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This invention relates to safe lights such, for
example, as commonly used in the handling of

" photographic materials.
It is one object of the invention to provide a
safe light wherein it is possible by adjustment
within the casing to vary both the color and the

intensity of the emitted light to suit all normal .

working conditions. : ] .
Another object is to provide a safe light where-
in it is possible by simple adjustment of a rotat-
able element within the casing to vary the color
of the light from, for example, green to yellow or
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red, and at the same time to control separately .

the intensity of the emitted light. .

A further object is to provide such a-safe light
wherein the control of the color and intensity of
the light is secured by relative rotation of polar-
izing elements mounted within the casing in the
path of the emitted light. - )

A still further object of the invention is to pro-
vide a safe light wherein'the control of the color
‘and the intensity of the emitted light is secured
by relative rotation of a plurality of color polar-
izers and a plurality of neutral polarizers mount-
ed in the casing in the path of said light.

Other objects and advantages will in part ap-
pear and in part be pointed out in the course of
the following description of one embodiment of
the invention, which is.given as a non-limiting
example, in connection with the accompanying
drawing, in which: '

Figure 1 is a view partly in elevation and
partly in section of a safe light embodying a form
of the invention;

Pigure 2 is a perspective view partly broken
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away showing one of the light-polarizing ele--

ments used in the safe light shown in Fig. 1; and
Figures 3, 4, and 5 are sections on the line 4—4
in Fig. 1, illustrating somewhat diagrammatically
different positions of certain of the elements in
the operation of the safe light shown in Fig. 1.
Referring to Fig. 1, element 10 represents a
conventional light bulb mounted within a suit-
able “reflecting casing 2. Positioned in the
mouth of casing (2 in the path of light emanating
from bulb 10 is a laminated filter element {4 com-
prising a central layer 15 bonded between the
outer layers 16 of glass or other transparent
plastic. Layer 15 preferably comprises polarizing
- material of special characteristics which will be
described in more detail hereinafter in connec-
tion with Fig. 2.
Mounted in casing [2 in paralle] relation with
polarizer 15 is a second laminated filler element

18 comprising a central layer 20 bonded between *

40

45

.‘tlength bands or colors.
3 -to Fig. 2, layer 15 is shown as in laminated form,

outer layers 22 of glass or other transparent
plastic. Element: {8 is preferably provided with
mesans for controlling its rotation, for example,
pin 25 mounted in filler rim 24 and passing
through a slot 26 in casing 2. .

Similarly mounted in casing |2 is a third lami-
nated filter element 28 comprising a central layer
30 bonded between protective outer layers 32 and
similarly provided with control means In the
form of pin 35 mounted in filter rim 34 and pass-
ing through slot 36 in casing 2.

. Preferably, one of the polarizing filters, for ex-
ample the element I4 may be fixedly mounted
and the other elements, as described, rotatably
mounted. This is, however, not necessary. - Fur-
thermore, any of the elements may be fixedly
mounted, the others being rotatable.

In the preferred embodiment of the invention,
layers 20 and 30 comprise neutral polarizing ma-
terial adapted to polarize uniformly substantially
all visible light, and suitable materials for this
purpose include polarizing sheets” or films sold
under the trade name “Polaroid.” Slot 26 is
preferably of such length as to permit polarizer
20 to be rotated through 90°. Slot 36 is prefer-

- ably of such length as to permit polarizer 30 to be

paralleled or crossed with polarizer 20 in any
relative position of polarizer 20. Slot 36 should
therefore be of sufficient length to permit sub-
stax{tlally 180° of rotation for polarizer 30. ‘

Polarizing layer I5 preferably comprises a pair
of crossed polarizing elements each adapted to
polarize light of different, predetermined wave
For example, referring

comprising a pair of component layers 38 and 40
each of which is a polarizer for a different wave.
length band. For example, one layer may advan-
tageously be of such polarizing properties that it
will polarize the incident light so as to transmit
substantially only green light of one component
of the incident beam, and the other layer simi-
larly be adapted to transmit substantially only
red light of one component of the incident beam,
The transmission axes of layers 38 and 40 are
represented . as being parallel respectively to

. arrows #2 and 44 and the two layers are prefer-

ably assembled in such manner that their trans-

" mission axes are substantially at right -angles to

each other. -
Layers 38 and 40 may be formed of & variety of
materials such, for example, as fllms or sheets of

suitably dyed or stained plastic.. Preferred mate-

rials for this purpose comprise plastics of the.
class consisting of transparent, linear, high
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polymers the molecules of which contain hydroxyl
groups, and examples thereof include polyvinyl
alcohol, polyvinyl acetal and regenerated cellu-
lose. Particularly good results have been ob-
tained with polyvinyl alcohol, and layers 38 and
40 may advantageously comprise sheets of this

material which have had the molecules therein

.oriented to substantial paralleism and the
oriented portions of which have incorporated
therein a dichroic dye or dyes of the desired color.
Such dyes are preferably chosen with a view to
their ability to show high dichroism for a rela-
tively narrow wave length band, and the dye used
in one sheet will preferably be of such a color that
it shows relatively little or no absorption for light
of the wave length band absorbed by the dye used
in the other said layer.

For use in a safe light, a preferred combination
of colors in polarizer 15 is red and green. For
example, layer 38 may comprise a sheet of poly-
vinyl alcohol which has been cast from a solution
containing a suitable dichroic red dye such as
Solantine Red 8BL. - Layer 48 may similarly com-
prise a sheet of polyvinyl alcohol cast from a solu-
tion to which has been added a dichroic green
dye such, for example, as a mixture of Solantine
Yellow FF and Niagara Sky Blue 6B. Sheets pre-
pared in this manner appear to show the best
dichroism when the molecules therein are sub-
stantially completely oriented, as for example by
stretching the sheet to six or seven times its cast
length. The stretched sheets may then be as-
sembled in superimposed relation with their re-
spective directions of molecular. orientation at
right angles to each other, and they may, if de-
sired, be laminated together by any suitable ad-

hesive such as a solution of polyvinyl alcohol.

’ In considering the operation of the polarizer
prepared as described above, it should be borne
in mind that red layer 38 is a polarizer primarily
for light in the green band of the spectrum and
partially for light in the violet band, by reason

"of the fact that it absorbs one component of
such light but transmits most of both compo-
nents throughout the remainder of the spectrum.
Similarly, green layer 40 is primarily a polarizer
for light in the red and blue bands of the spec-
trum, inasmuch as it absorbs one component of
light in those points but transmits both com-
ponents of other light. It follows that when
layers 28 and 30 are superimposed with their
transmission axes crossed, they will together ab-
sorb most of both components of the light at
the blue-violet end of the spectrum but will
transmit one component of light throughout the
remainder of the spectrum.. Since this light is
substantially minus blue-violet, its color will be
predominantly yellow. :

Pigs. 3-5 illustrate somewhat diagrammati-
cally the operation of a safe light embodying
the invention. In these figures arrow 45 rep-
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arrow 45 is substantially parallel with arrow 44
and therefore perpendicular to arrow 42.

The light transmitted to polarizer 20 by ele-
ment. 18 comprises predominantly red light vi-
brating parallel to arrow 44 and predominantly
green light vibrating parailel to arrow 42, the
red light vibrating parallel to arrow 42 having
been absorbed by green layer 40 and the green
light vibrating parallel to arrow 44 having been
absorbed by red layer 38.

Inasmuch as the green component of the light
incident on polarizer 20 is vibrating at right
angles to arrow 45, it is absorbed in said polar-
izer. The red component, however, is vibrating
parallel to the transmission axis of polarizer 20
and is accordingly freely transmitted thereby. It
follows, therefore, that in this relative position
of polarizers 15 and 20 the light transmitted is
predominantly red, as is indicated by the shad-
ing in Fig. 3. Such light is suitable in a photo-
graphic dark room when working with ortho-
chromatic materials, that is to say, light-sensi-
tive photographic materials which are not af-
fected by red light. ‘

In Pig. 4 the polarizer 20 is shown as having

-been rotated within the casing to a position

wherein pin 25 is substantially equidistant from
the ends of slot 26. In this position, the trans-
mission axis of polarizer 29 is at angles of sub-
stantially 45 degrees with the transmission axes
of both layers in polarizer 15, as is indicated by
the relative positions of arrows 42, 44, and 45.
Polarizer 20, therefore, will absorb approximately
fifty percent of both the red and green com-
ponents transmitted to it by element 15, but will
transmit the remaining fifty percent. Inas-
much as the transmitted portion will contain
virtually no blue-violet light, as pointed out

. above, it will be seen that its predominant color

40

will be yellow, as is indicated by the shading in

. Pig. 4. Such light is suitable for use in a photo-

45

50

55

graphic dark room when working with light-
sensitive materials which are not affected by yel-
low light such, for example, as the ordinary types
of photographic printing papers. . :

In Fig. 5, polarizer 20 is shown as having been
rotated within the casing until pin 25 is at the
opposite end of slot 26 from. the position shown
in Fig. 3. In this position, arrow 45 is substan-
tially parallel with arrow 42 and therefore per-
pendicular to arrow 44. The converse of the op-
eration shown in Fig. 3 will therefore take place.
The red component of the light transmitted by
element 15 is vibrating parallel to arrow 44 and
is accordingly absorbed by polarizer 20. The

. green component, however, is vibrating parallel

to the transmission axis of polarizer 20 and is
therefore transmitted thereby. It follows, there-

. fore, that in these relative positions of polarizers

60

resents the transmission axis of neutral polarizer -

20 and arrows 42 and 44 represent the direc-
tions of the transmission axes of polarizers 38

and 49 respectively. It will be noted that these

elements are preferably so positioned with re-
spect to each other and to slot 26 that when pin
28 is at either end of said slot, the transmission
"axis of polarizer 20 will be respectively parallel
and crossed with the transmission axes of the
color polarizers. :
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In Fig. 3, polarizer 20 is shown as having been .

rotated within the casing to a .position wherein

pin 28 is at one end of slot 26. In this Pposition 75

15 and 20, the light transmitted is green, as is
indicated by the shading in Fig. 5.

It will be apparent from the foregoing that
the relative positioning of polarizers 20 and 15
with respect to their transmission axes may be
varied at will and produce any desired propor-
tion of green and red in the transmitted light.
During such adjustment, polarizer 30 will pref-
erably be rotated in unison with polarizer 20,
inasmuch as it takes no part in the determina-
tion of the color of the light. However, once
the desired position- of polarizer 20 is deter-
mined, polarizer 30 may be rotated with respect
thereto in order to control the intensity of the
beam emitted from the light. If the transmis-
slon axes of polarizers 20 and 30 are parallel,
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polarizer 30 will transmit substantially all of
the light transmitted to it by polarizer 20, If
polarizer 30 is then rotated through ninety de-
grees, it will absorb substantially all of the light
transmitted by polarizer 20 and will accordingly
act as a shutter. Obviously any desired inter-
mediate position may similarly be secured. This
feature of easy control of the intensity of the
‘emitted light is particularly advantageous in the
positions shown in Figs. 4 and 5 when yellow and
green light, respectively, are emitted. For ex-
ample, with polarizers 15 and 20 in the relative
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transmission axes relatively perpendicular, a
third polarizing element adapted to bolarize
uniformly substantially all visible light, and
means for rotatably mounting said third polariz-
ing element within said casing in parallel re-
lation with and substantially overlying said first
named polarizing elements. '

2. An article of manufacture comprising, in
combination, a light source, casing means sub-

stantially enclosing said light source, a plurality

of light-polarizing elements adapted to polarize

_ uniformly substantially all visible 'light, a third

positions shown in Fig. 5, polarizer 30 may be .
set with its transmission axis at an angle slightly -

less than ninety degrees to the axis of polarizer
20, thus permitting the transmission of & faint
green light suitable in a photographic dark room
when working ‘in the usual manner with pan-
chromatic materials. .

It will be seen that one of the outstanding
features- of the above safe light is that it may
pe used under any conditions of photographic
dark room practice. Furthermore, the construc-
tion shown makes it extremely simple to vary
the color and intensity of the light to suit all
conditions. .

_ Another advantage of the invention is that it

is possible to set polarizers 15 and 20 for light’

of one color, for example red, and then to rotate
polarizer 30 and thus fade the emitted light at
will from red to extinction and vice versa. If
desired, the same effect may be obtained in &
simpler construction by climinating one of the
color polarizers and seiting polarizer 28 with
transmission axis crossed with that of the other
color polarizer., '

Tt will be obvious that numerous other changes
may be made in the construction of the above
described light without departing from the scope
of the invention.” For example, the relative po-
sitioning of the polarizers may be. altered, and
any two or three may be provided with rotat-
able mountings. Furthermore, polarizers for
colors other than red and green may be sub-
stituted herein without changing any essential of
the invention.

Since certain changes may be made in the
above article and different embodiments of the
invention could be made without departing from
the scope thereof, it is intended that all mat-
ter contalned in the above description or shown
~in the accompanying drawing shall be inter-
preted as illustrative and not in a limiting sense.

It is also to be understood that the following
claims are intended to cover all the generic and
specific features of the invention herein de-
scribed, and all statements of the scope of the
invention which, as a matter of language, might
be.said to fall therebetween.

Having described my invention, what I claim
as new and desire to secure by Letters Patent is:

i. An article of manufacture comprising, in
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light-polarizing element adapted to absorb one
component of light of a predetermined wave
length band and the component vibrating at

right angles thereto of light of a different pre-.

determined wave length band, each of said bands
being respectively narrower than .the visible
spectrum, means for mounting said polarizing
elements in substantially parallel relation within
said casing in the path of the light emitted
therefrom, said uniformly polarizing elements
being positioned adjacent each other, two of said

. elements being rotatably mounted with respect
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to each other and to said third element, and

means for rotating said rotatably mounted -

elements.

3. An article of manufacture comprising, in
combination, a light source, casing means sub-
stantially enclosing said light source, a light-
polarizing element adapted to polarize light of a
predetermined wave length band less than' the
visible spectrum, a second light-polarizing ele-
ment adapted to polarize light of a predeter-
mined wave length band less than the visible
spectrum and at least partially different from
the band polarized by said first riamed ‘element,
means for mounting said polarizing elements in

substantially parallel relation within said casing.

in the path of the light emitted therefrom, said
elements being positioned with thelr respective

“ transmission axes relatively perpendicular, 2
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“ing - elements,
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combination, a light source, casing means sub- .

stantially enclosing said light source, a lght-
polarizing element adapted to polarize light of a
predetermined wave length band less than the
visible spectrum,. a second light-polarizing ele-
ment adapted to polarize light of a- predeter-
_‘mined wave length band less than the visible
spectrum and at least partially different from
the band polarized by said first named element,
means for mounting said polarizing elements in
substantially parallel relation within said casing

in the path of the light emitted therefrom, said. .

elements being positioned with their respective
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third polarizing element adapted to polarize uni-
formly substantially all visible light, means for
rotatably mounting said third polarizing element
within said casing in paralle] relation with ‘and
substantially overlying said first named polariz-
a fourth polarizing element
adapted to polarize uniformly substantially all
visible light, and means for rotatably mounting
said fourth polarizing element within said cas-
ing adjacent to, in parallel relation with, and
substantially overlying -said third polarizing
element. . .

4. An article of manufacture comprising, in

combination, a light source, casing means sub-
stantially enclosing said light source, a dichroic,

light-polarizing element adapted to transmit .

light in the green band of the spectrum in sub-
stantially unpolarized condition and to polarize
light of other wave lengths, a second dichroie,
light-polarizing element adapted to transmit
light in the red band of the spectrum in sub-
stantially unpolarized condition and to polarize

light of other wave lengths, means for mount-

ing said elements in substantially parallel rela-
tion within said casing in the path of light
emitted therefrom, said elements being posi-
tioned with their respective transmission axes
relatively perpendicular, a third polarizing ele-

ment adapted to polarize uniformly substantially

all visible light, and means for rotatably mount-
ing said third polarizing element within said

. casing in parallel relation with and substantially

overlying said first named polarizing elements.
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5. A safe light comprising, in combination, a
light source, casing means substantially enclosing
said light source, a dichroie, light-polarizing ele-
ment adapted to transmit light in the green band
of the spectrum in substantially unpolarized con-

dition and to polarize light of other wave lengths, .

a second dichroic, light-polarizing element
adapted to transmit light in the red band of the
spectrum in substantially unpolarized condition
and to polarize light of other wave lengths, means
for mounting said elements in substantially par-
allel relation within said casing in the path of
light emitted therefrom, said elements being po-
sitioned with their respective transmission axes
relatively perpendicular, a third polarizing ele-
ment adaptled to polarize uniformly substantially
all visible light, means for rotatably mounting
said third polarizing element within said casing
in parallel relation with and substantially overly-
ing said first named polarizing elements, a fourth
polarizing element adapted to polarize uniformly
substantially all visible light, and means for ro-
tatably mounting said fourth polarizing element
within said casing adjacent to, in parallel rela-
tion with, and substantially overlying said third
polarizing element.

6. A safe light comprising, in combinatien, a
light source, casing means substantially enclosing
said light source,
adapted to polarize uniformly substantially all
visible light, & seécond light-polarizing element
adapted to transmit, of one component of inci-
dent light, light in the red band of the spectrum,
and of the component vibrating at right angles
thereto, light in the green band of the spectrum,
said element being adapted to absorb both com-
ponents of light of other wave lengths, means
for mounting said polarizing elements in substan-
tially parallel relation within said casing in the
path of the light emitted therefrom, one of said
elements being rotatably. mounted with respect to
the other, and means for rotating said rotatably
mounted element.

7. A safe light comprising, in combination, a
light' source, casing means  substantially enclos-
ing said light source, a plurality of light-polariz-
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 the spectrum, said element being adapted to ab-

sorb both components of light of other wave
lengths, means for mounting said polarizing ele-
ments in substantially parallel relation within
said casing in the path of the light emitted there-

_from, two of said elements being rotatably
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a light-polarizing element
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ing elements adapted to polarize uniformly sub-

stantially all visible light, a third light-polarizing
element adapted to transmit, of one component
of incident light, light in the red band of the
spectrum, and of the component vibrating at
right angles thereto, light in the green band of

50

mounted with respect to each other and to said
third element, and means for rotating said rotat-
ably mounted elements.

8. A safe light comprising, in combination, a
light source, casing means substantially enclosing
said light source, a light-polarizing element
adapted to polarize uniformly substantially all
visible light, a second light-polarizing element
comprising a substantially molecularly oriented
sheet of a transparent, linear, high polymeric
plastic the molecules of which contain hydroxyl
groups, the direction of molecular orientation of
one surface of said sheet being substantially per-
pendicular to that of the other said surface, one
of said surfaces having incorporated therein a
red-dichroic dye, the other of said surfaces hav-
ing incorporated therein a green dichroic dye,
means for mounting said polarizing elements in
substantially parallel relation within said casing
in the path of the light emitted therefrom, one of
said elements being rotatably mounted with re-
spect to the other, and means for rotating said

rotatably mounted element.

9. A safe light comprising, in combination, a
light source, casing means substantially enclosing
said light source, a plurality of light-polarizing
elements adapted to polarizé. uniformly substan-
tially all visible light, a third light-polarizing
element comprising a substantially molegularly
oriented sheet of polyvinyl alcohol, the direction
of molecular orientation of one surface of said
sheet being substantially perpendicular to that

of the other said surface, one of said surfaces

having incorporated therein a red dichroic dye,
the other of said surfaces having incorporated
therein a green dichroic dye, means for mounting
said polarizing elements in substantially parallel
relation within said casing in the path of the
light emitted therefrom, said uniformly polariz-
ing elements being positioned adjacent each
other, two of said elements being rotatably
mounted with respect to each other and-to said
third element, and means for rotating said ro-
tatably mounted elements. :

WILLIAM H. RYAN.



