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11 Claxms.

This invention relates to foraminous or per-
foratsd shieet material which will' transmit a sub-
stantial amiount of light throtugh the same and
which is useful for illuminating devices, such
as lighting fixtures or luminaries, electric signs,
and similar uses. The invention also reélates to
lighting devices made from the novel material.

It has heretofore been proposed to use per-
forated sheet metal for making lighting fixtures
and signs. While such perforated sheet metal
transmits o fair percentage of the light and is
capable of producing pleasing effects, muech of
the light is cut off or is lost by cross reflection in
the perforations and the sheets have the disad-
vantage that the otiter surface thereof does not
receive direct raysof light and therefore presents
a. dark appearance, detracting from the desired
luminous effect of the entire fixture or sign. - This
is due to the faet that the side walls of the per-
forations are parallel and therefore do noet-effec-
tively reflect the rays out of the fixture. Also,
the outer surface of the imperforate part-of the
sheet which ¢onstitutes the' greater:part of the
area, is not directly illuminated and therefore
presents a dark appearance. It is’ the object of
the préesent invention:to overcome these defects
and. this is accomplished by ineclining the: side
walls of the holes or perforations so that. they
will reflect any rays falling on the walls' down-
wardly or outwardly, the side walls preferably
being brought to an edge so that the exposed
side of the sheet consists essentially of numerous
inte¥secting edges, there being no substantial flat
areas presenting a dark appearance. Preferably
the material used is of a reﬁectmg nature usu-
ally sheet metal which may be brxghtly finished.
In some irstances brightly ﬁmshed plastlc mlght
be used, but metal is usually the cheapest and
most satisfactory material. The bright inclined
surfaces forming the side walls of the perfora-
tions thus will reflect the maximum amount’ of
light and the entire éxposed face of the sheet
Wwill “present a eontihuous. bright appearance,
without any shadows or dark spots. A'very bril-
liant and pleasing effeet is thus produced. The
novel material of this invention is. particularly
useful in connection with. 111um1na,t1ng devices
presenting a more or less extended area, of illu-
mination, snch as fluorescent tubes. With such
a scurce.of illumination the light is well distrib-
uted ‘back of the perforations so that.a spotty
effect is avoided and o very effective, completely
lummm i§ fixture is produced.

- The aceompanying drawings, which show cer-
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tain preferred emboediments of the invention, are
illustrative of the principles thereof.

Fig. 1 is a perspective view of a conventwnal
lighting fixture or luminsire made of the im-~
proved foraminous material.

Pig. 2 is g diagraminatic view in longltudmal
tlon showing a portion of a fluoreseent tube

and , sheet of the improved material below the
same, Hustrating the paths of light rays.
f‘iv 3 is a view showing a sheet of the mate-

rialin perspeective as viewed from the underside,
and showing & »ortion of the fluorescent tube.

Fig. 4 is a rlan view of the outside of a piece
of the matel ial.

Fig. 5 is a transverse sectional view of a sheet
showing a modified form of perforation.

Fig. 6 is a fransverse sectional visw of a woven
wire mesh fabric having some of the characteris-
tics of the perforated sheet shown in Figs: 2 and 3.

Big. 7 is a sectional perspective view, showing
the underside of a modified form of perforated
sheet.

‘Fig. 8 is a diagrammatic view similar to Fig. 2,
showing the action of the light rays in connec-
tion with the conventional perforated sheet of
the prior art.

Figs. 9, 10, and 11 are plan views of sheets hav~
ing modified forms of perforations.

Fig. 12 is'a transverse sectional view of a modl-
fied form of perforated sheet, and

Fig. 13 is a transverse sectional view of a sheet
having a transparent filling in the perforations.

Referring to the drawings in detail, and-par-.
ticularly to Figs. 1, 2, and 3: Fig. 1 shows a con-
ventional form of luminaire containing a source
of light such as a plurality of fluorescent tubes.
(not shown) eshclosed in a casing partly or wholly
made of the foraminous sheet material of the
present invention. As illustrated, bottom, sides
and ends of the casing 28 are all made of per-
forated material. i

Fig. 2 shows a portion of a fluorescent tube 22
and a shest of the material 24 helow the same.
In the form shown the sheet has holes there-
through which are round at the top or inside as
shown at 28, and the side walls 28 of which flare
outwardly meeting in edges 30 at the outside of
the sheet. These edges intersect so that at the
outside of the sheet the openings are rectangular.
There are thus no flat surfaces on the outside of
the sheet but only on the intersecting edges, as

clearly shown in Fig. 2.

The angle of inclination of the side wallo 28
depends upon the closeness of spacing of the
perforations. A convenient spacing is such that_
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the side walls wher brought to an intersection
so as to form the edges 30 have an angle in the
neighborhood of 60 degrees more or less to the
plane of the sheet. The section hetween the
perforations is thus that of an equilateral tri-
angle. If the holes are spaced a little farther
apart the angle would be nearer 45 degrees, and
if the spacing is closer the angle would be more
than 60 degrees. 60 degrees, however, is a de-
sirable angle. With such an angle it will be seen
that light passing through the perforations from
an extended source of light such as a fluorescent
tube will strike the side walls as indicated by the
ray ¢ in Fig. 2, and be reflected outwardly. This
light will illuminate the inclined surfaces so that
they will appear bright irom below the sheet. As
there are no exposed surfaces in the plane of the
sheet but only edges the entire sheet will appear
luminous and there will be no shadows or dark
spots. The form of perforations shown also per-
mits substantial increase in the emission of light
from the luminaire. This is apparent by com-
paririg the path of the rays in Fig. 2 with the
path of the rays in the case of an ordinary perfo-
rated sheet as shown in Fig. 8. The maximum
emission of light in the case of a parallel side
perforation is that emitted between the rays bt
of maximum inclination capable of passing
through the perforations, these heing emitted
from the length of the fluorescent tube between
the lines ' and b’. On the other hand with the
inclined wall perforations light is emitted be-
tween the limiting rays aa, this light coming
from the length of the tube included between lines
a’ and a’ (Fig. 2). Thus it will be seen that there
is a substantial increase in the amount of il-
lumination obtained by the use of the improved
form of sheet.

With the- parallel wall perforations as shown
in Fig. 8 there is much light absorbed in cross re-
flection, as shown by ray d in that figure.

Sheets 28 are made of metal although they
may be made of other suitable material such as
plastic capable of taking bright finish so as to
provide a reflecting surface. The perforations
may be formed in any suitable manner, as by
means of a proper punch or die, or combined
punch and die. The sheet may also be formed
by die casting or by use of bent, stamped or ex-
truded strips or sheets, as indicated in Fig. 7.

"The side walls of the perforations need not be
plane surfaces but may be concavely curved, as
shown at 40 in Fig. 5. Also, the perforations need
not be circular but may be rectangular, as shown
in Fig. 9. The edges 38 do not necessarily cross
each other at right angles but may be arranged
in any suitable manner, as for instance in a
diagonal direction, as shown in Fig. 14, Further-
more they might be arranged in a hexagonal pat-
tern, as shown in Fig. 1l ‘

The thickness of the sheet and size and spac-
ing of the perforations may be varied to suit
conditions. As a typical example, but without
intending any limitation of the scope of the
invention, a convenient thickness of shest is
about #& of an inch, with the holes about &> of
an inch diametar at the inner surface of the sheet.

Another form of sheet or screen embodying
some of the characteristics of the present inven-
tion is shown in Fig. 6. In this case the light
transmitting sheet or screen is formed of wire
mesh composed of triangular wires 46 woven in
the manner of an ordinary screen and present-
ing edges 48 on the outside or side away from the
source of light. Such a wire mesh will emit a

10

15

20

25

30

35

40

45

50

60

85

70

7%

much larger percentage of light and present 4
brighter appearance than a mesh made of round
wires. The angular wire mesh will permit the
passage of additional light rays in a manner
clear from what has already been said.

Fig. 12 shows a form of perforated sheet in
which the walls of the perforations diverge from
the center of the sheet to both the upper and
lower surfaces thereof. This form of perfora-
tion will permit the passage of rays in a manner
similar to that indicated in Fig. 2, but permits
the sheet to be made twice the thickness so that
it will have increased strength.

In Fig. 13 a perforated sheet is shown in which
the perforations are filled with transparent ma-
terial such as plastic or glass. The sheet can
conveniently be made by pressing or rolling a
sheet of plastic, while in softened condition,
against the bottom surface of the sheet so that
the plastic will be forced into the perforations.
The plastic filling the perforations is indicated
at B0. Preferably a thin layer of the plastic is
permitted to extend across the under side of the
sheet, so as to cover the meeting edges between
the perforations, stuch thin layer of plastic being
indicated at 52. By providing a thin layer of
plastic over the edges, the lower surface of the
sheet can be made perfectly smooth. The trans-
parent plastic permits the rays to pass through
as described in connection with Fig. 2, but ex-
cludes dust. The outer surface of the plastic
may also be given any desired ornamental for-
mation or effect. Also the plastic may, if de-
sired, be colored so that a luminaire made with
this sheet will emit a colored or tinted light.

While I have illustrated and deseribed in detail
certain preferred forms of my invention, it is to be
understood that changes may be made therein
and the invention embodied in other structures.

T claim:

1. A luminaire comprising a source of diffused
illumination of large area with a light transmit-
ting screen in front of the source of illumination;
said screen comprising a sheet having holes there-
through, said holes having wall portions which-
diverge outwardly towards the side of the screen
furthest from the source of illumination, said
wall portions of adjacent holes merging to form
substantially sharp edges on the side of the screen
furthest from the source of illumination, said wall
portions being of such angularity with reference
to the plane of the sheet as to receive rays from
the source of light and reflect them to the out-
side of the sheet.

2. Alight transmitting screen for use with fluo-
rescent tubes and the like, comprising a wire
mesh formed of woven wires of friangular cross
section, the bases of the triangles facing the in-
side of the screen and the apices of the triangles
facing the outside of the screen.

3. A light transmitting screen for use with
fluorescent tubes and the like, comprising a sheet
of metal having closely spaced small perforations
therein, the walls of the perforations flaring out-
wardly and merging to form intersecting edges
arranged in a regular pattern over the outer
surface of the screen and transparent plastic
material filling the perforations and extending in
a thin layer over the intersecting edges between
the perforations.

4. A light transmitting screen for use with
fluorescent tubes and the like, comprising a sheet
of metal having closely spaced perforations there-
in, the walls of the perforations flaring from the
center of the sheet towards the inner and outer
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surfaces of the sheet, and merging to form inter-
secting edges arranged in regular patterns over
the surfaces of the sheet.

5. A light transmitting screen for use with
fluorescent tubes and the like comprising a sheet
of metal having closely spaced small perfora-
tions therein, the walls of the perforations flaring
outwardly and merging to form intersecting edges
arranged in a regular pattern over the outer sur-
face of the screen, the inner surface of the screen
being substantially smooth throughout.

6. A luminaire adapted to hoid a fluorescent
tube and having s light transmitting screen in
front of the tube position comprising a sheet of
opaque material having closely spaced, small per-
forations therein, the walls of the perforations
flaring outwardly and merging to form intersect-
ing edges arranged to form a series of polygons
constituting substantially the entire outer sur-

face of the screen, said flaring wall portions hav- 2

ing light reflecting surfaces.

7. A luminaire adapted to hold a fluorescent
tube and having a light transmitting screen in
front of the tube position comprising a sheet of

opaque material having closely spaced, small per- 2

forations therein, the walls of the perforations
flaring outwardly and merging to form intersect-
ing edges arranged to form a series of polygons
constituting substantially the entire outer sur-
face of the screen, said flaring wall portions hav-
ing light reflecting surfaces, the minimum diam-
eter of the perforations being about equal to the
thickness of the sheet.

8. A light transmitting screen comprising a
sheet of opaque material of uniform thickness
having closely spaced, small perforations there-
in, the perforations being of 5 minimum diameter
approximately equal to the thickness of the sheet,
and having their centers spaced apart at dis-
tances approximately equal to twice the thickness
of the sheet, the walls of the perforations flaring
outwardly and merging to form intersecting edges,
the flaring walls of the perforations having light
reflecting surfaces.

9. A light transmitting screen comprising g
sheet of opaque material of substantially uni-
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form thickness having a plurality of closely
spaced, small perforations therein, the thickness
of the sheet being not more than double the mini-
mum diameter of the perforations, said perfora-
tions including flaring wall portions merging to
form intersecting edges on a side of the sheet,
said flaring wall portions having light reflecting
surfaces.

10. A light transmitting screen comprising a
thin metal sheet of substantially uniform thick-
ness having a plurality of closely spaced small
perforations therein, said perforations having
wall portions flaring at angles of not more than
about 60° from the plane of the sheet, said per-
forations being spaced close enough together so
that the edges of the flared wall pertions of ad-
Jacent perforations substantially merge, said
flared wall portions having light reflecting sur-
faces, whereby, when light is transmitted through
the screen from the back thereof, the face of the
screen presents a substantially continuous series
of flaring light reflecting portions producing an
effect of a substantially continuous luminous sur-
face.

11. A luminaire adapted to hold a fluorescent
tube having a light transmitting screen in front
of the tube position formed as set forth in claim
10.

LEROY C. DOANE.
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