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To all whon it ey CONCETT: -

Be it known that I, FRANK L. O. WADS-
WORTH, a citizen of the United States, resid-
ing at Williams Bay, in the county of Wal-
worth and State of Wisconsin, have invented
certain new and useful Improvements in Illu-
minating Structures, ot which the following
is a specification.

Many of the structures devised for illumi-
nating rooms and spaces nob accessible to di-
rect light from the illuminating source are
offective in directing a portion of the light
by reflection or refraction into such rooms oOr
spaces; but owing to other characteristics or
features of construction the approximately
perpendicular rays to the structure cannot
pass without being deviated, and thus a part
of the available illuminating power 18 lost,
and the possibility of viewing objectsdirectly
through the structure,as thro ugh an ordinary
plain sheet of glass, is destroved. To over-
come this objection to ordinary illuminators,
1 make use of the prineciple that when light
falls on a surface of transparent material at
other than a right angle to that surface 16 18
in part reflected and in part transmitted and
that the proportion of the'
comparison with the transmitted light 1n-
creases rapidly as the angle of incidence of the
light on the surface 1s increased; and 1 con-
struet an illuminator with transparent blades
adjusted at such anangle as tosecure the de-
sired reflecting action of the surfaces thereot
for the light-rays coming from the principal
source of illumination and make these blades
or plates of nniform thickness or with paral-
lel sides, so that the transmitted light-rays
can pass in direct lines into the room.

Various forms of structures may be eni-
ployed in carrying oub the invention.

Ag shown in the drawings, Figure 1 illus-
irates one means of embodying the invention
:n an illuminating-panel. Tig. 2 illustrates
o different proportion of the illuminating-
plates. Fig. 8 illustrates a form of plates to
avoid certain light deflections.

The general purpose ol illaminating struc-
tares is to secure a more uniform and effi-

cient distribution of lightin the room or Space
so to be illuminated than 1s

possible without

reflected light 1n-

their use. In windows opening on narrow
streets, alleys, courts, licht - wells, &e., the
larger proportion of the licht available for
daylight illumination comes only from the
opening toward the sky at the top of the
street or well and ordinarily falls directly on
the floor at the foot of the window-opening,
where, owing to the asually non-reflective
character of the floor material, it is lost for
general illuminative purposes. . Illuminating
structures are generally so designed as 1o re-
coive this light, and instead of allowing 1t to
pass directly through unchanged in direc-
tion, as it does in the case of an ordinary win-
dow - glass, to deflect 1t backward into the
room toward the part of the space in which
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an increased illuminating effect is desired;

 but it also frequently happens when windows

are near the top of the building or open ol &
wide well-lighted street that & large amount
of licht comes from directions nearly perpen-
dicnlartothe window-opening, as well as from
the sky, and it 1S ovidently desirable to be
able to utilize this light, as well as that com-
ing from above. 1t1s also in many cases de-
<irable to obtain such a structure that while
it acts as an illuminating structure when
placed in a window or other opening it will
<till not obstruet direct vision through such
an opening, but will allow objects to be viewed

through it with the same facility as through

an ordinary plain sheetof window-glass. This
requires a structure of such a nature as to de-
flect rays coming from directions consider-
ably inclined to the plane of the structure
and at the same time allow those coming from
directions more nearly perpendicular to sald
plane to pass unchanged in direction. 10 se-
oure such a stricture is the object of my
present inventien. | |
In the construction of Fig. 1, C C are the
transparent plates, with parallel faces set in
each instance at such an angle to the general
direction of the light-rays falling on the faces
of the plates from the principal source of
illumination that both the upper and lower
faces shall act to a greater or less extent as

reflecting-faces.
the transparency of the plates, they permit

| the direct passage of rays of lightin other di-
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rections with but little loss from reflection.
Thus a ray of light falling from above on one
ot the plates—say in the direction of the line
a a—1is reflected in part in the direction of
the line a® and passes in part through the
Plate in the direction ¢/, parallel toits initial
direction, falls upon the next lower plate,
and is there reflected in part into the room
and 1n part passes to the plate below. By a
series of such reflections nearly all of therays

a are finally reflected horizontally, or nearly

30, into the room.- Rays approximately hori-
zontal, such as those in the direction b b* b3,
are also reflected in part and in part PAass
through the plates. Thus the ray falling in
the direction & is partially transmitted un-
changed in direction and partially reflected
in the direction b° onto the upper face of the
next lower plate and is there again reflected
In part on a line b% parallel to b, and in part
transmitted. In this case also nearly all of
the. light is by these successive reflections
ultimately directed into the room along lines
parallel to the original direction of incidence,.
Rays, such as b4, which fall on the reflecting-
strips at nearly normal incidence are almost
completely transmitted, a very small Propor-
tion being reflected. Theedgesof the blades,
although sometimes narrow, receive rays of
light from the direction d, and these are to-
tally reflected by the upper and lower faces
of each plate in succession and are directed
through the body of the same, as indicated
by the zigzag lines, and finally pass from the
opposite edge in the direction d’, parallel to
d. Such plates, therefore, act as illuminat-
Ing-plates forrays coming from above and as
ordinary window-panes for rays nearly per-
pendicular to the plane of the structure.
One can therefore look through such a pane
with equal facility to that with which he
looksthroughan ordinary pane of plate-glass.
The plates C may be secured in position in
any suitable manner. I have shown them
combined with glass gnard-plates B B, which
oxclude dust, &e., and thereby preserve the
faces in proper condition, the whole belng se-
cured and sealed in aframe A. In some in-
stances, however, the plates C may be on one
side of a plate B, asshown in Fig. 2, the other
side uncovered, but being sealed when the
article is applied at this side to the plate of a
window.

Where it is desired that the rays entering
nearly horizontally shall all pass from the
structure in the same direction, the upper or
lower edge parts of the blades extending above
or below the horizontal lines and forming
prisms2areobjectionable,asin such casearay
entering in the direction ¢, Fig. 1, is refracted
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in the direction ¢’. This may be effectually
overcome Dy cutting away these prismatic
edge parts, as shown in Fig. 3. Another
remedy which may be applied for certain an-

gles of inclination of the plates consists in ex- 65

tending the edge of one blade to such a height
a8 to overlap the position of the lower edge of
the blade above, (see Fig. 2,) sothat the prisms
2 of one blade correct the deflections of the
prisms 2 of the other. Naturally I avoid all
of these defects so far as possible by making
the blades as thin as practicable, and thus
present as little edge surface to the light as
may be. |

It will be seen that by the arrangement of
parallel but separated transparent blades,
oach with parallel faces, the rays of light pass-
ing to either face of any blade are both re-
flected or transmitted to other blades, and
finally all with little loss emerge from the in-
ner side of the structure, while those which
fall upon the edges of the plates are also re-
celved at the inner side of the structure. It
will also be evident that the upper and lower
reflecting-faces and the edges of the plates
are elfectually protected by the plates C being
sealed in the frame between the plates B B.

I will not here claim, broadly, arranging
Illuminating-plates within a sealed case; but

I claim— |

1. In an illuminating structure, a series of
parallel transparent plates each with parallel
taces and parallel edges arranged one above
the other, inclined upward toward the light-
recelving face of the structure and separated
by a distance exceeding the thickness of the
plates, substantially as set forth.

2. In an illaminating structure, a series of
inclined, parallel transparent platesarranged
one above the other, and separated by a dis-
tance greater than the thickness of the plates,
the edges of each plate being substantially
perpendicular to the general plane of the
structure, substantially as and for the pur-
pose described. |

3. The combination in an illuminating
structure, of a series of inclined, parallel,

transparent plates arranged one above the

other, each with parallel faces and parallel
edges and separated to permit light-rays to
fall upon the surfaces of the plates, and trans-
parent side plates sealed against the edges of
the former plates, substantially as deseribed.
In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.
FRANK L. O. WADSWORTH.
"Witnesses:
CHARLES K. [FOSTER,
W. CLARENCE DUVALL.
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