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BLIND TRIMMING APPARATUS AND METHOD OF TRIMMING BLINDS

RELATED APPLICATIONS
The present application is a continuation-in-part of co-pending Application Serial

No. 10/610,686, filed July 1, 2003.

FIELD OF THE INVENTION

The present invention relates to an apparatus and a method of trimming blinds.

BACKGROUND OF THE INVENTION

Conventional blinds generally include a headrail, a bottom rail, two or more

ladders extending between the headrail and bottom rail, and a number of slats supported by
the ladders. Conventional windows are generally manufactured in a number of
nonstandard sizes. Therefore, blinds often are custom-made to fit specific windows.
Alternatively, blinds can be manufactured in a number of standard sizes and céﬁ be
trimmed to fit specific windows. In these cases, a blind trimming apparatus is commonly
used to trim one or more of the headrail, the bottom rail, and the slats.

A conventional blind trimming apparatus generally includes one or more pairs of
opposable cutting blades. The blades are generally moved into engagement to cut the

headrail, the bottom rail, and/or the slats.

SUMMARY OF THE INVENTION

For a conventional blind trimming apparatus to operate effectively, the ,sﬁacing

between the pairs of opposable cutting dies must be maintained within a relatively narrow
tolerance. Accordingly, setting up and adjusting the opposable gl;tting dies is generally
difficult and can only be done at a high cost by skilled machipists. .

During operation, the cutting dies become worn, nicked and/or damaged and
occasionally must be replaced and/or repaired. Blade replacement and/or blade repair is a
difficult and time-consuming process that can only be performed by highly trained and
skilled machinists.

In one embodiment, the invention generally provides a blind trimming apparatus
including a frame defining a cutting recess, a cutting tool supported by the frame and
extending into the cutting recess, and a cutting blade supported by the framg and moveable

across the cutting tool during trimming. One of the cutting tool and .the‘ cutting blade
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includes a locating projection and the other of the cutting tool and the cutting blade defines
a locating recess. The locating projection is engageable in the locating recess to index or
align one of the cutting blade and the cutting tool with respect to the other of the cutting
blade and the cutting tool. o

In another embodiment, the invention generally provides a blind trimming
apparatus including a frame defining a cutting recess, a cutting tool supported by the frame
and extending into the cutting recess, a cutting blade moveable across the cutting tool
during trimming, and an elastic member biasing one of the cutting blade and the cutting
tool into shearing engagement with the other of the cutting blade and the cutting tool
during trimming.

In another embodiment, the inventidn generally provides a blind trimming
apparatus including a frame defining a cuttlng recess and having a rail and a carriage
movable along the rail and supporting a cutting blade. The carriage is moveable along a
cutting path and the cutting path is adjustable relative to the frame during trimming. The
blind trimming apparatus also includes a cutting tool extending into thpcutt(ing recess and
being engageable with the cutting blade as the carriage mqyes_al_c')p,g_ ‘éhc:a cutting path.

In another embodiment, the invention generally proyic‘les'.a blind tﬁmming’ .
apparatus including a frame defining a cutting recess, and ’a cutting too] supported by the
frame and extending into the cutting recess. The first cutting tobi has a first hardness. The
blind trimming apparatus also includes a cutting blade moveable acroés the cutting recess
and engageable with the cutting tool during trimming to shear blinds against the cutting
tool. The cutting blade has a second hardness and the second hardness is greater than the
first hardness.

In another embodiment, the invention generally provides a blind trimming
apparatus including a frame defining a cutting recess, a cutting tool srgppggt}ed by the frame
and extending into the cutting recess, a cutting blade moveab‘l_e. along ?,C}?t_ﬁ{l}g_paﬂ"l. and
being engageable with the cutting tool during trimming to shggf bli'ngs aglain‘st'the cutting
tool, and an insert positioned along the cutting path to support blinds durir}g sheaﬁng. .

The invention also provides a method of trimming b‘lind‘s.v The ‘myethoc‘li generally H
includes providing a blind trimming apparatus including a frame dgﬁhing a éu}tiﬁg fecess,
a cutting tool supported by the frame and extending into the cutting recess, and é_carriage
supporting a cutting blade and being moveable along a cutting path. The method includes
moving the carriage along the cutting path in a direction generally toward the cutting tool,

adjusting the cutting path relative to the frame to index or align the cutting blade and the
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cutting tool, and shearing at least a portion of the blinds betWeen the cufting fool and the
cutting blade. -

In addition, the invention generally provides a blind trimming apparatus including
a frame supporting a cutting tool, the cutting tool including a cutting edge, a blade holder
supported on the frame for movement with respect to the cutting tool along a cutting path,
and a blade insert including a cutting edge and being connectable to the blade holder for
movement with the blade holder with respect to the cutting ‘tool to trim blinds between the
cutting edge of the cutting tool and the cutting edge of the blade insert. One of the blade
holder and the blade insert defines a locating recess and another of the blade holder and
the blade insert has a locating protrusion. The locating protrusion is engageable in the
locating recess to align the blade insert with respect to the blade holder so that, dl};:ing‘
cutting, the cutting edge of the blade insert is spaced a predetermined distance frofn the
cutting edge of the cutting tool measured along a plane. The plane is substantially
perpendicular to the cutting path and extends through the cutting tool.

In other embodiments, the invention generally provides a blind trimming apparatus
including a frame supporting a cutting tool, the cutting tool inqluding a cutting edge, éy .
blade holder supported on the frame for movement with respect to the cutting tool along a
cutting path, and a blade insert including a cutting edge and being connectable to .the b)lade
holder for movement with the blade holder with respect to‘th‘e% Qut;ing .tqqllto trim blinds
between the cutting edge of the cutting tool and the cutting edge of the blade insert. One
of the blade holder and the blade insert includes a locating perruéion, at least a portion of
the locating protrusion being angled with respect to the cutting path, and anothér of the
blade holder and the blade insert defines a locating recess. The locating protrusion ‘is
engageable in the locating recess to align the blade insert with respect to the blade holder.

The invention also provides a method of operating a blind trimming apparatus.
The method generally includes the acts of providing a frame supporting a cutting tool, the
cutting tool having a cutting edge, connecting a blade holder to the frame for movement
with respecf to the frame along a cutting path, providing a blade inseﬁ having a cuttqu
edge, one of the blade insert and the blade holder having a locatiﬁg prqtrusion? an other of
the blade insert and the blade holder defining a locating recess, conﬂecting the blade iﬁsert
to the blade holder, and moving the blade holder and the blade iqserf \}Vi|th respect to the
cutting tool along the cutting path to shear blinds between the'cutting edge of the cutting
tool and the cuiting edge of the blade insert. The act of connecting the blade insert to the

* blade holder may include the act of engaging the locating protrusion in the locating recess
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to orient the blade insert with respect to the blade holder so that, during cutting, the cutting
edge of the blade insert is spaced a predetermined distance from the cutting edge of the
cutting tool measured along a plane extending through the cutting tool. The plane;is.
generally perpendicular to the cutting path.

In other embodiments, the method generally includes the acts of providing a frame
supporting a cutting tool, the cutting tool having a cutting edge, connecting a blade holder
to the frame for movement with respect to the frame along a cutting path, providing a
blade insert having a cutting edge, one of the blade insert and the blade holder having a
locating protrusion, an other of the blade insert and the blade holder including a ramp,
connecting the blade insert to the blade holder, and moving the blade holder and the blade
insert with respect to the cutting tool along the cutting path to shear blinds between the ‘
cutting edge of the cutting tool and the cuttmg edge of the blade msert the ramp bemg
angled with respect to the cutting path. The act of connecting the blade insert to ‘the blade
holder may include the act of moving the locating protrusion along the ramp to oﬁeﬁt the
blade insert with respect to the blade holder so that, during cutting, the cutting edge of the
blade insert is spaced a predetermined distance from the cutting edge of the cutting tool
measured along a plane extending through the cutting tool. The plane is generally
perpendicular to the cutting path.

Other independent features and independent advantages of the present invention
will become apparent to those skilled in the art upon review of the following Aetajled{ ‘
description, claims, and drawings. o | o

The present invention is further described with refe;enee to ﬁhe accompanying
drawings, which show various constructions of the present invention. However, 1t should
be noted that the invention is explained and illustrated by way of exaﬁple ’enlvy_. ‘ The '
various elements and combinations of elements described below and illusffated in tﬁe" ;
drawings can be arranged and organized differently to result in constructions which are
still within the spirit and scope of the present invention. Also, it is understood that the
phraseology and terminology used herein is for the purpose of description and should not
be regarded as limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, wherein like reference numerals indicate hke parts:
Figs. 1A and 1B are perspective views of a blind tnmmmg apparatus, 1nclud1ng a.

blade arrangement, embodying the invention.
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Fig. 2 is an enlarged sectional view of the blind trimming apparatus taken along
line II-IT in Fig. 1B. ,

Fig. 2A is a perspective view of a conventional venetian blind.

Figs. 3A and 3B are enlarged perspective views of a i)ortion of the blade
arrangement shown in Figs. 1A and 1B. _

Fig. 4 is an enlarged perspective view of a portion of the blade arrangement shown
in Figs. 1A and 1B.

Fig. 5 is an enlarged perspective view of a portion of the blade arrangement shown
in Figs. 1A and 1B.

Fig. 6 is an enlarged perspective view of a portion of the blade arrangement shown
in Figs. 1A and 1B. o

Fig. 7 illustrates a second construction of a blade arrangémer;t for a blind trimming
apparatus embodying the invention. L

Fig. 8 is an enlarged perspective view of a portion df the blade arrangement shown
in Fig, 7. - -

Fig. 9 is an enlarged perspective view of a portion of the blade arrangement slgowp
in Fig. 7.

Fig. 10 is a perspective view of a third construction of a blade arrangement for a
blind trimming apparatus embodying the invention.

Fig. 11 illustrates a fourth construction of a blade arrangement for a blind trimming
apparatus embodying the invention.

Fig. 12 illustrates a fifth construction of a blade arrangement for a blind trimming
apparatus embodying the invention. | |

Fig. 13 is an enlarged sectional view taken along line XII-XIII in Fig. 12. ,

Fig. 14 illustrates a sixth construction of a blade arrangement for a blind tnmnﬁng
apparatus embodying the invention.

Fig. 15 is a sectional view taken along line XV-XV in Fig. 14

Fig. 16 illustrates a seventh construction of a blade arrangement for a blind
trimming apparatus embodying the invention.

Fig. 17 illustrates an eighth construction of a blade arrangement for a blind
trimming apparatus embodying the invention.

Figs. 18 is a perspective view of a ninth construction of a blind trimming apparatus

embodying the invention.
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Figs. 19 is an enlarged perspective view of a portion of the blind trimming
apparatus shown in Fig. 18.

Fig. 20 is an enlarged perspective view of a blade insert and a blade holder of the
blind trimming apparatus shown in Fig. 18.

Fig. 21 is a bottom view of the blade insert and the blade holder of the of the blind
trimming apparatus shown in Fig. 18.

Fig. 22 is an exploded perspective view of the blade insert and the blade holder of
the blind trimming apparatus shown in Fig. 18.

Fig. 23 is a front exploded view of the blade insert and the blade holder of the blind
trimming apparatus shown in Fig. 18.

Fig. 24 is a top exploded view of the blade insert and the blade holder of the blind
trimming apparatus shown in Fig. 18.

Fig. 25 is a bottom exploded view of the blade insert and the blade holder of the
blind trimming apparatus shown in Fig. 18.

Fig. 26 is a side view of the blade insert and the blade holder of the blind trimming
apparatus shown in Fig. 18. | |

Fig. 27 is a bottom view of a portion of the blind tﬂmming apparatus shown in Fig.
18. | '

Fig. 28 is a top view of a portion of the blind trimming apparatus shown in Fig. 18.

DETAILED DESCRIPTION

Before at least one construction of the invention is explained in detail, it is

to be understood that the phraseology and terminology used herein with reference to
element orientation (such as, for example, terms like “upper”, “side”, “forward”,
rearward”, “upward”, etc.) are only used to simplify description gf the ‘prgsent,invgmtion,
and do not alone indicate or imply that the element referred to ml‘lst“have a particular
orientation. In addition, terms such as “first”, “second”, and :‘third’f are usc;d he;rein for
purposes of description and are not intended to indicate or imply relative importance or
significance. _ .
The drawings illustrate a blind trimming apparatus 10 which embodies th
invention and which is adapted to trim a blind assembly V to length. Fig. 2A illustrates a
conventional venetian blind V having a headrail H, a bottom rail R, three spaced-apart
vertically extending ladders L, L, L” extending between the headrail H and the bottom

rail R, and a number of slats S supported by the ladders L, L., L”. While the present
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invention is described herein as being used to trim venetian blinds V having a headrail H, a
bottom rail R, and slats S in a single operation, one having ordinary skill in the art will
appreciate that the present invention also can successfully be used to trim the individﬁal
elements or combinations of elements of the blinds (e.g., the bottom rail R, all of the slats
S, individual slats S, and the headrail H). Additionally, one having ordinary skill in the art
will appreciate that, while the invention is described herein as being operable to trim
venetian blinds, the invention can also successfully be used to trim other window
coverings.

A blind trimming apparatus 10, embodying the invention is illustrated in Figs. 1A,
1B, and 2. Portions of the apparatus 10 are similar to conventional blind trimming
apparatus, such as those described in U.S. Patent Nos. 5,806‘,394,6,1;7‘8,8’57, and
6,196,099 and Published U.S. Patent Application No. 2001/0054338, which afe
incorporated herein by reference.

As shown in Figs. 1A, 1B, 2, 3A, and 3B, the apparatus 10 includes a base plate 12
and a frame 14 fixed to and extending upwardly from the base plate 12. The frame 14 at
least partially defines (Fig. 3A) a headrail opening 16 adapted to receive headrails H, a
bottom rail opening 18 adapted to receive bottom rails R, and an elongated blind slat
opening 20 adapted to receive slats S. A first axis A extends in a generally horizontal
direction through the frame 14 and the blind slat opening 20,

As shown in Figs. 1A, and 1B, guides or rails 26 extend along a face of the ﬁ'ame
14 and support a first carriage or die plate 28 for sliding movement in a d1rqct19n
substantially parallel to the rails 26 along a first cutting path 30 betweeﬁ a first retracted
position (shown in Fig. 1A) and a first extended position (shown in Fig. 1B). The rails 26
are spaced-apart and extend along generally parallel axes at an angle of about 45 degrees
with respect to axis A. In this manner, at least a portion of the first cutting path
(represented by arrow 30 in Figs. 1A and 1B) of the first carriage 28 is at an angle of about
45 degrees with respect to the first axis A. It would be readily understood, however, that
the rails 26 can be successfully arranged differently to facilitate movement of the first
carriage 28 along an arcuate path, a horizontal path, a vertical path, or otherwisé to define
the desired cutting path.

As shown in Figs. 1A and 1B, the first carriage 28 deﬁnes a headrall recess 32, a
bottom rail recess 34, and a central cutout 36. The headrail recess 32 and the pottor\p:raﬂ
recess 34 are arranged to correspond with the locations of the headrail opéning 16 and the

bottom rail opening 18, respectively. As described in greater detail below, during
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trimming operations, a portion of a headrail H is inserted through the headrail opening 16
and into the headrail recess 32 and a bottom rail R is inserted through the bottom rail
opening 18 and into the bottom rail recess 34. The first cai’riege 28 is then nloved afong
the first cutting path 30 (i.e., in a generally downward path) laterally with respeef to the
frame 14 to shear the headrail H and the bottom rail R between the first carriage 28 and the
frame 14.
The blind trimming apparatus 10 also includes a drive assembly 40 that is operable
to move the first carriage 28 along the first cutting path 30. The drive assembly 40
includes a handle or lever 42 which is fixed to an eccentric cam 44 and which is operable
to pivot the eccentric cam 44 into engagement with an aperture 46 in the first carriage 28.
In this manner, when the handle 42 is pivoted downwardly (i.e., }n the direetion of arrow
43 in Figs. 1A and 1B) from a first position (shown in Fig, lA)to a sec_end_ pe‘si’lcion‘ ,
(shown in Fig. 1B), the eccentric cam 44 pivots into engagement Wlth a lower edge of the
aperture 46, causing the first carriage 28 to move downwardlj/ along the iﬁr.s’lgcnttin‘g_; path
30 toward the first extended position. As the first carriage 28 moves along the first cutting
path 30, the headrail H is sheared between the headrail opening 16 in the frame 14 and the
headrail recess 32 in the first carriage 28 and the bottom rail R is sheared between the
bottom rail opening 18 in the frame 14 and the bottom rail recess 34 in the first carriage
28. After the headrail H and bottom rail R are trimmed, the handle 42 can be returned
from the second position to the first position to thereby also return the first <cerﬂ,e;ge 28 to
the retracted position. ’ ? . ‘ | . | |
The blind trimming apparatus 10 also includes a blade arrangernent 48 having a
second carriage 56. As shown in Figs. 2, 3A, 3B, and 4, the second eamage 56isa .
substantially U-shaped member having forwardly extending spaced—apart legs 58a, 58b
and defining an internal space 63 between the legs 58a, 58b. Forward ends of the leg,s“‘58,a,
58b define blade recesses 62a, 62b (shown in Figs. 2 and 4). ‘ ‘
Guides or rails 50 (shown in Figs. 2, 3A, and 3B) extend into the frame 14 and
extend laterally along a surface of the frame 14 in a direction substantially parallel to the
first axis A. The second carriage 56 is slideably mounted on the rails 50 for movement
along a second cutting path (represented by arrow 57 in Figs. 3A and 3B) extending
between a second retracted position of the carriage 56 (shown in Figs. 1A and éA) and a
second extended position of the carriage 56 (shown in Figs. 1B and 3B) -
Additionally, the blind trimming apparatus 10 1ncludes a second dnve assembly 54

(shown in Figs. 1A and 1B) that is operable to move the second carriage 56 between the
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second retracted position and the second extended position. As illustrated in Figs. 1A and
1B, the drive assembly 54 includes two spaced-apart cylindrical rails 51 supported on the
base plate 12. The second carriage 56 is coupled to a follower 52 with two parallel
through-holes 60. The rails 51 extend through the through-holes 60 in the follower 52 to
guide movement of the second carriage 56 between the second retracted position and the
second extended position.

The second drive assembly 54 also includes a connecting rod 76 (shown in Fig.
1A) operably connected to the first drive assembly 40 so that pivoting movement of the
handle 42 also causes movement of the second carriage 56 between the second retracted
position and the second extended position. In this manner, an operator can simultaneously
move both the first and second carriages 28, 56 between their respective retracted and
extended positions with a movement of a single handle 42. In alternate embodiments, the
first and second drive assemblies 40, 54 can be uncoupled and made to be independently
operable so that the first and second carriages 28, 56 can be {gpved independeptly.

The blade arrangement 48 also includes a cutting Blade 64, Which is eeﬁpled to the
forward ends of the legs 58a, 58b and extends across the internal space 63. In some
aspects and in the illustrated construction, the cutting blade 64 includes laterally ex@ending
flanges 66a, 66b and an arcuately shaped cutting edge 68 extending between the flanges
66a, 66b. As shown in Figs. 3A, 3B, and 5, the flanges 66a, 66b are configured to be
received in and closely engage the blade recesses 62a, 62b of the second carriage 56.
Forward portions 69a, 69b of the flanges 66a, 66b extend outwardly from the leading edge
of the cutting blade 64 a short distance (e.g., between about 0.10 inches and about 0.23
inches in the illustrated construction) beyond the cutting edge 68. )

As shown in Figs. 3A and 5, the flanges 66a, 66b deﬁne locatlng recesses 70a 70b
In some aspects and in the illustrated construction, the locating recesses ‘7Qa, 70b are
generally C-shaped notches located on interior sides (i.e., opening toward the interior
space 63) and extend laterally through the flanges 66a, 66b in a direction substantially
parallel to the first axis A. However, while not shown, the recesses 70a, 70b can be
located in other positions on one or both of the legs 58a, 58b of the second carriage :56
and/or on the cutting blade 64. In some aspects and in the illustrated construction, forward
ends of the locating recesses 70a, 70b open through the forward portions 69a, 69b of the
flanges 66a, 66b. In this manner, the forward ends of the locating recesses 70a, 70b are

spaced a short distance from the cutting edge 68 along the first axis A.
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During trimming operations and over time, the cutting edge 68 can become nicked,
dulled, and/or misshapen. To afford ready removal of the cutting blade 64 for
maintenance and repair, the blade arrangement 48, also includes fasteners (not shown)
which selectively and removeably fix the flanges 66a, 66b to the legs 58a, 58b. In this
manner, when the cutting edge 68 is damaged, an operator can remove the cutting blade 64
for sharpening, or alternatively, an operator can replace the damaged cutting blade 64.

In the construction illustrated in Fig. 6, the cutting tool 78 includes a support flange
79 which extends outwardly from a rearward end of the cutting tool 78 and is configured
to be received in a slotted recess (not shown) in the frame 14. The support flange 79
travels with the cutting tool 78 along the slotted recess in the frame 14 to accommodate
movement of the cutting tool 78 during trimming operations. Additionally, the
engagement between the support flange 79 and the slotted recess limits movement of the
cutting tool 78 relative to the frame 14 within a desired travel area or path and prevents the
cutting tool 78 from inadvertently becoming separated from the frame 14.

As shown in Figs. 2, 3A, 3B, and 6, the blade arrangement 48 also mcludes a dle or
cutting tool 78, which extends outwardly from the frame 14 mto the blind slat oppmng 20
and defines a second axis B that intersects the first axis A at an angle of approx1mately 90
degrees. The cutting tool 78 is moveably coupled to the frame 14 for movement along the
second axis B. Additionally, in some aspects and in some constmcthns, the cutting tool
78 is moveably coupled to the frame 14 for movement along a third axis C, whigh is
substantially perpendicular to the first and second axes A, B.

As shown in Fig. 6, the cutting tool 78 has a generally arcuately shaped cutting
edge 80 that is shaped to correspond to the generally arcuately shaped cutting edge 68 of
the cutting blade 64. More particularly, as described in detail below, the cutting edge 80 is
arranged and shaped to closely engage the cutting edge 68 of the cutting blade 64 to shear
portions of the blind slats S located in the blind slat opening 20. In‘other aspedts and in
other constructions (not shown), one or both of the cutting edges 68, 80 can havé any other
shape to provide different blind slat configurations (e.g., dog—ea}red, pointed, and the like)
but are preferably similarly shaped to facilitate a shearing intéracfcion duri'ng tfimming
operations. |

Flanges 82a, 82b extend outwardly from the cutting tool 78 on oppos1te s1des of the
cutting edge 80 and include respective engagement surfaces 84a, 84b. Additionally as
shown in Fig. 6, the cutting tool 78 includes two substantially pointed locating projections

86a, 86b. In other aspects and in other constructions (not shown), the cutting tool 78 can



WO 2006/060395 PCT/US2005/043138

10

15

20

25

30

-11-

include one, three, or more locating projections 86a, 86b. Additionally, iﬁ other aspects
and in other constructions (not shown), the locating projections 86a, 8615, can have other
shapes and configurations (e.g., arcuate, dog-eared, T-shaped, and the like). As explained
in greater detail below, the locating projections 86a, 86b are configured to matingly
engage the locating recesses 70a, 70b on the cutting blade 64 to facilitate indexing or
alignment of the cutting tool 78 with respect to the cutting blade 64.

During operation of the trimming apparatus 10, an operator moves the first and
second carriages 28, 56 to the first and second retracted positions (as shown in Fig. 1A and
as partially shown in Fig. 3A). The operator then inserts a portion of the headrail H
through the headrail opening 16 and into the headrail recess 32, a portion of the bottom rail
R through the bottom rail opening 18 and into the bottom rail recess 34, and:tlll'c blind slats
S into the blind slat opening 20 and the central cutout 36. I

The operator then operates the first and second drive assemblies 40, 54 to move the
first and second carriages 28, 56. In particular, the operator pivots the handle 42 (e.g., iﬂ a
clockwise direction as represented by arrow 43 in Figs. 1A and 1B), moving thé first and
second carriages 28, 56 along the first and second cutting paths 30, 57, respectively. As
described above, as the first carriage 28 moves along the first cutting path 30 and
cooperates with the frame 14 to shear one or both of the headrail H and the bottom rail R..

As the second carriage 56 moves along the second q@tting hath 57?.th9 cutting edge
68 of the cutting blade 64 engages individual slats S locate‘d in, the‘ bi.ir}d;slat opépipg 20,

P

Lateral motion of the cutting blade 64 causes the cutting gdg¢ 68 to cut through or trim fche
individual slats S. As shown in Figs. 1B and 3B, as the secoﬁd carriage 56 continues
along the second cutting path 57, the cutting blade 64 approaches the cutting topl 78. As
the second carriage 56 continues to move along the second cutting patﬁ 57, the forﬁvard
ends of the locating recesses 70a, 70b move into engagement with the locating projections
86a, 86b of the cutting tool 78. The engagement between the locating projections 86a, 86b
and the locating recesses 70a, 70b causes the cutting tool 78 to move along the second axis
B into engagement with the cutting blade 64. L

Also or alternatively, in some constructions and in some aspects, the engagement
between the locating recesses 70a, 70b and the locating projqqtions 86a, 86b causes the
cutting tool 78 to move along the third axis C into engagement with the cuttjpé blade 64.
More particularly, the engagement between the locating recesses 70a, 705 and the locating
projections 86a, 86b indexes or aligns the cuiting blade 64 and the dﬁtting tool 78 so that
as the cutting edge 68 of the cutting blade 64 passes across the cutting edge 80 of thé
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cutting tool 78, the cutting edges 68, 80 are spaced-apart by a predetermined distance (e.g.,
between about 0.000 inches and about 0.001 inches). Movement of the cutting tool 78
along the second axis B is limited by the interaction between the engagement surfaces 84a,
84b and the flanges 66a, 66b so that the cutting edge 80 of the cutting tool 78 is preferably
prevented from moving into locking engagement with the cutting blade 64.

Because the engagement between the cutting edges 68, 80 is so closely controlled,
the last few slats S are sheared and are not bent or torn. Additionally, because the cutting
tool 78 is indexed or aligned with respect to the cutting blade 64, set up and adjustment of
the blind trimming apparatus 10 is relatively simple. More particularly, in some aspects
and in some constructions, an operator is not required to closely calibrate the relative
position of the cutting blade 64 and the cutting tool 78 during set up. Rather, 'eptrtAi,n‘g blade
64 and cutting tool 78 replacement is accomplished using eonventional fasteners and often
does not require shims or other adjustment and measuring appal'aedses. . | .

A second construction of a blade arrangement 48B for the lqlind trimmiﬁg .
apparatus 10 is illustrated in Figs. 7 -9. Common elements are identified by the s‘ame
reference number “B”. |

As shown in Fig. 7, a carriage 56B is moveable along a cutting path (represented
by arrow 57B in Fig. 7) which is substantially parallel to the first axis A. The carriage
56B supports a cutting blade 64B, having flanges 66aB, 66bB and a cutting edge 68B
extending between the flanges 66aB, 66bB. In some aspects and in the illustrated \
construction, forwardly extending legs 58aB, 58bB of the camage 56B deﬂne blade o
recesses 62B (only one is shown in Fig. 7) and the flanges ¢ 66aB 66bB are pos1t10ned in
the blade recesses 62B. Fasteners (not shown) removeably couple the ﬂanges 66aB, 66bB
to the carriage 56B and facilitate blade removal and blade replacement .

Interior sides of the flanges 66aB, 66bB provide locating proj ectlons 70aB 70bB.
In some aspects and in the construction illustrated in Fig. 7, the locating projections 70aB,
70bB are rectangularly shaped and extend laterally along the length of the flanges 66aB,
66bB. However, in other aspects and in other constructions (not shown), the locating
projections 70aB, 70bB can have other shapes and configurations (e.g, dog-eared, T-
shaped, pointed, arcuate, and the like).

The frame 14 supports a cutting tool 78B having a cuttmg edge 80B and deﬁnmg
locating recesses 86aB, 86bB located on opposite sides of the cutting edge 80B. In some

aspects and in the illustrated construction, the locating recesses 86aB, 86bB are



WO 2006/060395 PCT/US2005/043138

10

15

20

25

30

-13-

substantially rectangular and are configured to matingly engage the locating projections
70aB, 70bB of the cutting blade 64B.

During operation, as the carriage 56B is moved along the cutting path 57B (e. g., by
a drive assembly, as described above with respect to the préviously described first
construction), the cutting edge 68B contacts and trims some of the slats S of the blinds V.
As the carriage 56B continues to move along the cutting path 57B, forward ends of the
flanges 66aB, 66bB contact the cutting tool 78B and the locating projections 70aB, 70bB
are moved into engagement with the locating recesses 86aB, 86bB. The engagement
between the locating projections 70aB, 70bB and the locating recesses 86aB, 86bB causes
the cutting tool 78B to move along the second axis B so that the cutting edges 68B, 80B
are spaced-apart a predetermined distance along the second axis B. Alternatively or in
addition, the engagement between the locating recesses 86aB, 86bB and the locating
projections 70aB, 70bB causes the cutting tool 78B to move along the third axis C so that
the cutting edges 68B and 80B are spaced-apart a predetenniqeq qiisfgﬁce along the thifd
axis C. , | o | Co

A third construction of a blade arrangement 48C fof ablind trimming abpara,tus 10
is illustrated in Fig. 10. Common elements are identified by the same reference number
“C”. o

As shown in Fig. 10, a carriage 56C is moveable along a cutting patﬁ (representgd
by arrow 57C) which is substantially parallel to the first axis A. The carriage 56C is
preferably coupled to a drive assembly (not shown) which is substantially similar to the
above-described drive assemblies. The carriage 56C supports a cutting blade 64C, having
flanges 66aC, 66bC and a cutting edge 68C extending between the flanges 66aC, 6613,(’3.. In
some aspects and in the illustrated construction, forwardly exlt,ending‘ legs 5 8aC, 58b(vl‘_ovf
the carriage 56C define blade recesses 62C (only one is shown in Fig, 10) a;nd the flanges
66aC, 66bC are positioned in the blade recesses 62C. Fasteners (not shown) removeably
couple the flanges 66aC, 66bC to the carriage S6C and facilitate bladé ‘remo'vafllar’ld bladeA
replacement.

Interior sides of the flanges 66aC, 66bC define locating recesses 70aC, 7QbC._ In
some aspects and in the illustrated construction, the locating recesses 70aC, 70bC are
arcuately shaped and extend laterally through the length of the flanges 66aC, 66bC.
However, in other aspects and in other constructions (not shown), the locating recesses
70aC, 70bC can have other shapes and configurations (e.g, do g-eared, T-shaped, pointed,
and the like). '
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The frame 14 supports a cutting tool 78C having a cutting edge 80C and providing
locating projections 86aC, 86bC located on opposite sides of the cutting edge 80C. In
some aspects and in the illustrated construction, the locating projections 86aC, 86bC are
substantially arcuately shaped and are configured to matingly engage the locating recesses
70aC, 70bC of the cutting blade 64C.

’During operation, as the carriage 56C is moved along the cutting path 57C (e.g., by
a drive assembly, as described above with respect to the previously described first
construction), the cutting edge 68C contacts and trims some of the slats S of the blinds V.
As the carriage 56C continues to move along the cutting path 57C, forward ends of the
flanges 66aC, 66bC contact the cutting tool 78C and the locating projections 86aC, 86bC
are moved into engagement with the locating recesses 70aC, 70bC. The engagement
between the locating projections 86aC, 86bC and the locating recesses 70aC, 70bC éauses
the cutting blade 64C and/or the carriage 56C to move along the second axis B so that the
cutting edges 68C and 80C are spaced-apart a predetermined distance along the second
axis B. Alternatively or in addition, the engagement between the locating projections
86aC, 86bC and the locating recesses 70aC, 70bC causes the cutting blade 64C and/or the
carriagé 56C to move along the third axis C so that the cutting edges 68B1 and 80B are
spaced-apart a predetermined distance along the third axis C. . . . | A

A fourth construction of a blade arrangement 48D for a blmd tnmmmg apparatus
10 is illustrated in Fig. 11. Common elements are identified by the same reference number
“D”' | P . .

As shown in Fig. 11, a carriage 56D is moveable along a cutting path (represented
by arrow 57D) which is substantially parallel to the first axis A. The carriage 56D ié
preferably coupled to a drive assembly (not shown) which is substantially similar to the
above-described drive assemblies. The carriage 56D supports a cutting blade 64D, having
flanges 66aD, 66bD and a cutting edge 68D extending between the flanges 66aD, 66bD.
In some aspects and in the illustrated construction, forwardly extending legs 58aD, 58bD
of the carriage 56D define blade recesses 62D (only one is shown in Fig. 11) and the
flanges 66aD, 66bD are positioned in the blade recesses 62D. Fasteners (not shdwn)
removeably couple the flanges 66aD, 66bD to the carriage 56D and fac;ﬂitate blade
removal and blade replacement. |

Forward portions of the flanges 66aD, 66bD provide locating proj ectigns '70aD, .
70bD. The frame 14 supports a cutting tool 78D having a cutting edge 80D and defining
locating recesses 86aD, 86bD located on opposite sides of the cutting edge 80D.
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During operation, as the carriage 56D is moved along the cutting path 57D (e.g., by
a drive assembly, as described above with respect to the previously described first
construction), the cutting edge 68D contacts and trims some of the slats S of the blinds V.
As the carriage 56D continues to move along the cutting path 57D, forward ends of the
flanges 66aD, 66bD contact the cutting tool 78D and the locating projections 70aB, 70bB
are moved into engagement with the locating recesses 86aD, 86bD. The engagement
between the locating projections 70aD, 70bD and the locating recesses 86aD, 86bD causés
the cutting blade 64D and/or the carriage 56D to move along the second axis B so that the
cutting edges 68D and 80D are spaced-apart a predetermined distance along the second
axis B during trimming. Alternatively or in addition, the engagement between the locating
projections 86aD, 86bD and the locating recesses 70aD, 70bD causes the qqt‘;ing Ibladc
64D and/or the carriage 56D to move along the third axis C so that the cutting edges 68D
and 80D are spaced-apart a predetermined distance along the third axis C. A

A fifth construction of a blade arrangement 48E for a blind trimming apparatus 10
is illustrated in Figs. 12 and 13. Common elements are identified by the same reference
number “F”.

As shown in Figs. 12 and 13, a carriage 56F is moveable along a cutting path
(represented by arrow 57F) which is substantially parallel to thg ﬁrst ax1s A. The capiage
56F is preferably coupled to a drive assembly (not shown) whi‘cilv is substantially similar to
the above-described drive assemblies. The carriage S6F supports a_gu@'ging blada 64F,
having flanges 66aF, 66bF and a cutting edge 68F extend/ing"betwpeh thé ﬂaﬁges 66aF,
66bF. In the illustrated construction, forwardly extending ‘llegs 58aF f SSBF af the carriage
56F define blade recesses (not shown) and the flanges 66aF, 66bF are i)ositioned in the‘
blade recesses. Fasteners (not shown) removeably couple the flanges 66aF, 66bF to the:
carriage S6F and facilitate blade removal and blade replacement.

The frame 14F supports a cutting tool 78F having a cutting edge 80F and
outwardly extending flanges 82aF, 82bF located on opposite sides of the cutting edge 80F.
The flanges 82aF, 82bF define engagement surfaces 84aF, 84bF. . ' '

The blade arrangement 48F also includes biasing members 94a 94b, which are
positioned on opposite sides of the cutting path 57F and are operable to bias the carriage
56F and/or the cutting blade 64F into engagement with the cuttlng tool 78F More
particularly, the biasing members 94a, 94b are positioned along the first axis A and are
operable to bias the cutting edge 68F of the cutting blade 64F into engagement vy1t|h the
cutting edge 80F of the cutting tool 78F. | |
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In some aspects and in the construction illustrated in Figs. 12 and 13, the biasing
members 94a, 94b include pivot arms 96 and elastic members (e.g., springs) 98. The pivot
arms 96 are elongated members, which extend along the frame 14 in a direction
substantially parallel to the third axis C. The pivot arms 96 include pivot protrusions 100.
Arcuately shaped portions of the pivot protrusions 100 extend into correspondingly
contoured recesses 102 in the frame 14. The pivot arms 96 also include pivot limiting
protrusions or pivot stops 104 that are located between the pivot protrusions 100 and distal
ends and extend outwardly toward the frame 14. The pivot limiting protrusions 104 limit -
the pivoting movement of the pivot arms 96 in a first direction (e.g., in the construction
illustrated in Fig. 13, the pivot limiting protrusions 104 limit pivoting movement toward
the frame 14). I

At least a portion of the springs (e.g., compression spﬁngé, leaf gpﬁngé, helical | 4
springs, and the like) 98 are housed in recesses 108 in the frame 14 aqd :e.x\t'e'n'dl'putwardly
from the frame 14 in a direction that is substantially parallel to the Iséc‘ond ‘axis B. The
springs 98 engage distal ends of the pivot arms 96, causing the ‘pivot. afms 96 to pivot
relative to the frame 14F o ‘

During operation, as the carriage S6F is moved along the cutting bath STF (e.gv.,. by
a drive assembly, as described above with respect to the previously described first
construction), the cutting edge 68F contacts and trims some of the slats S of the blinds V.
As the carriage 56F continues to move along the cutting path 57F, the pivot arms 96
contact the legs 58aF, 58bF and apply a force (represented by arrows F in Fig. 13) to the
carriage S6F. The force F moves the carriage S6F and the cutting blade 64F in g‘d‘iregtion
substantially parallel to the second axis B and toward the cu;[ting eage 80 of Pﬁe cutting
tool 78. More particularly, the pivot arms 96 move the carriage 56F and the cutting blade
64F into shearing engagement with the cutting edge 80F so that a dcsirc?lcl distapce is“
maintained between cutting edges 64F and 80F. o o

A sixth construction of a blade arrangement 48G for a blind trimming apparatus 10
is illustrated in Figs. 14 and 15. Common elements are identified by the same reference
number “G”.

As shown in Figs. 14 and 15, a carriage 56G is moveable along a cutting path
(represented by arrow 57G) which is substantially parallel to the first axis A. The carriage
56G is preferably coupled to a drive assembly (not shown) which is spbstantia}ly similar to
the above-described drive assemblies. The carriage 56G supports a.cutting‘_;t)’lrade 64G,
having outwardly extending flanges (not shown) and a cutting.edgq 68Fex‘ten‘ding
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between the flanges. In some aspects and in the illustrated construction, forwardly
extending legs 58aF, 58bF of the carriage S6F define blade recesses (not shown) and the
flanges are positioned in the blade recesses. | AR

The frame 14G supports a cutting tool 78G having a cutting edge 80G and
outwardly extending flanges 82aG, 82bG located on opposite sides of the cutting edge
80G. The flanges 82aG, 82bG define engagement surfaces 84aG, 84bG and apertures 85a,
85b. The flanges 82aG, 82bG support elastic members (e.g., springs) 87a, 87b in the
apertures 85a, 85b. The elastic members 85a, 85b apply a force (represented by arrows F
in Figs. 14 and 15) and bias the cutting tool 78G outwardly from the frame 14G in a
direction generally parallel to the second axis B. In other aspects and in other
constructions (not shown), the cutting tool 78G can support one, three, or more elastic
members 85. . )

During operation, as the carriage 56G is moved along the cutting path 57G (e.g., by
a drive assembly, as described above with respect to the previously described ﬁrs’g
construction), the cutting edge 638G trims some of slats S of the blinds V As the carriage
56G continues to move along the cutting path 57G, the final slats S are sheared bgtxveen
the cutting edge 68G of the cutting blade 64G and the cuttingledge 80G of thé‘cqtt‘ilng tool
78G. Additionally, the elastic members 87a, 87b force the cutﬁng tool 78G outv?ard}y ina
direction generally parallel to the second axis B and maintain the cutting edge ‘8‘0G of the
cutting tool 78G in shearing engagement with the cutting edge 80G of the cutting blade
64G. In this manner, the elastic members 87a, 87b maintain a desired distance between
the cutting edges 64F and 80F during trimming of the slats S.

A seventh construction of a blade arrangement 48H for a blind trimming apparatus
10 is illustrated in Fig. 16. Common elements are identified by the same reference nufnber
“H”' . Co : | o )

As shown in Fig. 16, a carriage 56H is moveable along a cﬁtting .path (represented
by arrow 57H) which is substantially parallel to the first axis A Thé carriage 56H is
preferably coupled to a drive assembly (not shown) which is sut;stantially similar to the
above-described drive assemblies. The carriage S6H supports a cutﬁng blade 64H, having
flanges 66H (only one is shown in Fig. 16) and a cutting edge 68H extending between fhe
flanges 66H. The cutting blade 64 is made of a first relatively hard material (e.g., machine
steel, titanium, stainless steel, 1040 steel, 1060 steel, heat treated materials, alloys,
composites, and the like) having a first hardness (e.g., having a Rockwell hgrdness_number

of between about 58 and about 62). In some aspects and in the illustrated éqrx_stguction,
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k forwardly extending legs 58aH, 58bH of the carriage S6H define blade recesses 62H (only

one is shown in Fig. 16) and the flanges 66H are positioned in the blade recesses 62H.

The frame 14H supports an anvil or cutting tool 78H made of a second relatively
soft material (e.g., plastic, rubber, aluminum, brass, copper, and the like) having a second
hardness (e.g., having a Rockwell hardness number between about 15 and about 50). In
some aspects and in the illustrated construction, the cutting blade 64H is made of alloy
tool steel having a Rockwell hardness number of about 60 and the cutting fool 78H is
made of brass or another relatively soft materail having a Rockwell hardness number of
less than about 50.

During operation, as the carriage 56H is moved along the cutting path 57H (e. g., by
a drive assembly, as described above with respect to the previously described first . .
construction), the cutting edge 68H of the cutting tool 64H shears the slafs S again;ét thé
cutting tool 78H. As the cutting tool 68H trims the final slats S, the cutting edge 6éH of
the cutting tool 64H impacts or dead ends against a front face of the relatively soft cutting
tool 78H. Because the hardness of the cutting blade 68H is substantially greater than the
hardness of the cutting tool 78H, the cutting edge 68H of the cutting tool 64H remains
relatively sharp and is not dulled by repeated impacts with the front face of the éutting tool

An eighth construction of a blade arrangement 481 f01; a biind' triniminé apﬁaratus
10 is illustrated in Fig. 17. Common elements are identified by the same reference number
“1. ’

As shown in Fig. 17, a carriage 561 is moveable along a cuitiﬁg path (rep;’esented
by arrow 571) which is substantially parallel to the first axis A. The carriagé 56lis
preferably coupled to a drive assembly (not shown) which is substantially similar to the
above-described drive assemblies. The carriage 561 supports a cutting blade 641, having
flanges (not shown) and a cutting edge 681 extending between the flanges. Forwardly
extending legs 58al, 58bl of the carriage 561 define blade recesses (not shown) and thé
flanges are positioned in the blade recesses.

The frame 141 supports a cutting tool 781 having a cutting edge 801 that extends
into a blind slat opening 22I along the second axis B. An insert 101 i§ positioned élong the
cutting path 571 adjacent to the cutting tool 781. In some aspects'and in the iliﬁétrated
construction, the insert 101 includes a number of conventional blind slatsxshimilavr to the
blind slats S of the blind V. However, in other aspects and in other conétruétiéns (not

shown), one or more other inserts can also or alternately be used.
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During operation, as the carriage 561 is moved along tile cutting path 571 (e.g., by a
drive assembly, as described above with respect to the previously described first
construction), the cutting edge 681 contacts and trims the slats S of the blinds V. As the
carriage 561 continues to move along the cutting path 571, the insert 101 supports the slats
S and prevents the final slats S from bending (e.g., along the first axis A) during trimming.

Figs. 18-28 illustrate an alternate construction of the blind trimming apparatus 10J
according to the present invention. The blind trimming apparatus in Figs. 18-28 is similar
in many ways to the illustrated constructions of Figs. 1-17 described above. Accordingly,
with the exception of mutually inconsistent features and elements between the
constructions of Figs. 18-28 and the constructions of Figs. 1-17, reference is hereby made
to the description above accompanying the constructions of Figs. 1-1\74for\_ia‘ more
complete description of the features and elements (and the alternétvii/es“to tﬁe; féatures and
elements) of the construction of Figs. 18-28. Features and elements in the construc;tign of
Figs. 18-28 corresponding to features and elements in the constructions of Figs. 1-17 are
identified by the same reference number and the letter “J”.

As shown in Figs. 18 and 19, the blind trimming apparatus 10J includes a frame
14], which defines a cutting recess or blind slat opening 20J. The frame 14J also supports
a die or cutting tool 78], which extends outwardly from the frame 14J ‘t:h‘rough at least a
portion of the cutting recess 20J. | o

The cutting tool 787 includes a cutting edge 80J and deﬁnes an 1mag1nary plane P,
which extends through the cutting recess 20J and the cuiting edge 80_J . In the illustrated
construction of Figs. 18 and 19, the cutting edge 80J is substaﬁtial}y arc;ua‘teb‘f shapgd. In
other constructions, the cutting tool 78] can have other shapes and configurations, sugh
as, for example, a substantially V-shaped cutting edge, a substantially U-shaped cuttiﬁg
edge, a linear cutting edge, and the like.

The frame 147 also supports a carriage 56J for movement relative to the frame 14]
along a cutting path (represented by arrow 57J in Fig. 19) between a first or retracted
position (shown in Figs. 19 and 20) and a second or cutting position (not shown). As
shown in Figs. 19 and 20, the cutting path 57J is substantially linear and is substantially
perpendicular to the imaginary plane P defined by the cutting tool 78J.

The carriage 567 supports a blade holder 110 for movement w1th the camage 56J
along the cutting path 57J. In the illustrated construction of Figs. 18 and 28, the blade
holder 110 includes a body portion 112 and outwardly extending flanges 114. The body
portion 112 includes an upper wall 118 and side walls 120, 122 extending outwardly from
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the upper wall 118. Together, the upper wall 118 and side walls 120, 122 at least partially
define an attachment portion 124.

In some constructions, the side walls 120, 122 define locating recesses 126, 128,
respectively. In the illustrated construction of Figs. 22 and 23, the side walls 120, 122
include inclined surfaces or ramps 130, 132, which at least partially define the locating
recesses 126, 128. In some constructions, the ramps 130, 132 are inclined between about
1 degree and about 25 degrees with respect to the cutting path 57J. In other constructions,
ramps 130, 132 being inclined between about 9 degrees and about 11 degrees with respect
to the cutting path 57J have achieved desirable results.

Tabs 136 extend outwardly from the upper wall 118 of the blade holder 110
between the side walls 120, 122. The upper wall 118 also defines arcuately shaped ‘
recesses 144, which extend through a forward end 146 of the blade holder 110, As
explained in greater detail below, fasteners 140 extend through the arcuately shaped .
recesses 144 and secure blade inserts 647 to the cutting tabs 120, 12:2;[.: RailAs! 148 extend
along the upper wall 118 on opposite sides of the arcuately shaped recesées' 1 1‘4' and
define engagement surfaces 150. , , | |

In the illustrated construction of Figs. 18-28, the blade 1nsert 64J includes a body
154 having outwardly extending location protrusions 156, 158. In some constructions,
portions of the locating protrusions 156, 158 are inclined between about 1 degree and
about 25 degrees with respect to the cutting path 57J. In other constructions, locating
protrusions 156, 158 being inclined between about 9 degrees and about 11 degrees with
respect to the cutting path 57J have achieved desirable results.

As explained in greater detail below, the locating protrusmns 15 6 15 8 are
engageable in the locating recesses 126, 128 of the blade holder 110 to secure the blade
insert 64J to the attachment portion 124 of the blade holder 110 and to orient the blade
insert 64J with respect to the blade holder 110 and, consequently, to orient the blade insert
647J with respect to the cutting tool 78J. In some constructions, such as, for exqmplq,\the
illustrated construction of Figs. 18-28, the locating protrusions 156, 158 and the locating
recesses 126, 128 have complementary shapes.

A forward end 162 of the blade insert 64J includes a cutting edge 164 and defines
fastener openings 166, 168. An upper portion 170 of the blade insert 64J includes
engagement surfaces 174 located adjacent to the fastener openings 164, 166. In the
iltustrated construction of Figs. 22-24, the upper portion 170 of the Iblgdej insert 647 also

includes a locating protrusion 176. .
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To assembly the blind trimming apparatus 10, an operator secures the cutting tool
787 and the carriage 567 to the frame 14J. The operator then secures the blade holder 110
to the carriage 567 for movement with the carriage 567 along the cutting path 57J. In
some constructions, the operator may use shims or other locating tools to orient the blade
holder 110 with respect to the frame 14T and/or the cutting tool 78J. In still other
constructions, the operator may use shims and/or other locating tools to orient the blade
holder 110 with respect to the carriage 56J. In some such constructions, the operator
orients the blade holder 110 to ensure that blade inserts 64J supported in the blade holder
110 have a desired orientation with respect to the cutting tool 78J and with respect to the
frame 14J, as explained in greater detail below. Accordingly, in some such constructions,
the operator orients the blade holder 110 so that the attachment portion 124 or a portion of
the attachment portion 124 is spaced a predetermined distance from the cutting tool 787
and/or the frame 14J. L

After securing the blade holder 110 to the carriage 5 6], the eperator pbsitions a
blade insert 647 adjacent to the attachment portion 124 of the blade holder 110 and al1gns
the locating protrusions 156, 158 with the locating recesses 126, 128 of the blade holder
110. In constructions, such as the illustrated construction of Figs. 22-24, having a_
locating protrusion 176 on the upper portion 170 of the blade insert 647, the oper,atot also
aligns the locating protrusion 176 of the blade insert with the rails 148 of the blade holder
146. The operator then moves the locating protrusions 156, 158 along the ramps 130, '132
to orient the blade insert 64J with respect to the blade holder 110. More specifically, as
the operator moves the locating protrusions 156, 158 along the ramps 130, 132, the ramps
130, 132 force the blade insert 64] upwardly and rearwardly into a desired position in the
attachment portion 124. ’

When the blade insert 64] is in the desired position in the attachment portlon 124,
the blade insert 64] is spaced a predetermined distance from the cutting tool 78] and is
oriented in a desired orientation with respect to the cutting tool 787. In the illustrated
construction, when the blade insert 64] is in the desired position in the attachment portion
124, cutting edge 164 of the blade insert 64J is spaced a predetermined distahee, such as,
for example between about 0.000 inches and about 0.001 inches from the cuttibg edge 80J
of the cutting tool 78) measured along the imaginary plane P. In other constructions, the
blade insert 64J have different predetermined orientations with respect to the cutting tool
78] and/or the frame 14.
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In the illustrated construction of Figs. 18-28, when the blade insert 64] is in the
desired position, the engagement surfaces 174 of the blade insert 64J engage the
engagement surfaces 150 of the blade holder 110 to prevent relative movement between
the blade insert 64J and the blade holder 110. Alternatively or in addition, the
engagement between the locating protrusions 156, 158 and the ramps 130, 132, and in
some cases, between the locating protrusion 176 and the rails 148, holds the blade insert
64] in the attachment portion 124 of the blade holder 124. Specifically, in such
constructions, the locating protrusions 156, 158 lockingly eﬁgage the ramps 130, 132 and
the locating protrusion 176 lockingly engages the rails 148, preventing movement of the
blade insert 64J with respect to the blade holder 110.

After positioning the blade insert 64J in the attachment portion 124, ‘ghgiopera’;or
can insert fasteners 140 through the fastener openings 166, 168 in the blade insert é4J and
through the tabs 136 in the blade holder 110 to secure the blade insert 64J to the blade
holder 110. In some constructions, such as the illustrated construction of Figs. 18-28, the
operator can also insert a fastener 140 through an aperture 180 extending through the
upper portion 170 of the blade holder 110 to further secure the blade insert 64J to the ,
blade holder 110 and to further prevent relative movement between the blade insert 64]
and the blade holder 110. . | | o V

In some constructions, such as the illustrated construction of Figlé'. ‘18f2'8,‘ the ‘.
locating protrusions 156 of the blade insert 647 and/or the rafnps 130, 132 4of tﬁe bladé
holder 110 can be oriented to prevent the rearward end 162 of the blade insert 647 from
contacting the tabs 136 of the blade holder 110. In these construcﬁons, the réanvard end
162 of the blade insert 64J and the tabs 136 define a space 82J. In these construétions, the
space 82J prevents the operator from over-tightening the blade insert 64J and from
damaging the blade insert 64J and/or the blade holder 110. Specifically, when the blade
insert 647 is secured to the blade holder 110 and the locating protrusions 156 engage the
ramps 130, 132, the space 82] limits the degree of interference between ‘tlzl,e blade holder
110 and the blade insert 64J, preventing over-tightening of the blade insert 647 into the
blade holder 110 while enabling a zero clearance fit condition and/or a predetermined
interference between the blade holder 110 and the blade insert 64J. | o

After the blind trimming apparatus 10J is assembled, the operator can operate the
blind trimming apparatus 10J as described above with respect to other constructions of the
present invention to trim blinds V and/or portions of blinds V. During such trimming | (

operations, the blade insert 64 can become worn and the cutting edge 164 of the blade
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insert 64J can become damaged. Accordingly, an operator can replace the blade insert
64J by removing the fasteners 140 and sliding the blade insert 64J out of the attachment
portion 124. The operator can then insert a second blade insert 64J into the attachment
portion 124 of the blade holder 110 as described above. The engagement between the-
locating protrusions 156, 158 of the second blade insert 64J and the locating recesses 126,
128 of the blade holder 110, and in some constructions, between the locating protrusion
176 and the rails 148, align the second blade insert 64J with respect to the cutting tool 78J
so that the cutting edge 164J of the second blade insert 64J is spaced the predetermined
distance from the cutting edge 80J of the cutting tool 78] measured along the imaginary
plane P. In this manner, the operator can replace damaged or worn blade inserts 647
without shims or other locating tools.

The constructions and aspects described above and illustrated in the drawings are
presented by way of example only and are not intended as a lilrnitatio;l upon the concepts
and principles of the present invention. As such, it will be appreciated by one haViﬁg
ordinary skill in the art, that various changes in the elements and their conﬁguraﬁon and
arrangement are possible without departing from the spirit and scope of the present

invention as set forth in the appended claims.
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CLAIMS
What is claimed is:
1. A blind trimming apparatus comprising:

a frame supporting a cutting tool, the cutting tool including a cutting edge;

a blade holder supported on the frame for movement with respect to the
cutting tool along a cutting path;

a blade insert including a cutting edge and being connectable to the blade
holder for movement with the blade holder with respect to the cutting tool to trim blinds
between the cutting edge of the cutting tool and the cutting edge of the blade insert;

one of the blade holder and the blade insert defining a locating recess; and

an other of the blade holder and the blade insert having a locating
protrusion, the locating protrusion being engageable in the locating recess to align the
blade insert with respect to the blade holder so that, during cutting, the cutting edge of the
blade insert is spaced a predetermined distance from the cutting,edgg of the cqung tool
measured along a plane, the plane being substantially perpendicuiar to the cutting path and

extending through the cutting tool.

2. The blind trimming apparatus of claim 1, and further comprising a fastener

for securing the blade insert to the blade holder.

3. The blind trimming apparatus of claim 1, Whepein the blade insert includes
a forward end and a rearward end, the forward end including‘the cutting edge, and .
wherein, when the blade insert is connected to the blade holder, at least a Iportion ofthe

rearward end of the blade insert and the blade holder define a space therebetwéen.

4, The blind trimming apparatus of claim 3, and further comprising a threaded
fastener removeably connecting the blade insert and the blade holder and extending across
the space, and wherein, when the blade insert is secured to the blade holder, the space

limits the degree of interference between the blade insert and the blade holder.
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5. The blind trimming apparatus of claim 1, wherein at least a portion of the
one of the blade holder and the blade insert includes a ramp, the ramp at least partially
defining the locating recess and being angled with respect to the cutting path between

about 1 degree and about 25 degrees with respect to the cutting path.

6. The blind trimming apparatus of claim 5, wherein the ramp is angled with
respect to the cutting path between about 9 degrees and about 11 degrees with respect to
the cutting path

7. The blind trimming apparatus of claim 1, wherein at least a portion of the
locating protrusion is angled between about 1 degree and about 25 degrees with fespeot.to

the cutting path.

8. The blind trimming apparatus of claim 7, wherein the portion of the
locating protrusion is angled between about 9 degrees and about 11 degrees with respect to

the cutting path.

9. The blind trimming apparatus of claim 1, wherein the one of the bfade
holder and the blade insert defines a second locating recess and the other of the blade
holder and the blade insert includes a second locating protrusion, the second lgqatling ’
protrusion being engageable in the second locating recess to align the bladé insert with

respect to the blade holder.

10.  The blind trimming apparatus of claim 1, wherein the predetermined

distance is between about 0.000 inches and about 0.001 inches.

11.  The blind trimming apparatus of claim 1, wherein the locating recess has a

complementary shape to the locating protrusion.

12.  Theblind trimming apparatus of claim 1, wherein the one of the blade
holder and the blade insert includes a second locating protrusion and the other of the blade
holder and the blade insert defines a second locating recess, the second locating protrusion
being engageable in the second locating recess to align the blade insert with respect to the
blade holder.
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13.  The blind trimming apparatus of claim 1, wherein the blade holder includes
an attachment portion, wherein the blade insert is connectable to the attachment portion of
the blade holder, and wherein, the blade holder is positioned with réspect to fhé frame so
that, during cutting, at least a portion of the attachment portion is spaced a second

predetermined distance from the cutting edge of the cutting tool measured along the plane.

14. A blind trimming apparatus comprising:

a frame supporting a cutting tool, the cutting tool including a cutting edge;

a blade holder supported on the frame for movement with respect to the
cutting tool along a cutting path;

a blade insert including a cutting edge and being cqnngptablcvto the blade
holder for movement with the blade holder with respect to the cﬁtting tpbl to trim ﬁlingls
between the cutting edge of the cutting tool and the cutting edge of the blade insert; |

one of the blade holder and the blade insert including a locating protrusion,
at least a portion of the locating protrusion being angled with respect to the cutting path;
and

an other of the blade holder and the blade insert defining a locating recess,
the locating protrusion being engageable in the locating recess to align the blade insert

with respect to the blade holder.

15.  The blind trimming apparatus of claim 14, wherein the locating protrusion
is engageable in the locating recess to orient the blade insert vslfithx respeg;,t to the blade
holder so that, during cutting, the cutting edge of the blade ing;.ert is spaccd a
predetermined distance from the cutting edge of the cutting tool measﬁred‘ along a plane
extending through the cutting tool and being substantially perpendicular to the cutting
path.

16.  The blind trimming apparatus of claim 14, wherein the predetermined
distance is between about 0.000 inches and about 0.001 inches.

17.  The blind trimming apparatus of claim 14, and further comprising a

fastener for securing the blade insert in the blade holder.
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18. The blind trimming apparatus of claim 14, wherein the blade insert includes
a forward end and a rearward end, the forward end including the cutting edge, and
wherein, when the blade insert is connected to the blade holder, at least a portion of the

rearward end of the blade insert and the blade holder define a space therebetween.

19.  The blind trimming apparatus of claim 18, and further comprising a
threaded fastener removeably connecting the rearward end of the blade insert and the blade
holder and extending across the space, and wherein, when the blade insert is secured to the
blade holder, the space limits the degree of interference between the blade insert and the
blade holder.

20.  The blind trimming apparatus of claim 14, wherein the other of the blade '
holder and the blade insert includes a ramp, wherein the ramp at Jeast partially defines the
locating recess, and wherein at least a portion of the ramp is angled between about 5

degrees and about 25 degrees with respect to the cutting path.

21.  The blind trimming apparatus of claim 20, wherein the ramp is angled with
respect to the cutting path between about 9 degrees and about 11 degrees with respect to
the cutting path.

22.  The blind trimming apparatus of claim 14, wherein at least a portion of the
locating protrusion is angled between about 5 degrees and about 25 tdcgr“e;e's with respect to

the cutting path.

23.  The blind trimming apparatus of claim 22, wherein at least a portion of the
locating protrusion is angled between about 9 degrees and about 11 degrees with respect to

the cutting path.

24.  The blind trimming apparatus of claim 14, wherein the one of the blade
holder and the blade insert defines a second locating recess and the other of the blade
holder and the blade insert includes a second locating protrusion,|the segqqd locating o
protrusion being engageable in the second locating recess to align the blade inseﬁ With

respect to the blade holder.
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25.  The blind trimming apparatus of claim 14, wherein the locating recess has a

complementary shape to the locating protrusion.

26.  The blind trimming apparatus of claim 14, wherein the one of the blade
holder and the blade insert defines a second locating recess and the otﬁer' of fhie blade
holder and the blade insert includes a second locating protrusion, the second locating
protrusion being engageable in the second locating recess to align the blade insert with

respect to the blade holder.

27.  The blind trimming apparatus of claim 14, wherein the blade holder
includes an attachment portion, wherein the blade insert is connectable to the attachment
portion of the blade holder, and wherein, the blade holder is positioned with respect to the
frame so that, during cutting, at least a portion of the attachment portion is spaced a
predetermined distance from the cutting edge of the cutting tool measured alo!r)lg a plane,
the plane being substantially perpendicular to the cutting pafh aﬁd extendingl_ tiﬁough the

cutting tool.
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28. A method of operating a blind trimming apparatus, the method comprising

the acts of:

providing a frame supporting a cutting tool, the cutting tool having a cutting
edge;

connecting a blade holder to the frame for movement with respect to the
frame along a cutting path;

providing a blade insert having a cutting edge, one of the blade insert and
the blade holder having a locating protrusion, an other of the blade insert and the blade
holder defining a locating recess;

connecting the blade insert to the blade holder; and

moving the blade holder and the blade insert with respect to the cutting tool
along the cutting path to shear blinds between the cuiting edge of the cutting tool and thé
cutting edge of the blade insert;

wherein the act of connecting the blade insert to the blade holder includes
the act of engaging the locating protrusion in the locating recess to orient the bladg insert
with respect to the blade holder so that, during cutting, the cutting edge of the blade insert
is spaced a predetermined distance from the cutting edge of the gutthlg tool measured
along a plane extending through the cutting tool, the plane being generally perpendicular
to the cutting path.

29.  The method of claim 28, and further comprising 'the act of securing the .
blade insert to the blade holder with a fastener.

30. The method of claim 28, wherein the blade insert includes a forward end
and a rearward end, the forward end including the cutting edge, and wherein the act of
connecting the blade insert to the blade holder includes the act of moving the blade insert
with respect to the blade holder to provide a space between the rearward end of the blade

insert and the blade holder.

31.  The method of claim 30, and further comprising the act of securing the
blade insert to the blade holder with a threaded fastener, and wherein, when t,h? blade
insert is secured to the blade holder, the space limits the degree of interference Between the
blade insert and the blade holder.
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32.  The method of claim 28, and further comprising the acts of:
providing a second blade insert having a cutting edge, one of the second
blade insert and the blade holder having a second locating protrusion, an other of the
second blade insert and the blade holder defining a second locating recess;
disconnecting the first blade insert from the blade holder;
connecting the second blade insert to the blade holder; and
moving the blade holder and the second blade insert with respect to the
cutting tool along the cutting path to shear blinds between the cutting edge of the cutting
tool and the cutting edge of the second blade insert;
wherein the act of connecting the second blade insert to the blade holder
includes the act of engaging the second locating protrusion of the one of ‘;he second blade
insert and the blade holder in the locating recess of the other‘ of the second blade insert and
the blade holder to orient the second blade insert with respect to the 1b‘1ad.6: };QIcier so that,
during cutting, the cutting edge of the second blade insert is spaced the pr_edetermined

distance from the cutting edge of the cutting tool measured along the plane.

33. The method of claim 28, wherein the one of the blade insert and the blade
holder includes a second locating protrusion, wherein the other of the blade insert and the
blade holder defines a second locating recess, and wherein the act of connecting the blade
insert to the blade holder includes the act of engaging the ‘s,ecqnq cha}ting protrusion in the
second locating recess to orient the blade insert with respect to the blade holder so that,
during cutting, the cutting edge of the blade insert is spaced the predeterﬁiped distance

from the cutting edge of the cutting tool measured along the plane.

34, The method of claim 28, wherein the other of the blade inserf and thé
cutting edge includes a ramp, the ramp at least partially defining the locating recess and
being angled with respect to the cutting path, and wherein the act of connecting the blade
insert to the blade holder includes the act of moving the locating protrusion along the

angled surface.
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35. The method of claim 28, wherein the blade holder includes an attachment
portion, wherein the act of connecting the blade insert to the blade holder includes the act
of connecting the blade insert to the attachment portion, and wherein the act of connecting
the blade holder to the frame includes the act of positioning the blade holder with respect
to the frame so that, during cutting, at least a portion of the attachment portion is spaced a
second predetermined distance from the cutting edge of the cutting tool measured along

the plane.

36. A method of operating a blind trimming apparatus, the method comprising

the acts of:

providing a frame supporting a cutting tool, the cutting tool having a cutting
edge; o | ‘

connecting a blade holder to the frame for movemeﬂt with reépgct to the
frame along a cutting path; o .

providing a blade insert having a cutting edg‘e,:onegzvqf tl}g blade ipsert and |
the blade holder having a locating protrusion, an other of the blade in}ser.t}and the blade
holder including a ramp; |

connecting the blade insert to the blade holder; and

moving the blade holder and the blade insert with respect to the cutting tool
along the cutting path to shear blinds between the cutting edge of the cutting tool and the
cutting edge of the blade insert, the ramp being angled with respect to the cutting path;

wherein the act of connecting the blade insert to the blade holder includes
the act of moving the locating protrusion along the ramp to oﬁept the blade insert with
respect to the blade holder so that, during cutting, the cuttiﬁg edge of the blade insert is
spaced a predetermined distance from the cutting edge of the cutting tool measured along a
plane extending through the cutting tool, the plane being generally perpendicular to the
cutting path. |

37.  The method of claim 36, and further comprising the act of securing the

blade insert to the blade holder with a fastener.
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38. The method of claim 36, wherein the blade insert includes a forward end
and a rearward end, the forward end including the cutting edge, and wherein the act of
connecting the blade insert to the blade holder includes the act of moving the blade insert
with respect to the blade holder to provide a space between the rearward end of the blade
insert and the blade holder.

39.  The method of claim 38, and further comprising the act of securing the
blade insert to the blade holder with a fastener, and wherein, when the blade insert is
secured to the blade holder, the space limits the degree of interference between the blade

insert and the blade holder.

40.  The method of claim 36, and further comprising the acts of:

providing a second blade insert having a cutting edge, one of the second
blade insert and the blade holder having a locating protrusion, an other of the second blade
insert and the blade holder defining a locating recess;

disconnecting the first blade insert from the blade holder;

connecting the second blade insert to the blade holder and

moving the blade holder and the second blade 1nsert W1th respect to the -
cutting tool along the cutting path to shear blinds between the euttl_ng edge of the cutting
tool and the cutting edge of the second blade insert;

wherein the act of connecting the second blade insert to the blade holder
includes the act of moving the locating protrusion of the one of the second blade insert and
the blade holder along the ramp to orient the second blade insert with respect to the blade
holder so that, during cutting, the cutting edge of the second blade insert is spaced the

predetermined distance from the cutting edge of the cutting tool measured along the plane.

41. The method of claim 36, wherein the one of the blade inseﬁ and the blade
holder includes a second locating protrusion, wherein the other of the blade insert and the
blade holder defines a second locating recess, and wherein the act of ’conn.eeting the blade
insert to the blade holder includes the act of engaging the second locating protfusion in the
second locating recess to orient the blade insert with respect to the blade holder so that,
during cutting, the cutting edge of the blade insert is spaced the predetermined distance

from the cutting edge of the cutting tool measured along the plane.
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42, The method of claim 36, wherein the blade holder includes an attachment
portion, wherein the act of connecting the blade insert to the blade holder includes the act
of connecting the blade insert to the attachment portion, and wherein the act of connecting
the blade holder to the frame includes the act of positioning the blade holder with respect
to the frame so that, during cutting, at least a portion of the attachment portion is spaced a

second predetermined distance from the cutting edge of the cutting tool measured along

the plane.
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