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ABSTRACT

A method and apparatus for Tsizin1g window coverings slidably
extendable from a bay into an aisle of a retail outlet. The method includes the steps of

locating the center of the window covering relative to a cutting station utilizing a half

5  scale for removing a portion of the window covering from each of its ends.
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BLIND CUTTING CENTER

FIELD OF THE INVENTION

The present 1nvention relates generally to the field of window covering '

>  sizing machines and more particularly to a blind and shade cutting center.

BACKGROUND OF THE INVENTION

Mass retail merchandisers séll a iargse number of window coverin os
directly to consumers. Standard sized wi'ndov_v coverings are sized to a consumer'’s

10  specifications while the consumer waits. The appar'atus employed to size the various-
Window coverings should be both easy to use by -an employee of a retail outlet and

should not require an extensive training period.

Additionally, the floor space that the cutting apparatus requires should
fit within the existing structure and layout of the retail outlet. Further, the cutting
15  apparatus 1deally should size a number of different types of window coverings, such

as metal or vinyl mini-blinds, vertical blinds, pleated shades, and cellular shades.

Various attempts have been made to integrate various window
coyering cutting mechanisms into a single multi-station system. One example of a
multi-station system 1s disclosed in U.S. Patent No. 5,456,149 to Elsenheimer et al.
20 entitled "Sizing System for Window Coverings" issued October 10, 1995. The '149

Patent discloses a station having a flip-top surface including a pleated shade sizing
station on one side and 2 mini-blind s1zing station on the other. This systém
minimizes the space required by the merchandiser to cut various window cove’ring
products. This allows the retail outlet to include other stock and products in space

25  otherwise occupied by various window covering sizing equipment.

Recently more retail merchandisers utilize 8-foot bay spacing to
display and sell various products. Accordingly, a shade and blind cutting center that

can be located within the 8-foot bay environment is needed.

- The sale of vertical blind products has also increased through mass
30  merchandiser retail outlets, requiring the abi]ity to size not only the width of the

vertical blind head rail but also the length of the vertical blind slats. However, if a
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cutting apparatus is to be located within an 8-foot bay environment, any vertical blind
slat extending greater than 8 feet would not be able to be sized with an apparatus

located within the 8-foot bay. Accordingly, there is a need for a vertical blind cutting

apparatus that would fit within the 8-foot bay environment as well as be able to size

vertical blind slat product having a length greater than 8 feet.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will become more ful]\y understood from the following

| detalled description, taken in conjunction with the accompanying drawings.

Fig. 1 1s a perspective view of the apparatus located in a bay 1n a stored

position.

Fig. 2 is a perspective view of the cutting apparatus of Fig. 1 in an

operating position.

Fig. 2a 15 a front view of the cutting apparatus Of Fig. 1 with the front

panels and the cutting motor removed.

Fig.31s a cross-'sect’ional view of the apparatus taken generally along

lines 3-3 of Fig. 1, detailing the vacuum motor and detachable bag.

- Fig. 3a1s a front detail view of the detachable vacuum bag, taken along

line 3a-3a of Fig. 2a.

Fig. 3b 1s a front detail view of the detachable vacuum bag, taken

~ along line 3a-3a of Fig. 2a, with the vacuum hose hinged away from the bag.

Fig 4 1s a top plan view of the apparatus of Fig. 2

Fig. 5 1s a top partial view of the area taken generally along lines 5-5 of
Fig. 4. ‘ o

Fig. 6 1s a cross-sectional view of the locator pin taken generally along

lines 6-6 of Fig. 5.

Fig 7 1s a cross-sectional view of the die assembly of the first cutting

station taken generally along lines 7-7 of Fig. 4.

Fig. 8 1s a cross-sectional view of the die and blade mechanism of the

first cutting abparatus taken generally along lines 8-8 of Fig. 4.
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- Fig 9 is the die and blade portion .of the first cutting apparatus of Fig. 8
in the fully extended cutting position.

Fig. 10 is a cross-sectional view of the blade and die apparatus of Fig.

8 taken generally along lines 10-10 of Fig. 3.

5 ' Fig. 11 is a cross-sectional view of the cutting mechanism taken

generally along lines 11-11 of Fig. 8.

Fig. 12 is a cross-sectional view of the second cutting station taken

generally along lines 12-12 of Fig. 4.

Fig. 13 is a view of the head rail cutting mechanism with the die in the

10 raised position.

Fig. 14 is a view of the head rail cutting mechanism die cutter in the

‘raised position with the punch mechanism fully extended. |

Fig. 15 is a cross-sectional view of the cutting apparatus taken

genérally along lines 15-15 of Fig. 12.

15 o Fig. 16 is a cross-sectional view of the cutting mechanism taken .

~ generally along lines 16-16 of Fig. 12 in the extended cutting position.

Fig 17 is a cross-sectional view of the apparatus taken generally along
lines 17-17 of Fig. 4. |

 Fig. 18 is a partial cross-sectional view of the first cutting station 1n the

20  lower position.

Fig. 19 is a cross-sectional view taken generélly along lines of 19-19 of
Fig. 18.

Fig. 20 is an exploded perspective view of three locators, rail and

scale.

25 Fig. 20a is an 1sometric view of a first removable locator.
Fig. 20b is an isometrnic view of a second removable locator.
Fig. 21 is a cross-sectional view of the apparatus of Fig. 20.

Fig. 22 is an exploded perspective view of the connector clip and head

rail aperture.
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Fig 23 is an exploded perspective view of the connector clip of Fig. 22

attached to the head rail aperture, and a portion of the locator.

Fig. 24 1s a tbp partial view of the head rail and connector clip

positioned by the locator.

S Fig. 25 is a top plan view of the cellular blind head rail and bottom rail

positioned in the first cutting station of Fig. 7.

Fig. 26 1s a top plan view of the cellular blind shade material

positioned in the first cutting station of Fig. 7.
" Fig. 27 is a cross-sectional view of the measuring device extension.

10 'Fig. 28 is a perspective view of the vertical slat clamp and wooden

blind clamp.
Fig. 29 is a partial side view of the wooden blind clamp.
Fig. 30 is an 1sometric of the vertical slat clamp.

Fig. 31 is an isometric view from the rear of the inside of the machine,

13 détlailing the dust collection system.

I

 Fig. 32 is an isometric view from the front of the mnside of the machine,

“detailing the dust collection system with the particulate bin removed.

Fig. 33 is an isometric view from the rear of the inside of the machine,

detailing the cutting system with the dust collection system removed.

20 Fig. 34 is a perspective view from the front of the inside of the

machine, detailing the cutting system.

Fig. 35 1s an end view of the machine from the left side, detailing the

cutting system and surface.

Fig. 36 is a cross-sectional view of the work surface taken along line

25 36-361n Fag 2.

Fig. 37 i1s an isometric view of a die block with a movable bottom die.

Fig. 38 1s a cross-sectional view of the die block of Fig. 37, taken

along line 38-38.
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DETAILED DESCRIPTION

An apparatus for sizing both blinds and shades for window coverings
is generally illusfrated in Fig's'. 1 and'2. The blind and shade cutting center 10 1s
slidably movable on rails 12 in and out of a bay 14. The cutting center 10 includes a

5 first cutting station 16 for siziné mini-blinds, pleated shades, and cellular shades. The
cutting center further includes a second cutting station 18 for sizing wooden blinds
'and vertical blinds. The ﬁrst and second cutting stations 16, 18 are suppor‘[ed by and
located on opposing ends of a housing 20. A controller mechanism 22 allows an
operator to gain access and to control the first and second cutting stations 16, 18.
10 'Fuljthér, cutting center 10 includes a center locating and measuring system 24 to

position the blinds and shades to be sized.

Referring to Figs. 2, 2a, and 3 the housing 20 of the cutting center 10

includes a bottom 26, a front wall 28, a first and second side wall 30, 32, a rear wall

34, and a top working surface 36. The front wall 28 includes a first panel 300 and a -
1‘5 second panel 302 fastened to the housing 20. The first iaanel 300 includes an opening

304.. ' ' ' o

A The second panel 302 includes a first door panel 300, a second door

panel 308, and a secured panel 310. The first and second door panels 306 and 308 are
hingedly connected to the secured panel 310. The secured panel 310 1s securedly

20  fastened to the housing 20, while the first and second door panéls 306 and 308 are
releasably fastened to the housing 20.

Located 1nside the cutting center 10 and behind the frént wall 28 1s a
series.of chambers. Closest to the second side wall 32 1s a refuse chamber 312. The
cutting center 10 further includes a cutting motor chamber 314, a vacuum chamber

25 316, a hydraulics chamber 318, a bar code scanner chamber 320, and an electronics
chamber 322, wherem there 1S dlsposed a controller 323. The refuse chamber 312 and
the vacuum chamber 316 are accessible by opening the first and second door panels
306 and 308, respectively. The bar code scanning chamber 320 1s accessibie through
the opening 304 in the first panel 300. |

30 For purposes of this application the mross-housing direction 1s defined
as the direction that 1s perpendicular to the front wall 28 and rear wall 34. Simularly,

the longitudinal direction will be defined as the direction that is perpendicular to the
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first and second side walls 30, 32. The right side of the housing 20 will be defined

from the perspective of an operator as they face the bay 14. Accordingly, the first -
side wall 30 is on the right side of the housing, while the second side wall 32 is on the
left side of the housing. The longitudinal axis of the housing will be defined as an

5  axis extending centrally on the top working surface 36 and perpendicular to the first
and second side walls 30, 32. The cross-center axis will be defined as an axis
exténding r;entrally on the top wofking surface 36 and parallel with the cross-housing

direction. The cross-center axis is perpendicular to the longitudinal axis.

~ The housing 20 may be moved from a stored position (as illustrated in
10 Fig. 1) in which the housing 20 1s logated within the bay 14 to an operating position
(as 1llustrated 1n Flg 2) in which the housing 20 1s located substantially outside of the
bay 14. The stored position permits the housing to be completely o'ut of the aisle of a-
retail or mass merchandising outlet. In the operating position, the housing is -
accessible for an operator to size a blind or shade product as will be described below.
15 While 1t 1s possible to size a blind or shade product while the housing 1s in the stored

position, the length of the product to be sized may be limited by the size of the bay.

The bay 14 typically includes a front surface 38 and a first and _sécond
side support 40, 42. The suppofts 40, 42 may be in the form of a wall or may be in
the form of a frame. When the housing 20 1s in the stored position, the front wall 28
20  may be flush with the front surface 38 of the bay or may be located a distance within
the bay from the aisle to ensure that no part of the cutting center 10 protrudes into the
aisle. Further, if the cutting center 10 is completely located within the bay 14, the

possibility of it being damaged by a forklift or customer carts is minimized.

_ . The housing 20 may include a handle or handles (not depicted) to
25  facilitate sliding the cutting center 10 in and out of the bay 14 on the rails 12. All of
the equipment employed 1n the cutting center 10 is attached to the housing 20. The

depth of the housing 20 as measured in the cross-housing direction can be less than

- the depth of the bay 14.

As will be described below, an exemplary cutting center 10 includes a
30  center locating and measuring system as well as an end locating and measuring
system. Both systems allow the operator to size a blind or shade by referring to only

the customer's specification of the final size and length of the blind. In contrast, other
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sizing methods required the operator to calculate the amount of material to be
removed from each side of the blind and locate the blind relative to the sizing station
accordingly. This may lead to erTors 1n the ﬁﬁal product, resulting in both scrap
material as well as a delay in the time it takes to deliver a final sized product to the

5 consumer.

The center locating system positively locates the center of the blind to
be sized, while the end locating system locates the shade relative to one end of the
shade. Where the lift cords are visible to the consumer such as in a Venetian blind or

‘a pleated shade it 1s important that the lift cords remain symmetriCal about the center
10 of lthe blind. The center locating system employs a half scale that permits an ‘
eniployee to size the blind by referring to only the customer's final width of the blind.
In contrast, the end locating system may be used for cellular shades where the lift
cords are hidden from view and it does not matter that the lift cords are not symmetric
about the center of the shade. Siniilarly, the end locating system may be used for a .

15  vertical blind head rail and varies where the products may be sized from a single end.

Referning to Figs. 4, 20 and 21, the pin locator 48, the center clip
locator 50, and the end -locator 52 are illustrated. Each locator 48, 50, 52 is attached
to a respective carriage 54 having a plurality of rollers 56 that are slidably received in
a rail 58. The rail 58 extends proximate the front wall 28 of the housing 20 and

20  parallel to the longitudinal axis of the housing 20. The rail 58 and carnage 54 device
is available commercially and marketed under the trade mark Redi Rail™. The pin
locator 48 and the center clip ]oc’:afor S0 illpstrated in Fig. 20 are center locating.
devices that positively locate the center of the blind or shade to be sized. The end
locator 52 1s a locating device that 1s used to both square the blind or shade and to

25  locate certain blind and shade products relative to one end of the blind.

The pin locator 48 and the center clip locator 50 both permit a blind to
be sized from its center by engaging a center portion of the blind. The pin locator 48
includes an extension member 60 attached to the carriage. A pointer 68 1s attached to
the carriage 54 and indicates that position of the pin locator 48 relative. to the first or
30  second cutting stations 16, 18 by use of a scale as discussed below. The extension 60
extends in the cross-housing direction from the carnage 54 toward the rear of the top
working surface 36. A first ﬁin 62 extends from the cafriage 54 parallel with the top
working surface 36 of the housing 20 and towards the rear wall 34. The first pin 62 1s
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located a predetermined distance above the top working surface 36. A second pin 64
may extend from the rear portion 66 of the extension 60 toward the front wall 28 a

predetermined distance above the top working Surface 36.

" Pins 62 and 64 each have a CTOSS section that corresponds to the cross
5  section of an aperture in the bottom rail of _ti]e shade or blind. In the example
illustrated in Fig. 6, the pin 62 has a cross-sha?ed Cross sebtion. However, any other
shape may be employed as well, for example a round cross section may be used. Pin .
locator 48 includes a pointer 68 that identifies the location of the.pins 62, 64 relative

to the first scale 70.

10 The center clip locator 50 is illustrated in Figs. 4 and 20. The center
clip locator 50 inciu_des an extension 72 attached to the carriage 54 for shidable
“movement 1n the rail 58. A pointer 74 1s attached to the center clip locator 50 that
identifies the position of the locator relative to a second scale 76. The extension 72 of
the center clip locator 50 includes a slot 78 having a width configured to receive and
15" positively locate a center chp 80 attached to thé center portion Qf the blind head rail or

bottom rail (See Fig. 22.).

| Referring to Figs. 22 and 23, the center clip 80 1s positively secured to
a head rail 82 or bottom rail by positive location of a protrusion 84 of the center élip
with an aperture 86 or other locating device 1n the center of the head rail 82.
20 Alfemative]y, the center clip 80 could include an aperture that 1s positioned relative to
- a detent or tab located on the head raﬂ. Further, any other mechanical means of
locating the center clip 80 onto the he‘aa rail may be employed. The center clip 80
may be made of a resilient matenal such that the center clip 80 may simply be located
1n the center of the blind head rail prior to sizing and maintained in place by the

25  spring force of the center clip &0.

As 1llustrated in Fig. 4, the pin locator 48 is positioned on the right side
of the cutting center 10 and the center clip locator 50 1s positioned on the left side of
the cutting center 10. However, this orientation is for illustration purposes only. It is

possible that cutting center 10 includes two pin locators 48 on both the right and left
30  sides of the cutting center or two center clip locators 50 on both the right and left - '

sides of the cutting center 10. Any combination of locators 48, 50 may be employed
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depending on the type of locating system that 1s used to locate the actual products to

be si1zed.

The pin locator 48 as illustrated in Fig. 4 is slidably positioned relative
to a cutting plane 88 (See Fi gs 10 and 11) of the first cutting station 16 by the first
5 scale 70. The first scale 70 1s located on the nght side of a raised portion 90
proximate the rail 58 (Fig. 20). Similarly, the center clip locator 50 1s shidably
positioned relative to the cutting plane 92 (See Fig. 15) of the second cutting station

18 by the second scale 70.

The first and second scales 70, 76 each include half scaIe indicia and
10 ' extend proximate the front edge' of the top worl’dng surface and parallel to the
longitudinal axis. The first and second scales 70, 76 inélude half scale indicia where
each unit of measurement 1s identified as twice its actual distance from the cutting
planes'of the first and second cutting stations respeétively. For example, a distance of
fifteen inches (15") from the cutting plane 88 of the first cutting station 16 1s
15 identified as thirty inches (30") on the half scale indicia.

The half scale indicia allows an employee 'or operator to size a window
blind by only knowing the final desired width of the window blind.' The width of the
window blind 1s defined as the horizontal distance between the two sides of the
window blind when the window blind 1s installed relative to the window or opening to

20  be covered. The height of the window blind 1s the vertical distance that the window
blind or shade covers. The term "length" as it is used in conjunction with the
Venetian window blind head rai'l., slats or bottom rail will correspond to the width of

the window blind.

Refernng to Figs. 4 and 20, an end locator 52 includes an extension 94'

'2‘5 attached to carriage 54 for translation along rail 58. The extension 94 extends from
the carriage 54 in the cross-housing direction and includes a first side 96 and a second

side 98 parallel to the first side 96. The first side 96 faces the first cutting station 16

while the second side 98 faces the second cutting station 18. As will be described

below the first and second sides 96, 98 of the extension 94 extend a sufﬁcienf distance
30  from the top support surface 36 to engage the ends of the blind or shade to be sized to
' help align the head rail, bottom rail and window covering material for sizing. Further,

the first side 96 1s also used to locate the cellular shade as will be described below.
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The end locator 52 further includes a set block 100 extending from the first side 96 a
set distance toward the first cutting station 16. The end locator 52 further includes a
~cut out fegion or a depression 102 1n the top portidn of the extension 94 that permits a

poﬁion of the cellular window covering matenal of the cellular blind to exténd

5  through the extension 94 when the head rail and bottom rail are being sized. The end
locator 52 1s positioned between pin locator 48 and center clip locator 50, which in
this éxampie are on the right and left side of the cutting center, respectively and 1s
illustrated in Fig. 4. Of course, as noted above, either the pin locator 48 or center clip

locator 50 may be disposed on the right side or the left side of the cutting center 10.

10 - Itis posSible that by pllacirig the end locator 52 to the extreme left end
of the work surface 36 to size a blind using the first cutting station 16, or vice versa,
there still might not be enough room on the work surface 36 to size a large blind. To
gain several inches of work surface 36, the end locator 52 includes a hinge near the

- carriage 38, such thét it can be flipped up and moved out of the way (see Fig. 2).

15 Further, first and second removable locators 53 and 55 (see Figs. 20a and 2Ub) are
placed near the ends of the work surface 36 and, are adapted to be fitted to the pin
locator 48 and the center clip locator 50 such that the removable locators 53 .a'n‘d 55

perfdrm the function of the end locator 52.

- The first removable locator 53 includes a first side 96 with a set block
20 100 and a depression 102 the same as the first side 96 of the end locator 52 and 1s
used to locate a blind relative to the first cutting station 16. By placing the first
removable locator 53 in the left most locator, in this example the center clip -IOCator '
50, and flipping the end locator up as in Fig. 2, an additional 3-5" of work space may
be gained. The first removable locator 53 can locate a cellular shade, a metal shade,
2_5 or a vinyl shade, for sizing on the first cutting station 16 1n the same manher as the

end locator 52.

The second removable locator 55 includes a second side 98 as in the
end locator 52, however, 1t does not include a depression 102 because no cellular
- shade are sized using this locator 55. Its operation 1s similar to the first removable
30  locator 53, however 1t 1s placed 1n the locator on the nght side of the cutting center 10,

in this example the pin locator 48, as it is used to size blinds being cut on the second

cutting station 18.
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- Referming to Figs. 7-10, first cutting station 16 will be described in

further detail. First cutting station 16 includes a stationary die 104 and a moveable
die 106 sllidably coupled to the stationary die 104. A gurding die member 108 is

secured to a first face 110 of sta‘tionary die 104 to provide a plurality of bevéled or

5  flared surfaces 112 for guiding the various B’ottom rails, slats and head rails of the
blinds and shades to be sized 1nto Openings- in the stationary and movable dies 104,

06.

Referring to Fig. 8, the stationary die 104 includes three régions for

cutting three different types of window c<'5véring' products. The first region 114 1s.

10  configured for sizing a mini-blind pro'duct' having metal or aluminum slats and a metal
head rail and bottom rail. This mini-blind product will be referred to as the metal
mini-blind product. First region 114 of the stationary die 104 includes a first channe]
116 for receiving a bottom rail of a mini-blind product, and an opening 118 for
receiving a plurality of metal or aluminum slats from the metal mini-blind product.

15 . Further, first region 114 of stationary die 104 also includes a second channel 120 for -

receiving the head rail of the metal mini-blind product.

}

Additionally, stationary die 104 includes a second région 122 for
sizing a mini-blind having a plurality of vinyl slats. This mini-blind configuration
will be referred to as a vinyl mini-blind product. This sécoﬁd region includes a
20  channel 124 for receiving the bottom rail of a vinyl mini-blind product having vinyl
slats and a second opening 126 for receiving the vinyl slats, and finally a third channel

128 for receiving the head rail of the vinyl mini-blind product.

The third region 130 of stationary die 104 1s for sizing a pleated or
cellular shade and includes a first pair of channels 132, 134 for recerving the ends of a
25 head rail and bottom rail from a pleated or cellular shadé. Similarly, third region 130
may include a second pair of channels 136, 138 for receiving the second ends of the '
head rail and bottom rail from a pleated or cellular shade, when the head rail and
bottom rail are not symmetric. However, in the preferred embodiment, the head rail
and bottom rail are symmetric and therefore only a single pair of channels 1s required.
30 Accordingly, the second pair of channels 136, 138 1s shown in phantom lines. The
third region 130 also includes an opening 140 for receiving the pleated or cellular

matenial to be si1zed.
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Referring to Fig. 9, the movable die 106 similarly has three regions
that correspond with the respective three regions of the stationary die 104. The first
region 142 of the movable die 106 includes a first die opening 144 to receive both the
portion of the bottom rail and metal slats of the metal mini-blind to be sized. A first
blade 146 is attached to the movable die 106 and separates the first die opening 144 -
from a second die opening 148 that receives the portion of the head rail to be sized.

The first blade 146 is fastened to the movable die and includes a cutting surface 150

“that is proximate the stationary die 104. First blade 146 cuts both the metal slats and

the bottom rail. The geometry of the first blade 146 permits the metal slats and

"bot't’om rail to be sized with the same blade without the blade chipping when it cuts

the bottom rail member. First blade 146 has an arcuate surface that corresponds to an
arcuate portion on the outer surface of the stationary die 104. However, other known

cutting shapes may also be employed.

The second region 152 of the movable die 106 1s located below the
first region 142. The second region 152 includes a first opening 154 to receive both
the portion of the bottom rail and vinyl slats of a vinyl mini-blind to be sized. A
second blade 156 1s attached to the movable die 106 and separates the first opening

154 from a second opening 158 that receives the portion of the vinyl mini-blind head

rail tc; be sized. The second blade 156 is fastened to the movable die 106 and includes

a sharpened edge 160 that is proximate the stationary die 104.

The third region 162 of the movable die 106 is situated in line with the
first region of the movable die sUch that 1t corresponds to the third region 130 of the
stationary die 104. The third region 162 includes a first opening 164 and a second
opening 166. A shearing portion 168 1s located proximate the first opening 164 and a
shearing portion 170 is located proximate the second opening 166; HoWever, a single

opening and shearing portion may also be used.

Finally, the third region 162 of the movable die includes a third
opening 172 for receiving the cellular or pleated shade material to be sized. A blade
174 is attached to the movable die 106 and has a blade edge 176 to cut the cellular and

pleated material as the movable die 106 is moved from a retracted position illustrated

in Fig. 8 to the fully extended position 1llustrated in Fig. 9.
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As 1llustrated in Figs. 17, 18a, and 18b the stationary and movable dies
104, 106 are attached to a frame 178 that is'movable from a first position in which the
first reéions 114, 142 and third regions 130, 162 of the stationary and movable dies
104, 106 are prdximate the top working surface 36 of housing 20, to a secoﬁd position
5  1n which the second regions 122, 152 are I;foximate the top working surface 36.
Further the frame 178 may be moved to a \third position in which the entire first
~ cutfing Sta1;i0fl 16 1s lowered to a pOsitio‘n belo‘w the top working surface 36 to
faCilitate the sizing of vertical blind slats having a length greater than the width of the

housing 20.

10 - When the entire first gutting station 16 1s lowered to a position below
the top working surface 36, an extension scale 180 may be attached to the housing
(See Fig. 27). A vertical peg 182 fastens the extension to the housi.ng 20 so that the
extension scale 180 remains in a p]ane parallel with the top working surface 36. This
feature allows a simple diSassembly upon raising the first cutting station 16 and also

15  allows the extension scale 180 to slip out of its position on the housing if the first !

~ cutting station 16 is raised without first removing the extension scale 180. Further, if

the ho'using is moved back into the bay before removing the extension scale 180, the -
scale will simply pivot about t.he peg 182 to prevent damage to the extension scale

180 or to the housing.

20 In the preferred embodiment, the fratfné 1S moved betWeen the first,
second and third positions with a hydraulic piston 184 that is controlled by the
controller 22. The hydraulic piston 184 is shown in Figs. 17, 18a and 18b.

In an alternative manual embodiment illustrated in Fi g. 19, a spring
biased release mechanisms 186 1s located on each side of the frame 178 to releasably
25  secure the frame 1n the first, second or third positions. Each release mechanism 186
includes a spring biased button 188, each having a spring member 190 biasing a pin
192 1nto engagement with one of three pairs of support members 194 attached to
housing 20. ' By manually pulling the engaged pair of buttons 188 in an outward
direction, the pins 192 are released from the support member 194 and the frame 178
30 may be moved upward or downward to another one of the pair of support members.

In this manner, the first cutting station 16 may be moved manually between the first,

second and third positions.
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.Inside the bar code scanner chamber 312 is disposed a bar code
scanner 324. The bar code scanner 324 is accessible by the user from the front of the
cutting center 10 through the opéning 304. The bar code scanner 324 is of standard
construction. The scanner 324 1s.used to allow access to the cutting center 10 by a

5 user and automatically configure the cutting center 10 based on the code of a blind
scanned in. First, the user must scan the code on his or her own personal
identification card. This card can be issued when the user has completed a
certification course. Thus, the scanner 324 only ﬁllows employees trained 1n 1ts
operation to use the cutting center 10. By scanning in a user ID card, the cutting

10 -"ceritler' 10 1s enabled, and the user may then proceed. Next, the user scans the bar code
as‘sociated with a blind product. If the blind to be cut is associated with the first
cutting station 16, the second cutﬁng station 18 1s disabled, and the first cutting station .
1s enabled. Further, if the blind to be cut is aschiated with the first cuiting station 16,
the stationary and movable dies 106, 108 are raised or lowered to accommodate the

15 .sty]é of blind to be cut. In this example, if a metal blind is to be cut, the stationary .

and movable dies 106, 108 are moved to the first position.

The method for §izing a metal mini-blind product utilizing the cutting

!
]

center 10 will now be described in detail. As discussed above, the cutting cer‘lter'IO |
can cut more than one type of mini-blind or shade product. The first cutting station

20 16 1ncludes two different regions for cutting two different types of mini-blind
products. The mini-blind products could have different geometry necessitating
different die openings, and/or different shearing configurations, and/or different blade
combinations. In the example illustrated in the figures the first cutting station 16
permits the sizing of two different mini-blind products formed of different material

25 . and having a different geometry. In the preferred embodiment, the first regions 114,

142 of the stationary and movable dies 104, 106 of the first cutting station 16 are

configured td size a metal mini-blind product having a metal bottom rail, a metal he-ad '
rail and aluminum slats. The second regions 122, 152 are configured to size a vinyl

mini-blind product having vinyl slats.

30 A customer will measure the width of the window or windows to be
covered and bring this dimension to a retail outlet to purchase a mini-blind product. If
the mini-blind product in stock does not match the dimensions require'd by the

customer, an employee/operator will size a stock size mini-blind product to the
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customer's specified dimension. This system only requires that the operator select the
stock mini-blind product having a width greater than that required by the customer.
The r0pelrator, as will be descnibed herein,'does not':need to calculate the difference
- between the stock product and customer's dimenstoris, nor does the Operatof need 1o

5  divide the difference between the stock miﬁ'i-blind— product and the customer's
spec:lﬁcatlons The operator will cut a pomon of the head rail, bottom rail and
window covenng material from each end of the stock mini-blind product, without the
need to know any value but the customer's desired end width of the mini-blind. By

removing material from both ends of the mml--bhnc[ product as.described below, each

10 pair of lift cords will remain an equal distance from each respective end of the mini-

blind.

~ Once the operator has 1dentified and selected the stock mini-blind
product' closest to, yet wider than the customer's specification, the cutting center 10 1S
“pulled from the stored position in bay 14 as illustrated in Fig. 1 to the extended
15 position as 1llustrated in Fig. 2. The 'operato'r g‘éins access to the center controls by
scanning his or her unique identification card with the bar code scanner 324. This
enables the cutting center and the control mechamsm 196 requests the user to scan the
. bhnd to be sized. Alternatively, the user can enter his or her identification number 1n
the control mechanism 22, or any other way to enter a personal 1dentification such as
20 sw1p1ng a card fingerprint scanmng etc. The control mechanism 22 may be
‘connected to the controller 323 that 1dentifies the operator seeking access to the
cutting center 10. The controller 323 may also store the information entered by the
operator including the time of entry. The eystem may further be programmed to
record information relative to the stock blind being sized as a way of monitoring
25 inventory. Additionally, the time required to size the mini-blind may be recorded.
The bar code scanner 324 has the added benefit of prohibiting unauthonzed personnel

from accessing the cutting center 10.

After the cutting center 10 has been activated by means of the bar code
scanner 324, the operator then scans the UPC or bar code of the mini blind to be
30 sized. Because. a metal mini blind produet 1S being sized 1n this example, the
stationary and movable dies 104, 106 are raised or lowered to the first position in
which the first regions 114, 142 are proximate the top working surface 36 of the
housing 20. '
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Theoperator then loads the stock mini-blind product onto the top
working surface 36. As discussed above, both the pin locator and central c11p locator
for centrally locating the stock mini-blind to be sized may be utilized. For 111ustrat10n
purposes only, the pin locator 48, will be described for locating the mini-blind product

5 relative to the first cutting station 16 and the center clip locator 50 will be described
for locating the wooden mini-blind product relative to the second cutting station 18
However, the center clip locator SO could be used to locate the mini-blind product

relative to the first cutting station 16 as well.

When using; the pin locator 48, thebottom rail of each stock rni.n‘i-blind
10 | product .includes a centrally located aperture or opening through the bottom most
portion of the bottom rail. The ‘aperture could also be a slot extending perpendicular
to the longitudinal axis of the bottom rail, or an indentation or depression or connector
or any other means for centrally locating the mini-blind product. The aperture 1s .
centrally located in the bottom rail, however, the aperture or locating means could
15 also be located in the head rail. The operator locates the aperture onto the pin 62 of
the 'pin locator 48. The portions of the first end of the head rail, bottom rail and slats
that are to be cut off are shid through the first regions 114, 142 of the stationary and
movable dies 104, 106. The bottom rail is located in channel 116 of the statlonary die
104 and opening 144 of the movable die 106. Similarly, the slats are located in
20 opening 118 of the stationary die 104 and Opening 144 of the movable die 106.
Finally, the head rail 1s located in channel 120 of the stationary die 104 an’d opening
164 of the movable die 106.

The stock mini-blind product is positioned relative to the cutting plaue '

88 of the first cutting center 16 by lining up the pointer 68 of the pin locator 48 with

25  the customer's specification on the half scale indicia on the first scale 70. The half
scale indicia is dimensioned relative to the cutting plane 88 of the first cutting station
16 which 1s generally defined by the outer surface of the stationary die 104 that
determines the location of the sized end of the head rail, bottom rail and slats after the
movable die 106 1s activated and shears and/or cuts the head rail, bottom rail and

30  slats. The half scale units are one half of the actual distance from the cutting plane.
For example thirty (30) inches on the half scale is only one half of thirty (30) or

actually only fifteen (15) inches from the cutting plane. Once the movable die 106 is
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activated the newly cut ends of head rail, bottom rail and slats will be 15 inches from

- the center aperture. *

To activate the movable die 106 in the first cutting station 16.,. the
operator simultaneously depresses the two ‘activatiofl buttons. The movable die 1061s
5  moved from the rest position to the extended position by a plunger 198 that is driven
by a pneumatic or hydraulic cylinder 200. The first blade 146 shears the slats and
subsequently the bottom rail, while the shear portion of opening 148 shears the head .
rail. If the operator re]eases the activation buttons during the cutting process the
movable die 106 will stop. This feature ensures that the operator's hands are safely
10 away from the movable die 106 durin‘g the activation sequence. Once the movable

die 106 1s fully extended and the first end of the head rail, bottom rail and slats are

sized, the movable die 106 retracts to the rest position.

After the first side of the mini-blind product is sized, the operator
removes the mini-blind product from the pin 62 and rotates it such that the sized end
1'5 of the mini-blind product is away from the first cutting station 16. The center aperture
on the bottom rail of the mlm-bhnd product is once again located on the pin 62. Once
the mini-blind has been located the movable die 106 1s activated and the second side
- of the head rail, bottom rail and slats are sized. In this example the desired width of
the mini-blind product was thirty (30) inches. Since each side of the blind was sized
20  relative to the central locating hole in the bottom rail, the cut ends of the mini-blind
product are fifteen (15) inches from the center for a total mini-blind width of thirty
(30) inches. In this manner the lift cords are equal distance from the center of the
mini-blind product and equal distance to their respective ends of the sized mini-blind

product.

25 The s1zing of the metal mini-blind occurs while the first cutting station
16 15 1n the first position relative to housing 20 as described above. A vinyl mini-
blind 1s sized 1n a second position of the cutting station. To move the first cutting
station 16 to the second position utilizing the hydraulic piston, the operator scans the
bar code associated with a vinyl mini-blind to move the first cutting station 16 to the

30 Secon'd position. In the alternative embodiment, the manual release mechanism 185
may be used to move the frame. The buttons 188 of the release mechanism are pulled
outward releasing the pins 192 from the support members 194 thereby permitting the

operator to move the first cutting station 16 upward until the buttons are aligned with
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and engaged with a second pair of suppbrt members 194. The steps for sizing the
vinyl mini-blind 1n the first cutting station are the sam'e as the steps for sizing the
metal mini-blind as described above. However, the vinyl mini-blind is sized in the

second regions 122, 152 of the stationary and movable dies 104, 106.

5 The process of sizing a pleated or cellular shade will now be described.
The pleated maternal is sized independently of the bottom rail and head rail. The
sheéﬁng portions 168, 170 of the third portion 162 6f movable die 106 that are used to
s1ze the bottom rail and head rail of a pleated shade are not sharp enough to cleanly

“cut the material. The pleated material i.s sized in a separate step from the sizing of the
10 heéd rail and bottom rail utilizing a sharp blade 174. In a pleated blind the Iift cords
are visible and therefore it is desirable to have the pair of lift cords be symmetrical
with respect to the center of the pleated blind. Accordingly, the pleated blind may be
sizéd in four distinct steps. First one end of the head rail and bottom rail are sized to
fhe final width of the pleated shade. Second, one end of the pleéted matenal 1s sizéd_.
15 o Third, the oth‘er end o_f the head fail and bottom rail 1s sized. Fourth, the other end of

the pleated matenal is sized.

[ The steps for removing the cutting center 10 from the bay 14, and
accessing the cutting center 10 is the same as that described above for s1zing the mini-
blind products. Additionally, the first cutting station 16 is moved to the first position

20 . to size the pleated shade product. This is the same position as when the metal mini-

blind product is being sized.

As with the mini-:blind products discussed above, the bottom rail of the
p]eatéd shade includes an aperture which is located on pin 64 of pin locator 48. In
contrast to the front pin 62 utilized to locate the mini-blind products, the rear pin 64 is

25 utihized to locate the pleated- or cellular shade. By using the half scale indicia of the
‘ first scale 70, the pin locator 48 s aligned with the finished dimension of the ‘

customer's specification.

The first end of the head rail and bottom rail are slid into channels 132,
134 respectively and openings 164, 166 of the movable die 106. The pleated material
- 30 however, 1s not slid 1nto any opening at this time, but rather the pleated material is slid

relative to the bottom rail and head rail, so that one end of the pleated matenal
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- extends past the second end of the head rail and bottom rail. The first cutting station

16 is activated as discussed above with respect to the mini-blind products.

After the first ends of the pleated head rail and bottom rail are sized,
the pleated material 1s shd into'o'penings channels 132, 134 of the stationary die 104
5 aﬁd openings 164, 166 of the ;novable die 106. The dimension of the guide die plate
108 proximate opening 140 does not permit the head rail and bottom rails to pass.into
Opéning 140 and is stopped a predetermined distance from the cutting plane. Inthe
preferred embodiment, the distance from the ends is one inch. The end locator is used
~ to size the pleated maten'al:. The end locator set block 100 received between the
- 10 -pléated shade bottom rail and' head rail such that the set block 100 pushes the pleated
material forward of the sized end of the bottom rail and head rail a"predetermined_
distance. In the preferred' embodiment, the set block extends one inch from the first
side of the end locator extension to compensate for the one inch distance the bottom
rail and head rails are short of the cutting plane 88. In this manner when the pleated‘
15  material is sized by blade 174 the width of the pleated matenal 1s the same as the
width of the head rail and bottom rail. ‘

L The process 1s repeated on the second ends of the pléated shade head
rail, bottom rail and pleated material. Where the head rail and bottom rail are not
symmetric the second ends of the head rail and bottom rail will not .ﬁt in channels

20 132, 134. The second ends of the head rail and bottom rail must be inserted into
channels 136, 138 respectively, thgt“are configured to accommodate the different

orientation of the second ends of the pleated shade bottom rail and head rail.

Alternatively, the stock pleated shade product may be sized in three
steps. First the head rail and bottom rail may be sized by cutting matenal off from a
25.' single end to the final width of the customer's specification. Since the head rail and
‘ bottom rail are being sized from one end only, a full scale may be utilized to locate
the head rail and bottom rail relative to the cutting plané.- The pleated matenal 'is then
cut equally on both sides 1n two separate cutting Opefations so that the I1ft cords

remain symmetric about the center of the head rail and bottom rail.

30 Referring to Fi gs. 25 and 26, the sizing of the cellular product in two
steps 1s 1llustrated. In the first step the entire portion to be removed from the stock

cellular head rail and bottom rail is removed in a single operation of the movable die
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106. Accordingly, the cellular shade may be located relative.to a cellular scale 202
having full scale indicia such that the markings on the scale 202 reflects the actual
distance' from the cutting plane 88. The end locator 52 is utilized to locate the cellular

product to be sized. The head rail and bottom rail of the cellular product are inserted

into channels 132, 134 while the other ends'of the head rail and bottom rail that are

not to be sized are located against the first side of the end locator 52. The first side of
the end locétor 52 is aligned with the full scale indicia of scale 202 corresponding to
the actual width of the blind as requested by the customer. When the head rail and
bottom rail are being sized the cellular niatenal.is shd away from the ends of the blind
to be cut off and towards the second cutting station 18. The cellular material is

allowed to pass through end locator 52 extension 94 via opening 102.

Once the head rail z—ind bottom rail have been cut to size, the cellular
material is slid past the newly cut ends of the head rail and bottom rail intoopeniﬁgs
140 and 172 of the stationary and movable dies 104, 106 respectively. The end
locator set block 100 push'es the cellular matenal the required distance into the first
cutting station to ensure that the cellular matenial will have the same width as the head
rail an;.'l bottom rail once it is sized. The set block 100 is utilized the same way for the

cellular material as for the pleated matenal discussed above.

~ Referring to Figs. 12-16 the second cutting station 18 includes a”
vertical head rail shearing mechanism 204 and a wooden blind sizing mechanism 206.
Vertical shearing mechanism 204 includes a stationary die 208 having a channel 210
for recéiving a head rail of a vertical blind product. The stationary die 208 includes a
second opening 21 1- for receiving the traverse rod of the vertical blind product. A
movable die 212 moves relative to the stationary die 208 1n a vertical up/down
direction. Movable die 212 includes a shearing portion 214. Additionally, vertical
shearing mechanism 204 includes a punch 216 that punches a hole in the base' of the
vertical blind head rail a set distance from the cut end of the head rail as described
below. A vertically oriented piston 217 moves the movable die 212 upward and

downward as illustrated in Figs. 13 and 14 respectively.

Turning to Figs. 12, 15 and 16, the wooden blind sizing mechanism
206 includes a circular saw 218 having a circular blade 220 that moves from a first

position proximate the rear wall 34 to an extended position in the cross housing
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direction toward the front wall 28. In this example, the circular blade is an Irwin

Marathon 10 inch, 80 tooth blade manufactured by American Tool, Part No. 14076.

As has been described, the center clip locator 50 slides a]oho the top of,
the work surface 36 in the longltudlnal direction. As seen in Flg 36, the center clip
5  locator 50 has a top surface 51 that supports a blind B to be sized, and a thickness t, in
- this example %4". The second cutting station 18 includes a plate 326 with a top
* surface 328 which supports the blind B as it 1s béing sized. To compensate for the
thickness of the center clip locator 50, the plate 326 is disposed such that its top
surface 328 1s coplanar with the top surface 51 of the center clip locator 50. Thus; in
10 'mi§~eXMple, the top surface 328 of the plate 326 is %" higher than the working

surface 36.

Turning now to Figures 33 and 34, the cutting motor chamber 314 can
be seen, with the vacuum system removed for clarity. The saw 218 is moved ‘
translationally along a rail system 330 by a servo drive motor system 332. A support

15 ‘ plate 334 1s securely fastened to the housing 20 within the cutting motor chamber 314.
Two gulde rails 336 are securely mounted to the support plate 334 such that they are
perpendicular to the longitudinal axis of the machine. Slide rails 338 are
translationally mounted to the guide rails 336 such that they shde relative to the guide
rails 336. A motor plate 340 is securely mounted to the slide rails 338, with the saw

- 20 motor 342 fastened to the moiOr plate 340.

Fastened to and extendmg up from the motor. plate 340 1s a saw plate
. 344 The Saw plate 344 1includes a bearing 1n which an axle 346 is placed. The axle
346 includes a gear 348 on one end that is connected to the saw motor 342 through a
belt 350. Connected to the other end of the axle 346 is the saw blade 220.' The
25 rotation of the circular saw blade 220 s driven by the saw motor 342 connected
| through the belt 350. The servo motor 332 drives the wooden blind sizing mechanism
206 such that the saw blade 220 1s moved along a cutting path that is perpéndicﬁlar'to

the longitudinal axis of the cutting center 20 as can be seen in FIG. 12, 15, and 16.

Turning to- Fig. 35, the cutting path 92 is defined by a slit 352 in the
30 plate 326. The saw blade 220 includes an upper portion 354 above the plate 326

where the cutting action takes place, and a lower portion below the plate 326. The

plate 326 is adapted to support a blind while the saw blade 220 traverses the cutting
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path 92 through the slit 352 in the plate 326 and sizes the blind. Large pieces that are
cut off from the blind fall through an opening 355 in the plate 326 and into a refuse
bin 356 in the refuse chamber 312 (see Figs. 2 and 2A), whtle small particulate and

dust get sucked through. the slit 352 into a vacuum system as Wixll be described later.

I

5 The servo drive motor allows the translation of the saw blade 220
along the cutting path at different Speeds; In one example, the translation has three
speed stages. In the first stage, or ramping stage, the saw blade 220 is accelerated,\or:.
ramped up to its translational cutting speed. In the second stage, the saw blade 220 is

translated at 1ts cutting speed mn which the blind to be sized is cut. After the cut 1s
10 complete, the saw blade 220 1s translated back to 1ts home position in a third stage, or
return stage at a speed faster than the' cutting speed. By including an increased speed

during the return stage, the cycle time may be decreased si gniﬁcanfly.

The plate 326 further includes at least one sensor 358 that is adapted to
detect steel. The saw blade 220 1s chosen such thafi 1t effectively cuts wood and
15  plastic blinds, as well as the aluminum head rails. However, the saw blade 220 can' be
damaged by cutting through a steel head rail. Thus, if the sensér 358 determines that
a steel head rail has been placed in the cutting ﬁaﬂn 92, the sensor 558 sends a si gnal '
to the controller 323 which then disables the second éutting station 18. In this m-anner

the saw blade 220 1s protected.

20 The second cutting station 18 also has a dust and particulate collection
system 360 that will now be described as seen in FIGS 3, 3a, 3b, 31 and 32. The dust
collection system 360 is disposed in th‘e cutting motor chamber 314 and the vacuum
chambei' 316. Attached to the motor plate 340 is a sheath 362 that surrounds the -
portion of the 'saw blade 220 that is beneath the plate 326. Also attached to the motor

25  plate 340 1s a particulate bin 364. The particulate bin 364 and the sheath 362 are
connected in an air-tight fashion. The particulate bin 364 includes a cap 366 and a
body 368, wherein the body 368 1s removable from the cap 364 and is attached to the
cap via slide rails 370 and a locking lever 372. Connected to the cap 366 of the
particulate bin 364 is a flexible hose 374, which is in turn connected a vacuum motor

30 376. The flexible hose is preferably as large as possible, in this example, 2" in
diameter. The vacuum motor 376 is securely fastened to the housing 20, and in this
example 1t 1s adjaéent the rear wall 34. Since the vacuum motor 376 is stationary and

the particulate bin 364 moves with the wooden blind sizing mechanism, the flexible
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hose 374 can be diSposed 1n a loop 378, as shown in FIGS. 31 and 32 to accommodate
the relative motion between the particulate bin 364 and the vacuum motor 376. The
vacuum motor 376 should be sized to be powerful to ensure that the great majority of
dust is pulled through the saw into the dust and particulate collection system. |
.5 Because this vacuum motor 376 is only provided with 3" ports, adapter cones (net |
'shown) have been added that have connect the 2" hose to the 3" ports. A]tematively,

3" hoses may be used.

The vacuum motor 376 expels the debris into and through a..'seeond
flexible hose 380 which leads forward toward the front \#all 28 to a vacuum bag 382.
10 “ As seen in Fi gs. 3, 3a and 3b, the second flexible hose 380 terminates in an elbow
- 384 which is attached to a moun;ing plate 386. The elbow 384 protrudes a small
distance beyond the mounting plate 386 into the vacuum bag 382. The mounting
plate 382 is attached to a securing plate 388 via a spring loaded hinge. The securing
plate 388 includes a groove 390 into which i 1S ﬁttec lug 392 of the vacuum bag 382.
- 15 In this manner, to remove the vacuum bag 382‘ for disposal, the user may simply lift
| .the'mounﬁng plate 386 such that the elbow 384 is fully removed from inside the
vacuum bag 382, then shde the vacuum bag 382 forward out of the housing 20, the
'1ug 392 sliding through the groove 390. |

. As described earlier, the large pieces cut from the blinds fall from the

20 end of the plate 326 into a refuse bin 356. To empty the refuse bin 356, the user
opens the first door panel 306 and pulls out the refuse bin 356. Smaller particulate
and dust, however, get sucked into ‘the vacuum system 360 down through the sheath

362 by the vacuum motor 376.

A clearance 1s built into the slit 352 in the plate 326 such that there 1s
25 adequate space between the saw blade 220 and the slit 352 that enough air flow can be
 directed through the sht 352 and into the vacuum system to ensure that the great
majority of dust is pulled into the vacuum system. In this example, the slit 326 is

approximately 1/2" wide.

Due to the clearance between the slit 326 and the blade 220, pieces that
30 have been cut off up to approximately 1/2" can be sucked into the vacuum system
' '360. If these pieces were to enter the vacuum motor 376, the motor would most likely

suffer damage. To ensure that no large particles become sucked into the vacuum
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mofor 376, the particulate bin 364 is provided. Any large particles that get pulled -

down through the sheath 362 enter into the particulate bin 364. Because the flexible

‘hose 374 leading to the vacuum 376 motor is dispbsed In' the cap 366 of the

particulate bin 364, inertia of the particles and gravity generally directs the barticulate |
5>  down to the base of the particulate bin 364 before the airstream generated by the

vacuum motor 376 pulls the particulate into the flexible hose 374.

For added protection, a mesh 394 is disposed as a barrier to the entry
of particulate from the particulate bin 364 to the flexible hose 374. In the present
example, a wire mesh with openings of éi)proxi'mately 1" square is being used,

10  however, openings of 4" to 2" in widlth have proven effective. In thfs example, the
mesh 394 is provided as a cylinder extending from inside the ﬂex'ible hose 374 into |
the interior of the particulate bin 364. However, other confi guratioﬁs could be used,

‘such as a cone, a mesh box inside the particulate bin 364 not attached to the flexible
hose .3-74, etc. This effectively blocks the travel of particulate that has slipped

15  through the slit 352 in the plate 326 into the vacuum system 360 from entering the
vacuum motor 376. The body 368 of .the particplate bin 364 is removable from the
cap 366 by any structure known in the art, such as latches. Preferably, it is a quick

release disconnect system.

- The sizing of a wooden blind baving a metal head rail, a wooden
20 bbttom rail and wooden slats will now be described. The user must first scan his or
her personal ID card as has been previously described with the bar code scanner 324
to unlock the cutting center 10. The user then scans the bar code associated with the
- wood blind to be sized. This enables the second cutting station 18 and disables the

first cutting station 16.

25 While a pin locator 48 could be used to locate the wooden blind for
s1zing, the center clip locator 50 will be described in connection with the sizirig of the
wooden blind. As illustrated in Figs. 22 and 23, a head rail includes an opening 86
that recelves a protrusion or tab extending from clip 80. In this manner the clip.is
positively located on the center of the head rail 82. The clip. 80 1s then positioned‘

30  within a slot 78 of the center clip locator 50, which positions the clip and the head rail
relative to the second half scale 76. A pointer 74 on the center clip locator identifies

the center position of the wooden blind to be sized relative to the cutting plane 92 of

the circular saw 218.
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Once the head rail and chip are loeat~ed within the slot of the center clip
locator, the wooden blind bottom rail, slats and head rail are slid into a first opening
1221 in the second cﬁtting station (See Fig. 28). The wooden blind is located by
moeing the ceﬁt.er clip locator 50 to align t}'lxe pointer 74 of the center slat loeator with

5  the customer's width specification on the setond scale 76.

Once the wooden mini-blind 1s at the proper location to be sized, the
end locator 52 1s used to square the ends of the head rail, slats and bottom rail, by
using the second side extension second side 98. A clamp mechanism 222 clamps the
bottom rail, the woodeén slats and the head tail against a stop 224 (See Fig. 29) such

10 that the sides of the rails and slats a‘relparallel to the top working surface 36. This

removes any space distance between the slats, the bottom rail and the head rail.

Once the bottom rail, slats and head rail have been located within the
opening 221 and clamped against the stop 224, the first end of the weoden mini-blind
i1s ready to be sized. Because the operator has already entered his or her ID and the

15 UPC of the blind to be sized, the second cuttiﬁé station 18 1s activated Bf/
mmultaneouqu depressing two activation buttons the followmg sequence 1s activated.
The vacuum motor 376 is 1n1t1ated and run for a predetermined amount of time, in this
example one second. The circular saw 218 1s then activated and moved toward the
front wall 28 along the cutting\plane 92. The-lsaw 218 travels along the cutting plane
20 .92 until the bottom rail, all of the slats, and the head rail are each sized, After the

' sizing has been completed, the saw returns to its starting position.

The circular saw 218 tratnsl,ationa] speed can vary throughout three
stages of the sizing operation. In the first stage, the saw ramps up to its tr’ansletional
cutting epeed. In the second stage, the saw maintains the cutting speed. In this stage,

25  the saw cuts the bottom rail, slats and head rail until the bottom rail, all of the slats,
and the head rail are each sized. After the sizing has been completed, the third stage
of the sequence begins in which the saw returns to its starting position. In the third
stage, the circular saw 218 1s moved at a higher iranslation speed than the cutting
speed such that the cy‘cle time 1s much shorter than if the saw 218 was returned at the

30  cutting speed. The circular saw 218 is moved rearward until it is in its fully

- withdrawn position. In the preferred embodiment the movement of the saw is

automated and eontrelled by the controller 323.
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The circular saw can ever have more than one translational speed
through the cut. For example, it can translate slowly during the beginning of the cut,

move faster, then slow down again near the end of the cut.

Large pieces of blind that have been cut fall off the plate 326 and into
5  therefuse bin 356. Particulate’ and dust are sucked by the vacuum system 360 through.
the shit 352 and 1nto the vacuum system 360. The particulate and dust are sucked .
through the sheath 362 and into the particulate bin 364. Large particulate either falls
into the body 368 of the bin 364 by inertia and gravity or is blocked from entering the
flexible hose 374 by wire mesh 394, then falls into the body 368 of the particulate bin
10 364-. Dust passes through the wire mesh 394 into the vacuum motor 376 and is then

pushed into and through the 'seco.nd flexible hose 380 and into the vacuum bag 382.

In addition to wooden slats, the circular saw 218 may also size faux
wood slats made of a cellulose plastic formulation or of slats made from a plastic
~ matenal, or any other type of matenal that can effectively be sized with a circular
15 saw. The circular saw 218 includes a circular saw blacie 220 that travels along the

cu’tﬁng path 92.

: - Itisalso poss{blé to size a valance for the wooden blind at the'same
time the head rail, bottom rail and slats are beiﬁg sized. The valance is simply located

adjacent head rail or bottom rail and sized along with the other components.

20 A vertical blind may also be sized in the second cutting station 18. A
vertical blind head rail 1s sized in the vertical shearing mechanism 204 by locating the
vertical blind head rail in the vertical blind head rail channel 210. The vertical blind
traverse rod is located within the traverse rod opening 211. Since the vertical blind
does not include lift cords, the vertical blind head rail may be sized by removing

2>  matenal from a single side of the stock head rail. Accordingly, a scale 225 having full
scale indicia are used to determine the width of the vertical blind. Again, the width of \
the vértical blind is measured to correspond to the width of the window it will be ‘
covening. The cutting plane of the vertical shearing mechanism 204 is not in the same
plane as the cutting plane 92 of the circular saw. The vertical shearin g mechanism 1s

30 setinward in the housing to permit the circular saw to fully extend along its cutting

plane 92 without contacting the shearing mechanism. The scale 225 measures the

actual distance to the cutting plane of the vertical shearing mechanism 204.
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~ The vertical shear can also include a second ferromagnetic sensor 396.
The second sensor 396 works in much the same fashion as the first sensor 3538.
Vertical "head rails are large, and 1f a large head rail made from steel is inserted into
the vertical blind head rail channel 210, the vertical shearing mechanism 204 could be |
S5 damaged. Thus, when a stee] head rail 1s pl'éced in the channel 210, the second sensdr

396 sends a 31gnal to the controller 323, which then disables the second cutting station
18. ' . | ;

The vertical shearing mechanism 204 also includes a punéh 216 to
place an aperture in the base of the vertigiél head rail a set distanice from the cutting
- 10 planeof the vertical shearing rnechani}sm 204. The aperture 1s located a
predetermined distance from the cut end of the head rail to recéive a portion of a snap
in an end cap to be added to the vertical head rail once it has been sxzed The aperture
could also be used to receive a fastener such as a screw to secure an end cap to the
head rail. Punch 216 is pivotally connected to a lever 228 that is plyotally connected
15  to the vertical shearing mechanism 204. The lever 228 is pivotally connected toa

head portion 230 of a rod 232 which is slidably Jocated in a holder 234 attached to the

. movable die 212. The head portion 230 includes a base portion having a diameter

Iarger than the rod 232 and larger than the Opemng in the holder 234.

- The operation of the vertical shearing mechanism 204 for sizing the
20 vérti-cal bhnd head rail will now be described. Since the vertical blind head rail can
be sized from removing material on one side of the head rail, no centering locating
mechanism need be used. Rather, the vertical blind head rail can be measured by use
of the full scale indicia on scale 224. The end of the vertical blind head rail to be cut‘
is placed in channel 210 and the traverse rod is placed in opening 211. If a steel head
25 ralis pl'aced in the channel 210, the second sensor 396 is activated, and the sebond
. cutting station 18 1s disabled. In the normal course, an aluminum head rail is placed '
in the channel 210, and thus, the cutting center 1 0 remains enabled, and the operator
can pfcceed. The free end of the head rail that is not being sized is aligned with the
full scale indicia indicating the customer's specification for the desired width of the
30  vertical blind product. The vertical slats will be sized to a different measurement,
since the important feature of the vertical slats is their vertical length when théy are
placed over a window. Once the vertical blind head rail and trauversé rod are located

in the stationary die 208 the operator activates the shearing mechanism by following -
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the steps outlined above of scanning his or her ID code, then scanning the bar code of

the vertical blind, and depressing the two activation buttons.

The movable die 212 will move in an upward di-recti'on until the "v"
shaped shearing portion 214 contacts and shears the vertical head rail and the traverse
5 rbd. Once the holder contacts the basé of the head portion 230, the head portion is
moved upward, thereby bausing the pivot of lever 228 about its pivo_t point and
causing the punch 216 to extend downwards thrbugh the head rail. In this manner, an
- opening 1s formed 1n the vertical head rail a predetermined distance from the sheared
| end of the vertical head rai l Once the movable die has reached its fully extended
10 uplward position and the head rail and traverse 'rod have been sheared and the opening
has. been punched in the head rail, the movable die is retracted dov&nw‘ard to the

starting position.

The vertical blind slats may also be sized in the second cutting station
18 to a customer's specifications. The vertical slats extend in a vertical position and.
|1'5 therefore are likely to have a dimehsidn different than the head rail width. The
vertical slats are clamped down onto the top working surface 36 with a vertical clamp
236 (See Figs. 28 and 30) such that the face of the vertical slats are parallel to the top
working surface 36. The vertical clamp 398 includes a square shaft 400 and a convex
clamping surface 402. It has been found that by cutting a.b]ind with the saw 220, a
20  torque is placed on the blinds during the cut. This causes the' blinds to twist during
the cut, and a smooth cut 1s difficult to produce. The shaft 400 is constructed in a'
shape to resist rotation durin g the éut. In this example the shaft 400 has a square cross
section, although other cross-sectional shapes can be used effectively. Further, the
- clamping surfac;é 402 1s convex such that 1t has a similar shape as that of the blinds

25  being cut. This further aids in the resistance to the blinds rotating during the cut.

If the vertical bhind head rail 1s longer than the space between the. ﬁrét
and second cutting stations 16, 18, the first cutting station 16 may be lowered to a
third position as discussed above to allow the vertical head rail to rest horizontally on
the top working surface 36. When the first cutting station 16 is lowered to the third
30  position, the top of the ﬁ'ame 178 1s substantially flush with or lower than the to'p
working surface. The scale extension 180 is located in housing 20 and extends the

full scale 226 that measures the actual distance to the cutting plane 92.

CA 02459480 2004-03-03



-29.

. Unlike the wooden mini-blind product in which the bottom rail, slats
and head rail are all positioned relative to the second cutting station together, the

“vertical head rail and vertical slats are positioned and sized separately.

" The cutting center 10 may further inciud'e a modem, Ethemet card, or
>  other structure to communicate information'back to a central location. In the \
disclosed example, the controller 323 can receive information regarding the status and
performance of the cutting center 10. This includes information regarding the -
magnetic sensors 358 and 396, the condition of any emergency stops, thé amount of
times a particular cutting apparatus has been useéd, etc. Further sensors can be placed
10  to determine the electrical current drawn to cut down a blind, the speed of the saw
blade 220, how fuli the vacuum bag 382 is, etc. This information can be sent via
modem or other structure to the central location where engineers can review it. In this
mannér, the engineers can troubleshoot problems (such as a steel head rail in the 'saw's
cutting path) and instruct the operator via telephone how to correct the problem such
15  that a service technician is not required to be sént on site. This can re-sult n K
substantial cost savings. Further, the engineer can monitor perfbnnance of the cutting
center 10 to deterniine when maintenance needs 10 be performed, or to diagnose a

probl-ém before a technician needs to be dispatched.

| . A particularly useful blind cutting die 404 is disclosed in Figs. 37 and

20 38. The cutting die 404 includes a body 406 with an opening 408 sized to receive a
blind head rail and a slat opening 410. The die 404 further includes a bottom rail
block 412 with an opening 414 sized to receive.a blind bottorh rail. The bottom rail
block 412 is configured to be slidable within the slat opening 41 0. The die body 406
includes a lower channel 416 and an upper channel 418. The bottom rail block 412 .

25  1ncludes an lower profile 420 and an upper profile 422 that are configured to slide
within the lower and upper channels 416 and 418, respectively. It i1s useful if the
upper profile 422 has a different shape than the lower profile 420 to prevent the
bottofn rail die block from being inserted backwards. The die body is further defined

| by a front side 424 and a rear side 426. It has also been found useful for the profiles

30 420 and 422 to be disposed off center, such that they are closer to either the front side

424 or the rear side 426. Again, this prevents the bottom rail block 412 from being

inserted improperly. In this example, the profiles 420 and 422 are disposed closer to -
the rear side 426.
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The die body 406 further includes a plurality of through holes 428. To
maintain the bottom rail die block 412 is a particular position, a pin 430 is inserted
into a through hole 428 and mnto an opening (n;)t shown) in the bottom rail die block
412. In this manner, the bottom rail die block 412 can be adjusted to accommodate

5 the amount of slats being sized by the cutting center 10. This is helpful in that the die
block 406 itself can be used to hold the slats as they are being cut such that there i_; no

- movement of the slats during the cut.

In another embodiment, each scale is used for sizing a specific blind or
‘shade product. Further, each scale may have a'separate distinct color that corresponds
10 "with the color of the packaging for respective blind or shade product to be sized. As a

result, an operator will be able to determine which scale to use to size the stock blind

or shade product by matching the color of the stock blind or shade packaging with the o

appropriate scale. The instructions that are located on the housing may also be in

color to further reduce the chance that the particular stock blind or shade product 1s |
15 sized ih’correctly. Additionally, the instructions that aré located in an instruction ‘

matiual ' may also be color coordinated with the scale and stock product packaging.
Sinf:e the scale, packaging for the blind or shade product and instructions all share the

same color for sizing of a specific product, the chance of error decreases, resulting in

an easier process for the operator.

20 In a further embodiment, the locator pin may be eliminated. The blind
| or shade product fnay include a mark or feature that is located on its longit‘udinal
center. This mark or feature would be aligned with the apprOpri ate marking on the
appropriate scale as discussed above. While the locator devices provide for a positive
placement of the blind or shade product, it is possible to locate the center of the blind
25  or shade product by means of a mark such as a line placed on the product in the
factbry before being shipped to the retain outlet. Of cburse the mark could also be

placed by the operator in the retail outlet as well prior to sizing.

The stock blind or shade product would also have a feature such as an

indentation, groove or protrusion on the center of the blind that could be used to

30  locate the stock blind or shade product relative to the scale.

While the detailed drawings, specific examples and particular

formulations given describe exemplary embodiments, they serve the purpose of
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illustration only. The systems shown and described are not limited to the precise
details and conditions disclosed. Furthermore, other substitutions, modifications,
changes, and omissions may. be_‘ made 1n the désign, operating conditions, and
arrangement of the exemplary embodiments without departing from the scope of the

5 invention as expressed in the appended claims.
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WE CLAIM:

1.

An apparatus to size a width of a blind 1n a retail store, comprising:
a housing;
a support surface disposed on the housing;

a blade configured to cut the width of a blind to a predetermined length and
disposed adjacent the support surface, the blade being a saw that traverses a
cutting path;

a blind locator, slidably located on the support surface, having a top surface, and
adapted to support a blind to be sized, wherein the blind locator includes a
projection adapted to project into a recess in the blind; and

a metallic plate removably disposed on the housing and having a top surface, the
plate being disposed adjacent the blade, the top surface of the plate being
approximately coplanar with the top surface of the blind locator, the plate further
including a slit, the slit defining the cutting path, the plate contigured to support
an end of the blind as i1t 1s being sized by the saw.

The apparatus of claim 1, wherein the plate 1s made of aluminum.

The apparatus of claim 1, further comprising a receiver disposed on the plate
configured to maintain the blind while 1t 1s being cut.

An apparatus to size a width of a blind 1n a retail store, comprising:
a housing;
a support surface disposed on the housing;

a blade configured to cut the width of a blind to a predetermined length and
disposed adjacent the support surface;

a blind locator, slidably located on the support surface, having a top surface, and
adapted to support a blind to be sized, the blind locator including a projection
adapted to project into a recess in the blind; and

a metallic plate removably disposed on the housing and having a top surface, the
plate being disposed adjacent the blade, the top surface of the plate being
approximately coplanar with the top surface of the blind locator, the plate turther
comprising a receiver disposed on the plate configured to maintain the blind while
it is being cut, the receiver comprising a head rail receiver and a blind receiver.

An apparatus to size a width of a blind in a retail store, comprising:

a support surface;
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a blade configured to cut the width of a blind to a predetermined length and
disposed adjacent the support surtace;

a blind locator, slidably located on the support surface, having a top surface, and
adapted to support a blind to be sized;

a metallic plate with a top surface, disposed adjacent the blade, the top surface ot
the plate being approximately coplanar with the top surface of the blind locator;

a receiver disposed on the plate configured to maintain the blind while 1t 1s being
cut, the receiver comprising a head rail receiver and a blind receiver, wherein the
head rail receiver is a head rail die;

wherein the blind locator includes a projection adapted to project into a recess 1n
the blind.

The apparatus of claim 5, further comprising a sensor adjacent the head rail die.
The apparatus of claim 6, wherein the sensor is a ferromagnetic sensor.

The apparatus of claim 7, wherein the blade is configured to be inactive 1f a
ferromagnetic head rail is placed in the head rail die.

The apparatus of claim 8, wherein the blade is configured to be inactive 1f a steel
head rail i1s placed in the head rail die.

The apparatus of claim 1, further comprising a sensor disposed adjacent the blade;
whereby the blade is disabled if a blind with a steel head rail 1s placed adjacent
the sensor.

The apparatus of claim 10, wherein the sensor 1s a ferrous sensor.

The apparatus of claim 11, further comprising a blind receiver disposed adjacent
the saw and configured to support the blind while being cut, the blinder receiver
including a slat clamp.

The apparatus of claim 12, the slat clamp including a rectangular shaft to resist
rotation during the cut.

The apparatus of claim 13, the slat clamp including a convex surface configured
to engage the slats of a blind.

The apparatus of claim 1, wherein the projection is a pin.
The apparatus of claim 1, wherein the projection 1s a clip.

The apparatus of claim 10, further comprising a controller in communication with
the sensor and the saw, whereby upon receipt of a signal from the sensor, the
controller prohibits the saw from cutting.
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An apparatus to size a width of a blind 1n a retail store, comprising:
a housing;
a support surface disposed on the housing;

a blade configured to cut the width of a blind to a predetermined length and
disposed adjacent the support surface, the blade having a cutting path;

a blind locator, slidably located on the support surface in a direction generally
perpendicular to the cutting path, wherein the blind locator has a top surface that

tfaces generally upward and the top surface is adapted to support a blind to be
sized; and

a metallic plate disposed adjacent the blade, wherein the plate has a top surface
that faces generally upward in generally the same direction as the top surface of
the blind locator and 1s approximately coplanar with the top surface of the blind
locator;

wherein the blind locator includes a projection adapted to project into a recess in
the blind.
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