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APPARATUS FOR PRODUCING SHEETLIKE
MATERIAL

Donald E. Gillum, Hermosa Beach, and Dale H.
Van Riper, Los Angeles, Calif., assignors to
. North American Aviation, Inc., Inglewood,
N Calit., a corporation of Delaware

Application May 4, 1942, Serial No. 441,600
13 Claims. (CL 219—4) :

The present invention relates generally to ap-
paratus for producing sheet-like materia] from

sheet metal, such as sheet steel, sheet aluminum, -

And the like, used where weight-stiffness ratio
is of importance, as for example the skin cover-
ings or panel construction of airplanes, alrships,
automobiles, railway cars and in fact many other
uses where such sheet mejal is stibjected to vi-
brating influences, and has for its primary ob-
Ject to provide means for the application of re-
enforcing and stiffening elements to the sheet
metal in such manner as to become substantially
-an-integral part thereof for greatly stiffening the
sheet material against such vibrating influences
while adding comparatively little to its weight. -

" With the above in mind, the present invention
particularly proposes apparatus to decrease the
welght-stiffness ratio of sheet metals by the weld-
ing of-wires, rods and like elements upon a face
of the sheet metal while the latter is held against
warping under the heat of the welding operation,
and particularly proposes as the basic conception
thereof an apparatus by which the foregoing may
be accomplished in a practical, efficient manner,

The invention also comprises novel details of
construction and novel contbinations and sar-
rangements of parts, which will more fully ap-
pear in the course of the following description.
However, the drawing merely shows and the fol-
lowing description merely describes one embodi-
ment of the presént invention, which is given by
way of illustration or example only.

In the drawing, like reference characters desig-
nate similar parts in the several views.

Fig. 1 {5 a partial top plan view.

Fig. 2 is a vertical longitudina] sectional view
taken therethrough on line 2—2 of Fig. 1.

Fig. 3 is a partial ‘vertical longitudinal sec-
tional view taken substant'ally on line 3—3 of
Fig. 1, and o '

Fig. 4 is a yertical transverse sectional view
taken substantially on line 4—4 of Fig. 2.

Reference is made (1) to our co-pending appli-

cation Serial No. 454,974, filed August 15, 1942,
which is a continuation-in-part of the present
case, and which covers features of the method of
producing sheet-like material described herein,
and (2) to our co-pending application Serial No.
440,040, filed April 22, 1942, which covers prod-
ucts of the present apparatus.

Our apparatus is designed to weld wires 10 in
spaced parallel relation upon a surface of sheet
metal {1 so that these suitably spaced wires of
themselves or in cooperation with other similar
angularly related wires, similarly welded to the

sheet metal surface, will materially stiffen the
sheet metal with a minimum addition to its
weight. .

In Figs. 2 and 3, the metal shec. {1 is shown
disposed flatwise upon-a table 12 and arranged -
horizontally for passage between a lower sup-
porting roll 13 operating through g transversely

_slotted throat 14 of the table, and a gang seam

" welder which includes a series of suitably spaced,

HU

coaxially alined and related welding rollers 1I5.
The welding rollers {5 are mounted in a series

- on. & rotating shaft or arbor 18, around an insu-
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lating sleeve 17 on said arbor and between insu-
lating discs 18, and each roller preferably has &
central peripheral groove {9 which not only
serves to effectively guide its individual wire 10,

-but provides for a desired contour of the wire &s

applied to, and welded on, the metal sheet {1.
The lower pressure and feed roll {3 may ex-
tend for the full length of the throat I4, and may
be hollow as seen in Figs. 2 and 4, with circulat-
ing channels 20 through its end trunnions 21, the

" latter being Journaled in stationary side brack-
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ets 22. One of the trunnions 21 is shown in Fig.

‘4 as provided with a pulley 2la by means of

which the feed roil {3 may be driven. Thus cool-
ing fluid may be circulated through the roll 13
to control its temperature, since this roll contacts
the metal sheet directly in vertical line with the
application of welding heat as will be hereinafter
seen.

The shaft or arbor 16 supporting the welding
rollers {5 Is journaled at its ends in side bearing
brackets 23, and the spaces between the several
roilers 1§ are occupled by a series of pressure
cylinders 24 having live rubber or other resilient
cores 2§ around the insulating sleeve 17 to thus
adapt the cylinders 24 to yleldingly engage the
metal sheet and hold the same agalnst warping
or heat distortion along the line of applied weld-
ing heat. This arrangement permits independent
movement of the several cylinders 24 relative to
the metal sheet in over-riding cross wires which
may have been previously welded thereon and
which are indicated at 10a.

The welding rollers 8§ are set to be peripheral-
ly spaced from the metal sheet {{ and are prefer-
ably held against ylelding relative thereto by
pressure rollers 26 bearing thereon, and arranged
in a series on an upper parallel arbor or shaft 271
50 that the welding rollers remain at all times in

" theilr set relation to the sheet metal as dis-

53

tinguished from the ylelding capabilities of the
pressure cylinders as seen by a comparison of
Figs. 3 and 4. The upper shaft or arbor 21 may
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be journaled at its endsin the bearing brackets
23 and, since its pressure rollers 26 are in con-
stant pressure contact with the welding rollers
15, they are preferably flxed in properly spaced
relation around an insulating sleeve 28 on shaft
21 so as to be insulated from said shaft as well as
from one another.

Adjustable pressure by the lower pressure roll
(3 is preferably provided for by connecting its
bearing brackets 22 to a cross head 29 adjustakle
vertically with respect to a cross frame 30. A
spring 31 is shown in Flg. 2 beneath the cross
head and resting on a spring supporting bolt 32
which is adjustably threaded through the cross
frame 30 to thus provide for adjustment of the
effective tension of the spring.

As seen in Figs. 1 and 2, brushes 33 are in
contact at their lower ends with the several
welding rollers 15. For the supply of welding
current to the brushes 33, they may be arranged
to depend from a bus bar 3§ to which leads a
current supplying electrode 35. Thus, assuming
the other electrode to be the table 12, it is obvious
that, as the metal sheet {1 is fed along the table
12 from left to right in Pigs. 1 and 2, the wires
10 will bz rolled and pressed tightly against the
upper surface of the sheet and continuously
welded thereto, as well as to the cross wires {0a
if such have been previously welded or even laid
on the sheet.

Tt will be understood that the crossing wires 10a
may be l1aid without welding;but that in any event
when wires 10 are applied as herein contemplated,
they provide crossing joins since the wires 10 and
{0a will be welded to one another at such joins,
as well as to the metal sheet {1. In this operation
the peripheral spacing of the bonding rollers,
hereinbefore referred to, relative to the sheet It,
enables them to lightly ride over the wires 10a,
pressure and heat causing the wires 18 to be sub-
stantially deformed at the wire intersections.

The wires 10 may extend from any suitable

sources of supply, as for instgnce reels, and will
be deformed as they are welded to the metal sheet,
in accord with the contour of the welding roller
grooves (9 and the set spacing of these rollers
relative to the metal sheet.

There is shown in Figs. 1 and 2 portions of a
sheet cutting mechanism including a vertically
movable cutting blade 38 in a guide 37 above a
slot 38 in the table 12. Thus the blade 38 actu-
ated by a crank disc 39 and connecting arm 43,
will be effective to cut the sheet metal 11 in sec-
tions after passing the welding station.

While we have illustrated and described what
we now regard as the preferred embodiment of
our invention, the construction is, of course, sub-
ject to modifications without departing from the
spirit and scope of our invention. We therefore,
do not wish to restrict ourselves to the particular
form of construction illustrated and described, but
desire to avail ourselves of all modifications that
may fall within the scope of the appended claims.

Having thus described our invention, what we
claim and desire to secure by Letters Patent is:

1. In an apparatus for applying to sheet mate-
rial stiffening ribs adapted to be fused into bond-
ing relation therewith: a table for supporting the
sheet material for movement thereon; an axially
alined series.of spaced bonding rollers adapted to
ride adjacent the sheet material. each roller in-
cluding guide means adapted to receive and apply
rod-like reinforcing elements to said sheet mate-
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rial; means cperating through said rollers to heat -

said material and reinforcing elements to fusing
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temperatures thereby to pbond said reinforcing
elements to sald sheet material; and pressure roll-
ers operating substantially in line with, and locat-
ed in the spaces between, said bonding roilers and
bearing against said sheet material independently
of, and insulated from, the bonding rollers along
the line of applied bonding heat to hold said ma-
terial against warping, said bonding rollers and
pressure rollers being mounted upon a common
rotatable support.

2. In an apparatus for applying to sheet mate-
rial, stiffening ribs adapted under predetermined
temperature conditions to bond with said sheet
material; a continuous roller structure; an axially
alined series of spaced bonding rollers coacting
with said roller structure to pass therebetween a
sheet of material; each bonding roller adapted to
receive and guide into contact with said sheet
material a strip of material capable when heated
of bonding therewith to form a rib; means oper-
ating through said rollers to heat and bond said
sheet and strip materials; a common rotatable
support for said bonding rollers; and other rollers
substantially coaxially disposed on said support
with respect to said bonding rollers operating in
the spaces between and insulated from said bond-
ing rollers to hold said sheet material along the
line of bonding heat applied by the bonding rollers.

3. An apparatus for applying to sheet material
stiffening ribs adapted under predetermined tem-
perature conditions to bond with said sheet mate-
rial wherein said apparatus comprises: opposed
roller structures adapted to pass sheet material
therebetween and forming substantially continu-
ous supporting contact with sald sheet material
between its opposite edges; one of said roller
structures including an axially alined series of
spaced apart bonding rollers, pressure rollers in
the spaces between said bonding roliers, and &
common rotatable support for sald bonding and.
pressure rollers, means yieldably mounting said
pressure rollers cn sald common support; each
bonding roller adapted to receive and guide into
contact with said sheet material a strip of mate-
rial capable of bonding therewith to form an in-
tegral rib; and means operating through said
bonding rollers to heat and bond said sheet and
strip materials.

4. An apparatus for applying and bonding stiff-
ening ribs to sheet material in more than one
direction thereon whereby a grid pattern of stiff-
ening ribs is formed, comprising: opposed roller
structures adapted ta pass the sheet material
therebetween and forming substantially continu-
ous supporting contact with said sheet material
between its opposite edges; one of said roller struc-
tures including an arbor, and honding and pres-
sure rollers mounted alternately thereon, and
yieldable means interposed between the pressure
rollers and said arbor to permit eccentric displace-
ment of said pressure rollers with respect to said
bonding rollers whereby the pressure rollers may
ride over previously bonded crosswise extending
stiffening ribs; each bonding roller adapted to re-
ceive and guide into contact with sald sheet mate-
ria] a rod-like rib element capable of bonding
therewith under heat and pressure to form an
integral rib; and means operating through said
bonding rollers to heat and bond said sheet mate-
rial and rib elements.

5. An apparatus for welding stiffening ribs to
sheet metal, comprising: a pair of opposed roller
structures arranged on opposite sides of and ex-
tending across the sheet of metal to be stiffened;
one of said roller structures including alternately
disposed welding and pressure rollers mounted cn
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a common arbor; each welding roller including
guide means for directing a wire into contact with
said metal sheet; and means for supplying a weld-
ing current through said welding rollers and wires
as said sheet is moved between’ the roller struc-
tures to weld said wires along said metal sheet
thereby forming integral ribs.

6. An apparatus for welding stiffening ribs to
sheet metal in more than one direction thereon
‘whereby a grid pattern of stiffening ribs may be
formed, . comprising: opposed roller structures
adapted to pass a metal sheet therebetween and
forming substantially continuous supporting con-
tact with said metal sheet between its obposite
edges; one of said roller structures including an
arbor and welding and pressure rollers mounted
alternately thereon, there being yieldable means
incorporated in said Dressure rollers to permit ec-
centric displacement of said pressure rollers
whereby said pressure rollers may ride over Cross-
wise extending stiffening ribs previously bonded
to said metal sheet; each welding roller adapted
to receive and guide into contact with said meta)l
sheet & metal wire adapted when welded thereto
to form an integral rib; and electric welding
means operating through saiq welding rollers to
weld said wires thereon longitudinally with re-
spect to the direction of travel of said metal sheet
through said roller structures.

7. In an apparatus for decreasing the weight-
stiffness ratio of sheet metal by welding reinforc-
ing ribs thereon, comprising: a support for the
sheet metal; a series of spaced wire guiding and
seam welding rollers above said support and
adapted to direct wires into electrical contact
with said metal sheet as said sheet passes there-
under; an electric welding current supply circuit
including said welding rollers for bassing a weld-
Ing current through said wires and meta] sheet
whereby said wires form ribs integral with said
sheet; pressure rollers engageable with said meta]
sheet disposed substantially coaxially between and
alternating with said welding rollers a common
rotatable support extending through said bonding
and pressure rollers, and means providing “for
yielding movements of the pressure rollers rela-
tive to said support. *

8. In an apparatus for decreasing the weight-
stiffness ratio of sheet metal by welding reinforc-
ing ribs®thereon, comprising: a support for the
sheet metal; a series of Spaced wire guiding and
Seam welding rollers above said support and
adapted to direct wires into electrical contact with
said metal sheet as said sheet basses thereunder;
an electric welding current supply circuit includ-
ing said welding rollers for passing a welding cur-
rent through said wires and metal sheet whereby
said wires form ribs integral with said sheet; pres-
sure rollers engageable with said meta] sheet dis-
posed substantially coaxially between and alter-
nating with said welding rollers; a common rotat-
able support extending through saig bonding and
bressure rollers, and means providing for individ-
ually yielding movements of said pressure rollers
toward and away from the support and relative
to the welding rollers.

9. In an apparatus for decreasing the weight-
stiffness ratio of sheet metal by welding reinforc-
ing ribs thereon, comprising: & support for the
metal sheet; an arbor extending across the sheet;
& series of spaced wire guiding and seam welding
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rollers mounted on but insulated from said arbor;
a series of pressure rollers between said welding
rollers and likewise mounted on but insulated from
said arbor, said bressure rollers including yield-
able cores whereby said pressure rollers may he*
displaced eccentrically with respect to said weld-
ing rollers; said welding rollers adapted to direct
metal wires into electrica] contact with said metal
sheet; and an .electric welding current supply cir-
cuit including saiq welding rollers for bassing
welding current through said wires and sheet,
whereby said wires form ribs integral with said
sheet. :

10. In an apparatus for decreasing the weight-
stiffness ratio of sheet metal by welding reinfore-
ing ribs thereon, comprising: a support for the
metal sheet to be reinforced; an arhor extending
across the metal sheet; a plurality of welding roll-
ers carried by said arbor, each having a peripheral
groove for guiding metal wires onto said metal
sheet; pressure rollers on said arbor between said
welding rollers, said pressure rollers being larger
in diameter than said welding rollers ‘whereby
sald welding rollers are normally spaced from said
metal sheet, the spacing being such that, the wires
bridge the spaces to afford electrical connection
between the welding rollers and the meta] sheet;
and an electric welding current supply circuit in-
cluding said welding rollers for passing welding -
current through said wires and sheet, whereby
said wires form ribs integral with said sheets, :

11. A construction as set forth in claim 10
wherein said pressure rollers are provided with
yieldable cores permitting ‘eccentric displacement
of said pressure rollers whereby safd pressure rol-
ers may ride over ribg transecting the wires being
welded without Corresponding displacement of
said welding rollers away from said metal sheet,

12. In an apparatus for decreasing the weight-
stiffness ratio of sheet metal by welding reinforc-
ing ribs thereon, comprising: a support for the
metal sheet to be reinforced; a shaft extending
across the metal sheet; a plurality of welding roll-
ers carried by said shaft and spaced from said
metal sheet a predetermineq distance, each weld-
ing roller having a beripheral groove for guiding a
wire into electrica] bridging connection between
said roller,and sheet; a counter shaft also extend-
ing across sald sheet parallel with said shaft;
backing rollers carried by said counter shaft for
engagement with said welding rollers to restrain
said rollers from movement away from said sheet;
bressure rollers on said shaft between but insu-
lated from said welding rollers, said pressure roll-
ers being larger in diameter and engageable with
said sheet and coacting with said support to re-
strain said sheet against warping between said
welding rollers; and an electric welding current
supply circuit Including said welding rollers for
passing welding current through said wires and
sheet, whereby said wires form ribs integral with
said sheets,

. 13. A construction as set forth in claim 12
wherein said pressure rollers are provided with
yieldable cores permitting eccentric displacement
of said pressure rollers whereby said pressure roli-
€rs may ride over ribs transecting the wires being

welded.
DONALD E. GILLUM.
DALE H. VAN RIPER,




