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To all whom it muwly concern:
Be it known that I, FRANK L. O. WADs-

WORTH, of Williams Bay, in the county of |
| a series of slots d d d in one surface of the 55

Walworth and State of Wisconsin, have in-
5 vented a new and useful Improvement in
Illuminating Glass Plates, of which the fol-
lowing is a full, clear, and exact description,
reference being had to the accompanying
drawings, forming part of this specification,

1o in which— |
Figure 1 is a diagram showing how the de-
viationsof the light-raysare determined when
they pass from air into glass,.or vice versa.
Fig. 2 is a drawing illustrating 1n cross-sec-
i5 tion one form of my improved construction.
" Figs. 3, 4, 5, 6, and 7 illustrate modifications.
My invention relates to illuminating struc-
tures; and some of its objects are to provide
animproved construction whereby suchstrue-
20 tures may be made of larger size than is pos-
sible by the present usual methods of manu-
facturing, to avoid the loss of light by useless
reflection, and to provide an llluminating-

suarface hawnf‘f no projecticg por tions to cateh |

25 dust and dirt.

- The light which is avallable for produelng
an mmemed illuminating effect in apart-
ments by the use of illuminating-prisms gen-
~erally comesin large part from one partlcular

30 dlreetmn When this is the case, 1t 1s most
efficiently directed in the desired direction

into the apartment by the use of plane re-

flecting -surfaces. Where prismatic strue-

tures are used for this purpose, the reflect-

35 ing-surfaces are generally the lower sides of
the prisms, the light being reflected there-
from by what is termed an ‘“‘*internal reflec-
tion.” The second surface of the prism pro-

- duces no advantageous effect. In fact, it is

40 in most cases a disadvantage, since the light
which strikes it generally does so at a con-
siderable angle, and is therefore partly lost
by reflection therefrom instead of being com-
pletely transmitted in the desired direction

45 into the apartment. The prismatic surface
is further a disadvantage, because the pro-

jecting prism portions cateh dust and dirt

These disadvan-

and are difficult to clean.

tages are completely avoided in the new form
50 of structure which I have invented and which
consists simply of a plane sheet of glass or

| other transparent material which has formed

in its body adjacent to one of its faces a series
of reflecting-surfaces by cuatting or grinding

oglass. Theangle of these slots to the general
plane of the structures is such that the light
coming from any given principal direction
from outside, sneh as the direction a a «,

Fies, 2, 3, 4, 5, and 6, is reflected, when it 60

strikes the surface of the slot in the desired

i direction a’ @® @3, into the space to be illumi-
‘nated.

In order to determine the proper an-
ole, we first determine the direction in which
the principal rays falling on the outer surface 65
of the glass when the latter is perpendicular

| are refracted therein, using conveniently for
this means a simple geometfrical method

which I have discovered and illustrate in Fig.

1 and Wthh consists in laying off from the 7o
point ¢’ at whwh the ray strikes the glassthe
distances o’ b and o' D', equal to each other,
drawing through the pomt% b0 pelpendmu-
lars to the smfa.ce of the glass bc b’ c ,laying
off the distance.a’ d on the line & o' equa,l to 75

‘' times the dlsmnee a' ¢, describing a circle

about the point a’ with the radius ¢ d, and
finally drawing through the point of mtersec-
tion e of this circle with the line b’ ¢’ the line

a’ e, which is the desired direction of the ray 8o

a ¢ as refracted at the surface of the glass b
b'. 1 thereforeslot the glass atsuch an ann'le
that the upper sur f.:wes of the slots make

‘equal angles with the direction of the re-

fracted rays as just determined and the di- 8
rection in which it is desired tosend thelight
into the apartment—namely, substanmaﬂy at
right angles to the surface of the glass.. The
proper angle of the slots having been thus

| determined their depth and the dmt@nce be- go *

tween them is made such that all the light
refracted into the glass from the pr Lnupal di-
rection or directions will be received on the
surfaces of the slots in succession and reflect-

ed intotheroom. In thefiguresof thedraw- gs
ings I showthe minimum depth which secures
the desired result; but it is evident that the
depth may be made ogreater, as shown in dot-
ted lines in Fig. 4, in which case each slot
will catch and reflect the light a little farther 100
back than it other WISB would as at the ray
2" 2% in Fig. 4.
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Within the scope of my broader claims the | of the cost of construction.

slots may be formed with parallel sides, as in

- Figs. 2and 4,or may beslightly wedge-shaped,
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as in Figs. 3,5,6,and 7. It isevident by an
inspection of these figures that this may be
done without interfering with the transmis-

sion of the light through the second plane
surface of the glass plate, since those rays

which are reflected from the extreme inner
edge of one slot emerge from the inner sur-
face of the plate somewhat below the extreme
outer edge of the slot next above the inner
edge of the lower slot, being at or below the

level of the outer edge of the slot above.

The rays of light are therefore reflected in-
ternally from the topsurface of each slot upon
and through the plane inner surface of the
plate and not upon another surface of a slot.
As shown in Figs. 2 and 3, in which the outer
and inner surfaces of the glass plate are flat

-and parallel, the slots require to be cut quite

deep relatively to the distance between them.
This may be avoided by using plate-glass
having a corrugated outer surface, asin Figs.
4, 5, and 6. 'The effect of these corruga-
tions is to decrease the deviation by refrac-
tion of the light-rays which fall on the front
surface, and thereby increase the distance
between the slots, as shown in Figs. 4 and 5.
The inner surface may also be corrugated or

formed with oblique. surfaces between the |

slots, as shown in Fig. 6.

It will be seen that whichever form of my
improved plate be adopted the inner surface
of the same is in general nearly perpendicu-
lar to the usnal direction of the emergent

- light-rays, since the latter direction 1s com-

40
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53
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monly horizontal and the general plane of the
illuminating structure is commonly vertical.
This secures that there shall be no loss by in-
ternal reflection at the emergent surface. 1
prefer also that the inner surface shall pre-
sent what is practically a smooth face of glass,
thus avoiding the difficulties already men-
tioned attendant upon the use of prismatic
structures. 'The continuity of the surtface is,
it is true, broken by the slots, in which dust
might possibly accumulate; but this may be
completelyavoided withoutinterferingin any
way with the efficiency of the structure by
filling these slots with some opaque and pref-
erably reflecting material, such as plaster-of-
paris, as in Fig. 6 at e or as in Fig. 7.

One of the greatest advantages of my in-
vention 1s that it enables the illuminating
structure to be made of any desired size from
sheets of plate-glass. Heretofore prismatie

structures have been built up usually out of
small blocks about four inches square, and
this is objectionable both because of the loss
of light by the intervening strips and because |

|

|

V37,979

In my form of
structure a plate of any size may be con-
structed, since all that is necessary 1s to cut
in one of its surfaces as many slots as is nec-
essary to make up a structure of the desired

S1ze.

scribed, the parts of the plate between the
slots are left with the original surface un-
changed in shape and undisturbed. The
plate is preferably gronnd and polished or
otherwise brought to the desired finished sur-
face before it is submitied to the action of
the cutters, and the possibility of doing this
constitutes an important advantage of my in-
vention. The depth of the slots and their
distance apart are determined according to
the mathematical rule above stated, so that
when the glass plate is set in position sub-
stantially all the rays of light coming from
the principal direction and falling upon the
upper surface of the slots shall be reflected
internally therefrom and pass through the

face of the plate without a second reflection

from the under surface of adjacent slots.
By the word ‘“slot” I mean a crevice or
opening formed in the face of the plate and
having nearly parallel sides as distinguished
from the open V-shaped depressions between
ordinary prism-surfaces.
I claim— |

When a glass plate 18 slotte& as above de-
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1. An illuminating glass plate with sub- -

stantially parallel faces, and having on one
side a series of s8lots inclined at such angle
to the faces of the plate that the angle be-

tween the upper surface of the slots and the

principal rays of light refracted from the
light-receiving face of the plate shall be sub-
stantially equal to the angle between said
upper surface and a line which is substan-

- tially at a right angle to the face of the plate;

substantially as desecribed.

2. An illuminating glass plate having
arooves with intermediate translucent glass
surfaces through which the rays of light may
be directed, said grooves being filled with
opaque material; substantially as described.

3. Anilluminating glass plate having slots
with nearly parallel sides, and intermediate
translucent glass surfaces through which the
rays of light may be reflected from the sur-
faces of the slots, said grooves being filled
with opaque material; substantially as de-
scribed.

In testimony whereof I have hereunto set

my hand.
FRANK L. O. WADSWORTH.

Witnesses:
THOMAS W. BAKEWELL,
GEORGE B. BLEMMING.
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