Dec. 26, 1950 | J. L. HUNTER ETAL 2,535,926

VENETIAN BLIND

Filed March 1, 1948

27 2z \

z7e

INVENTORS

THOMAS MarTiN
BY JoSEPH L. HUNTER

cﬁc‘far%gy




Patented Dec. 26, 1950

'UNITED STATES

2,535,926

PATENT OFFICE

2,535,926
VENETIAN BLIND

Joseph L. Hunter and Thomas. Martin, Riverside,
Calif.,. assigners;. by mesne' assignments;. to-
Hunter Deuglas: Corporation, Riverside, Calif.,
a eorporation.of Delaware,

Application March: 1, 1948, Serial No. 12,44%

11 Claims.
1

Our invention relates to Venetian: blinds and
has particular reference to.a novel type of Vene-
tian: blind ladder employing: slightly- stiff cross
bars: so that: accidental angular misalignment: of
one slat with respect to another may be avoided.

Venetian blinds: ordinarily employ: & plurality
of supperting ladders, between: which are:spaced
slats to formy the blind: element: of the Venetian
blind. These ladders: include two vertical tapes
and a plurality of cross bars.secured between.the
tapes; and the slats: arer supported: upon: these
eross bars:or “rungs’ of the ladder.  The amount
of light  passing through & Venetianm. blind: is
controlled by adjusting the angular disposition
of the slats,; which is accomplished by lifting one
vertical tape of the.ladder with respeet. to the
ether. The cross: bars of the ladder are thus
inelined, causing the slats to become similarly
inelined;

It frequently hanpens, however, that: persons
or articles teuneh: a Venetian blind sufficiently
hard so that the angular disposition-of one or
more of the slats is changed, thus giving an
uneven appearance to. the blind, permitting lo-
-calized. differences in: light transmxssmn either
‘more. or less: lght transmission. The ability of
“individual slats: to have: theit orientation thus
changed is due to the fact that the cross bars of
the ladder are generally formed of an extremely

flaccid fabric material which: yields to. conform

to o particular disturbance of the angular posi-
tion of the slat.

Our invention provides g Venetian blind lad-
der wherein. accidental’ disturbances or changes
of the angular position of some of the slats is
" prevented by providing a semi-rigid type of eross
bar for Venetian Blind ladders, which cross bar
‘wilt restore a Venetian Blind slat to its selected
angular pesition. TLadders built in accordance
with our invention: therefore include a pair. of
flaccid vertieal fapes having cross bars of stiff-
ened materigl. It is essential that the vertical
tapes be faceid fmasmueh as: they must ade-

quately bunch or loop when the Venetian blind.

is raised. 'Therefore there must be a difference
in pliakility or flexibility between the cross bars
and the vertical tapes and our invention includes
suitableconstruetion technique andmaterial com-

position to effect this relative pliability between
the vertical tapes and the cross bars of Venetlan
blind ladders.

Also our invention provides an lmproved type
of Venetian blind ladder for use with removabla
slat Venetian blinds. These removable .slats
generally employ a transverse notch: in the slats
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that. extends approximately: two-thirds of: the
distance: across the. slat. “Inasmuch as Venetian
blind: slats are made from. either very flexible
metal, only .02 or .003 of an inch thick or thin
wood, the effect: of the notch is to weaken: the
slat. requiring support: by the cross bar on either
side: of the notch. This support has heretofore
been imperfectly rendered: by a fabric’ type of
cross bars hut the semi-rigid: cross bar as: pro-
vided by: our invention positively supports the
slat on either side of the noteh, thus preventing
a warping of one part-of the slat. withr respect: to
the:other:

It is therefore a principal object of our-inven-
tion to provide a Venetian blind wherein a.slat
will be restared to an angular position as deter-
mined by the angular position of the cross bars
when the slat. is aceidentally displaced to another
angular position.

Ancther object of our'invention is to provide a
Venetian blind ladder wherein the eross bars are
of greater rigidity than the vertieal tapes.

A further object of our invention is to provide

a.-plastic. type of Venetian blind ladder wherein
the-plastic of the ¢ross bar is of greater rigidity
than the plastic of the vertical tapes.
" A further obiect of our invention is to provide
a-Venetian- blind ladder wherein a cross bar is
provided that adequately supports a slat of the
removable tyre.

Other objects and advantages of our 1nvention
will' be aprarent from a study of the following
speecifications, read in connection with the ac-
companying drawing, wherein

Fig. 1is a perspectwe fragmentary view of a
Venetian blind ladder embodying our invention
and’ illustrated as used with a removable type: of
Venetian blind slat;

Fig. Z is an enlarged perspective view, from the
under side, of one of the eross bars of Pig. 1;

- Fig. § is a perspective view of a fragment of a,
preferred form of vertical tape incorporating onr
invention: and

- Fig. 4 is an elevation view of a fragmentary
pertion of a Venetian blind ladder embodymg our
invention.

Referring to Pig. 1, a Venetian blind 0 may
inelude a plurality of generally horizontal slats
I't supported by a plurality of ladders {2 that
are provided particularly in accerdance with eur
invention. - Only one such ladder 12 is lustrated
but it will be obvious that a pair of laddérs is
generally employed between which the slats i
extend. A lifting cord (3. of any suitable mate-
rial ‘may be provided that passes through: the
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slats 11 and through apertures in the cross bars
or “rungs” of the ladder (2.

‘While our invention is applicable to any type
of Venetian blind, we will describe it as used with
a Venetian blind employing removable slats. Ac-
cordingly, the slats Il may be provided with
transverse notches 14 that extend at least half
way across the width of the slat and preferably
approximately two-thirds of the distance. These
slats may be removed from the ladder (2 by
rotating them manually to a vertical position
and then sliding them longitudinally from be-
tween the ladders. It will be noted, however,
that the notch 14 greatly weakens the slats 11
and if the slat is not supported on both sides
of the notch one side will tend to droop or twist
with respect to the other part, thus giving rise
to an unsightly appearance,

The ladder 12 may include a pair of vertical
tapes {5 having cross bars or webs 18 extending
‘between them, which webs may be stiffened in
accordance with our invention. These cross bars
16 may have a stiffness equivalent to thick parch.
ment paper, or corresponding approximately to
that of a playing card, so that the weight of
a canted slat may be easily borne by the cross
bar without appreciable bend'ng. This is in
contrast to the physical characteristics required
for the vertical tapes 15, which tapes must be
extremely flaceid and pliable so that they may
be properly folded into loops or gathers at the
top of the Venetian blind when the slats are
raised to be in surface to surface contact with
each other. Another important advantage of the
semi-rigid cross bars is the fact that they remain
flat in the transverse direction at all times, and
therefore have no tendency to fold up and enter
the notch 14 when the slat is canted; which occurs
frequently when notched removable slats are used
with conventional flacecid cross bars. Each full
width cross bar {8 may be provided with a central
aperture 28 through which the lifting cord {3
may pass.

While various techniques may be employed in
practicing our invention to achieve greater
rigidity of the cross bar (6 with respect to the
vertical tapes, at present we prefer to achieve
this relative flexibilty by employing materials
formed of organic plastic, utilizing a stiffer mate-
rial for the cross webs 16 than for the vertical
tapes 15,

We have found that certain of the vinyl res‘ns
have the required flexibilities for these two differ-
ent applications and by employing resins of the
same basic type they may be easily heat welded
or otherwise bonded together. For example, we
have found that the vertical tapes 15 may be
satisfactorily formed of vinyl chloride-acetate
copolymer that has been plasticized with a high
boiling point plasticizer such as tricresyl phos-
phate so that it is flaceid or pliable in the same
sense that woven fabrics are pliable. Thus this
plasticized material may be formed into sheets
or strips of the desired size for the vertical tapes
f5. The cross bars 8, however, may be formed
of vinylidene copolymer or vinyl chloride or vinyl
chloride-acetate copolymer in its so-called
“natural state” or unplasticized state, or in the
state wherein very little plasticizer is employed
to soften the material.

Considerable variation in the properties is
obtainable by varying the degree of polymeriza-
tion or the relation of vinyl chloride to vinyl
acetate, or the amount of plasticizer. Also the
properties may be varied by pigmenting or com-
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pounding. Hence the rigidity or flexibility of
the desired cross web may be suitably controlled
in the fabricating process. The type of plastic
cross web we presently prefer may have a parch-
ment-like stiffness feel and may be on the order
of .012 to .015 of an-inch thick. The material is
readily bent by the fingers to any desired shape
but upon stand’'ng will assume its origina] shape,
for example, flat sheets. The material is general-
ly rigid as to small forces and, in fact, is com-
mercially referred to as rigid vinyl resin sheets
when supplied in sheet form.

We have further found that the assembly of
rigid vinyl resin cross bars to flaccid vinyl resin
vertical tapes may be facilitated by the use of
projecting cross bar stubs on the vertical tapes.
Additionally, the provision of such stubs gives
rise to a great flexibility in the more flaccid mate-
rial, thus permitting the cross bars 16 to remain
substantially unflexed, and also reducing flexing
of the vertical tapes.

Referring to PFig. 3, it wi'l be noted that the
vertical tape 15 may be provided with a series of
cross bar stubs (7 in the form of projecting
ridees. By reference to Fig. 4, it will be noted
that each stub 17 is joined to the vertical tape
{5 by a filleted joint as at 1Ta. The semi-rigid
cross bar 15 may be secured between a pair of
the vertical tapes 15 by bonding to the tips of
oppositely disposed stubs 17.

The stubs {7 may be formed on the vertical
tapes 15 in any desired manner and we have
found that they may he suitably formed of the
same composition as the vertical tapes 15 as
extrusions and then cut in lengths equivalent
to the width of the vertical tapes 15 and heat
bonded solvent adhered, glued or otherwise se-~
cured to the vertical fapes. Additional'y, the
vertical tapes may be molded in a mold provided
with transverse recesses of a size and shape to
form the filleted projecting stubs 17. Also if
desired the vertical tapes {5 may be reinforced
with threads, pliable fabric or other material to
prevent elonzation under load.

The attachment of the rigid vinyl chloride~
acetate cross bar i6 to the stub 17T may be ob-
tained by cementing or by heat bonding.
adhesion of the cross kars to the stubs, the tips of
the cross bar and the stubs may be first softenasd
by a suitable solvent, preferably solvents of the
slow acting type so as not to craze or locally
weaken the sheet. Softening solutions are well
known in the industry and by way of example may
include methyl acetate, ethyl acetate, methyl eth-
yl kestone, methylene dichloride and cyclohex-
anone. After the two joining materials are suit- "
ably softened they may be overlapped and pressed
together and upon evaporation of the thinner
solvent the sheets will be strongly adhered to
each other. Adhesives may also be used, the most
successful of which are based upcn the synthetic
rubbers and also upon latex solutions.

Heat bonding may be used either with or with-
out the use of a preliminary softener. Heat bond-
ing in most cases may take place below 200° P.
but higher temperatures may be utilized for
stronger bonds.

It should be noted that where our cross bars
are employed with removable slats the cross bar
is preferably of the same width as the width of
the vertical tapes so as to give adequate support
to the slat on either side of the notch (4. How-
ever, standard patterns of staggered arrays of
cross bars may be utilized with standard types
of slats inasmuch as cnly fractional width cross

For -
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bars are necessary. “Full width” cross bars may
be slightly narrower than vertical tapes for the
sake of appearance.

In operation, one vertical tape {5 may be lifted
by the usual tilting mechanism (not shown) with
respect to the other, thus disposing the cross bars
16 at an angle. The slats |1 resting on the cross
bars {6 will assume a corresponding angle. 'The
flexing of the cross bars as a whole may take
place in the stub portion 171, thus reiieving the
semi-rigid cross bar 16 of stresses. Hence, each
stub portion forms a fiexible articulated joint
connecting one end of the attached cross bhar to
the adjacent vertical tape. If the slats should
be accidentally disturbed to a new position, the
cross bar {6 will tend to maintain its straight
position, thus causing the slat to return to the
position designated by the tilt of the cross bar.
This is in contrast to flaccid cross bars wherein
the slat will remain at any angle to which it is
disturbed.

While at present we prefer to use vinyl resin
materials for our improved Venetian blind ladder,
it will be obvious to those skilled in the art that
various other materials may be utilized; for ex-
ample, standard fabric Venetian blind ladders
could be employed wherein the fabric cross bar
is stiffened by the application of a paint, plastic
wax or other material so that it will have suffi-
cient rigidity to act in accordance with our in-
vention:. Also various other plastics may be em-
ployed including, by way of example only, the
cellulose acetate compounds, various of the modi-~
fied or chlorinated synthetic rubbers, polymers of
chloroprene, ethyl rubber, etc. Accordingly, the
recitation of vinyl resins is by way of example
only and we inciude within the true spirit and
scope of our invention all such materials as will
give the result described. The primary require-
ment is that the cross bar shall have sufficient
rigidity to have but little deflection when 2 slat
is accidentally distorted so that one edge bears
along a medial portion of the cross bar. The use
of the stubs as hinges permits the use of even
very rigid material for cross bars and for exam-
ple we may employ acrylic copolymer-as a cross
bar'material. :

For these and various other reasons, it will
be obvious that the disclosed embcdiment is mere-
ly illustrative and is not limiting or definitive of
our invention.

We claim: ]

1. A Venetian blind ladder comprising flaccid
vertical tapes and semi-rigid cross bars connect-
ed to and extending between said tapes, at least

the major portion of said cross bars having sub- :

stantially greater rigidity than the vertical tapes.

2. A Venetian blind ladder as defined in claim
1 in which said major portion of the cross bars
has a rigidity sufficient to support a Venetian
blind slat- without sagging under the weight
thereof.

3. A Venetian blind ladder as defined in claim
1 in which the vertical tapes and cross bars are
of resinous material.

4. A Venetian blind ladder as defined in claim
1 in which the vertical tapes and cross barg are
of a vinyl resin, and in which the vertical tapes
contain sufficiently more plasticizer than said
major portion of the cross bars to make them
substantially more flaccid.
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5. A Venetian blind ladder as defined in claim
1 in which the vertical tapes are of plasticized
vinyl chloride and said portion of the cross bars
is of a vinyl acetate-chloride copolymer.

6. A Venetian blind ladder comprising flaceid
vertical tapes and semi-rigid eross bars connect-
ed to and supported hetween said tapes, each
cross bar having the major portion thereof of
substantially greater rigidity than the vertical
tapes and stubs extending from the wvertical
tapes of greater flexibility than said major por-
tion of the cross bars and connecting the verti-
cal tapes to said portion of the cross bars and
forming articulated joints between the vertical
tapes and said portions of the cross bars.

7. A Venetian blind ladder as defined in claim
6 in which the short sections at each end of the
cross bars are of the same material as and in-
tegral with the vertical tapes.

8. A Venetian blind ladder as defined in claim
6 in which the short sections of greater fexi-
bility at each end of the cross bars are of the
same material as and integral with the vertical
tapes, and in which the portions of the cross
bars of greater rigidity form a butt joint with
said short sections.

9. A Venetian blind ladder as defined in claim
6 in which the vertical tapes are of resinous ma-
terial and the short sections of greater flexibility
at each end of the cross bars are integral with
the vertical tapes and of the same resinous ma-
terial.

10. A removable-slat Venetian blind compris-
ing flaccid vertical tapes and semi-rigid cross
hars connected to and extending between said
tapes, said cross bars having an aperture for re-
celving a lifting cord, slats between said verti-
cal tapes and supported by the respective cross
bars, each of said slats having a notch extend-
ing: inwardly from one side edge thereof with

-inner portions of the notches aligned with the

respective apertures of the cross bars, and g, lift-
ing cord extending through the aligned apertures
and notches, the width of the notches in the slats
being sufficiently narrow that edges of the slats
defining the sides of the notches rest upon the
respective cross bars, at least the major portion
of said cross bars having substantially greater
rigidity than the vertical tapes and a rigidity suf-
ficient to support the respective overlying slats
without sagging under the weight thereof, where-
by the edges of the slats defining the sides of
the notches are maintained in alisnment.

11. A removable-slat Venetian blind as defined
in claim 10 in which the cross bars are of sub-
stantially the same width as the vertical tapes.

JOSEPH L. HUNTER.
THOMAS MARTIN.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
2,052,379 Brent oo Aug. 25, 1936
2,123,010 Rahn .- ___ July 5, 1938
2,202,752 Brenner . .o....___ May 28, 1940
2,290,634 Clark - . ____. July 21, 1942
2,405,579 Hunber ._._.___._.__ Aug. 13, 1946




