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This invention relates to a novel method and apparatus
for perforating thin sheet material with a plurality of
minute circular holes for ventilating purposes.

In supersonic aircraft there is gemerally provided an
inner fuselage wall which is formed of extremely thin
light metal, such as aluminum, suitably perforated to
permit ventilating air to pass through the wall. The pur-
pose for this type of ventilation is to maintain a uniform
environment within the aircraft. Normally, for example,
the nose portion of the craft can become extremely hot.
With a perforated inner fuselage lining, this heat is uni-
formly dissipated over a substantial portion of the aircraft.

The requirements for the inner fuselage material in
the above application are quite stringent. For example,
it is most desirable that the sheet material itself be from
5 to 30 mils in thickness and that the holes be uniformly
circular with diameters which may range from 5 to 15
mils, From 40 to 60 holes per square inch of metal sur-
face insure the most desirable type of ventilation.

To provide openings meeting the above specifications
in thin sheet metal has heretefore been an extremely diffi-
cult task. Rollers have been provided with generally rec-
tangular or square prongs which will pierce through the
metal when the metal is rolled thereunder. A square
cross section type hole is undesirable, however, since
cracking and failure of the metal can occur at the cor-
ners of the square.

To avoid mechanical establishment of sirains in the
metal, electric arcs have been employed in an attempt
to pierce the metal. While minute holes may be made
in this manner, there is no assurance of the holes them-
selves being of uniform circular configurations, and thus
the disadvantage of possible weakened peripheral points
is present.

Conventional punches do not provide a circular cross
section, and moreover will often result in burrs.

With all of the foregoing in mind, it is a primary object
of this invention to provide a novel method and apparatus
for piercing a thin metallic sheet to result in a hole of
substantially uniform circular shape wherein the diam-
eter of the hole itself is of the same order of magnitude
as the thickness of the metal, both being within the range
from 5 to 30 mils.

More particularly, it is an object to provide a novel
method and apparatus for providing a perforated thin
sheet of aluminum material adaptable for use as the inner
fuselage of supersonic aircraft, wherein the sheet itself
has a plurality of uniformly spaced, circular shaped holes
passing therethrough of a density from 40 to 60 per
square inch.

Other objects and advantages of this invention are to
provide a novel method and apparatus as well as a prod-
uct for realizing the provision of thin uniformly perfo-
rated sheets of metal in an extremely rapid and efficient
manner wherein the overall cost in providing such mate-
rial is reduced over that presently required to form similar
material by prior art methods.

Briefly, these and other objects and advantages of this
invention are attained by piercing the material with a
punching apparatus different from conventional punching
apparatus in that a very thin wire of uniform diameter
is employed as the punching medium. Preferably, the
wire constitutes a short section of steel piano wire and
has a diameter corresponding to the diameter of the holes
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to be pierced in the material. Cooperating with the wire
punch is a guide member provided with a circular bore
from .1 to .3 mil larger than the diameter of the wire.
This guide member cooperates with a die disposed be-
neath the guide member and also provided with a bore
from .1 to .3 mil larger than the diameter of the wire.
The materjal to be punched is sandwiched between the
guide member and die in such a manner that the portion
of the sheet material to be pierced is disposed beneath
the guide bore. With this arrangement, movement of the
cylindrical wire back and forth in an axial direction
through the bores in the guide and die will result in the
desired circular hole.

A better understanding of the invention will be had
by referring to the accompanying schematic drawings, in
which:

FIGURE 1 is a greatly magnified view of a fragmentary
portion of a perforated sheet in accordance with the pres-
ent invention; and,

FIGURE 2 is a diagrammatic type illustration of the
basic components employed in the method and apparatus
of the invention for piercing the material illustrated in
FIGURE 1.

Referring first to FIGURE 1, there is shown a thin
sheet of metal 10 preferably aluminum having a thickness
¢t of from 5 to 30 mils. As shown, the sheet 18 is pro-
vided with a plurality of uniformly spaced circular holes
11 of diameter d from 5 to 20 mils passing therethrough.
The center-to-center spacing between the holes 11 indi-
cated at s is from 100 to 200 mils.

Referring now to FIGURE 2, there is shown a suitable
apparatus for carrying out the method of forming the
holes 11 in the sheet of FIGURE 1. As shown, this
structure includes a chock 12 which may be similar to a
jeweler’s chock for firmly holding a thin cylindrical wire
13 of outside diameter equal to the diameter of the hole
to be pierced in the sheet. preferably, the wire 13 con-
stitutes a piece of piano wire.

As shown, there is provided a guide member 14 having
a bore 15 of from .1 to .3 mil larger than the diameter of
the wire 13 so that the wire may easily move back and
forth axially through the bore 15. Also cooperating with
the wire 13 is a die 16 disposed beneath the guide mem-
ber 14 in spaced relationship and provided with a circu-
lar bore 17 of from .1 to .3 mil larger than the wire 13.
As shown, the lower portion of the bore 17 flares outward-
ly from the bottom of the die 16. The thin sheet 10 of
FIGURE 1 is arranged to be sandwiched within the space
between the guide member 14 and die 16.

In operation, the sheet 18 is successively positioned be-
neath the punch wire 13 and held stationary while the
wire 13 is moved axially by the chock 12 in a downward
direction as indicated by the arrow 18. This movement
causes the wire to pierce through the sheet 10 to a posi-
tion indicated in dashed lines at 13’. The wire 13 is then
retracted and the sheet 10 moved to provide a new area
for piercing. The guide 14 prevents any buckling or
folding of the piano wire 13 during the punching opera-
tion. The resulting holes within the thin material 10
are absolutely circular and uniform in structure. There
are substantially no burrs formed. Any minor burrs that
do exist are of no consequence and will ordinarily not
even be visible.

In the actual manufacture of the thin aluminum per-
forated sheets, there may be provided a plurality of iden-
tical thin wires supported in corresponding punch struc-
tures, each similar to that shown in FIGURE 2. If 320
such structures are used to enable 320 holes to be punched
at one time in a sheet, approximately 9,000 holes may be
punched per minute,

From the foregoing description, it will be evident that
the present invention has provided a novel method and
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apparatus for providing a thin perforated metallic sheet.
The holes formed therein are perfectly circular in struc-
ture to the end that the chances of cracking or failure
as a consequence of non-uniform holes is avoided.

Various minor modifications falling clearly within the
spirit and scope of this invenfion will occur to those
skilled in the art. The method, apparatus, and product
are therefore not to be thought of as being limited to the
exact embodiments set forth merely for illustrative pur-
poses.

What is claimed is:

An aluminum sheet of thickness from 5 to 30 mils hav-
ing a plurality of uniformly spaced circular holes of di-
ameter from 5 to 20 mils passing therethrough, the center-
to-center distance between adjacent holes being from 100
to 200 mils.
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