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ABSTRACT

In a cutting machine for cutting down venetian blinds a headrail cutter and a bottom rail

cutter are provided which move along a horizontal axis. After the headrail and bottom rail are
trimmed a slat cutter moves 1n a vertical axis, up or down to cut the slats. The cutting machine
enables one to cut down a venetian blind while the opposite end of the blind remains in the
packing box. Preferably, a spacer or collar 1s provided on the blind prior to packaging so that the
headrail, window covering material and bottom rail will be spaced apart from one another a
desired amount. That spacing should be the same spacing as the openings in the cutting machine

so that when one end of the blind 1s removed from the package that end of the blind can be

readily inserted into the cutting mechanism.
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TITLE

CUTTING MACHINE FOR BLINDS

Cross Reference to Related Application

Applicants claim the benefit of United States Provisional Patent Application Serial No.

60/695,098, filed June 29, 2005, now pending.

Field of Invention

P — S e S/ Yoo o allltp

The invention relates to a machine that is used to trim stock sizes of venetian type blinds

to fit an opening whose dimensions are provided by a customer.

Background of the Invention

Many home centers and other retailers of window covering products purchase venetian
blinds in stock sizes from a blind manufacturer and display those blinds in retail store locations.
These retailers have machines, called cut-down machines, which a salesperson or technician can
use to trim a stock blind to fit a window, door or other opening having dimensions smaller than
the dimensions of a stock blind. Typically, the customer provides these dimensions. For
example, a customer may tell a salesperson that the dimensions of the window to be covered by
the blind are 34 inches wide and 48 inches tall. The stock blind closest to those dimensions is 36
inches wide and 48 inches in length. Consequently, it will be necessary to cut two inches from
the width of the stock blind to create a blind that will fit the customer's window. Because the

customer usually wants each of the two ladders in a venetian blind of this size to be the same
distance from the edge of the blind nearest the ladder, the retailer will cut away an equal amount
of material from each edge of the blind rather than cut all the material from one edge of the

blind. In the example, one inch would be cut from each edge of the blind. If the blind is too
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long for the opening, extra slats or other window covering material can be removed from the
bottom of the blind. A cut-down machine 1s not used for this purpose.

There are several types of blind trimming machines known in the art. One type of
machine, disclosed in United States Patent No. 6,615,698 to Chuang et al., has a pair of trimming
units, which are adapted from conventional power miter saws. The blind to be cut down 1s
placed upon a work surface so that each side of the blind 1s fitted through a trimming unit stmilar
to a miter box. An adjustable end stop 1s provided near each trimming unit to enable the blind to
be positioned in the trimming unit so that the correct amount of material 1s trimmed from the
blind.

Another type of blind cutting machine has a cutting mechanism that can cut only one end
of a blind. In this type of machine the operator uses the same cutting mechanism to cut one end
or side of the blind then repositions the blind and cuts the opposite end of the blind. Most of
these machines have a set of cutting dies that act as the cutting mechanism. The dies are
typically arranged along a horizontal axis. There 1s one die for the headrail, one die for the
bottom rail and an opening for the slats or other window covering material. The headrail and
bottom rail are inserted into their respective dies and the slats are positioned in the openings. A

blade or blades then moves across and opening to cut away material from the headrail, slats and
bottom rail. Usually, the blades move together along a horizontal axis.
One shortcoming of the cut down machines known in the art, which do not use a saw, is

that none of these machines permit the user to trim the ends of a venetian blind without moving

the headrail, bottom rail and slats further apart from one another than they are when packaged.
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Summary of the Invention

We provide a cutting machine for cutting down venetian blinds in which a headrail cutter
and a bottom rail cutter are provided and each moves along a horizontal axis. After the headrail
and bottom rail are trimmed a slat cutter moves in a vertical axis, up or down, to cut the slats. A
support plate has at least one opening for each of a headrail, slats and a bottom rail such that any
portion of a venetian blind that extends through these openings will be trimmed by the headrail
cutter, slat cutter and bottom rail cutter.

We prefer that the headrail opening, slat opening and the bottom rail opening are
sufficiently close to one another so that the closed blind s1ze when inserted into the cut down
machine is the same size as when the blind was within a packaging box.

A blade can be used for each of the headrail cutter, the slat cutter and the bottom rail
cutter. A set of corresponding dies can be used to cut the headrail and the bottom rail. The

headrail cutter and the bottom rail cutter preferably move together. They can be contained in or

attached to a single movable plate.

We prefer to provide three headrail openings 1n the support plate. The blind to be cut 1s
placed on a support table in one of three tracks each aligned with one of the headrail openings.
As a result, the machine can be configured to cut venetian blinds of varying lengths as well as
other types of window coverings that have a headrail.

The present cutting machine can be used to cut cellular shades, and other window
coverings having a headrail. We prefer to provide a clamp mechanism which clamps cellular
material while being cut.

Other objects, advantages and aspects of the invention will become apparent from a

description of certain present preferred embodiments thereof shown in the drawings
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Brief Description of the Drawings

Figure 1 is a perspective view of the present preferred embodiment of our blind cutting
machine from which cover panels have been removed.

Figure 2 is a top plan view of the blind cutting machine of Figure 1.

Figure 3 1s an end view of the blind cutting machine shown 1n Figure 1 with the end
cover panel 1n place.

Figure 4 is a front view of the blind cutting machine shown 1n Figure 1 with the front
cover panel 1n place.

Figure 5 is a front perspective view of the blind cutting mechanism 1n the blind cutting
machine of Figures 1 through 4.

Figure 6 1s a rear perspective view of the blind cutting mechanism shown in Figure 5.

Figure 7 1s a perspective view of a present preferred blade for cutting the headrail.

Figure 8 1s a perspective view of an alternative die plate that can be used in the cutting
machine of Figures 1 through 4 and also showing a blade which 1s used to cut the slats.

Figure 9 1s a front view of the die plate of Figure 8 positioned over the stationary plate or
housing into which a blind 1s positioned for cutting.

Figure 10 1s a perspective view similar to Figure 8 showing a portion of the blade which

cuts the slats aligned to make the cut.

Figure 11 1s a front view similar to Figure 9 also showing the blade which cuts the slats in
a cutting position.

Figure 12 1s a rear view of a second preferred blind cutting mechanism in which a clamp

mechanism 1s provided.
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Description of the Preferred Embodiments

The cutting machine 1 shown in the drawings has a blind support table 2 and a blind

cutting mechanism 4. A refuse container 11 1s provided under the cutting mechanism. A control
pad 5 is positioned on the support table 2. There are three tracks 3 on the table which are aligned
with one of three cutting locations in a support housing 6 in the blind cutting mechanism 4. As
can be seen most clearly in Figure 5, each cutting location corresponds to a headrail opening 7, &
or 9. Each of the headrail openings preferably are formed in a die 10 which 1s held in the support
housing 6. Each headrail opening 1s configured to receive a headrail. That is, each opening
corresponds to a cross section through the headrail. The opening may be tapered to permait easy
insertion of the headrail into the opening. Below at least one headrail opening 8, 9 we provide a
slat opening 12, 13 and a bottom rail opening 14, 15. In the preferred embodiment shown in
Figure 5, the blind cutting location to the left has only a headrail opening 7 and 1s used to cut
only a headrail. The second and third cutting locations each have separate openings for the
headrail, for the bottom rail and for the slats. These two locations differ in that the slat opening
12 1in the middle cutting location 1s longer so as to accommodate a longer venetian blind. At
each of the second and third cutting locations the headrail opening, slat opening and bottom rail
opening are aligned along a vertical axis. All of the headrail openings 7, 8, 9 are positioned
along a first horizontal axis. All of the bottom rail openings 14, 15 lie along a second horizontal
axis.

The present cutting machine 1s particularly useful for trimming standard blinds which are
individually packaged in a box. The headrail opening, slat opening and bottom rail opening in
the cutting mechanism are spaced apart a known distance which corresponds to the spacing of

the headrail, slats and bottom rail from one another while the blind is in the box. Indeed, we
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preter to provide collars or spacers on the blinds at the time they are packaged to maintain a
desired spacing. One end of the package containing the blind to be cut is opened and the blind is
partially removed from the box. The blind to be cut could be in a telescoping box of the type
disclosed in published United States Patent Application 2006/0108078. The blind to be cut is
placed in one of the three tracks 3. The blind and box are positioned relative to one another so
that one end of the blind extends out of the box while the opposite end is within the box. The
end of the blind that extends from the box is inserted through the openings at one of the éutting
locations. Because the relative spacing of the headrail, slats and bottom rail are the same as the
relative spacing of the headrail opening, slat opening and bottom rail opening a sales associate
can readily insert one end of the blind into the cutting mechanism and trim the blind.

As can be seen 1n Figure 6, we provide a headrail cutter 20 positioned adjacent the
support housing on the opposite side of the support housing 6 from which the blind to be cut is
located. The headrail cutter and the openings 7, 8, 9 for the headrail in the support housing 6 lie
in a common horizontal plane. A present preferred the headrail cutter 20 is shown in Figure 7.
This headrail cutter has an elongated housing 21 having three openings 24, 25, 26. One edge 28
of each opening is a cutting surface or blade. When the headrail cutter is in a rest position the
openings 24, 25, 26 in the elongated housing are aligned with the headrail openings 14, 15, 16 in
the support housing. The headrail cutter is movable along a horizontal axis from a rest position
to a finish position. When the headrail cutter is moved from the rest position to the finish
position any portion of a headrail extending through a headrail opening in the support plate will

be cut by the headrail cutter. Those skilled in the art will appreciate that the elongated housing

21 may be configured to receive a cutting die in any or all of the openings 24, 25, 26. Such a

cutting die would have a headrail opening of the same size and shape as a headrail opening 14,



10

15

20

CA 02550971 2006-06-27

15, 16 in the support housing 6. When the headrail cutter 20 is in the rest position the opening

in each such die in the elongated housing would be aligned with a headrail opening 1n the

support plate 6.

We also provide a bottom rail cutter 30. The bottdm rail cutter and the openings 14, 15
for the headrail in the support housing 6 lie in a second common horizontal plane. The bottom
rail cutter is preferably a blade which can be seen in Figure 6. If desired the bottom rail cutter
could be an elongated housing similar to elongated housing 21 but having two openings which
align with bottom rail openings 14 and 15. Such openings could be similar to the openings 1n the
elongated housing 21 shown in Figure 7 or they may be in a cutting die in the elongated housing.
The bottom rail cutter operates in the same manner as the headrail cutter. The bottom rail cutter
is movable along a horizontal axis from a rest position to a finish position. When the bottom rail
cutter is moved from the rest position to the finish position any portion of a bottom rail extending
through a bottom rail opening in the support plate will be cut by the bottom rail cutter. As can be
seen in Figure 6 we prefer to provide a movable plate 36 to which the headrail cutter 20 and the
bottom rail cutter 30 are attached. The headrail cutter 1s attached to the upper portion of that
structure 36. The bottom rail cutter 30 1s attached to the lowed lower portion of that structure.

An opening 38 1s provided in the movable plate 36 through which the slats may extend. This

opening is sized so that the slats are not cut or hit when the headrail cutter and the bottom rail

cutter move from their rest positions to their finish positions. An activator 33 moves the
movable plate and attached headrail cutter and bottom rail cutter structure horizontally to cut the
headrail and the bottom rail.

After portions of the headrail and the bottom rail have been cut away by the headrail

cutter and the bottom rail cutter, one of two separate blades 41, 42 moves vertically to cut the
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slats. These blades are in separate vertical planes that pass through one of the slat openings 12,

13 in the support housing 6. There are channels or slots 29 in the elongated housing 21 through
which the blades 41, 42 can move vertically for cutting the slats.

In a second present preferred embodiment the separate headrail cutter 20 and bottom rail
cutter 30 attached to a movable plate 36 are replaced by a single movable plate 40 shown 1n
Figures 8 and 10. This plate 40 has two headrail openings 44, 45 and two bottom rail openings
46, 47. These openings will be aligned with the headrail openings 8, 9 and bottom rail openings
14, 15 in support plate 6 when the plate 40 is in a rest position. Consequently, that portion of a
headrail that extends through headrail opening 8 or 9 will extend through openings 43 or 44.
Similarly, the portion of a bottom rail that extends through opening 14 or 15 will also extend
through opening 46 or 47. As can be seen in Figure 8, a region 48 of the movable plate 1s open
to receive that portion of slats which extend through slat opening 12 or 13 and to enable the
movable plate to move horizontally while a portion of slats extends through slat opening 12 or
13.

A linear activator 33 moves the movable plate 40 along a horizontal axis from a rest
position in which the headrail openings and bottom rail openings are aligned to a finish position
shown in Figure 9 at which the slat cutter blade 41 moves vertically to cut the slats as shown 1n
Figure 11. The movable plate 40 has a recessed region 43 1n which the slat cutter 41 is
positioned as the movable plate moves from a rest position to a finish position. In Figure 8 slat
cutter 41 1s shown relative to the movable plate at a time when the movable plate 1s 1n the rest
position. In Figures 9 and 10 the movable plate is 1n a finish position and the slat cutter 1s
positioned for cutting. In Figure 11, the slat cutter 41 has moved to a position at which any

portion of slats in the path of the cutter i1s being or has been cut.
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An end stop 50, shown most clearly in Figure 6, is movable toward and away from the
support plate. The end stop 1s positioned so that a blind can be inserted to abut the end stop and
the correct amount of material will be trimmed from the blind. When the machine is used, the
end stop 1s positioned by a control pad 5 as described in pending United States Patent
Application Publication No. 2006/0156882. A sensor 51 may be provided on or within the end
stop, or elsewhere in the cutting machine, to indicate when a blind has been inserted into the
headrail opening, slat opening and bottom rail opening. Once the end stop is correctly positioned
for the cut to be made the blind must abut the end stop for the proper amount of material to be
removed. The sensor would only be activated when the blind is abutting the end stop.

To operate the cutting machine 1 a blind is set into the appropriate work table channel 3,
corresponding to the correct die opening for that blind. Preferably the blind is in a telescoping
box, but the blind is not fully removed from the package. The user, by collapsing or opening the
box, exposes an end of the blind, which, without manual adjustment or other positioning beyond
putting the package in the channel, is fed into the openings of the die. The die openings on the
machine have an exceptionally large taper on the "In" side to allow this hands-off insertion of the
blind into the die. Once the blind has been inserted to abut the end stop, the user activates the
actual cutting process by pushing and holding two "Run" buttons on the control pad, which sends

a signal to the microprocessor to start the sequence as follows:

a. Die actuator moves the headrail cutter and the bottom rail cutter in a horizontal
direction, cutting headrail and bottom rail, until it trips a limit switch, at which

time it stops and remains in place.
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b. The blade actuator then moves the slat cutter blades upward or downward
depending upon their location relative to the slats, perpendicular to the direction
of the movement of the headrail cutter and the bottom rail cutter, cutting the salts
until tripping a limit switch.

C. The blade then reverses direction until reaching 1ts home or rest position again.

d. When blade 1s in home position, the headrail cutter and bottom rail cutter move
backward until they reach their home or rest position as well.

These two perpendicular and sequential motions allow one to cut the blind not only
without removing it from 1ts package, but also while keeping the package size to a mimimum.
Other cut-down machines use an arrangement where the blade to cut the slats 1s positioned
between the bottom rail die opening and the slat opening (so the blind has to be "spread open”
before 1t's inserted in the machine.) The result of this orientation, would be that one would be
required to space the bottom rail and slats much further apart in the package so that the blind
aligns with the machine opening, creating excessive wasted space within the package, and 1n
turn, on the storage shelf. The perpendicular die/blade cutting sequence cannot be performed
simultaneously because before the blade can safely pass through the slats, the bottom rail needs
to be trimmed out of the way (in our case, by the bottom rail cutter).

Although we have described the cutting machine in the context of cutting a venetian
blind, this machine could be used to cut most of the window covering products that have a
headrail. This single machine can cut five different products including venetian blinds having

vinyl or metal slats, vertical blind slats, pleated and cellular shades. Consequently, the term slat
opening should be understood to encompass an opening which can receive cellular, pleated or

other window covering material that 1s hung from a headrail. The machine can be completely

10.
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automated with two actuators, one that will push the headrail cutter and bottom rail cutter
forward (horizontally) cutting the headrail and bottom rail at the same time and one that moves
the slat cutter vertically cutting the slats. This machine works as a two step process with the first
process cutting the bottom rail and headrail and the second process cutting the slats. The first
process must happen to clear the ends of the headrail and bottom rail out of the way of the slat
cutter.

In the event that the machine 1s to be used to trim cellular shades or pleated shades to be
used to trim cellular shades or pleated shades we prefer to provide a clamping mechanism 60
shown 1n Figure 12. In this figure, one end of a shade 70 is shown extending through the
headrail opening, slat opening and bottom rail opening in the support plate 6. A clamping
mechanism 1s attached to the support plate. The clamping mechanism is comprised of an anvil
02 attached to an actuator 64. After the headrail has been cut away the actuator moves the anvil
62 to press against the cellular material. Then the blade 41 moves upward, cutting away the
excess cellular matenal.

In the preferred embodiments the slat cutter moves upward to make the cut and any
clamping mechanmism moves downward. One could configure the cutting machine so that the slat
cutter moves down from a position above the headrail cutter to cut the slats, cellular material or
other window covering material and any clamping mechanism moves up.

Yet another alternative 1s to rotate the cutting mechanism 180° so that the headrail
opening, slat opening and bottom rail opening lie on a horizontal axis. In that embodiment the
headrail cutter and bottom rail cutter would move along a vertical axis and the slat cutter and any

clamp mechanism would move along a horizontal axis. This embodiment may contain all

features of the previous embodiments.

11.
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Although we have described and illustrated certain present preferred embodiments of our
cutting machine it should be distinctly understood that our invention is not limited thereto but

may be variously embodied within the scope of the following claims.

12.
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We claim:

1. A blind cutting machine compfised of;

a blind support table having a surface on which a blind to be cut is placed, and

a cutting mechanism adjacent to the support table, the cutting mechanism comprised of:

a support housing having a headrail opening, a slat opening and a bottom rail opening
consecutively positioned along a vertical axis,

a headrail cutter positioned adjacent the support housing along a horizontal plane, the
plane passing through the headrail opening, the headrail cutter movable along a
horizontal axis from a rest position to a finish position such that when the headrail
cutter 1s moved from the rest position to the finish position any portion of a
headrail extending through the headrail opening will be cut by the headrail cutter;

a bottom rail cutter positioned adjacent the support housing along a second horizontal
plane, the second horizontal plane passing through the bottom rail opening, the
bottom rail cutter movable along a second horizontal axis from a rest position to a
finish position such that when the bottom rail cutter is moved from the rest
posttion to the finish position any portion of a bottom rail extending through the
bottom rail opening will be cut by the bottom rail cutter;

a slat cutter positioned adjacent the support housing along a vertical plane, the vertical
plane passing through the slat opening, the slat cutter movable along a vertical
axis from a rest position below the headrail opening, slat opening and bottom rail

opening to a finish position such that when the slat cutter is moved from the rest
position to the finish position any portion of slats extending through the slat

opening will be cut by the slat cutter;

13.
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wherein the headrail cutter and the bottom rail cutter are sized and configured such that
neither cutter passes over the slat opening when moved from a rest position to a
finish position, and

a headrail cutter support, the headrail cutter being attached to a headrail cutter support,

such that movement of the headrail cutter support moves the headrail cutter and
wherein the headrail cutter support contains a channel through which the slat
cutter passes when the headrail cutter is in the finish position.

2. The blind cutting machine of claim 1 wherein the headrail opening, the slat opening
and the bottom rail opening are sufficiently close to one another that one end of a venetian blind
can be inserted into the headrail opening, the slat opening and bottom rail opening while an
oppostte end of the venetian blind is within a packaging box.

3. The blind cutting machine of claim 1 also comprising a movable blade support to
which the headrail cutter and the bottom rail cutter are attached.

4. The blind cutting machine of claim 1 also comprising a movable end stop attached to

at least one of the cutting mechanism and the blind support table.

5. The blind cutting machine of claim 1 also comprising a first actuator connected to
the headrail cutter and the bottom rail cutter for simultaneously moving the headrail cutter and
the bottom rail cutter from their rest positions to their finish positions; a second actuator
connected to the slat cutter for moving the slat cutter from its rest position to its finish position;
and a controller connected to the first actuator and the second actuator.

6. The blind cutting machine of claim 5 also comprising a sensor connected to the

controller and positioned to determine when a venetian blind is within the headrail opening, the

slat opening and the bottom rail opening.

14.
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7. The blind cutting machine of claim 1 wherein at least one of the headrail opening,
the slat opening and the bottom rail opening is tapered.

8. The blind cutting machine of claim 1 wherein the support housing has a second
headrail opening, a second slat opening and a second bottom rail opening consecutively
positioned along a second vertical axis.

9. The blind cutting machine of claim 8 wherein the support housing has a third
headrail opening.

10. The blind cutting machine of claim 8 wherein the second headrail opening, the
second slat opening and the second bottom rail opening are sufficiently close to one another that
one end of a venetian blind can be inserted into the second headrail opening, the second slat
opening and the second bottom rail opening while an opposite end of the venetian blind is within
a packaging box.

11. The blind cutting machine of claim 8 wherein the second slat opening is larger than
the slat opening.

12. The blind cutting machine of claim 1 wherein at least one of the headrail cutter and

the bottom rail cutter is a cutting die.

13. The blind cutting machine of claim 1 wherein at least one of the headrail cutter, the
slat cutter and the bottom rail cutter is a blade.

14. The blind cutting machine of claim 1 also comprising a clamping mechanism
attached to the support housing.

15. A blind cutting machine comprised of:

a blind support table having a surface on which a blind to be cut is placed, and

a cutting mechanism adjacent to the support table, the cutting mechanism comprised of:

15.
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a support housing having a headrail opening, a slat opening and a bottom rail opening
consecutively positioned along a vertical axis,

a headrail cutter positioned adjacent the support housing along a horizontal plane, the
plane passing through the headrail opening, the headrail cutter movable along a
horizontal axis from a rest position to a finish position such that when the headrail
cutter is moved from the rest position to the finish position any portion of a
headrail extending through the headrail opening will be cut by the headrail cutter;

a bottom rail cutter positioned adjacent the support housing along a second horizontal
plane, the second horizontal plane passing through the bottom rail opening, the
bottom rail cutter movable along a second horizontal axis from a rest position to a
finish position such that when the bottom rail cutter is moved from the rest
position to the finish position any portion of a bottom rail extending through the
bottom rail opening will be cut by the bottom rail cutter; and

a slat cutter positioned adjacent the support housing along a vertical plane, the vertical
plane passing through the slat opening, the slat cutter movable along a vertical
axis from a rest position below the headrail opening, slat opening and bottom rail
opening to a finish position such that when the slat cutter is moved from the rest
position to the finish position any portion of slats extending through the slat

opening will be cut by the slat cutter;
wherein the headrail cutter and the bottom rail cutter are sized and configured such that

neither cutter passes over the slat opening when moved from a rest position to a

finish position, and

16.
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a bottom rail cutter support, the bottom rail cutter being attached to a bottom rail cutter
support, such that movement of the bottom rail cutter support moves the bottom
rail cutter and wherein the bottom rail cutter support contains a channel through

which the slat cutter passes when the bottom rail cutter is in the finish position.

17.
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