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-7 Claims.

Thfs 1nvent;ion relates to cmema.tographlc pro-
Jjectors of the type having a light source combined
with a condenser and one or several light re-
flectors.

The principal object of the invention is the
provision of a cinematographic projector of high
efficiency. The invention consifts in a cinemato-
graphic projector having an optical condenser
which comprises a cone-shaped member of re-
fractive and transparent material placed in the
path of the luminous flux reflected by a light
reflector formed by. a surface of revolution, said
cone-shaped member having its axis coinciding
with the axls of the reflecting surface of revolu-
tion,

The accompanying drawing represents by way
of example an axial section through a light pro-

* jector according to the invention.
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The represented projector comprises two re-
flecting surfaces 27 and 28 formed by fragmentary

ellipsoids of revolution, and a prismatic body of ~

revolution or cone 35 disposed so as to recelve
the rays reflected by the two reflecting surfaces:
These surfaces are represented as forming a por-
tion of a light bulb 30 having an incandescent
filament 32, . The reflectors could however. be
formed distinct of the bulb which would then be
an ordinary transparent light bulb.

The inwardly bulged portion 29 of the bulb is
transparent and the two reflegiing surfaces 21
and 28 are facing each other.
has a great focal distance, its proximate focus

.being at 25 and its remote focus at 26, while the

reflector 28 has one focus at 31 and the other also
at 25 coinciding with the proximate focus of the
reflector 21. Rays emitted by a luminous point

situated in the focus 25 will be reflected by the -
reflector 27 to converge to the focus 26, and by the.

reflector 28 to converge to the focus 31.

When & light source 32 is placed intermediate
the two foci 25 and 31, it will be axially exfocalized
relative to the common focus 28 of the two Te-
" flectors.

in 33 by reflection of the rays by the ellipsoid 28.
The ellipsoid 27 receives therefore rays from a

. light source having twic« the length of the actual

source 32, the rays which are concentrated
through 33 continuing their path to impinge on
the reflector 27. Some of these rays will be re-
flected in parallel directions by different points
of the reflector 21. Any vertical plane containing
the axis of the device will thus contain a band of
-parallel rays and the lamp as a whole reflects g
luminous flux in the shape of a hollow cone "hay-

’

“The reffector 27 -

(Cl. 88-—24)

ing a wall of a certain depth. A glass cone 35
the axis of which coincides with that of the re-
flectors can be placed in the path of the reflected
light, and when the position of the cone along
the axis, its angle and the refractive power of

"the glass are suitably chosen, the reflected lumi-

nous cone can be transformed ‘into a parallel
cylindrical beam without showing a tube of
shadow in its center. The parallel inclined rays
34 are deviated by the cone 35 so as to become
parallel to the axis after refraction. The rays
36 and 3871 which deviate from the parallel rays
34 are also refracted by the cone 35 and deviate
less from the axis after refraction than bhefore.

-The device described can be used for projection

‘purposes and particularly in cinematographic ap-

paratus. When a convergent lens is placed above
the cone 35, the light beam may be concentrated
to the focus of an objective lens.

In order to avoid an aberration of the parallel
rays when traversing the glass of the bulb, the
portion 28 of the bulb will be made to extend at
right angles to the ray 34. ‘
. The described device is more advantageous
than a lamp with an ordinary condenser, since

the light beam which will be directed towards -

the condenser forms a much smaller angle with
the axis than the light beam of known lamps
where the beam is reflected under a solid angle
of about 2r(1—cos 45°). The luminous recupera-
tion obtained with a condenser can therefore be
about ten times greater with the described device
than with ordinary lamps.

It is also seen that in all described examples,
the rays emitted by the light source impinge on
the reflectors at a small angle of Incidence where-
by the efficiency of the lamp is increased, inde-
pendently of the fact that the captured flux forms
an extremely large portion of the total fiux of the
light source.

I claim:—

1. In a cinematographic projector, the combi-

- ,.nation of a lamp bulb forming a body of revolu-
" A real image of the source 32 will be formed

tion, a body portion of the bulb forming two el-
liptically sectioned reflecting zones facing each
other, one focus of each reflecting zone bheing

situated at a common point within the bu'b, the

second focus of each refiecting zone being situ-
ated -on the axis of revolution of the bulb, one
of said second foci being situated outside of the
bulb and the other second focus being situated
within the bulb and between said common point
and the focus outside of the bulb, a fillament ex-
tending from said common point along the axis
of revolution towards the second focus within

10

15

20

25

30

35

40

45

55



10

15

20

25

30

35

40

45

50

55

™

60

65

70

2

the bulb, and a transparent refracting mermber
having the shape of an entire cone placed outside
of the bulb in the path of the reflected light rays
and in proximity to said focus situated outside
of the bulb, the axis of said cone coinciding with
the axis of revolution of the bulb and the base
of the cone facing the bulb.

2. In a light projecting device, the combination
of an elliptically sectioned reflector having a re-
flecting surface in the shape of an annular zone,
a light source placed in the axis of the elliptical
reflector and in proximity of that focus thereof
situated close to reflecting surface, whereby light
rays emitted- by said source are refiected by the
annular reflecting surface as a beam having the
shape of a hollow cone, the vertex of which is
situated in the region of the second focus of the
reflector, and a transparent light refracting mem-
ber having the shape of an entire solid cone
situated in front of the reflector in the path of
the reflected beam and in the reglon of the sec-
ond focus of the reflector, the axis of said cone-
shaped refracting member coinciding with the
axis of the reflector, the angle at the vertex of
the light refracting member being determined in
accordance with the refractive power of the ma-

terial of said member and with the angle of in-.

clination of certain rays of the reflected beam
of light relative to the axis whereby said rays
form a substantially cylindrical solid beam of
light after passage of the reflected beam across
said refracting member.

3. In a light projecting device, the combina-
tion of an elliptically sectioned refiector having
a reflecting surface in the shape of an annular
zone, a light source placed in the axis of the el-
liptical reflector and in proximity of that focus
thereof situated close to the reflecting surface,
whereby light rays emitted by sald source are re-

flected by the annular reflecting sutface as &

peam having the shape of a hollow cone, the ver-
tex of which is situated in the region of the sec-
ond focus of the reflector, and a transparent light
refracting member having the shape of an en-
tire solid cone situated in front of the reflector
in the path of the reflected beam and in the
region of the second focus of the reflector, the
axis of said cone-shaped refracting member co-
inciding with the axis of the reflector and the
base of said member facing the reflector, the
angle at the vertex of the light refracting mem-
ber being determined in accordance with the re-
fractive power of the material of said member

and with.the angle of inclination of certain rays

of the reflected beam of light relative to the axis
whereby said rays form a substantially cylindrical

solid beam of light after passage of the reflected .

beam across said refracting member.
4. In a light projecting device, the combina-~

"ing an elliptically sectioned annular reflecting .

tion of two elliptically sectioned annular reflect- .-

ing zones facing each other, and having a com-
mon axis, one focus of each reflecting zone be-
ing situated at a common point between the two
zones, the second focus of each reflecting zone
being situated on said common axis, one of said
sécond foci being situated outside of the two re-
flecting zones and the other second focus being
situated between the two zones and between
said common point and the focus outside of the
two zones, a light source sitnated on the axis
of the reflecting zones and in proximity of said

_eommon point, and a transparent light refract-

ing member having the shape of an entire solid
cone placed in the path of the reflected light
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rays and in proximity to said focus situated out-
side of the two reflecting zones, the axis of said
cone coinciding with the axis of sald two zones
and the base of the cone facing the bulb.

5. In a light projecting device, the combina~-
tion of & lamp bulb having a body portion form-

zone, one focus of the reflecting zone being sit-
uated within the bulb and the second focus being
situated outside of the bulb, a filament situated
in the axis of the elliptical reflector and in
proximity to said focus within the bulb whereby
ligsht rays emitted by said filament are reflected
by the annular reflecting surface as a heam
having the shape of a hollow cone the vertex of
which is situated in the region of said second
focus outside of the bulb, and a transparent light
refracting member having the shape of an en-
tire solid cone situated outside of the bulb in
the path of the reflected beam and in the region
of said second focus, the axis of said cone-shaped
refracting member coinciding with the axis of
the reflector, the angle.at the vertex of the
refracting member, the refractive power of the
material of this member and the position of the
member with respect to the second focus.of the
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reflecting surface being such that a portion of ’

the light rays of said reflected beam is trans-
formed by said refracting member into a sub-
stantially cylindrical solid light beam having its
axis coinciding with the axis of the reflector.
“ 6. In a light projecting device, the combina-
tion of an elliptically sectioned reflector having a
reflecting surface in the shape of an annular
zone, & light source situated near the proximate
focus of the reflecting surface whereby light rays
emitted by said source are reflected by said an-
nular zone as a beam having the shape of a
hollow cone the vertex of which is situated in
the region of the remote focus of the reflector,
and a light refracting cone-shaped member sit-
uated in the region of the remote focus of the
reflector and having its axis coinciding with the
axis of the reflector and its base facing the re-
flector, said refracting member having a refrac-
tive power and being. positioned with respect to
said reflected bear: so as to refract a portion
of the rays of said beam in the shape of a sub-
stantially cylindrical solid beam of light having
its axis coinciding with the axis of the reflector.
7. In a light projecting devige, the combina-
tion of an elliptically sectioned .reflector having
a reflecting surface in the shape of an annular
zone, a° light source situated near the proxi-
mate focus of the reflecting surface whereby
light rays emitted by said source are reflected
by said annular zone as a beam having the shape
of a hollow cone the vertex of which is sit-.
uated in the region of the remote focus of-the
reflector, and a light refracting cone-shaped
member situated in the region of the remote
focus of the reflector and having its axis co-
jnciding with the axis of the reflector and its
base facing the reflector, said light refracting
member being positioned relative to said re-
mote focus in accordance with the refractive
power of said member and with the angle of in-
clination of certain light rays of said reflected
light beam relative to the axis of the reflector
so as to refract sald rays in a substantially cy-
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lindrical, solid light beam having its axis co-

inciding with the axis of the reflector.
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