form members being convex longi-
tudinally of said tension member and generally
conforming with a circle when said outer form
members are in forming relation with said inner
form, a registering device operative to predtermi-
nately locate the intermediate portion of said
forming surface with said outer form members,
and a releasable clamp operative on the ends of
said tension member to lineally tension the same
with said tension member and outer form mem-
bers wrapped about said inner form and blank.

3. In a forming apparatus, the combination
of an inner form provided with a forming sur-
face extending partially thereabout and compris-
ing a succession of angularly related forming sur-
face portions of relatively flat character, a flexi-
ble tension member, a pluarlity of outer form
members arranged in succession along said ten-
sion member, a flexible form element disposed at
the forming surfaces of and extending between
adjoining ends of and secured with said outer
form members, said outer form members being
arranged in such relation as to respectively lie
opposite said forming surface portions for form-
ing a blank disposed between said inner form
and said outer form members and flexible form
clement when said tension member and with it
said outer form members and flexible form ele-
ment are wrapped about said inner form and
blank, the forming surfaces of said outer form
members being of relatively flat character and
the tension member engaging faces of said outer
form -members being convex longifudinally of
said tension member and the surface of said
inner from between the ends of said forming sur-
face being convex peripherally of said inner form
and said convex surfaces generally conforming
with a circle when said outer form members and
fexible form element are in forming relation
with said inner form, and a releasable clamp op-
erative on the ends of said tension member to
lineally tension of the same with said tension
member and outer form members and fiexible
form means wrapped about said inner form and
blank and with said tension member bearing in-
wardly against said second mentioned inner form
surface.

4. In a forming apparatus, the combination re-
cited in claim 3 and further characterized in that
said flexible form element is of electrically con-
ductive material and overlies the forming sur-
faces of said outer form members, and that a
sheet of electrically conductive material overlies
said forming surface of said inner form and that
it is electrically insulated form said flexible form
element.

WALTER E. RADIG.
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