ADLER LAW GROUP
350 So. Figuveroa 51., Suite 557

Los Angeles, California 90071

Ca

N e R = T ¥ e = ¥ N N

[N T N T N N N O O S R N L T e e N o T T SN UG WY
L= = B R = L R " B\ I o AN o B o L B = L N O S S S i N R L)

e 2:11-cv-05717-CAS-VBK Document 10

ERWIN E. ADLER (Bar No. 40638)
ADLER LAW GRO

350 So. Figueroa St., Suite 557

Los Angeles, California 90071

Telephone (213) 893-3900
Facsumie 213) 893-3910
b ¢ tMetay . M

Attorne s for Plaintiff
RAYMOND CALUORI

Filed 10/04/11 Page 1 of 48 Page ID #:72

FILED

UNITED STATES DISTRICT COURT
CENTRAL DISTRICT OF CALIFORNIA

RAYMOND CALUOQRI, an individual
Plaintiff,

NEWELL RUBBERMAID INC.,
IRWIN INDUSTRIAL TOOLS and
DOES 1 through 10,

efendants.

Case No.: CV 11-05717 CAS(VBKXx)

FIRST AMENDED COMPLAINT
FOR:

1% Patent Infringement
2) Willful Infringement of Patent
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Plaintiff Raymond Caluori demands a jury trial on all issues and alleges as
follows:
JURISDICTION AND VENUE

ny This is an -action for patent infringement arising under the Patent Act of the
United States, 35 U.S.C. §271 and §281. This Court has subject matter jurisdiction over
the matters complained of under 28 U.S.C. §1338(a) and §1331.

2. Venue is proper in this judicial district pursuant to 28 U.S.C. §1400(b) .
and §1391(c) as defendant Newell Rubbermaid and Irwin Industrial Tools (“Irwin”)

have committed acts of patent infringement in this judicial district. Newell
Rubbermaid is incorporated in Delaware with its principal place of business in
Atlanta, Georgia and is responsible for the manufacturing, promotion, distribution
and sale of products through its wholly owned subsidiary, Irwin Industrial Tools
which constitute acts of patent infringement committed in this judicial district, Irwin

is incorporated and has a principal place of business in a state other than California.

THE PARTIES

3. Plaintiff Raymond Caluori (“Caluori”) is the inventor and owner of

certain patents for an angled laser cut alignment device mounted on rotary saws that
assists operators in cutting wood stock and other materials accurately and co-owner
of another patent which is not at issué in this litigation. He marketed this device
under the registered trademark, BladePoint.

4., Newell Rubbermaid does business directly in this district and also does
business through wholly owned subsidiaries Irwin Industrial Tools and Does 1
through 10. Newell Rubbermaid is incorporated in Delaware and has its principal
place of business in Atlanta, Georgia. Irwin Industrial Tools and the other wholly
owned subsidiaries of Newell Rubbermaid are incorporated in states other than
California and further, have their principal places of business in states other than

California. Newell Rubbermaid, Irwin Industrial Tools and Does 1 through 10 are

FIRST AMENDED COMPLAINT
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doing business in this district and are liable for all of the acts described herein in
terms of selling the infringing laser alignment devices.

5. Upon information and belief, in 1999, Newell Company acquired the
Rubbermaid and Graco brandnames in a merger and later re-named the combined firm
Newell Rubbermaid. In 2000, Newell Rubbermaid acquired Gillette's staﬁonery

products business, including the Paper Mate, Parker, Waterman and Liquid Paper user

brands. In 2002, Newell Rubbermaid acquired American Tool Companies, which -

included the Irwin, Vise-Grip, and Quick-Grip brands. In 2003 Newell Rubbermaid
acquired American Saw and Manufacturing Company, a manufacturer of linear-edge
power tool accessories, hand tools and band saw blades marketed under the Lenox
brand.

6. Irwin Industrial Tools is a subsidiary of Newell Rubbermaid which
manufactures and distributes hand tools and power tool accessories such as Vise-Grip
locking pliers, clamps, drill bits, saw blades, pipe wrenches, screwdrivers, snips, and
other construction tools. Irwin was founded in 1885 as the Irwin Auger Bit
-Company. American Tool Company, after acquiring Irwin Tool Company in 1993,
was acquired by Newell Rubbermaid in 2002. In turn, Newell Rubbermaid changed
the name of its American Tool subsidiary to Irwin Industrial Tool Company in 2003,
Detendants consider the Irwin brandname to have such brand strength and good will
as to re-brand as IRWIN items which previously had independentr brandnames and
good will including but not limited to Chesco, Irwin Metal Star, Uni-Plus, Sprint,
Marples, Horsepower, PowerPress, Prosnip, Face-Off, Jack, Pulverizer, Hanson Drill
Bits, Fibercut, TurboMax, and Xpert. 7

7. Newell Rubbermaid and Irwin combined to affix the IRWIN tradename
to the laser alignment device which is the infringing product involved in this action.
The foregoing defendants initially discussed with Caluori in 2003 and 2005 about
potentially either having Caluori manufacture these devices for them or alternatively,

having him license them to make a laser alignment device. In that context,

FIRST AMENDED COMPLAINT
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defendants were aware that Caluori was selling that device brandnamed as the
BLADEPOINT® device. Further, defendants were aware Caluori had obtained
patents governing the manufacture of this device known as the D492, 951 S (the
951" patent) the 6,915,727 B2 (the “727" patent) and the US 7,836,806 B2 (the
“806" patent) (collectively, the “Caluori patents”). |
8. Defendants Newell Rubbermaid, Irwin and Does 1 through 10 either
- affixed or were permitted to affix and otherwise use the IRWIN trademark.on laser
devices which they promoted, marketed, distributed and sold in competition with the
BLADEPOINT laser alignment device and regardless of the Caluori patents.
Further, defendants marketed the laser alignment device in conjunction with the
Lenox saw to obtain a deeper penetration of the market.

9. DOES 1 through 10 are also involved in the manufacture, promotion,
sale, distribution and marketing of the IRWIN laser cut alignment device in
conjunction as the agents, servants and in a joint enterprise with the named
defendants and, in doing so, each of them, jointly and severally, are responsible for
the infringement of Caluori’s patents described in greater detail below. Further, each
of the defendants is responsible for the acts of each of the other defendants.
Defendants Newell Rubbermaid, Irwin and Does 1 through 10 — through their efforts
in manufacturing, marketing, promoting, selling and distributing the infringing
devices — are responsible for the damages caused by the infringement of Caluori’s

device.

FACTUAL BACKGROUND
Nature of the patent rights

10.  In 1993, a major manufacturer of rotary saws and other power tools,
Porter-Cable, attempted to introduce a laser cut alignment device of its own design
into the marketplace. That design, however, was faulty; it lacked accuracy,

consistency as well as durability. The device, among other defects, would not stay

FIRST AMENDED COMPLAINT
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aligned with the saw blade. Since that laser device was virtually useless, other
manufacturers of original equipment believed the entire concept of a laser-guided
alignment device was virtually discredited. The manufacturers of power tools,
including Newell Rubbermaid and Irwin wanted to reduce their risk of marketing
such a device until they could be assured that a reliable product could be
manufactured.

11. Caluori, a former carpenter living in a three-story walk-up tenément
building in Quincy, Massachusetts, invented such a device although the
manufacturers in the power tool industry could not do so. His invention aligns the
saw blades of rotary saws with the lumber (and other building materials) that the
operators of the saws were cutting. Unlike prior efforts, his device proved to be
usable. The device was durable, consistent and accurate for both use by professional
carpenters as well as hobbyists.

12, Caluori’s device projects a line of light from a laser mounted on the saw

50 as to create a visible red line for the operator on the lumber and thus, guide the
operator in the direction the material should cut. Caluori placed his laser device in a
metal housing mounted next to the saw blade which was located on the same axle
shaft as the saw blade itself. As the saw blade (and laser device) jointly rotate on the
common axle shaft, a centrifugal pressure-switch.within the device turns on the laser
beam. The device, when rotating with the saw blade, projects a beam of laser light
onto the wood or other building material. To the operator of the saw, the light
projected from the device appears to be a straight line immediately next to and in
front of the saw. Using that laser-created line of light, the operator can guide the saw
blade directly and accurately on the lumber or other building material to be cut.

13. Caluori applied for and received a number of patents to protect his
angled laser device, i.e. U.S. Patent Nos. 6,035,757 (the “757" patent), D492, 951 S
(the “951" patent) the 6,915,727 B2 (the “727" patent) and the US 7,836,806 B2 (the

“806" patent) (collectively, the “Caluori patents”). In addition, Caluori owns foreign

FIRST AMENDED COMPLAINT
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!'| patents and applications corresponding to these U.S. patents, including Canadian
2 || Patent No. 2,284,599, Australian Patent No. 757119, and International Application
3 || No. PCT/US98/26200 which covers Europe. As alleged below, Caluori does not
. 4 || predicate this complaint upon infringement of the ‘757 patent. . .
50 14, Caluori designed the laser device so it could be retrofitted on virtually
6 [ every brand and model of rotary saw and his device, when used, proved to be reliable
.1 || and very cost effective. Using his device reduced the amount.of the labor:necessary
8 || for a carpenter to make various cuts, particularly miter cuts and further, reduced the
9 | amount of lumber wasted on construction projects.
10 15, Caluori, after the device was patented, first began to manufacture and
I1 | sell the laser device which was manufactured by a company located in Massachusetts.
12 |t Thereafter, Caluori sold the product directly to consumers at trade shows under the
13 | “BladePoint” trademark and also through industry catalogues. He also tried to
14 || interest manufacturing companies such as Newell Rubbermaid and Irwin into
15 | licencing the patent and paying him a royalty.
16
17 | Newell Rubbermaid and Irwin’s knowledge of Caluori’s patent rights
18 16.  Beginning in 1998, Caluori, to market his device to various
19 || manufacturers of power tools and accessories, forwarded a-sample of his device to
20 ) them together with a vidéo demonstrating how the device would be used as well as
21 || patent information. Meanwhile, Caluori continued to market the device being
22 | manufactured under his direction, under the “BladePoint” trademark, directly to
23 § consumers on an average of about 35 trade shows a year from 2000 through 2005.
24 7. As part of his marketing efforts, in 2003 and 2005, Caluori presented a
25 || sample and video — as well as patent information — to Newell Rubbermaid and Irwin.
26 {| Caluori, through his then-counsel, Michael Cronen, Esq., but rejected the concept of
27 || signing a disclosure agreement since his device was being marketed publicly and
28 || further, was subject to various patents. Despite Newall Rubbermaid’s and Irwin’s
FIRST AMENDED COMPLAINT
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I || knowledge of Caluori’s device and Caluori’s patents, they marketed and continue to

2 | market a laser alignment device incorporating the features of Caluori’s invention

3 | under the name of IRWIN. That device utilizes the features and implements the

4 || concepts of Caluori’s patents. Caluori,rbased upon the infringement of his patents by

5 || defendants and others who are not parties to this lawsuit was forced out of the

6 | marketplace. Caluori believes and thereon alleges defendants used their marketing

7 | power under the IRWIN name to destroy his ability.to market the product he had

8 || invented and was manufacturing.

9 18.  In sum, defendants Newall Rubbermaid, Irwin and Does 1 through 10,
10 {| after knowing about Caluori’s patents but refusing to pay royalties to him or buying
11 [ Caluori’s device for resale, released a product and continues to market, promote,

12 | distribute and sell a device which infringes the claims covered by his patents and

13 || incorporates the features of his device in various ways including but not limited to the

14 || following:

15 a. Like Caluori’s device, the infringing device has a laser source or its

16 functional equivalent inside a housing.

17 b Like Caluori’s device, the Irwin device includes a centrifugal switch or

18 its functional equivalent inside the housing so that the laser is turned on

19 only when the housing is.rotated.at:sufficient speed to close the switch.

20 c Like Caluori’s device, the Irwin device cbntains a lens located directly in

21 front of the laser and within the housing or its functional equivalent.

22 d Like Caluori’s device, the Irwin contains batteries within the housing to

23 power the laser or its functional equivalent.

24 e Like Caluori’s device, the Irwin device directs the laser beam at a slight

25 angle so that the beam is projected at an angle to the saw blade or its

26 functional equivalent to allow the blade to be guided directly to its
target.

28 f Like Caluori’s device, the Irwin device uses radial arms or its functional

FIRST AMENDE]6) COMPLAINT
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I equivalent projecting from the housing of the device to protect the
2 components and to balance the mass within the housing.
3 g.  Like Caluori’s device, the Irwin device uses radial arms or its functional
4 equivalent to prevent bending and changing of the alignment of the laser
5 beam when the device is tightened down. |
6 | Each of the foregoing features directly conflicts with and incorporates the claims of
7| Caluori’s patents. For purposes of this action, Caluori.seeks recovery only for the
8 {| violation of his rights under the ‘951 patent, the ‘727 patent and the ‘806 patent. The
9| ‘757 patent is not the basis for any claim being made by Caluori in this action.
10 19.  Insum, after knowing of the Caluori patents, Newell Rubbermaid, Irwin
11 § and DOES 1 through 10 chose to manufacture, promote, distribute and sell a laser
12 | device incorporating the features described by Caluori’s patents but have refused to
13 || pay the inventor any royalty for doing so. Newell Rubbermaid and Irwin are
14 | responsible for any and all of the foregoing acts, events and occurrences which
I5 || infringe Caluori’s patents committed by themselves as well as specifically, does 1
16 || through 10. |
17
18 FIRST CAUSE OF ACTION FOR PATENT INFRINGEMENT
19 (Against all defendants,including DOES 1 through 10) |
20 20.  Plaintiff repeats and re-alleges paragraphs 1 through 20 of this Complaint,
21 21, Asbackground, the Patent and Trademark Office on March 14, 2000 issued
22 || the *757 patent, entitled “Rotary Saw Cut Alignment Device,” to Caluori and James
23 || Baird which is not a subject of the pending action. Subsequent to the issuance of that
24 || patent, the PTO issued the first patent which is the subject of this lawsuit; on July 13,
25 || 2004, the PTO issued the ‘951 patent, entitled “Rotary Saw Cut Alignment Guide” to
26 | Caluori. After the application for the second patent was published by the PTO in June
27 || of2003, the PTO issued the second patent which is the subject of this lawsuit on J uly 12,
28 | 2005, Le., the 727 patent entitled “Angled Light Beam Rotary Saw Cut Alignment
FIRST AMENDE17) COMPLAINT
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L || Device.” The second patent improved upon and superseded the ‘757 patent. On
2 || November 23,2010 the PTO issued the ‘806 patent entitled “Positive-angled Light Beam
3 || Rotary Saw Cut Alignment Device.” True and correct copies of these patents are
4 || attached hereto respectively as Exhibits “A,” “B,” “C” and “D.”
5 22, Newell Rubbermaid, Irwin and Defendants 1 through 10 and each of them
6 || are responsible for the infringement of the ‘951 patent, the ‘727 patent and the ‘806
7 | patentin this judicial district and elsewhere, as.a result of the promotion, marketing, sale -
8 Il and distribution of laser devices which infringe Caluori’s patented laser devices.
9 23. Unless enjoined by this Court, the infringement of the ‘951 patent, the 727
10 || patent and the ‘806 patent will continue by defendants and each of them.
11 24.  Asadirect and proximate result of the foregoing conduct, Plaintiff has and
12 | will continue to suffer irreparable injury, for which it has no adequate remedy at law.
13 || Plaintiff has also been damaged, and, until an injunction issues, will continue to be
14 {| damaged in his business and reputation in an amount yet to be determined.
15 25.  In addition, Plaintiff has been and continues to be damaged by his failure
16 || to receive any royalties for the promotion, salle and manufacture of this device. Newell
17 || Rubbermaid and Irwin are liable for these acts, events and occurrences undertaken by
18 || themselves and those with whom it acted in concert.
19 G ek TR, w |
20| SECOND CAUSE OF ACTION FOR WILLFUL PATENT INFRINGEMENT
21 (Against all defendants, including DOES 1 through 10)
22 26.  Plaintiff repeats and re-alleges paragraphs 1 through 25 of this Complaint
23 27.  Inaddition to the compensatory damages flowing from the sale of devices
24 || infringing Caluori’s patents by defendants and each of them, Newell Rubbermaid and
25 || Irwin and the other entities identified above were fully cognizant of Caluori’s rights but
26 | nonetheless continued to manufacture, distribute, advertise and sell the infringing
27 || devices. In marketing, promoting, distributing and selling the infringing device, the acts
28 || and conduct have been wilful and deliberate and thus, their infringement renders this an
FIRST AMENDEg COMPLAINT
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exceptional case. As a consequence, Plaintiff is entitled to treble damages, as well as
actual attorneys’ fees and litigation costs. Newell Rubbermaid and Irwin are liable for
these acts, events and occurrences undertaken by themselves and the conduct of those

with whom it acted in concert. o

PRAYER FOR RELIEF

WHEREFORE, Plaintiff prays for judgment.against defendants and each of them:
1.

For a judicial determination and declaration that defendants and each of
them are infringing the ‘951, the ‘727 and the ‘806 patents with their
marketing, promoting, distribution and sales of their laser alignment
devices;

For a judicial determination and declaration that defendants’ marketing,
promoting, distribution and sales of their laser alignment device willfully
infringe the ‘951, the ‘727 and the ‘806 patents;

For an order preliminary and permanent injunction enjoining Newell
Rubbermaid, Irwin and each of their respective officers, direétors,
shareholders, agents, servants, employees and attorneys, and all entities
and individuals acting in concert with them or on their behalf, from
continuing to-infringe the-{951, {727 and the ‘806 patents;

For damages according to proof, trebled;

FIRST AMENDED COMPLAINT
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5. For Plaintiff’s attorneys’ fees and litigation costs; and
6. For such other and further relief as the Court may deem meet and proper.
DEMAND FOR JURY TRIAL

Plaintiff demands a jury trial on all issues.

f/’
DATED: October 7, 2011 i ADLER LAW GROUP

Bﬁ < %

Erwin.?(er', Attorney for
Plaintiff, Raymond Caluori

FIRST AMENDED COMPLAINT
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United States Patent 19] 1] Patent Numbers 6,035,757
Caluori ef al, {51 Date of Patent: Mar, 14, 2000
{541 ROTARY SAW CUT ALYGNMENT DEVICE 5630277 5/1997 Kimurs LN < 1. 7.
[76] Tuventors: Raymond Caluori, 140 Wood Rd., OTHER PUBLICATIONS
Suite 200, Braintres, Mass. 02184; Northera Hydrsulics Catalog, Inc, Mait order catalo
James R, Baird, 82 Hillside Ave., “Northers”, p. 37, rght coltms, lem A, Piyer #70%
Erockion, Mass. 02402 (14&}—533—5545), Dec., 1998, -
. Primary Examiner—Rinaldi [, Rada
{21] Appl. No.: 08/990,501 . Assistant Examiner—Gyounghynn Bae
(22] Fited: Dec. 15, 1997 s e fdOrREY, Agent.or-Firm—Brtlae M, Dingman
[51 Imt.CL? B2ZTB 529  [S7] - romsnvinrsn  ABSTRACT - - -
52] US. Cl oo, 520; 83/522.23; 30/392 : : ' s
ESS}. Fleld of Search “.n...,.-.fi{.,...mgfszo, s21, 48z, % Aigmmoul dovico for & tolacy sew having @ motor
B3/S22.15, 52223, 572,26, 52219, 52021, ik 6pins 2 o unil which includos & votacy shaly
576, 663 en by motor, & circutar blade having 2 centenl
4 ;pﬁirg; throu’ih; which Itg’ci ghafl fits, and a blade mounting
e v holding the b) © on the sbaff, the cut alignment
{56] References Cited device including: & battery power source camied by the
U.S. PAVENT DOCUMENTS w?ti:f unit; and & beané light esg\érce, operatively connooted
fo This power source, and carni ¥ the cutting wnit; wherein
:ﬁggﬁig §ﬁ§§§ gﬁg the light source projects & light boam from 2o cuffing unit
a ,&33:782 1989 g Girected slong the enfting edge of the blade to assist the
5060384 10/1991 30276  operzlor in cuttiog accurately.
5,285,708 211994 83/520
5446635 8f19es - &3{521 8 Claims, 4 Drawing Sheets

23
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ROTARY SAW CUT ALYGNMENT DEVICE
FIBLD OF THE INVENTION
This fnvention relates to a saw-mouated cuf aligoment s

device for a rotary saw which'projeots a line of Hght along
the cut fine,

BACRGROUND GF THE INVENTION

Rotary saws such as clreular saws, chop saws, rdial amm
suws, miter saws and lable saws require that the operator
properly align the materis] being cut with the saw Blade.
This takes time and care, but is grifical for 2 proper cut.

Thers exist laser-based cuf alignment devices which. are -

sxtermally mounted in the vicinity of the saw, and project 2
light beam along the cut line. These devices must be
magually aligned before cutting begins, thus requiring expe-
tience and additional time, Also, the operator must momitor
this =dditional piece of equipment in order to use the
alignment device properly. Accordingly, devices of this
nzture 3w not practical for most sew owaers and operators.

SUMMARY OF THE INVENTION

Eis therofore an object of this invenfioz o provide a cut
alignment device for a rotary saw.

It is 2 further object of this invention to provide such a cat
alignment device which is mounted to the saw.

It i5 2 further object of this invention to provide such a eut
alignment devies which is automatically self-aligning with
the blade cat line,

1t iz a fusther object of this inventlon to provide such & cut
aligument device which requires no operator sel-up.

1t is a further object of this invention to provide such s cut
alignment device which Hluminates a straight line on the
material to be cut along the blade out line.

It is a fusther object of this dnvention fo provide such a cut
alignment device which turns on only when the saw is
activated. '

1uis a further object of this invention to provide sach a cut
alignmen! device which deccesses the amount of time
required for a ssw operator to align the muaterial with the
cutting edge of the saw blade,

This invention results frowm fhe alization that roficy saws
cam be made more acchrate and easier to use with a Yight-
source mounted on the rotating portion of the saw which
Pprojecis  beem of light along the saw blade cutting line.

This inventon features a cut alignwent device for 8 otary
saw having 2 molor which spins 2 cufting umit which
includes 2 rotary shaft drivea by the motor, a circular blade
having & cenlral aperiuge through which the shafi fits, and &
blade mowunting device for holding the blade on the shaft, the
cut alignment dovice comprising: a baltery power source
carried by the culling wnit; and & beam light source, opera-
tively connecied to said power source, and cawied by the
cutting unit; whesein ssid Hght source projects 2 light beam
from the culting nnit direcled atong the cuting edge of the
blade 1o assist the operetor In culting accurafely.

The cut alignment device may funther include a switch
between safd power source and said light source for selec-
fively applylng power to said Yight source. The switch may
be centrifically engaged to amtomatically power said Hght
source when the shaft & spinning, The light source may be
wmausted within the blade mounting devics, and the blade
mounting devios may define an aperture from witich the
light beam coranates. The device may further include a

- /é,.
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focusing lens eligned with sqid aperture for focusing the
light from said light source, :
The blads mounting device may include a blade lock
washer held ont the shaft against the blade, snd wherefn said
light sonrce f= mounted within said blads lock washer,

The batiery power switch may be mouated within the
blade mounting devics.

Also featured is a out alignment device for g rofary saw
having a motor wirich spins & outting unit which includes a
rotary shaft driven by the motor, # cirgular blade having a
ceiral aporture through which the shaft fits, and 4 blade
mousting device for holding the blade oy the shaff, the ext
alignmont device comprising: s battery power source
wounted within the blade Tock washer; a hight souros opeta-
tively connected {0 said power source and wounted within
the blade lock washer, whereln the blade fook washer defines
an apertutre from which the light emsnates; and a
cenfrificelly-engaged switch between said power sourge and
sald light source and mounted within the blads lock washer
1o auomatically power said Hght source when the shaff is
spinning; whereln said light source projects a Hohi beam
from the aperturs directod along the cutting edge of the biade
to sssist the operator in cutting accurately,

BRIEF DESCRIFTION OF THE DRAWINGS

Other objects, features and advantages will coour to those
skilled in the art from the following descciption of fhe
preferred embadiments, and the accampanying drawings, in
which: '

FG. 1A is & ‘fl:onl, pattially disassombled, view of a
preferted embodiment of the cut alignment devics of this
invention; . .

PLG. 1B is a cross-seciional view of the device of BIG. 1A
teken along line B—-B;

FIG. 1C is & front view of the cover of the device of FIG.
14;

FIG. 1D is 2 side viow of the device of G, 1A;

FIG. 2A 15 a side view of a rotacy saw carrying the device
of FIG. 1A;

FIQ. 2B is a front view of the saw of FIG, 24; and

¥IG.3 s s view similar to that of FIG. LAof ap alternative
preferved embodiment of the invention,

DESCRIFTION OF THB PREFERRED
EMBODIMENTS

This invention may be sccomplished in a cut alignment
devics for 2 tolary saw having 2 motor which spins a cufting
unit. The term “cutting unit” as used herein inclides 2 olary
shaft driven by the motor, 4 ciroalar blade having 2 central
apecture through which the shafl fits, aed 2 blade mounting
device for holding the blade on the shaft, The cut alignment
device of the invention includes 5 batiery power sonrcs with
ons or more batierics, carried by the cutting unit; and a beam
light sourcs, operatively comected to the power souros, and
also caxried by li:ocutﬁugunit.‘lhcmultiszlightbeam
which emanates from the cutting wnit. The light source is
arcanged such that the beam intersects the material io be e
along the line alony which the s blade will cut (the cnt
fine). Thus, the operatr need only align the Yight fine with
a cufting mark in order for fhe cut to fall diroctly on (ke
cuiling mark.

A preferred embodiment of the cut aligument devics of
this invention Is shown in FIGS. 1 and 2. Hollgw aunular
bousing 12 and removable anmular cover 22 together are the

28



same diameter gud thickness zs a typical lock washer which
is part of the blade mounting device of rofary saws. The
blade mounting device of rotary saws typically inchudes x
blade bolt 44, washer 46, and 8 Jock washer; pot shown
{FIGS. 24 and 2B), which is replaced in this embodiment
with bousing 12 baving ‘cover 22. Bolt 44 and washer 46
bold bousing 12 against blade 38, so that blade 36 can be
rotated by shaft 42, which is driven by motor 13.
Housing 12 Is preferably made from chst aluminum,
. Housing 12 caries batiery power source 16 comprising
three, 1.2 volt hearing aid balteries interconnected by eleo-
frical lires 15. Housing 12 also carries laser diode assembly
14, which emits light in the range of 64010 670:0m through
aperture 26 in housing 12 to accomplish, & beam light saurce,
Assombly 14 comprises a Iaser diode 33 whick aidy be a
D605 diode from NVG, Inc. of Hazlehurst, Ga,, driven by
diede driver circuit board 3, which may be an N§102, slso
from NVG. A focusing Jens, not shown, such 25 an NVG. 4
from NVG, may be placed within aperturc 26, or just inside
or outside of the aperturs to focus the light as LECESSALY.
Assombly 14 andfor this focuding lens is properly alipned
such that the Hght boam emanating from aperture 36 strikes
the material to be cut along the blade cut line. The exact
alignment depends on the distance of aperturs 26 from blade
30, and the distauce between aperture 26 and the blade
cutting edge, Contrifugally engaged motion activated switch
18 is between pawer source 16 and laser diode assombly 14
50 that laser diede sssombly 14 is automatically powered
only when housing 12 is spun by shaft 42. Blactdeal lins 17
counecls contrifugally cngeged motion activated switch 18
" "%o power source 16, and Hie 19 provides power to assembly
14.

An slternative embodiment is shown iu FIG. 3. The only
difference is that cyfindricsl laser module 48, whick may be
an MM6605 from NVG repleees diode 32, bourd 30, and the
tens of FIG. 1 with a self-contained unit containing a diede,
driver board aed focusing less,

This inveation is meant to encompass visible beamn light
sources other than laser diodss, for example incandescent

lamps. Laser diodes are preferred because they are small “

snough to fit within the intorior of & houstng baving a
dismeter of 40.8 mim, a thickness of 7.7 mm, aad 3 wall
thickness of about 1.5 mm, the dimensions of the prefersed
embodiment of housing 14 of this fnvention, yet are bright
enough to casl 2 beam 'Wihidh 3ppesrs on the aterial lo be
cut a5 2 line once fhe light source is spun. Housing cover 22
is preferably 1 mm thick

This invention is also meant lo cucompass a battery power
source and beam light source canded anywhere on the
culting umit of 2 rotary saw. Since the cutting unil bas a fixed,
known relationship to the cutting blade, such will enable the
fight beam to inferseet the material 1o be cut properly i the
proper location—ealong the blade cut fine. Thus, the battery
and lght source can be placed where desired on or in the
rotary shafi, the blade, or the blade mounting device.

Although spocific featires of the invention are shown in
some drawings and not ofhers, this is for conveniencs ooly,
as each foature may be combined with any or all of the other
features in scoordance with the igvention.

6,035,757

| Case 2:11-cv-05717-CAS-VBK Document 10 Filed 10/04/11 Page 19 of 48 Page ID #:90

Other embodiments will coour to those skifled
and are within the fallowing claime, fo o ar
What is claimed is:
1. Acut alignment device for a rotary saw baving a motor
s which spins & cutting vndl, said culting wnit including =
wofary shait driven by the motor, & citcular blade having a
~~cenfral aperice throuph which the sheft fits, and s blade
mounting device for holding the Blade on the shaft, the owt
alignment device comprising:
10 @ baltery power souree carsisd by the cutling woit; and
a beam light source, operatively counccted to said power
source, yud carricd by the cutting weit;
_whemf:u sald light source projects & lght beam from the
cutting unkt directed sloug the cutting edge of the blade

g+~ o to assist the operstor in cutljug aceiicitely,

2. The cut slignment device of oleim 1 further including
aswitch between said power source and zaid light source for
seloctively applying power o said light source,

3. The ¢ut aligament device of ¢laim 2 in which said

g EWiteh s centrifically ongaged to autamatically povwer said

Light sousce when the shaft is spinning,

4. The cut alignment deviee of elaim I in which said light
souree {5 monnted within the blads mounting device, and the
blade mouniing device defines an agerture from which the

45 light beam emamates.

8. The out alignmeont dovice of claim 4 farther inchiding
2 focusing lens sligned with said aperture for focusing the
ight from safd light souroe,

6. Too cut aBgnment devics of alaim 4 in which the blade

3o Tounting device includes a blade Tock washer held on the -

shaft agaiost the blade, and wherein sajd light source is
wounted within said blade ook washer.

7. The cut alignment device of claim 1 jn which said
batfery power sotrce is mounted within the bade moupting

35 device,

8. A cut alignment device for a Totary saw baving & motor
whick spius a cutiing unit, seid cutling uoit including a
rotary shaft driven by the motor, & circular blade having &
contral aperture through which the shaft fits, aud 1 blado
meunting device for holding the blade on tho shaft, the cut
alignment device comprising:

a batiery power source mounted within the blade mount-

fag devics;

& light source operatively connected to said POWRT SOUrce
45 and mounted within the blade mouating device,

wherein the blade mounting device defines zp aperture
from which the light emanates: and

a2 centrifically-sngeged switch hetween said POWer SULCE
and said Light souree wd monnted within the blade

50 mounting device to amtomatically power said light

source when the shaft is spinning;

whereln said Hght source projects a lipht beam from the
apertore direcied dlong the cutting edge of the blade fo
assis{ the operator in catting accusately, .

55 9. The cut alignment device of claim B wherein said bladc
mounting device fncludes a lock washer, snd said poveer
souree, light source, and switch are all located within said
lock washer.

* t x5 x &
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67 ABSTRACT

A cul alignmeni device for & rotary saw having a motor
which spins a cuiling unit which includes a rotary shaft
driven by 1bs molor, a cirenler blade having a cenimal
aperture through which the shaft fits, and a blade mounting
devics for holding the blade on the shaft. The cut aligament
device includes a baitery power source carried by (he culling
unit; and a beam tight source, operalively connected to this
power source, and camied by the cutting unit. The light
source projects a light beam at a shallow angle from the
cutting vail ditecled 1a imtersect the plane of lhe rolary
culting 100l or saw blade, 10 assist (he operalor in culling
accurately.

52 Claims, § Drawing Sheets
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cuiting blade aboul six inches to eight feet from the housing.
The device can be configured 1o be turned on or off manually
as weli as avtomatically,

BRIEF DESCRIPTION OF THE DRAWINGS

Other chjects, features and advantages will occur to those
skilied in the art from the following description of the
prefecred embodiments, and the accompanying deawings, in
which:

FIGS. 1A and 1B are exploded views of one embodiment
of the eut alignment device of this invention;

ITG. 2 is 3 view of the housing of FIG. I;

FIG. 3 is a view of the battery holder of FIG. 1

FIG. 4 is a greally enlarged lop view of a partially
assembled device of FIG. 1;

HG. § is a pantial cross-sectional view of the assembled
deviece of FIG. I,

FIG. 6 is u partial cross-seclional greatly enlarged view of
4 portion of the assembly of FIG. 5;

FI(S. TA and 7B are lop and side views, respectively, of
an aliernative form of delivering the laser light for the device
of this invention;

FIG. B is 8 more detailed side view of the light delivery
me&ns shown in FIG. 7;

FIGS. 9A-9C ar¢ top, perspeclive and cross-sectional
views, respectively, of an allernative embodiment of the
laser light delivery means for the invention; and

FIG. 10 is a partial cross-sectional side view of the
preferred embodiment of the laser diode light delivery
location and focusing means of the invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

One embodiment of the inventive device is shown in
FIGS. 1-6. Device 19 includes stainless steel housing 12
that provides the struclural integrity for the device. The
raised ceniral cross-shaped portion 13 protects the electronic
components that are located in the pockets 2124 created
thereby (nol shawn fully in the drawings) so that they are not
crushed when the device is placed on an arbor and the nut
is tightened down; it also maintains the integrity of the
housing so that it doesn’t bend and change the afignment of
the [aser beam, Also, this construction helps fo maintain the
device to be sufficiently mass-balanced around the center of
the device, so that it is relatively rotationafly balanced,
Battery holder 16 is a plaslic molded parl that has three
cavities to hold three button cells 25 in a maaner such that
their lops and bottoms are exposed, so that elecitcal contact
<an be made. The holder has a central cross-shaped opening
that allows it to fit over the central porticn of the housing,
Washer 18 is the cover [or the assembly. Parl 14, nut shown
ins detail in the drawings, is a circuit board that provides the
electrical connections belween the batteries and from the
centrifugally-operated swilch 52 1o the laser diode. The
result is a device ihal emils light only when the arbor 1o
which it is attached is rolaling.

Cptical assembly 30 is skown in FIGS. 4-6. Laser diode
32 is field in housing 37. Lens 34 is slideable in the direction
of srrow B within cylindrical bore 38 of housing 37. Lens 34
has an angled light emitting distal end 35 that refracls the
light bean along axis A, so that the beam is emitted almost,
bulnot quite, parallel 1o the bottom surface 41 of housing 12.
1t is eritical to the iovention thal the beam be angled toward
the plane of the saw blade rather than be paralle] to it, so that

10
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it intersects the plape of the blade surface at a desired
localion, 1o provide a catting guide as appropriate for the
type of saw and the diameter of the saw blade. The preforred
dimensions and angles are shown in FIG. 5.

Opening 31 in extended housing portion 33 accepls a
housing adjustmen| screw during final assembly of the
device. A screw is placed through hole 31 and moved wntil
it contects the bottom of housing 12. Adjustment of the
screw adjusts the angle of somewbal flexible housing por-
fion of 33, to change the angle of lens 34 relative (o housing
12, This is the means by which the angle of the beam emilted
from lens 34 relative to the saw blade is adjusted during final
assembly. The sliding engagement of lens 34 along harrel 38
focuses the light beam at the correct distance from the
housing. Thds sliding focus and the angle adjustment allow
the beam to be directed and focused to intersect the saw
blade plane at a desired distance from the housiag, to
accomplish the result described above. Also 25 deseribed
above, the dislance [rom boltom 41 of housing 12 to the
lower portion of the light beam, is prefersbly from
0.001-0.160 inches. Onee the divde and lens assembly is
properly sel in (he assembly process, the lens and assermbly
are [ixed in place using a heal conductive epoxy that also
helps to conduet heat from the laser diode Lo the housing so
that the housing can act as a heat sink,

FIGS. 7 &nd 8 disclose au alterrative means of delivering
light from laser diode 60 using kght pipe 62 with distal end
70 1that is held in 2 proper sized opening (FIG. 8) at the lower
side of housing 72, Preferably the light pipe has a cansisient
diameter along its length, so that it more efficiently delivers
light to the sowrce. The focus and angle adjusiment is
accomplished in this example, by movement of light pipe 62
up aud down in the direction of arcow E and back in forth
in the direction of arrow D. Cam 66 provides the up and
down motion by turning of kaob 67 that is fixed 1o cam 66.
The back and forth motion is provided by cam 68 that pushes
on rod §4 that projects from light pipe 62. Cam: 68 is moved
by rotation of knob §9.

FIGS. 9A-8C show ancther embodiment of a diode and
focusing lens consiruetion, similar (o that of the embodiment
of FIGS, 1-6. Assembly 90 includes laser diode 92 with
leads 94 held in housing 100 io proximity {o lens combina-
tion 102 and 112. Lens 102 is axially slideable within
housing 104 similar w the embodiment shown in FIGS, §
and 6, Protruding holder 96 with opening 98 provides the
screw-cnabled height adjustment as described above. Slots
104 gnd 1906 are provided so that laser diode 92 and lens 102
can e fixed-in place relative (o housing 100 by introducing
a glue or adhesive into the slots eoce the dicde and lens are
in the proper position to place and focus the beam as desired.

The preferred embodiment of the laser dinde placement
and focusing means is shown in FIG. 10. Laser diode 172
has leads 174 that are soldered (o circuit board 176 that is
coupled to housing 164. Lens £70 is held in anpular fens
holder 168 that is received by threads or other reans in
housing 164 to allow holder 168 to be moved in ditection of
arrows G relative to housing 164, to change the distance
between diode 172 and lens 170 and thus achieve a proper
beam focus. The beam path, several of which are shown by
paths 180, is established as desired (typically a shailow
downward angle relative to saw blade 162 as depicied by
pathy 182), by physicatly moving diode 372 up or down in the
direction of arrow F. When the desired diode location and
lens location are achieved, diode 172 is set in place relative
to the housing using a heat conductive epoxy thal also belps
to transfer heat from diede 172 10 housing 164 so that the
housing can act as a beat sink,

-~
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Allbough specific features of the invention are shown in
same drawings and nal others, this is for convenience only
4s some feature may be combined with any or a1l of the other
features in accordance with the invention.

Other embodiments will occur to those skilled in the art
and are within the following clairns:

What is cleimed is:

1. Acut alignment device for a rotary saw having a motor
which spins a cutling unit, the cutling urnit including 2 rotary
shaft driven by the motor, & ciroular blade having a central
aperture through which the shaft fits, and a blade mouniing
device for holding the blade on the shaft, in which the
blade-mounting device comprises a structural housing that is
held oo the shaft against the blade, and wherein a light
source is jocaled within the structural housing, the cuf
alignment device comprising:

a battery power source carried within the structural hous-

ing;

the light source, operalively connected 1o the power

source, and carricd within the sireciural honsing
wherein the light source projects a light beam from the
structural housing dirccted toward the plane of . the
blade, (o assist in culting accurately; and

wherein the structural housing is essentially a partialiy

hallow cylicder with a raised inner central portion and
al least two spaced raised support amns radiating from
tke central portion, the support arms thereby defining
wo or more pockets in which the battery power source
and the light source are Jocaled.

2. The cut alignment device of claim 1 wherein the baslery
power source s located in one pocket and the light source is
located in a different pockel.

3. The cuf alipnment device of claim 1 further comprising
a somewhat flexible housing located within the structural
housing and 10 which the light source is coupled, and ar least
one adfustment screw received in the flexible housing,
wherein movement of said at least one adjusiment screw
relative ta the flexible housing alters the spacing between the
flexible housing and the structural housing,

4. The el alignment device of claim 1, further comprising
z plaslic battery helder that hokds the batfery power source
in place and is located within the structural housing.

5. The cut alignment device of claim 1 further including
& swilch between the power source and the light source, for
selectively applying power to the light source,

6. The cut alignment device of claim & in which the swiich
is cenrifugally engaged, 1o automatically power the Hght
source when the shaft is spinning,

7. The cut alignment device of claim 1, wherein the
distance of the light source from the stractural housing is
adjustsble, to adjust the angle at which the light beam
emanates from the structural housing,

8. The cut alignment device of claim 7, further comprising
means for coupling the light source to the sicuctural housing
once the light source is adjusted, to help prevent misalign-
ment of the fight source.

9. The cut alignment device of ¢lzim 1 comprising at Jeast
three radiating suppor! arms that define al least three pock-
els.

10. The cul alignment device of claim 9 comprisiug four
radiating support arms.

11. The cut alignment device of claim 1 in which ke
structural housing defines an aperture from which the lght
beam emanates,

12. The cut alignment device of claim 11 further including
a focysiog lens aligned with the aperture for focusing the
light beam from the light source.
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13. The cut alignment device of claim 12, wherein the
distance between the light source and the lens is adjustable.

14. The cut alignment device of claim 1 in which the
housing defines an aperture from which the Light beam
emanales at a distance of less than (.160 fnches from =
portion of the siructural housing that is against the blade.

LS. The cw alignment device of claim 14 wherein the Light
beam intersects the plane of the blade at a distance of na
more than eight feet from the structural housing,

16. The cut slignment device of claim 14 wherein the light
beam intersects the plane of the blade at 2 distance of al least
six inches from the structural housing.

17. Acut alignment device for.a rotary saw having a motor
which spins a culting upit, the cutting unit ingluding a rotary
shaft driven by the motar, a circular blade having a central
aperture through which the shafl fits, and 2 blade mounting
device for bolding the blade on the shaft, in which the
blade-mounting device comprises a structural housing that is
held on the shaft against the blade, and wherein a light
source is located wilhin (he structural housing, the cut
alignment device comprising:

& baltery power source carried within the structural hous-

tng;

the light source, operatively connecled o the power

source, and carried within the struciural housing
wherein the light source projects a light beam from the
structural housing dirscled toward the plane of the
blade, to assist in entling accurately; and

a hardened malerial that mechanically couples the light

source {o (he structural housing, in which the hardened
material {s heat conductive, to conduct heat from the
tight source to the structural housing,

18. The cut alignmeat device of claim 17 further com-
prising a somewhal flexible housing located within the
structural housing and to which the light source is coupled,
and at least one adjustment screw received in the flexible
housing, wherein movement of said at least one adjusiment.
screw relalive to the flexible housing alters the spacing
between the flexible housing and the structural housing.

19, The cut alignment device of claim 17, further com-
prising a plastic battery holder thal holds the battery power
source in place and is located within the structural housing.

20.The cut alignment device of claim 17 furiher including
a switch between the power source and the light souree, for
selectively applying power 10 the light source.

21, The cut alignmens device of claim 20 in which the
switeh is centrifugally engaged, to sutomatically power the
light source when the shaff is spinping,

22. The cut alignmen! device of claim 17, wherein the
distance of the light source from the structural housing is
adjustable, to adjust the angle at which the light beam
cmanates from the structural housing,

23. The cut alignment deviee of claim 22, further com-
prising means for coupling the light source to the struclurat
housing once the light source is adjusted, 1o help preveat

5 misalignment of the light source.

24, The cut alipnmen! device of ¢laim 17 in which the
structural housing defines an apertuce from which the light
beam emanates.

25. The cut alignment device of claim 24 forther including
a focusing lens aligned with the aperlure for focusing the
light bearn from tlie light source.

26. The ewt alignment device of claim 25, wherein the
dislance between the light source and the lens is adjustable.

27. The cut alignmen! device of claim 17 in which ths
bousing defines an aperwre from which the lipht beam
emanates at a distance of less than 0.16C inches from a
portion of the structural housing that is against the blade.

_ CQ%A
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28.The cut alignment device of claim 27 wherein the light
beam inlersects the plane of the blade al a distance of no
more than eight feel from 1he structural housing,

29. The cut alignmen! device of claim 28 wherein the light

beam intersects Ihe plane of the blade at a distance of at least 5 g

six inches from the structural housing.

30. The cut alignment device of claim 17, wherein the
slructural housing is essentially a partiatly hollow cylinder
with & raised inner central portion and at least two spaced

raised supporl arns radiating fronz the central portion, the 10

suppori arms thereby defining two or more pockets in which

the bailery power source and the light source are located.
31. The cul sbignment device of claim 30 wherein the

battery power source is Jocated in one pocket and the light

source is located in a different pockst. 15

32. The cut zlignment device of clzim 31 comprising at
least ihree radiating support arms that define al least three
pockets.

33. The cul alignment device of claim 32 comprising four
radizting suppor arms, b
34. Acut alignment device for a rotary saw having a motor
which spins a cutting vait, the cuttiog vnit including a rotary
shafi driven by (he motor, a circular blade having a centrai
aperture through which the shaft fits, and a blade mounting

device for holding the blade on the shaft, in which the 25

blade-mounting device comprises a structural housing that is
held on the shaft againss the blade, and wherein a light
source is located within the structural housing, the cut
alignment device comprising:

a battery power source carried within the structural hous- 39

ing;

the light source, operatively connecled fo the power
source, and carricd within the structural housing
wherein the light source projects a light beam from the

blade, to assisi in culting accurately; and

a somewhat flexible housing located within the struciural
housing and to which the light source is coupled, and
2l least one adjusiment device received in the fiexible
housing, wherein movernent of said at least one adjust-
menl device relative o the Hlexible housing alters the
spacing between the flexible housing and the structural
housing,

35. The cul alignmenl device of claim 34 whersin the
battery power source is also mounted within the structural
housing. e

36. The cut aligement device of elaim 34, further com-
prising a plastic bautery holder that holds the battery power
soures in place and is lucated wilkio the strectural housing.

37. The cut alignment device of claim 34 further including
a swiich between the power source and the light source, for
selectively applying power to the lighl source.

§

38. The cul alignment device of claim 37 in which (ke

switch is centrifugally engaged, 1o aatomatically power the
light source when the shaft is spinning.
39, The cot alignment device of claim 34, whereia the
istance of (he light source from the struciural bousing is
adjustable, to adjust the angle at which the light beam
emanates from the struclural housing.

40. The cut alignment device of claim 39, frther com-
prising means for coupling the light source to the structural
bousing once the light source is adjusted, to help prevent
misalignment of the Jight source.

41, The cut aligament device of claim 34 i which the
Yight source.is mounted. within. the structural.housing, and
the siructurai housing defines an eperitire from which the
light beam emanates,

42. The cut alignment device of claim 41 further including
a focusing lens aligned with the aperture for focusing the
light beam from the light source,

43. The cut alignment device of claim 42, wherein the

® distance between the light source and the lens is adjustable,

44. The cut alignment device of claim 34, in which the
structural housing defiaes an aperture from whick the light
beam emanales ai a distance of less than 0,160 inches from
a portion of the structural housing that is against the blade.

45. The cut alignment device of claim 44 wherein the light
beam intersects the plane of the blade at a distance of o
morfe than eight feet from the structural housing.

46. The cut alignment device of claim 44 wherein the light
beam interseets the plane of the blade at a distance of at least
six inches from the structural housing,

47. The cut alignment device of claim 34, wherein the
struciural housing is essentially a partially hollow cylinder
with a raised fnner ceniral portion and at least two spaced

structural housing direcied toward the plane. Of fhe 35 reised support arms radiating from the central portion, the
10g

support arws thereby defining two or more pockets in which

the batiery power source and the light source arc located,

48. The cut alignment device of claim 47, further com-
prising a hardened material that mechanically couples the
light souree to the struetural housing.

49. The cut alignment device of claim 48, in which the
hardered material is heat conductive, 1o conduct heat from
the light source to the structura] housing.

50, The cut alignment device of claim 47, wherein the
ballery power source is located in one packet and the light

_ souree is located in a different pocket.

" 81, The"tht aligirment device of claim 50 comprising at
ledst three radiating support arms that define at least (hree
pockets.

52. The cul alignmen! device of claim 51 comprising four
radialing support arms.
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POSITIVE-ANGLED LIGHT BEAM ROTARY
SAW CUT ALIGNMENT DEVICE

CROSS REFERENCE TQ RELATED
APPLICATION

This application is a continuation-in-part of application
Ser. No. 10/207,502 filed on Jul. 29, 2002, now U.S, Pat. No.
6,915,727 and a continuation-in-part of application Ser. No.
10/878,988 filed on Jun, 28, 2004, Priority of both applica-
tions is claimed, . e

INVENTION |

FIELD OF THE

This invention relates to a saw-mounted cut alignment
device forarotary saw which projects a line of light along the
stock being cut 1o assist the operator in meking a cut.

BACKGROUND OF THE INVENTION

Rotary saws such as circular saws, chop saws, radial arm
saws, miter saws and table saws require that the operator
properly align the material being cut with the saw Blade. This
takes time and care, but is critical for a proper cut.

There exist laser-based cut alignment devices which are
externally mounted in the vicinity of the saw, and project 2
light beam along the cut line, These devices must be manually
aligned before cutting begins, thus requiriog experience and
additional time. Also, the operator must monitor this addi-
tional piece of equipment in order fo use the alignment device
propetly. Accordingly, devices of this nature are not practical
for most saw owners and operators.

SUMMARY OF THE INVENTION

1t is therefore an object of this invention to provide a cut
alignrent device for a rotary saw.

1tis a further object of this invention to provide such a cut
alignment device which is mounted to the saw.

Itis a further object of this invention to provide such a cut
elignment device which is aulomatically seif-aligming,

Itis a further object of this invention to provide suck a cut
alignment device that requires no operator set-up.

Itis » further object of this invention to provide such a cut
alignment device that illuminates a line on the material to be
cut.

Itis a further object of this invention to provide such a cut
alignment device that turns on only when the saw is activated,

Itis a further object of this invention to provide such a cut
alignment device that decreases the amount of time required
for a saw aperatar to align the material with the cutting edge
of the saw blade.

It is a further object of this invention to provide such a cut
alignment device that increases the safety of operating the
saw,

This invention results from the realization that rotary saws
can be made more accurate and easier to use with # light-
source mounted on the rotating portion of the saw which
projects a beam of light an the material to be cut.

‘This invention features & cut aligument device for a rotary
saw having a motor which spins a cutting unit which includes
& rotary shafi driven by the motor, & circular blade having a
central aperture through which the shaft fits, and a blade
mounting device for holding the blade on the shaft, the cut
alignment device comprising a housing, a battery power
source focated within the housing, and a beam light source,
operatively connested to the power source, and located within
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the bousing. The light source projects a light beam from the
cutting unit directed stightly away from the plene of the blade
ata positive angle such that the beam is not paralle] to, and is
projected on a path that never intersects the plape of the blade,
to assist the operator in cutting accurately,

The cut alignment device may furfuer include a switch
between the power source and the Yight source for selectively
applying power 1o the light source. The switch may be cen-
trifugally enpaged to awtomatically power the light source
when the shaft is spinning. The light source may be mounted
within the blade mounting device or housing, and the blade
monnting device may define an aperture from which the light
bram emanates, The device may further include a focusing
lens aligned with the aperture for focusing the light from the
light source. The blade-mounting device may include the
struclural bousing held on the shafi against the blade, and
wherein the Tight source is mounted within the structural
housing,

Also featured is a cut alignment device for a rotary saw
having a motor which spins a cutting unit whick includes a
rotary shaft driven by the motor, a circular blade havieg a
central apertwre through which the shaft fits, and a blade
mounting device for holding the blade on the shafi, the cut
alignment device comprising a battery power source mounted
within a housing which comprises the blade mounting device,
a light source operatively connecied to the power source and
mounted within the housing, wherein the housing defines an
aperture from which the light emanates, and & cenirifigaliy-
engaged switch between the power source and the tight
source and mounted within the housing to awtomatically
power the light source when the shaft is spinning, wherein the
light source projects a light beam from the apertare divected
slightly away from the plane of the blade a1 4 positive angle
such that the beam is not paralle] to the plane of the blade and
never intersects the plane of the blade, to assist the operator in
cutting accurately,

This invention relates to a light-emitting rotary saw cut
alignment device of the type disclosed in U.S. Pat. No. 6,035,
757 (incorporated herein by reference)., The inventive assem-
bly accomplishes a light source that is focused and adjusted to
the desired angle relative to the cutting blade, and then fixed
in place so that the resulting light beam falls where desired
relative to the cut line.

Akey to the successful operation of a Tight-emitiing rotary
saw cut alignment device is 10 have the light bean focused at
the proper location relative to the saw and at the proper
distance from the device, such that it forms & sharp bear or
line at the comect location on the material being cut. This
objective can be accomplished with the constructions shown
in the drawings, which provide for sufficient structural
strength and integrity to allow the device to withstand the
tigors (the compressive force and the contrifugal force) of
use.

In this invention, the light is emitted from a device that is
held on the blade arbor, against the blade. In order 1o be useful
with chop saws and miter saws and afl types of otary saws, it
is desirable to have the light beam leave the device housing
very close to the surface of the blade (typically within about
0.25 inches from the blade surface), preferably from between
0.0001 and 0.160 inches from the blade surface. This distance
is dictated i part by the thickness of the wall of the device
housing that rests ageinst the blade, and in part by the con-
struction and layout of the diode and fens agsembly, as more
fully described below. Preferably, this construction is suck
that the beam leaves the housing at a shallow positive angle
that is sufficient to cause the beam to diverge slightly away
from the plane of the cutting blade such that the beam js nat

- -
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parallel to the plane of theblade and never intersects the plane
of the blade. This allows the line illumingted by fhe beam to
fall where desired relative to a pencil line drawn on the stock,
thus assisting the operator in properly aligning the blade. The
device can be adapted fo be turned on or off, manually as well
as autormatically.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages will oecur to those
skilled in the art from the foflowing description of the pre~
ferred embodiments, and the ageompanying drawings, in
which: o : -

FIGS. 1A and 1B are exploded views of one embodiment -

of the cut alignment device of this invention;

FIG. 1Cis an exploded view of the device of FIGS. 1A and
1B and the preferred mounting hardware to mount the device
to a saw arbor;

FIG. 2 is a view of the housing of FIG. 1;

FIG. 3 #s 2 view of the battery holder of FIG. 13

FIG. 4 is a greatly enlarged top view of a partially
assembled device of FIG. 1;

FIG. 5 is a partial cross-sectional view of the assembled
device of FIG. 1;

FIG. 6 is a partial cross-sectional greatly enfarged view of
& portion of the assembly of FIG. &,

FIGS.7A and 7B are top and side views, respectively, of an
alternative form of delivering the Iaser light for the device of
this invention;

FIG. 8 is a more detailed side view of the light delivery
means shown in FIG, 7;

FIGB. 9A-9C are top, perspective and cross-sectional
views, respectively, of an alternative embodiment of the laser
Eght delivery ueans. for the invention;

FIG. 10 is a partial cross-sectional side view of the pre-
ferred embodiment of the laser diode light delivery location
and focusing means of the invention;

FIG. 11 is n top view of the housing, battery, and electron-
ics for another embodiment of the cut alignment device of this
invention; apd

FIG. 12 is a top view of the honsing, battery, and election-
ies for yet another embodiment of the cut alignment device of
this invention. o

DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMENTS

The disclosures of the parent applications, Ser. No. 10/207,
302 filed on Jul. 29, 2002, and Ser. No. 10/878,988 filed on
Jun. 28, 2004, are incorporated herein by reference.

Ons embodiment of the inventive device is shown in FIGS.
1-6. Device 10 includes stainless steel housing 12 that pro-
vides the structural integrity for the device. The raised central
cross-shaped portion 13 with four arms protects the electronic
components that are focated in the pockets 21-24 created
thereby (not shown fully in the deawings) so that they are not
crushed wher the device is placed on an arbor and the ot is
tightened downy; it also maintains the integrity of the housing
so that it doesn't bend and change the alignment of the laser
beam. Also, this construction helps to maintain the device to
be sufficiently mass-balanced around the center of the device,
50 that it is relatively rotationslly balanced. Battery holder 16
is a plestic molded part that has three cavities to hold three
button cells 19, 20 and 25 in a mapper such that their tops and
botioms are exposed, so that electrical contact can be made.
The holder has a central cross-shaped opening that allows it to
- fit over the central portion of-the housing. Washer 18 is the

4

caver for the assembly, Part 14, not shown in detaif in the
drawings, is a circwit board that provides the electrical con-
nections between the batterics and from the cenfrifugally-
operated switch §2 to the laser diode. The result is a deviee
that emits light onty when the arbor 1o which it is attached js
rotating; .

FIG. 1C shows the preferred manner in which device 10 is
mounted to the arhor of a rotary saw. Bolt 40 passes through
device 10, saw blade 42, and flange 44 into the motor shaft,
not shown in this drawing. Device 10 replaces the washer of
& typical rotary saw blade mounting assembly. Device 10
preferably bas a thickness between 0,125" and 1.0, so that

. .the device does not interfere with the safety guard shield

is
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andfor the safety guard shield operating mechanism of the
saw.

Optical assembly 30 is shown in FIGS. 4-6. Laser diode 32
is held in housing 37. Lens 34 is slideable in the direction of
arrow B within cylindrical bore 38 of housing 37. Lens 34 has
an angled light emitting distal end 35 that refracts the light
boam along axis A, sa that the bean) is emitted almast, but not
quite, pasallel to {be bottom surface 41 of housing 12, at a
positive angle such thet the beam is not paralte] to the plane of
the blade and never intersects the plane of the blade. In the
invention, the beam is angled slightly away from the plane of
the saw blade (or other machine tool), o that the bearm falls at
a desired location relative to the saw cut line, to provide a
cutting guide as appropriate for the type of saw and the
diameter of the saw blade. The preferred approximate dimen-
sions and angles of the constraction of the preferred embodi-
ment are shown in FIGS. § and 10. ’

By having the laser beam angled away from the saw blade
so that it never intersects the plane of the saw blade or cutting/
machining tool, there fs enough of a gap between where the
saw blade actually cuts and where the Jaser is shining, relative
1o the saw blade, 50 a5 not to have the laser illumination line
comipletely overlap and thus be completely visually absorbed
by the cut indication line drawn on the stock to be cut, The
laser illumination fine may partially overlap the drawn cut
line. If the laser illumination line were placed directly over a
dark cut indication line, the Jaser would not be visible 1o the
operator and the effectiveness of the laser for the operator
could be compromised. In wood working the cut indication
line on thewood is usually a pencil line, or line or mark darker
or lighter than the woad being cut, and of varying thicknesses.

By allowing the laser to have a beam anglad away from the
blade, the result can be a clear laser illumination line indicator
that falls where desired relative to the cut indication line or
other marks placed on the stock to be cut,

The angled laser beam benefit is also applicable to all
machines and materials not just those used in the woodwork-
ing industry, or wood as the material, that may have a cut
indication mark on the material being cut,

Opening 31 in extended housing portion 33 actepts a hous-
ing adustment screw during final assembly of the device, A
serew js placed through hole 31 and moved until it contacts
the bottom of housing 12, Adjusument of the screw adjusts the
angle of sumewhat flexible housing portion of 33, to change
the angle of lens 34 relative to housing 12. This is the means
by which the angle of the beam emitted from lens 34 relative
1o the saw blade is adjusted during final assembly. The sliding
engagement of lens 34 along barrel 38 focuses the light beam
at the correct distance from the housing, This sliding, focus
and the angle adjustment atlow the beam to be directed away
from the plane of the blade such that the beam is not parallel
to the plane of the blads, to accomplish the tesult described
above. Also as desctibed above, the distance from bottom 41
of heusing 12 to the lower portion of the light beam is pref-
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erably from 0.0001-1.0 inches. Once the diode and lens
assembly is properly set in the assembly process, the lensand
assembly are fixed in place using a heat conductive epoxy that
also helps to canduct heat from the laser diode to the housing
50 that the housing can act as a heat sink.

FIGS. 7 and 8 disclose an alternative means of delivering.

light from Iaser diode 60 using light pipe 62 with distal end 70
thatis held in a proper sized opening (FIG. 8) at the lower side
of housing 72. Preferably the light pipe has a consistent
diameter along its length, so that it more efficiently delivers
light to the source. The focus and angle adjustment is accom-
plished in this example, by.movement of light pipe 62 up 2nd

down in the diréction of arrow E and back in forth ig the

direction of arrow D. Cam 66 provides the up and ddwx
motion by turning of knob 67 that is fixed to cam 66. The back
and forth mation is provided by cam 68 thal pushes on md 64
that projects from light pipe 62. Cam 68 is moved by rotation
of knob 69.

FIGS. 9A-9C show another embodiment of a diode and
focusing lens construction, similar to that of the embodiment
of FIGS. 1-6. Assembly 90 includes laser diode 92 with leads
94 held in housing 160 in proximity to lens combination 102
and 112. Lens 102 is axially slideable within housing 100
similar to the embodiment shown in FIGS, 5 and §. Protrud-
ing holder 96 with opening 98 provides the screw-enabled
beight adjustment as described above. Slots 104 and 106 are
provided so that laser diode 92 and lens 102 can be fixed in
place relative to housing 100 by introducing a glue or adhe-
sive into the slots once the diode and lens are in the proper
position to place and focus the beam as desired,

The preferred embodiment of the laser diode placement
and focusing means is shown in FIG. 10. Laser diode 172 has
leads 174 that are soldered to circuil board 176 that is coupled
to housing 164. Lens 17¢ is held in anmular lens holder 168
that is received by threads or other means in housing 164 to
allow holder 168 to be moved in direction of arrows G relative
to housing 164, to change the distance between diode 172 and
tens 170 and thus achieve a proper beam focus. The beam path
180 is at a shallow positive angle relative to saw blade 162
such that it never intercepts the plan of the blade. The angle is
set by physically moving diode 172 up or down in the direc-
tion of arrow F. When the desired diode location and lens
location are achieved, diode 172 iz set in place relative to the
housing using a heat conductive epoxy that also helps to
transfer heat from diode 172 to housing 164 so that the hous-
ing can act as a heat sink. Altemative manners of fixing the
diode and conducting the heat from the diode can be
employed.

FIG. 11 shows another embodiment of housing 124 with
central strengthening/dividing portion 13a having two
aligned radial arms. Note that the 2rms in each embodiment
can extend all the way to the circumference of the housing, or
be shorter than that, Portion 13a creates compartments or
cavities 54 and 56 that house the batteries and the electronics
module 50, respectively, as shown. Altemative laser paths 51
and 53 depict the possible directions from which the laser
beam is emitted from the housing.

FIG. 12 shows another embodiment of housing 124 with
central strengthening/dividing portion 13¢ heving three arms,
none of which are aligned. Portion 13¢ creates compartments
60, 62 and 64, that house the batteries and the electronics
module 58, respectively, as shown. Leser path 66 is shown.

The device can have a desired diameter. For saws with
blades of up to twelve inches in diameter, the device prefer-
ably has & diameter of no more than about 2.5", 50 that the
effective cutting depth of the blade is not impacted. For larger
commercial saws baving blade diameters of up fo 24", the

6

device may have a diarneter of up o 6". The diameter of the
Taser device can be selected so as not fo substantiatly fimit the
cut depth of a particular saw blade.

Although specific features of the invention are shown ia
some drawings and not others, this is for convenience only as

.+ features may be combined as would be apparert to those -

=

skilled in the art, in accordance with the invention,

Otherembodiments will occur to those skilledin the artand
are within the following cfaims:

What is claimed is:

1. A cut alignment device for g rotary saw having a motor
which spins-a cutting umit, the cutting nit including a rotary

... shaft driven'by the motor, and a circular blade having acentral
* aperture through which the rotary shafl fits, the circularblade

—
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having a fiat surface that is transected by the central aperture
and wherein, the flat surface lies in a plane of the circular
blade, the cut alignment device comprising:
8 structural housing;
a baftery power source located within the structural hous-
ing; and .

a light scurce, operatively connected 1o the battery power
source, and located within the structural housing;

wherein the structural housing is mounted on the motary
shat, and wherein the light sonrce projects a light beam
from the structural housing directed slightly away from
the plane of the circular blade at a positive angle such
that the light beam is not paralle] to the plane of the
circular blade and never intersests the plane of the cir-
cular blade, to assist an operator in cutting accurately.

2. The cut alignment device of claim 1, further including a
switeh located within the structura) housing and connected
befwean the battery power source and the light source, for
selectively applying power to the light source,

3. The cutalignment device of claim 2, in which the switch
is centrifugally eagaged, to automatically power the light
source when the rotary shaft is spinning,

4. The cut alignment device of claim 1, in whick the strue-
tural housing accomplishes a blade mounting device, and the
blade mounting device defines an aperture from which the
light beam ermanates.

5. The cut alignment device of claim 4, further including a
focusing Jens located within the struetural housing and
aligned with the aperture for focusing the light beam from the
light source. B

6. The cut alignment device of claim 5, wherein the dis-
tance between the light source and the focusing lens is adjust-
able.

7. The cut alignment device of claim 4, in which the struc-
tural bousing is held on the rotary shaft against the circular
blade.

8. The cut aligament device of claim 4, wherein the light
source is adjustable relative to the structural howsing, ta adjust
the apgle at which the light beam emanates from the housing.

9. The cut alignment device of claim 1, wherein the struc-
tural housing definesatleast two intemal compartments sepa-
rated by cne or more arms.

1. A cot aligament device for a rotary saw having a motor
which spins a cutting unit, the cutting unit including a rotary
shaft driven by the motor, and a circular blade having acentral
aperture through which the rotary shaft fits, the circularblade
defining a flat surface that is transected by the centra) aperture
and wherein the surface Yes in a plane of the circular blade,
the cut elignment device comprising: .

a structural housing defining at Jeast two internal compart-

menls;

a battery power source mounted within one compariment

in the structural-housing; - - : - -

s
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a light source operatively connected to the battery power wherein the structura! housing is mounted on the rotary
source and mounfed within cne compartment in the shaft, and wherein the lght soprce projects the light
structural housing, wherein the sitructural housing beam from the aperture directed slightly away from the
defines an aperfure from whick the light beam emanates, plane of the circular blade at a positive angle such that
and ) 5 the light beamn is not paralle] to the plage of the circular
a centrifugally-engaged switch between the battery power blade and never intersects the plane of the cireular blade,
sowrce and the light source and mounted within one {o assist an operator in cutting accurately.
compartment in the structural housing, to automatically
power the light source when the rotary shaft is spinning; L B
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