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This invention relates to improvemenis in
material for controlling illumination and method
-0f using the same, and more particularly to msg-
terial highly desirable for window shades or the

& like of such construction that the same may be

varied as circumstances warrant to distribute
or diffuse light entering an enclosure through
any suitable light admitting means, although

- the invention has many and varied uses as will

10

15

20

- 30

be apparent to one skilled in the art.’

In the past, many and varied devices have
been utilized for distributing or cutting oui all
or part of the light entering an enclosure through
a window, and among these devices was thag
which was commonly known as a venetian blind.
Louver windows and louver-hoards have =aiso
been used frequently where it was desired to per-
mit the free passage of air and sound and yet
give full protection from the elements. 1t is now
becoming more and more recognized that vene-
tian blinds are inherently more desirabie de-
vices for diffusing and distributing light than
what are known ordinarily as window shades,
since the venetian blinds provide adjustable

5 means for controlling the amount and distribu-

tion of natural light available at window open-
ings and the like, and entering the enclosure ad-
jacent thereto. - However, venetian blinds, due
to their own peculiar structure, fail to reach the
desired extent of utilizing natural light. As is
well known, venetian blinds have not materially
changed in structure since their origination, ang

. consist of spaced parallel slats of wood adjusta-
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» take up an undesirably great amount of space, .

55

ble so as to reduce the glare from the windows

5 by preventing direct rays of the sun from en-

tering the room. Thesze blinds, however, have
proven highly objectionable in that they inter-
cept and throw back outside 3 great portion of
the light striking a window opening even when
.t is desired to have that light enter the enclosure
and at such times a greater portion of the light
is uselessly disposed of. In other words, venetian
blinds and the like, only reduce the illumination
entering an enclosure through a window and do
not sufficiently distribute the llumination or in-
crease it at' critical points within the enclosure.
Further, venetian blinds, due to the width and
thickness of the slats incorporated therein, the
necessary large spaces between the slats, and the
relatively large means for actuating the slats,
are rendered objectionably bulky and unwieldly,
and are extremely difficult to keep properly
clean. '

Louver windows are obviously abjectionable

-broper illumination within an

way in providing
enclosure. The
ordinary roller shade is also objectionable in that

it merely excludes a portion of the light, ieav-
ing that part of a room nearest the window ex- 60
ceedingly bright and other points of the room
relatively dark.

The present invention has been designed to
overcome the above noted defects and objec-
tions in the provision of g material highly de- 85
sirable for window shades and the like, which
not only reduces the intensity of the light ad-
jacent the window but, instead of reflecting a
bortion of the light back in the general direction
from whence it came, reflects the light in such 70
a manner that normally relatively dark portions
of the enclosure may, when desirable, be illumi-
nated to the same intensity as that portion
nearest the window. .

The present invention also seeks the provision 75
of 2 window shade which may be adjusted to
vary at will the distribution of light within an
enclosure, even to the extent of rendering that
portion of the enclosure farthest from the light
admitting means, more intensely illuminated 80
than that portion of the enclosure adjacent the
light admitting means, )

Another object of the present invention is to
provide an adjustable material for so directing
and diffusing light enteri g an enclosure through 85
& window or the like thai every porticn of the
enclosure may be illuminated to substantially
the desired intensity. ’ .

A further object of the present invention is to
pbrovide a window shade incorporating means 90
therein having a high light reflecting value, the
shade being adjustable so as to properly distribute
the reflected light within the enclosure, whereby
only a minimum part of the light entering the
window is lost and very littlé or practically none 25
is thrown back out of the window. :

Still another object of the present invention is
to provide a window shade or the like which is
easily adjustable to diffuse the light entering 00
the window, in any desired manner, and yet is
sufficiently flexible to be wound on a roller or
otherwise furled when not in use.

A still further object of the present invention is
to. provide a window shade which is easily adjust- 105
able to properly distribute the light over the en-
closure on the inside of the window or to throw a
desired quantity of the light back out of the
window, the inherent resiliency of the shade
causing the same to assume an initial or prede- 110

in that they aid in no material
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termined position of adjustment when the adjust-
ment means are released.

While some of the more salient features, char-
acteristics, and advantages, of means embodying
the present invention have been above pointed
out, others will become apparent from the fol-
lowing disclosures.

The invention includes there and other fea-
tures of construction and combinations of parts
hereinafter described, and shown in a preferred
form in the drawings, as more particularly indi-
cated by the claims.

On the drawings: ‘

Figure 1 is a fragmentary perspective view of &
sheet of material embodying the present inven-
tion,

Figure 2 is a perspective view similar to Figure
1, showing the sheet in a different position of
adjustment.

Fgure 3 is a fragmentary vertical sectional per-
spective view of & different form of material em-
bodying the present invention.

Pigure 4 is a view similar to Figure 3, showing .

the material in a different position of adjustment.

Figure 5 is a cross-sectional view of a portion
of the structure shown in Figures 3 and 4, in an
initial period of development.

Figure 6 is a cross-sectional view of the ma-
terial shown in Figure 5, after the same hes been
flattened for use. ’

PFigure 7 is a fragmentary vertical sectional view
of another form of madterial embodying the
present invention.

Figure 8 is a view similar to Figure 7, showing
the material in a different position of adjustment.

Figure 2 is a fragmentary perspective view of
another form of material embodying the present
invention. i

Figure 10 is a view similar to Figure 9, showing
the material in a different position of adjustment.

Figure 11 is a fragmentsry cross-sectional view

of a sheet of another form of material in an
initial process of making the same. )

PFigure 12 is a view similar to Figure 11, showing
the sheet ready for use.

Figure 13 is a fragmentary perspective view of
a sheei of material made as indicated in Figures
11 and 12,

Tigure 14 is a view similar to Figure 13, showing
the material in a different position of adjustment.

Figure 15 is a fragmentary vertical sectional
perspective view of still another form of ma-
terial embodying the present invention.

Figure 16 is a view similar to Figure 15, show-
ing the material in a different position of adjust-
ment. o

Figure 17 is a reduced fragmentary elevational
view showing one way in which material embody-
ing the present invention may be utilized as &
window shade.

As shown in the drawings:

Various forms of material embodying the
present invention have been arbitrarily selected
for the purpose of {llustrating embodiments of the
present invention, but these forms are obviously
not the only ones which may be developed. It is
equally obvious that the structure shown and de-
scribed herein may be of any desired size, but
it has been found desirable to utilize & size much
smaller than that disclosed in the drawings, the
drawings being greatly enlarged for the purposes
of adequately illustrating the various structures.
By making the material on a smaller scale than

_is shown in the drawings, a window shade may

be provided which can be wound upon & roller or
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furled in any desired manner s0 a8 {o occupy &
very small space. -

The embodiment disclosed in Figures 1 and 2,

comprises a single continuous sheet 1 of trans-

parent, semi-transparent, or translucent mate-~
rial, tellulose or a nitrated cellulose product such
as * cellophane ” or a cellulose ester product for
example, which is looped or folded about a plu-
rality of spaced transverse elements. The trans-
versely disposed elements or strips may be of
any desired material having & high light reflect-
ing value, and I have found it desirable to form
these elements of thin strips 2 of relatively stiff
material such as cellulose, celluloid, metal or
any desirable material which carry therearound
a layer 3 of any desired substance for example
magnesium carbonate, having & high light reflect-
ing value, or for example, the strips and sub-
stance used may be the same as that more fully
described in my Letters Patent No. 1,767,285 for
Reflecting material, issued June 24, 1930. The
sheet 1 substantially locps around the transverse
elements and is preferably stitched thereto by
two offset lines of stitching 4 and 5, respgctively,
the stitching 4 being disposed further from the
edge of the transverse elements than the stitching
5. The offsetting of the two lines of stitching
together with the inherent resiliency of the sheet
1 provided by the forming of the sheet into the
desired shape causes the structure as a whole to
assume the position shown in Figure 1 as an initial
and natural position. In the position shown in
Figure 1, the transverse elements slightly overlap
and, being substantially opaque, would exclude
practically all light when mounted before a win-
dow or the like,

Assuming now that the material has been
formed into a window blind 68 (Figure 17) mount-
ed upon a roller 7 and disposed on the inner
side of a window 8 admitting light into an enclo-
sure defined by a wall 9, and more light is desired
within the enclosure, it is simply necessary to
exert tension upon the lower portion of the sheet
1 whereupon the material will assume & position

of adjustment similar to that shown in Figure 2, ;

the angular positions of adjustment of the trans-
verse elements being directly proportional to the
amount of tension applied on the lower portion
of the sheet 1. When in a position of adjustment,
as indicated in Figure 2, light entering the win-

‘dow, may readily pass through those portions of

the sheet 1 disposed between the transverse ele-
ments, and the light striking the transverse ele-
ments will be reflected by the substance 3 into the
room or enclosure, in a quantity depending upon
the angle of adjustment of the transverse ele-
ments. By properly adjusting the shade, light
may be distributed throughout the room in a de-
sired degree of intensity, and portions of the room
farthest from the window 8, may be illuminated
with the same or greater intensity than portions
adjacent the window, the light being thrown
pack into the room by the reflecting substance
3. Similarly, if so desired, by adjusting the shade
to more nearly approach the position of Figure 1,
a greater amount of the light may be thrown
back out of the window by the reflecting sur-
faces. As soon as the tension on the strip 1 is
removed, the material will automatically assume
the position shown in Figure 1, due to the inherent
resiliency therein, if the tension had been applied
to the lower portion of the strip as is usual when
the roller or support is at the top of the sash.
1f with a different mounting, tension had been
exerted at the top of the strip, then the weight of
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the transverse elements would aid in the assump-
tion of initial position. Of course, if so desired,
the material may be so Bent that it will assume
& position with the transverse elements disposed
at a different angle. ’

The embodiment shown in Figures 3 to 6, in-
clusive, includes a plurality of transverse ele-
ments, in this instance, in the form of tubes 10
preferably formed of the same or similar mate-
rial as the sheet 1 previously described. ‘The tubes
16 are, for convenience and efliciency, originally
formed in the shape shown in Figure 5 and filled
with & substance 11 of high light refiecting valug,
such as magnesium carbonate for example, after
which the tubes are flattened into the shape d:s-
closed in.Figure 6. The tubes are next connected
by a plurality of strings or threads 12, the threads
being in spaced relationship to provide, in this in-
stance, adequatz ventilation when the transverse
elements are angularly adjusted io g position
similar to that shown in Figure ¢. At least one
of the threads 12 passes through g tube as indi-

cated af 13, then winds around this tube or trans--

verse element and is similarly connected to each
succeeding element. When this meterial is made
up in the form of the bling 6, to vary the dis-
tribution of light within the room, it is simply
necessary to angularly adjust the transverse ele-
ments or tubes by exerting tension on the thread
12 passing therethrough and looped therearound.
Due to the fact that g plurality of threads Dass

through the tubes, the . inherent resiliency of the

structure aided by the welght of the transverse
elements and by their peculiar suspension, will
cause the elements to assume the closed position
as indicated in Figure 3, when the tension is
removed.

The embodiment disclosed in Figures 7 and 8,
comprises a materig] including s plurality of
transverse elements or tubes 14 similar to the
tubes 10' and connected on one side to a plurality
of spaced vertical threads 15 by individual stitches
16, and on the other side te spaced vertical
threads 17, by individual stitches 18. This type
of material also provides ventilation for the room,
when formed into a bling 6. In normal position,
the transverse elements 14 are substantially hori-
zontal as shown in Figure 7, and when it is de-
sired to adjust the blind io properly distribute
the light entering the window 8, tension is exerted
on either of the groups of vertical threads 15 or
17 depending upon the desired intensity of llumi-
nation. For instance, if it is desired to slightly
darken the room, tension may be exerted on the
threads 15 to slope the transverse elements out-
wardly as indicated in Figure 8, and if more
illumination is desired, tension may be exerted on
the threads 17 to slope the transverse elements
in the opposite direction. o

The embodiment disclosed in Figures 9 and 10
comprises a material incorporating a plurality of
transverse solid elements 19, in this instance,
prismatic in form as indicated at 20. The ele-
ments are preferably formed from any desired
transparent or translucent material ag incor-
porated in the previous embodiments of this in-
vention, which material may be formed in the

shape of prismatic threads by passing the same -

through 2 die, or if so desired, in an equivalent
manner. Inthisinstance, the transverse elements
19 are connected on one side thereof by vertical
threads 21 which are looped around each succes-
sive elemen” and then knotted as at 22. The ele-
the other-side thereof by
vertical threads 23 secured thereto in the same

‘illustrated embodiment of the

3

manner as the threads 21 and knotted as indicated
at 24. When in normal position, the prismatic
elemen's are disposed with their vertices down-
ward, each vertex in abutment with the inverted
base of the element next below as shown  in
Figure 9. When suspended as &_window shade 6,
the material may be adjusted by exerting tension
on either respective group of vertical threads 21
and 23. For ins ance,: if downward pull is ex-
erted upon threads 21, the transverse elements
19 will assume a position similar t6 that shown
in Figure 10, the angular change in the position

80

86

cf the elements depending directly on the amoung -

of pull. When the tension is removed, the ele-
ments will return to their natural position as seen
in Figure 9, The light entering the window 8
and passing through the prismatic- transverse
clemeants will undergo changes of directions as in
2 prism by refraction or reflection, thereby pro-
viding means for a very fine or delicate control
of the distribution or diffusion of the light in the
TOOm.

In Figures 11 to 14, inclusive, I have shown still
another embodiment of my invention ,wherein

the material includes g pair of juxtaposed shee s Y
-25 and 26, respectively, of transparent or trans- ©

lucent material, and is formed by placing a ply-
rality of long narrow piles of reflecting substanc:
upon cheet 26, laying sheet 25 upon the piles
(Figure 11), flattening the la ter into transverse
elements 27 of high light reflecting value, and
then pressing the sheets so that they will be sub-
stantially cemented together between - he piles as
seen in PFigure 12, After the material is thus
formed it is pleated into the shape disclosed in
Figures 13 and 14, Obviously, the material will
have inherent resiliency as a result of 1the pleat-
ing. This material, as is the case with every other
present invention,
may bz made into the blind 6 ang when so made,
is adjusted to diffuse or distribu'e the light en-
tering the window 8 as desired by exerting the
requisite tension upon the lower portion of the
blind to angularly adjust the transverse elements
27 of high ligh} reflecting value, and when the
tension is released, the transverse elements will
assume a predetermined initial Position depend-
ing upon the specific manner in which the ma-
terial is constructed as is the case with the other

- embodiments herejn described,

S il another embodiment of the present in-
vention is disclosed in Figures 15 and 16 wherein
material which may be made into the bling 6, is
formed from two separate pieces. A continuous
sheet 28 of substantially. transparent or trans-
Iucent material is formed so as to include g plu-
rality of loops 29 each con aining a substance 39
of high light reflecting value to thus form trans-
verse elements. The open ends of the loops are
sealed or closed by lines of stitching 31 or by
cementing if so desired, and the loops are spaced
apart twice the distance desired in the finished
ma erial. A second continuous sheet 32 of the
fame material as sheet, 28, is similarly formed into
loops 33 also containing g quantity of the reflec:-

closed by stitching 34, and the loops being spaced
twice the distance desired inh ‘he finished ma-
terial. The two bleces are then placed together
with the loops in staggered relationship and the
loops 33 are stitched to the shee: 28 by lines of
stitching 35 and the loops 29 are stitched to the
sheet 32 by lines of stitching 36, thereby resulting
in material wi h the loops spaced the desired dis-
tance apart. To angularly adjust the loops or
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transverse elements, tension may be applied on
the lower portion of either of the sheets 28 or 32
depending upon the adjustment desired. When
the {ension is removed the inherent resiliency of
the material will cause the transverse elements
to assume a position substantially horizontal as
indicated in Figure 15. Figure 16 discloses the
loops in a position resulting from downward pull
applied o sheet 32 with less or else no pull ap-
plied to shet 28.

It should be noted that the material herein-

" pefore described may be left in its natural color,
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bleached, or tinted, as desired, to acquire the
necessary illumina ive or decorative effect. It
should also be noted that the fransverse elements
may be made extremely small, for example, by
running them through a die, and woven in thc
same manner as threads between vertical threads
50 as to form substantially a fabric which is, of
course, adjus able to vary the distribution of
light, Further, any of the sheets of material
herein described may be joined, s0 that the trans-
verse elements of both sheets will work in unison
if circumstances warrant.

It is obvious, too, thal the material disclosed
herein when made into a window shade or the
like, affords a new and novel method for con-
trolling the illumination of a room. When the
shade is once hung in its proper position, be it
wound on a roller or otherwise furled, it is only
necessary to.cover as much of the window as is
desired, lock the furling means with any simple
expedient for so doing, and then by applying the
proper tension to the proper part of the shade,
angularly adjust the transverse elements to pro-
duce the desired lighting effect in the room. As
{he natural light entering the window changes
in intensity or character, the adjustment of the
shade may be varied accordingly.

From the foregoing, it will be apparent that I
have provided material usable for many pur-
poses but highly desirabie for use in window
shades, ‘which is so constructed as to be inher-
ently resilient in such a manner that the ma-
terial may be adjusted so as to reflect @ maximum
quantity of the light entering the window into de-
sired portions of & room, sO that any desired
lighting effect within the room may be obtained,
portions of the room farthest from the light ad-
mitting means being illuminated to a greater in-
tensity than portions adjacent the light admit-
ting means, if so desired. Moreover, the present
invention not only affords new and better means
and methods for providing adequate illumina-
tion within an enclosure, but on the other hand,
ig efficient in its action, durable, and may be eco-
nomically manufactured.

I am aware that many changes may be made
and numerous details of construction may be
varied through a wide rage without departing
from the principles of this invention and I, there-
fore, do not purpose limiting the patent granted
hereon otherwise than necessitated by the prior
art.

I claim as my invention:

1. As an article of manufacture, a blind com=
prising a plurality of angularly adjustable trans-

1,037,842

verse reflecting members and material for secur-
ing the same together, sald material having suf-
ficient natural resiliency to hold said refiecting
members in a predetermined position and adapt-
ed to move sald members into various positions
of angular adjustment the degree of which is
proportional to the tension exerted on said ma-
terial.

2. Means for distributing light within an en-
closure having light admitting means in a wall
thereof, said means including a plurality of
transverse reflecting members, and resilient
means engaging and connecting to each of said
members whereby the angular adjustment of
said members may be varied by tension exerted
on said resilient means and the resiliency of the
structure as a whole will restore said members
to the original position of adjustment when said
tension is removed.

3. As an article of manufacture, a-thin flex-
ible substantially transparent material, opaque
transverse elements having reflecting surfaces
thereon in said material, and means securing
said elements to said material, whereby said ele~
ments are angularly adjustable in a plurality of
directions.

4. As an article of manufacture, a blind in-
cluding a sheet of substantially transparent ma-
terial having pleats therein, and spaced sub-
stantially parallel strips having high reflecting
surfaces secured in said pleats, said strips being
angularly adjustable by exerting tension on said
sheet.

5. As an article of manufacture, a ‘fabricated
sheet including -a plurality of tubular portions
containing a substance of high light reflecting
value, and a thread on each side of said portions
connected to said portions adjacent the edges
thereof, whereby said portions are angularly ad-
justable by tension exerted on either of said
threads.

g. As an article of manufacture, a fabricated
material including a pair of juxtaposed substan-
tially transparent sheets pressed into contact
with each other at spaced intervals and having
a substance of high light reflecting value held
by said sheets between the contact intervals.

7. As an article of manufacture, a flexible
light distributing medium including a pair of
transparent flexible sheets, and material of a
high light reflecting value interposed between
said sheets.

2. As an article of manufacture, a flexible light
distributing medium including a pair of trans-
parent flexible sheets, and material of a high
light reflecting value interposed at intervals be-
tween said sheets to form reflecting strips.

9. As an article of manufacture, a semi-trans-
parent shade of inherently resilient material ar-
ranged in folds, a plurality of transversely dis-
posed light distributing elements set into folds
of said shade, whereby said elements are angu-
larly adjustable by exerting tension on said
shade and the inherent resiliency of said shade
causes said elements to assume an initial posi-
tion of adjustment when said shade is released.

H. HAROLD HIGBIE.
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