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1896, No, 233,140,

Zo all whom it may concern:

Be it known that we, ANDRE BLONDEL, a
citizen of ¥France, and SPIRIDION PSAROU-
DAKI, a citizen of Turkey, residing at Paris,
France, have invented certain newand useful
Improvements in Reflectors; and we do here-
by declare the following to bea full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to letters or figures of reference
marked thereon, which form a part of this
specification.

This invention has been patentedin France
September 30, 1896, No. 233,140: in Austria-
Hungary January 6, 1804, No. 4£8,988; in Ger-
many March 16, 1883, No. 78,8043 in England
October 12, 1893, No. 14,185, and in Belgium
March 13, 15894, No. 108,985.

Our invention relates to a globe or disk
shaped reflector made entirvely of clear glass
and designed to be a perfect mirror—that is
to say, to refiect all light falling upon it. It
1s made, preferably, in the form of a segment
of a sphere, but it may be of other forms,
such as curved or straight tapering. The ob-
ject is to cause complete reflection of light by
its refraction and reflection. Our reflector
may be made independent for use alone or it
may be molded as a part of a globe. Ourre-
flector is formed with a series of concentrie
triangular prisms upon the outer or convex
surface of the reflector and triangular prisms
upon the inner or concave surface at right
angles to those upon the convex surface.

Ifigure 1 1s a vertical elevation of the reflec-
tor, looking upon its concave surface. TFig.
2 1s a vertical elevation viewing the convex
surface. Iig. 31is a sectional view of the re-
flector on an enlarged scale, showing the form
of the exterior prisms. Fig. ¢ is a section of
the reflector on a large scale, showing the
form of the interior prisms. Fig. 5 is a ver-
tical section of a reflector designed to throw
the light upward, as shown in the drawings.

Referring to Fig. 1, it will be secen that the
prisms in that figure radiate from the eenter
of the convex surface and are triangular in
shape. |

Viewing Fig. 2, it will be seen that the ex-
ternal prisms are concentric and deseribed
from the same center asthe center from whieh
the Interior prisms radiate.

SO

Viewing Fig. 4, the ray « enters the glass of ss

the interior prismn by refraction, penctrates
the glass, and strikes upon the exterior sur-
face of thie external prism at «'. There it is
refleeted to the opposite surface of the same

rism at &', and thenee returns throuceh the 6o
) o

rlass and ont of the interior prism by refrac-
tion at b,

Viewing Fig. 5, which is a vertical seetion
of a reflector embodying our invention, the

exterior surface A I3 C hasupon it triangular 65

prisms which are coneentric and which in the
posttion shown in that figure are horizontal,
while the interior prisms are vertical, Leing
largest at the largest diameter of thereflector
and reducing in size to their center, where
they disappear.

This application is a division or portion of
the application, Serial No. 543,021, to us for
lamp-globes, which has since been issued as
PPatent No. 563,836.

For the purpose of clearness we insert a
form of calculation which we have used in
determining the profiles of the interior and
exterior triangular surfaces.

70

75

Referring to the drawings, Fig. G represents So

a section of an interior prism; Fig. 7, a sec-
tion of an exterior prism, and Fig. 8 an inte-
rior prism. Rays of light are indicated by
solid lines and angles by dotted lines.

Let a b cand g ¢, Figs. 6 and 8, represént 85

the profiles of the interior triangular sur-
faces, and d e f the profile of an exterior tri-
angular surface. Let 1 represent the ray be-
fore it is refracted by the surface a 0, and 2
the ray after refraction, a the angle of inci-
dence, ¥ the angle of refraction, and & the
angle of deviation from the direction 1.

sl
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I'rom Fig. 6 the angle of deviation is given | coming to the surface It ¢, vy the angle ol -

by the equation

O == a -,

Whencee
(.]) Sin. 0 = sin. (.rl“ — }f) - -

STHL o CORL 7 - COS, e SINL )7,
From the aw ol refraction we have

10 - 1 .
SINL ) == 8. ok
i
where nequals the index of refraction forlight
when passinge from glass into air.  Whenee

]S —— - ) . -_[_____..____._ .
JO8. ) :Vl — sin, * y :\/1 — . sin. * e,
.fil"-.'

Substituling these values of sin. p and cos. y
in (1), we have
20

e -
Sosin.fa — ¢os. @ s &

Sin. 6 — sin. fr\fl _ 1
1 T .

Qr

. . 1L 1
Sin. 6 = sin, « (Jl — . 8in. *a — = cos, a}.
n> 7

25

IF'rom this equation we may compute a use-
ful table of values of & corresponding to de-
termined values of . Ifor example, a table

7

t )}
3o for the case ol v = follows:

ld

Table 1.

o ¢ 3 f fr

o — 100 . d— 3 22 24

35 2 . G 16 40
S 11 30

a0 .. 12 925 .

0o 14 42 51

11 .. 15 5 40

40 11 48 15 37 20

Frowm this table we can draw the profile a U
in such a way as to get any desired angle of
deviation 0. Ilaving done so, let 2 represent

45 the ray after refraction.
Now, referring to Fig. 7, draw the surfaces
d e fsoastoget the desired direetion 4 of the

ray after reflection at the two surfaces d e

and e f. These directions are readily deter-

so mined by the law of reflection—namely, the
angle of incidence equal the angle of refrac-
tion—or from the figure

v, = O,

oz and
vy = O,

Since it is desired that the rays should not

be refracted on these surfaces, itisonly neces-

sary to so draw them that the angles of inci-

6o dence a, and a; will be greater than forty-
five degrees. Ilaving drawn the surfaces de
and e f so as to give the desired direction 4
of the ray, all that is now necessary is to draw
the surface i 7 of the interior profile Fig. S

65 in such a direction as to give the desired di-
rection 5 of the ray after refraction. Let 4

be the direction of the ray in the glass before |

1

cidence, y, the angle of refraction, and o, the
angle of deviation from thedirection 4. I'rom 7o
the figure

T {5\3 =) — (¥

Whencee

(3) ~S11. 61 — Sitt. ()’I — (l'l) I 7 g
SIN. )7, COS. Q) — CO8. )7, SN oy,

IFrom the law of refraction we have

"1

Sin. ) == 0 SN, g,

where nequals the indexof relraction forlieht

- when passing {rom glass into atr. Whenee

B

Cos. ¥y, = V1 —sin.?y, = V1 — nn*siu "«

Substituting these values of sin. 37, and ¢os. 37, o
in equation (2} we have

| Sin. ¢, =n sin. @, cos. a,—sin.a; v/ 1 — " s." a,

L Or

Sin. 8, = sin. a, (n cos. @, — V1 — n?sin.* ;). 9°

From this equation we may complete a use-
ful table similar to Table I of values of 0,
corresponding to determinate values of o,
Ifor example, .

7>
Talile 11,
O ! {1 ’ ¥
v, = 100 . 6, = b HoH2
ag .. 10 o1 Oy o6
30 .. 17 5o 20
39 .. 2L 21 5
40 .. 5 S
41 .. g a0 L
K W, h 4
41 48 5 11 2o (s

Now from this table we can draw the profile
It 7in such a way to et any desired angle of
deviation J,. TFor the refracting-surfaces
shown in Figs. 6 and S it is necessary to draw
them so that there will be no reflection of the 110
rays, and this is accomplished by placing
them at such an angularity with the rays 1
and 4 that the angles of incidence «, and «v,
are less than forty degrees.  Since the trian-
cular surfaces are small, all of the rays strilk- 1153
ing any one of them are supposed to be par-
allel. This makes the construetion gquite sim-
ple, as all the rays coming in contact with
any surface remain parallel after both re-
fraction or reflection. 120
To construct the refracting and reflecting
surfaces in the manner above explained, the
diffusion of the light is of conrse predeter-
mined. In other words, the dircctions o ol
the rays after the last refraction are prede- 125
termined. It is then only neecessary to con-
strict the surfaces in such a way as to give
the predetermined directions to the rays.
IHaving thus described our invention, what.

we claim, and desire to secure by Letters Pat- 130

ent, 15—

1. A reflector made of clear or transparent
olass having flutings on its opposite faces, the
flutings on one face being arranged at about



1O

593,348 2

right angles to the Mutings on the other face

and the profiles of said {flutings being trian-
oular,

2, A reflector made of clear ortransparent,
olass, a portion of which is provided on 18
exterior with hovizontal {flutings, the profiles
of which arve {riangular and the mtertor suyp-
face of which is provided with aseries of ver-

tical flutings, the profiles of which are trian-

suiar,

3. A rellector made of clear or transparent
olass which is convex on one side and con-
cave on the other, and having (lutings on 143
concave and convex surlaces, said flatings

Dbeing arranged at about right angles to one

another, the profliles of said lutings being tri-
angular,

4. A rellector made of clear or transparent
rlass concave on one side and convex on the

other, having triangular coneentrie prisms
upon its convex surface, and havimg flutings
npon its coneave surface which radiate from
thecenterolihe eiveles of the exterior prisms,
S, A rellector maode of elear or transparent
olnss, beine coneave npon one side and ¢on-
vex upon the other, having triangular con-
centrie prisims of uniforim shape on 1ts convex
surfaces, and having on its coneave surface
a series ol triangular prisms which radiate
from the center of the cireles of the extertor
Prisns.
Intestimony whercof weaflivoursignatures
in prescenee of two witnesses,
ANDIRUE BLONDIEL
SPIRTDION PSAROUDAKL
Y LN eSSCS:
(+. DY MESTRAL,
C'IY DI STROPSTITIRE,



	Drawings
	Front Page
	Specification
	Claims

