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UNITED STATES DISTRICT COURT

WESTERN DISTRICT OF WASHINGTON AT SEATTLE P '2_
C06-0017)¢
GRIZZLY INDUSTRIAL, TNC., & ) NO. _\u \
Washington corporation,
Plaintiff, COMPLAINT FOR PATEN'T
IN[FRINGEMENT

VB,

RICHI:N TNTERPRISE, INC,, a
Massachusetts corporation; and RIKON
POWLER TOOLS, a division of RICHEN
ENTERPRISE, INC,,

D i e

Defendants,

COMES NOW Plaintiff Grizzly Industrial, Inc. (“Grizzly”), and by way of
Complaint for Patent Inlringement against Defendants Richen Enterprise, Inc. and Rikon
Power Tools (collectively referred to as “Delendant™), contends, alleges, and prays as
olows:
it
111}

i
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L

Grizzly is a Washington State corporation, which manufactures, markets, sells, and
distributes products, including wood working tools and equipment. Grizzly’s principal place
of business is in the state of Washinglon. Grizzly distributes, markets, and sells product
throughout the state of Washington.

I1.

Defendant Richen Enterprise, Inc. is a Massachusetts corporation, Defendant Rikon
Power Tools is, based upon knowledge and belief, 4 division of Defendant Richen Enterprise,
1nc., whose principal place ol busingss is, based upon knowledge and belief, in West Virginia.
At all material times hereto, Defendant has manufaclured, marketed, and sold goods,
including, wood working cquipment. At all material times hereto, Defendant has distnbuted,
marketed, and sold products, including, bul not limited to, wood waorking cquipment, in and
throughout the state of Washington. Delendant’s business activities in the statc of
Washington have been substantial, continuous, systematic, and have been of such character as
10 glve rise 1o a legal obligation, Tn addition, Defendant has offered to sell or sold the alleged
infringing product as set out below in the state of Washington,

IL.

This Coutt has subject matter jurisdiction under 35 U.S.C. §271 and 28 U.S5.C. §$1331
and 1338, This Court has personal jurisdiction over Defendant pursuant to its substantial,
continuous, and systemalic activitics in the state of Washington, including, but not limited to,
distribution of products that infringe upon Gnzzly's intellectual property nghts, This Court

also has personal jurisdiction arising from the fact that Defendant has purposclully availed

COMPLAINT FOR PATENT INFRINGEMENT BROWNLIE FVANS WOLF & LEE,LLT
CaseNo. 100 Central Avenue
Pape 2 of 7 Bellingham, WA 95225
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itself to the privilege of transacting business in the statc of Washington, this matter arises oul
of the transaction of business in this statc; and the exercise of jurisdiction would be
reasonable.  Defendant has transacted business in the state of Washington, and through this
activity has committed infringement ol Grivzly's patent. Jurisdiction is also appropriate under
the general parameters of the United States Constitution.
v,
Venue is appropriate in this Court pursuant to 28 U.S.C §1400.
V.
Grizzly has, during all relevant times hereto, designed, manufactured, marketed, and
sold numerous wood working tools and equipment.
VI
On or about April 24, 1995, Henry Pollak filed a utility patent application with the
United States Department of Commerce Patent and Trademark Office (“Tatent Office”)
sceking protection of a machine tool apparatus, having a work piece support table supporied
by an articulating arm.
VIL
On or about August 20, 1996, the Patent Office issued Patent No. 3,547,319 (*319
Patent™), which generally protects the features ol a machine tool apparatus having a work
picce suppart table supported by an articulating arm. A true and correct copy of the *319

Pateant is attached hereto and incorporated by reference as Fxhibit A,

it

{11/
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VIIL

On or about March 7, 2000, the then assignec of the ‘319 Patent, American Machine
& Tool Company, [nc., assigned all rights and interest in the *319 Patent o Grizzly, A truc
and correct copy of the assignment is attached hereto and incorporated by relercncee as Exhibit
B. By and through the assignments, Grizzly has the right to prosecute any and all ¢laims
arising from the infringement of the ‘319 Patent

IX.

The “319 Patent contains various claims, generally protecting the (eatures of a work
tahle attached to a machine tool apparatus. Such protection exiends to the various features set
out in all claims of the *319 Paent, and in general, covers the interrelationship ol a work piece
support table and & machine tool apparatus.

.

Based upon knowledge and belief, Defendant has been producing, marketing, and
selling a drill press by and through Defendant Rikon Power Tools, known as the Rikon Drill
Press Model RIK~30-250 (“Infringing Product’™). The design, features, and particulars of
Defendant’s drill press infringe the “319 Patent, including, but not limited to, all independent
claims,

XI.
The protection afforded by the ‘319 Patent covers, inter alia, Grizzly's five-speed

radial drill press Model G 7946,

e

M
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XIIL
The 319 Patent is a valid and enforceable patent. Defendant’s manufacturing,
marketing. and scliing of the Infiinging Product is without implicit or explicit authority or
license from Grizzly, Defendant’s manufacturing, marketing, and sclling of the Intfringing
Product constilute an infringement of the ‘319 Patent, including, but not limited o, all
independent claims.
XIIL
Delendant’s inlringement of the ‘319 Patent has caused, and will continuc to cause,
Grizzly to sylTer damages in an amount to be determined by the trier of fact herein. There is a
demand for Grizzly’s products, including its five-speed radial drill press Model G 7946, and
also an absence of non-infringing alternatives; Grizzly has the capacity o exploit this
demand; and Defendant’s infringement has caused Grizzly to lose profits, which it is entitled
to recover. Grizzly is cntitled to all damages caused by Defendant’s infringement, but in no
casc, less than the rcasonable royalty that Grizzly could expect for use of its inellectual
property rights, together with inlerest and costs as fixed by this Court.
XTIV,
In addition to damages, Grizzly is entitied to preliminary and permanent injunctions
prohibiting Defendant from continuing to produce, market, or sell the Infringing Product and
any other product with features that violate the claims of the ‘319 Patent as it now exist or is

hercafter broadencd, Grizzly is also entitled o an accounting.

i

it
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XV.
Defendant’s infringement was committed with knowledge of the ‘319 Patent and
wilthout adequate justification lor said infringement, Grizzly should therefore he awarded
treble the amount of damages Defendant has caused, ag determined by the (rier of fact herein,

XV1.

Defendant’s acts are extraordinary, and {hercfore Grizzly should be awarded all costs

and ameys’ fees incurred in this action as allowed by 35 U.S.C. §285.

XVIL
Grizzly hereby makes 4 demand for a jury of twelve (12) persons.
WHERLFORE, having raised claims for monetary and injunctive relicf, Grizzly prays

as follows:

I. That upon the filing ol" a motion, this Court grant Gri?_?_[}r-' a preliminary
injunction against Defendant prohibiting it from undertaking the following activitics:

(@)  designing, marketing, selling, or otherwise distriburing any product
with features that are protected by the *319 Patent; and

(by  that Defcndant immediately remove all product {rom the markeiplace
which contains featurcs infringing upon the *319 Patent.

2. That this Court issuc an order and judgment granting Crivzzly a permancnt
injunction against Defendant prohibiting it {from undertaking those acts set out in paragraphs
1(a)-(b}) above,

3 That this Court issue an order and judgment requiring Defendant to deliver to

Grizzly an accounting.

COMPLAINT FOR PATENT INFRINGEMENT BROWNLIE EVANS WOILF & LEE, LLLP
Case No. 100 Central Avenue
Page G ol 7 Lellinghatm, WA 98225

Ph: (360) 6760306 Fax; (360) 676-8038
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4 That this Court issue an order and judgment awarding (irizzly its damages for
Defendant’s infringement and acts which violate the “319 Paient al Grizzly’s election of either
(a) such damages as Grizzly has sustained as a result of Defendant’s infringement and acts,
together with all gains, profits, and advantages derived thercirom by Delendant; or (b)
statutory damages. Further, that all such damages should be trebled based upon Defendant’s
knowing infringcment,

5. That this Courl order Defendant to pay Grizzly's costs and attomeys’ fees
pursuant to 35 U5.C, §285, or as otherwise allowed by law.

6. For such other and further rclict as this Court dcems just and appropriate.

n
DATED this "'/_”[: day of January, 2006.

P 7 <

Mark J. Lee, WSBA #19339
of Brownlie Evans Woll & Lee, LLP
Attorneys for Plaintiff
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Ph: (360) 6760-0306 Fax: (360} 676-8038
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United States Patent [19] mj Patent Number: 5,547,319
Pollak 45) Date of Patent: Aug. 20, 1996
[54) MACHINE TOOL APPARATUS HAVING A OTHER PUBLICATIONS

WORK PIECE SUPPORT TARLE

SUPPORTED BY AN ARTICULATING ARM Amcrican Machine & Toal Company brochure, “Power
Tonls Flus” Winter 04, front cover, p. 20, rear cover

[78] Inventor: Henry Pollak, Pottsiown, Pa
Primary Examiner. . Steven C. Bishop

(73] Assignee; American Machine & Tool Company, Atterney, Agen!, or Firm.-Panitch Schwerze Jacobs &

Inc., Royerslord, Pa, Nadel, P.C.

(211 Appl. No.: 429,204 (57 AEETRACT
[22] Filed: Apr, 24, 1995 A machine tool apparatus having a work plece suppont table
) supported by an aticuladng arm, The machine tool appa-
(511 It CL® . B23B A7/00; B230Q 1104 ralus includes a stand and a motor mountsd 1 the sand. A
(58] VS Ch e .. HUBAM); 40B/E7; 408/91, movable cutting tool holder is provided and a transmission
40%/234; 403/366  mechanism is drivingly coupled batwesn the motor and the
[58]) Field of Search ivninnens 408787, 88, 90, cutting tool holder on the stand, The apparaios alsa includes

40891, 234, 235h 237, 403/366; 2480413, a waork piece support table and a table positiorting support

269/309; 4097224  movably coupled to the stand. Part of the table positioning

suppott projects outwardly from the stand. The apparats

[56) References Cited further includas an arm having first and second ends, The
first ond of the arm is pivotably coupizd with the projecting

.8, PATENT DOCUMENTS part of the table positioning support. The second cnd of the

1,449,456 71924 HarmMan ..o sss e, SORA0 arm is rotatably coupled with the work picce suppon table.
2104800 3/1940 Ley 4037366

4118141 1071978 Spohty, J& .onianemunnmreren-- S0GS0

5,413,440 571995 WIISOD o &), .o ereonecne 084111 20 Clains, 7 Drawing Sheets

EXHIBIT A
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U.S. Patent Ang, 20, 1996 Sheet. 1 of 7 5,547,319

FIG.I

PRIOR ART
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U.S. Patent Aug. 20, 1996 Sheet 2 of 7 5,547,319
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U.S. Patent Aug, 20, 1996 Sheet 3 of 7 5,547,319
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U.S. Patent Ang. 20, 1996 Sheet 4 of 7 5,547,319
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U.S. Patent Aug. 20, 1996 Sheet 5 of 7 5,547,319
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U.S. Patent Aug. 20, 1996 Sheet 6 of 7 5,547,319
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U.S. Patent Aug. 20, 1996 Sheet 7 of 7 5,547,319
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1

MACHINE TODL APPARATUS HAVING A
WORK PIECE SUPPORT TABLE
SHPFORTED BY AN ARTICDLATING ARM

FIELD OF THE INVENTION

The prasent invention relates 10 work piece suppoit tahles
for mechinc tonls. Morc paricularly, the prescm invention is
dirceted to a dnll press heving an ardenlating aom for
supporting a wark piccc support tablc,

BACKGROUND OF THE INVENTION

Machine wols are wsad for a variety of coting, dnlliag,
machiming, sanding and polishing operations, OF the varous
maghing topls, the doll press is regulady yyed for ongre
differeni fumelions than any other machine ol in ihe
workshop. It is used 1o drill and ream, and cait also be used
for sanding, shaping. grnding, tapping threads, mening and
almust any other woodworking jub cavcpl sawing.

For many of the above-described operations, i is neces-
sary to clamp a work piece to a work piece sippoit table 1o
hald the work piece, Lypically & picee of waod, in a sieady
pogition as the operation 1§ being camied oul gn the worl
piece. If a seties of holes are being drilled in a single work
piece, the user must generaily unclamp the wmdk piece and
shifl the wonk piece position prior to drilng the nexl hole.
The unclamping and movement of the work piece is often
time consurming, requiring extra care in order to accurately
re-position the work piece and clamp it position on 1be
work piece support tabla,

In order to allevisie the preblem all having Lo unclamp and
re-position the work plese, some drill pregsey are pravided
with a head agsembly {which typically includes o motor, a
movedble spindle and quill, and a power transmission
mechenism} having z herizontgl column which s slidably
mounied to fhe drill press siand. Tlos Lype of mounling
arranpemem for the head assembly aliows the head ot
biy to be moved relative 1o the work miece, climinating the
need to unclamp the work piece froo the support lsble in
some cases. Although this system provides grealer vermsall-
ity than drill presses with a fixed head pssembly, it s still
often necessary 1o unciamp and reposition the work picee in
order 1 garry out sdditional drlling or other operations.

Orber types of machine (ools, such as milling or boring
machines generally include an X-Y table which is mounted
for binear mpvement in the X and Y dircetions. This altows
[or re-positioning 4 work picec withont unclamping it from
# support table, Howcver, X-Y tables requite precision
machincd and groond kead screws and machined ways for
movement of the table. These iypes of X-Y tables are often
vory cxpensive and, as a practical matter, ame ngl generally
nsed an drill presses.

The present invention resulicd from observation of the
limitations with the prior art drill presses and elfarls o solve
them,

SUMMARY OF TI{E INVENTION

The present imvemiion is dircclcd to a machine tool
apparatus baving a work picce support table supported by an
arculadng arm.

In vme aspect, Lk present invention comprises a machine
ol appacalus having 4 work piece suppori table supported
by #n articulating arm. The apparams includes a stand und »
motor mounted Lo the stand. A movable cutling ool holder
is provided and a transmisgion mechanism is ddvingly

1D

k]

55

a3

2

cuuplex] between the motor and the culting 100] holder on the
stand. ‘The apparatus alse includes a work picce suppon
table and a table positioning support movably coupled to the
stand Part of the table positioning support projects out-
wardly frmn the stand. The appuratns further inclodes an
arm having Grst and second ends, The Hrgl 20d oF e grm is
pivatably coupled with the projecting part of the table
pesitioning support, The second end of the 2rm 15 rofatably
coupled with the work piece support sable,

I anglher aspect, the mveadon 5 an articulating arm
which can be supplied scparately as am improvemend 10 such
a machine tool apparatus,

The articulating anm allows the work picee support tablc,
with an aftached work piece, to be repositioned without
uaclamping the work piece from the support table.

BRIEF DESCRTPTION OF THI: DRAWINGS

The forcpoing summary, as well as the following detailed
description of prelerred embodiments of the inventiom, will
be hetter understood when read in conjunction with the
appended drawings. For the purpose of illusirating the
invention, there are shown in the drawings embodunents
which afe presently prefarred 1t should be understood,
however, thal the inventdon is not Limited to the precisc
arrangernents and instrumentalities shown. In the drawings:

FIG, 1 i an eievationgl view of a radial drill press in
dccordance with the prior art;

FIG. I is an clevational view of a machioe fool apparatus
in accordaince with the present invention;

FIG, 3 iz & parvially disassembled perspective vicw of &
portivm of the machine 1o0] appercatis of FIG. 2 showing at
articulsting wrm; )

FIG. 4 15 a scetion view of the machine inol apparatus of
FIG. 2, taken along line 4.4 in FIG. 2, showing & suppart
tahle mounted in & first position on the articularing arm;

FIG. & is 2 vicw similar to FIG. 4 showing thc support
table monnied on the articvlating aom in g second poyition;

FIG. 6 is a view similar 1o FIG. 4 showing the support
uable mounted on the arliculalimyg aon in & ihird position;

FIG. 7 is an enlarped view of an alternative embodiment
of the grticalating e of Fig 2 baving un aliemative Lahls
clamping mechanism; and

FIG, B is a section view of the allernative embodiment of
the articulatiap atm shown in FIG. 7 pthen aloog lines B—8
in FIG. 7.

DETAIEL DESCRIPTION OF PREFERREI}
EMBODIMENTS

Certain terminolepy is used in the following descriptinn
for convenience only 2nd is not limiting, The words “right,”
“eft,” “lower™, “upper”, *hotizontal” and “vertical” desig-
nate directions in the drawings o which reference 15 made.
The words “inwardly” and “outwardly™ refer to directions
toward and away from, mspeeitvely, the zeometric comer of
the machine tool zpparatus baving a work piece suppornt
table supported by an antfenlating atm and desigriated poets
thersol. The lerminology mehuley the words above specifi-
¢&lly vmentioned, detivatives thereof and words of similer
import.

Relerming W the drawings, wherein like nemerals indicatc
tike elemments Umeughoul, there is shown in Figs, 2-6 2
prefemed cmbodiment of a machine ton! apparaws 10 in
accordance with the present invention. In the preferred
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exbodiment. the machine ool apparatms 140 s a radial dnll
Jaess having a work piece support table 12 supponied by an
articulating arm 14. The maching toel apparatus 10 i sivulay
i the prior arl apperawis ¥, shown in FIG, 1, byl frlbey
includes the arteulaling urm 14 Ter positioning of the work
pirce suppion lable 12. Althougl the myghing tan! apparatus
10 is similar in construction to the prior ant apparatns %
(shown in FIG, 1), a brigf deseription of the major compo-
nents foliows in order 1o provide a complete description of
the invention.

Referring now te FIG. 2, the Machine lool apparaws 10
Inchudes a stand 16. The stand 16 is comprised of a ventical
column 18 mounted to a base 20. The column is preferably
a 2 % diameter precision ground steel tube Lo insure smooth
uperalion sl acoutggy, The base 20 1s preferably rectanpa-
lar in form having a large coough footprint to provide
adequate suppart and stability for the machine ool apparatos
190. Preterably, the pase 20 is made of cast imm. However, iL
is wnderstood by those skilled io ihe ar that the vertleal
column 18 can be made from other materials having suffi-
cieni, strepgth and the calumn diameler can be varied to suit
parlcular applications. Additimally, the shape of base 20
may be varied, il desired, withoul depanting from the spitit
and scope of the present invention.

A head assembly 21 is mounted to the stand 16, The head
assembly 21 includes a mudor 22, which is atached to the
stand 16 Qrough a base plate 24 affixed to the end of 2
hosiauntal eolurmn 26. The horizontal column 26 is slidably
supported by 4 yoke 30 which is attache 1o the top of the
veriical eolumn 18, The horizontal column 26 is shidably
disposcd 1n an opening 32 in the yoke M) such thot the head
asgembly 21 i3 moveable in a linear directiom and reasiable
in the yoke 30.

The head asierbly 21 also includes a movable cutting
100! bulder, generally designated 34, located on the opposiie
end, of ths borirontal golump 26 fiom the motor 22, The
culting tool holder 34 includes a deill chuck 36 driveniy
coupled with a spindle (not shown) which is rotatably
mpynigd in g movable quill {not shown). 1Tand levers 37 ars
used to move the quill end the spindls up and (lows 1o carry
out drilling opcrations. A transmission mechanism 38 is
drivingly coupled between the moter 22 ang the mating tool
helder M cn the stand 16.

This wrangement of the head assembly 21 is penerally
known L thuse skilled in the art, as shown by the pripr art
device, which i commergialiy aveilable firom a variety of
sources. Additional details for the head assembly 21 for the
machine tool apparatns 10 are not npcezgary for 2 complete
vnderstanding of the presant wyveniion, and thorctore, will
not be further presented hersin. Such details are availabls
fromy vanous doll pross manufactmers. One such comper-
cislly avpilsble deviee is American Machine & Tool Com-
pany Model No. 4810. However, it will be appreciated by
those skilled in the ant that the head asvembly 21 could take
other forms such as a fixed mourtied heyd aysembly, Addi-
tionally, the shape and size of the head assconbly arnd its
componcnts can be varied to suit pariicylsr applications
without departing from the spitil and acope of the present
invention.

Referring to FIG. 3, the work picee sypport table 12 is
shown in detail. The work piese suppor table 12 includes an
upper platform 44 having 4 (s wpper surface 46 and a Tower
fsorface 4R. A cylindrical pivot post 50, having an axis which
ix normal 1o the upper surface 446, dependy (rom 1 centered
position on the lower surface 4% of Lthe support tuble 12. A
plurality of clamping slots 52 are defincd in the plaform 44

e

15

45

35

4

in an equally spaced radial pattetty. In the proferred embodi-
ment, the support table 12 has a cirenlar plarform 44, and six
radially-spaced slots 52 are provided through the platfom
44, Preferably, the soppory 1able 12 s cast from with a
machincd upper surface and & precision ground pivet post
50, However, it iz understood by thosc skilled in tbe ant from
the presenl disclosere that the support table 12 can take
various forms, such as reclanpular or square, and the slois 52
may be positioned in various configoralions. Additiunally,
the pivot past 30 need not be cemered with nespect 1o the
platform 44, If desired, the pivot post can be located claser
10 ong cdge of the plaiform 44, Finally, the suppor: table 12
may bc madc of other materials, such as machined steel or
any other matarial having suitable stronath.

Referting now to FIGS. 2-6, a table positiouing supperl
56 ix mavably coupled to the stand 16, The tablc posidoning
nupport 56 hes first and sccond ends. The ficst end of the
teble pogitipning support 56 includes a collar 38, baving a
bore 59, which 18 movably mounted on a cohemo 18 for
pivotal movement in a firsl plane and linear movement in 4
direction norinal to the first plate. The callar 58 35 tolatably
disposed on the column 18 of the simd 16 1o provide a
pivotal coupling of the gupport 56 1o the stand 16, The table
posltioning supporl E6 i alse slidably movable on the
veftical columan 18, and linear mvement iy provided by a
levar 55 cm the table positioning supporl 56 which drives a
gear (nol shown) 1hal cngages gear rack 54 oo the vertical
columu 18, Gear mack 5 is supported by and batwesn collars
53, which arc also rotatably pesitioned around the column
18.

Part of the teble positioning support 56 extends outwardly
from the stend 16 and inciudes a suppart arm G0. A hore 62
iz defined in the support arm 6D at the second end of the wble
positioning support 56. The bare 62 defines un axin perallel
1o &t least onc direction of motion of the tmhle pogiioming
support 56 oo the column 18. Preferably, the axis is paralie]
to the colomn 18,

Referring now 10 F1G, 4, 2 tsble positioning support lock
mechanism 63 is shown in detail The wble posilioning
support lock mecbanicn 63 is located on the first eod of the
tabie positioning support 56 and relepashly fixes the first end
of the table positioning supyperl 56 to the column 18, The
fock mechanism 63 includes a slol &%, which cxtcnds
paraliel 1o the column 18 and inlersects 1he bore 59 to spiit
the collar 5% into two clamping membery 64 and 65, Flanges
&7 extend outwand from the clampitiz members 64 aod 65 oo
cither sidc of the slot 66. A threaded locking scrow 68 with
& pivoling dcver 70 is inserted theouph aligned gpetures in
the clamping member 64.

Referring again to FIG. 3, an arm lock mechanism 71,
which releasably fixes a first end 82 of the asticuldling arm
14 with the projecting secend end of the wble positioning
gupport 86, is provided on (be second end of the table
positianing suppo™, 56 The anmn lock mechanism 71
includes a slot 72, which extonds parallel te the axis of and
intersects the bare 62 in the support am 60 w0 form twao
clamping members 73 and 74. Flanges 75 extend outward
from the clamping members 73 and 74 on either aide of the
slot72. A threaded Tocking screw 76, having & pivoting lever
78, is insialle] in eligned apermires which extend through the
Danges 75.

Preferably, the table positioning support 56 is made ol a
machined cast iron collar 5§ that is attached to u machined
cast iron support arm 60, However, it is understond by those
fkilled in the art from the prosent discloswe that the table
posiiioning support 56 can be made 28 4 single pan or
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assembled from several eomponents. Additonally, the com-
ponenis uf the Lable positioning support may he mazde from
other materials, such gg machined from siecl or other suit-
able materials having the reyuired propertiss. The Iocking
screws 68 and 76 arc preferably interchungeable, However,
it is understood by thosge skilled in the art from the prescnt
digclosuee thal various types and sizes of threaded fastencrs
cowld be uied, i€ degired.

Referring now te ViS5, 2 and 3, the articulating arm 14
has first and second ends 82 and 84, respectively, The first
end 82 ir pivetahly couplad with the projecting part of the
table positioning support 56 md the second end B4 is
rotatably coupled with the work picee support table 12, The
first end B2 of the arin 14 includes a pivot post 86 which is
installed in the bore 62 in the support arm 60 on the
projeching parl of the iable positioning support 56. The arm
Jock mechanism 71 raleasably fixes the pivol post 36 on the
first end B2 of the arm 14 with the support arm &0 on the
projeeting pan of the 1able positioning support 56 10 \ock the
aim 14 in position,

The secund end of the ant 14 has a bore W delined
herein comiplomentiry-sized 1o the work pieos support table
pivol psl 50, The hore S0 bas an ands which is parallel to
the axis of the arm pivot post 86. The table pivot post 50 Is
totatably installed in the anm bore SO,

As shown in FIGS 2 and 3, a table lock mechanism 88 is
Inented at the second end B4 of the artienlating amm 14. The
table lock mechanism 88 rcleasably fixes the work picce
support table 12 with the second 84 of the amiculating arm
14, Referring, panicularly to FIG. 3, the table lock mccha-
nism B8 includes a slot 92 defined in the second end ¥4 of
the articulating arm 14. The slot 92 exiends parallel to an
axis defined hy the articulating arm bore 9 and intersects
the arm bere M to form two clamping members 94 and 96
from the second end 84 of the articulating arm 14. The
clamping members 94 and 96 include flanges 98 which
extend parallal 1o atwl on either side of the slot 92. A locking
sctew 100, having a pivolng lever 102, is installed in
alipncd apcrmecs in the respective Hanges 98 of the clamp-
ing members ™4 and 96,

Preferably, the first ond 82 of the ariculating anm 14 is
provided with a pivot post ¥6 and the second end 84 is
provided with a hore M0 w0 allow the articulating arm 34 of
the present invention © be rowro-fiticd inte cxisting cquip-
mcm where the pivet post 50 of the support table 12 is
installed rotatably ang releasably directly inko she bore &2 on
the table positioning suppott 56, a8 shown in FIG. 1.
However, it is nnderstooad by those skflled in the art from the
prosent diselosure thal the shape and Jength of the amien-
lating arm 14 v be varied, i desired, 10 suil particylar
applications. For example, the pivotal couplings at the first
and second cnd 82 and 84 of the aniculading arm 14 can take
various forms, such as a boro at cach cod of the arm or a
pivot post at each end of the arm, depending on the attach-
ment provigions provided on the table positioning support 56
and the work piece suppnt wble 12

Prcferably, the articuiating anm 14 is made from machined
¢ast iron having a precision ground pivet post 86 and a
precision bore 90, Howevcr, jt is understand by thosc skilled
in the art from the present disclosure that the ariculating arm
14 can be machined from sleel or other suitable material
having the desired material propetties. Additionally, the
articulating arm 14 can be made as a forging or a welded
assembly from sevaral component pats which i3 then
machingd, Praferably, the lange 38 on the clamping member
96 has a threaded aperture, and the locking screw 100

L5

20

a5

35

55

65

6

engages the threaded aperlure. IJowever, il is understood by
those skilled in the arl from the preent disclosure thal o
geparate nat (not shown) conld be vsed to cngage the locking
screw 100 afier it passed through tbe aligned apertwes in the
lwo flanges P8,

In the preferred embodiment, the locking screw 100 is
interchangeable with the locking scicws 68 and 76, How-
gver, il ig undersiood by those skilled i the ant from this
tiselosure thal various Beeaded fasteners of different sizes
could be used for the locking screws 68, 76 and 100.

Referring now to FIGS. ¥ and 8, an aliemative cobedi-
mcnt of the articulating arm 114 iy shown in deradl. The frest
end 82 of the aniculating arm 114 is thc same as the
urticululing arm 14 desctibed above. The second cnd 84 of
the articulating art 114 has a bore 90 defined therein
complementary-sized to the table pivot post 50 and the table
pivot post 30 is installed in the arm borc #), A whle lock
mechanism 104 is provided an the second end 84 of he amm
114. The tablc tock mechanism includes a threaded gpertune
106 defined in the sceond eod 84 of the antientaring arm 114
The threaded aperture 106 extends normal w an &xis 12
defined by the arm bore $ and intersecis the amm bore 0.
}'oh.r‘eadnd fastener 100 is adjustably engaged in e yperiore

A cavily 108 is formed in the second end 84 of the
articulating arm 114 at the intersection of the arm bore 90
and the aperturc 106, A lock shot 110 is digposed in the
cavily 108 batween the fastener 100 and tha rable pivot post
50,

The articulating arm 114 is preferably made as a unitary
structure feom cast iton with the cavity 108 formed in the
second end B2 of the arm 114. The bore M0 is machined in
the second end 84 of the arm 114, However, it i uaderstood
by those skilled in the art frotn the present disclasurc that the
alternative arm 114 with the 1sbie Jock mechanifen 104 can
be made by other methods, such a5 mnchicing the entive am
14 out of & piecs of suilable material, such as sisel Prefer-
zhly, the lock shoe 110 has a eurved face wlich is positioned
adjacenl Lo the 1able pivol post 50. The radius of the curved
face is prefecably Jess than the radius of the pivot post S0,
However, il 33 understood by those skilled in the art from the
present disclosure that other configurations such as 1 lock
ghoe having serrations or teeth could be nzed depending on
the particular application.

A brief description of the use of the machine tool appa-
vates 10 having a wotk pisce suppodt table 12 supported by
an articulating arm 14 follows with referenee to FIGS. 2 and
4-%, In use, a tool {or camying out the desired operation,
such as a dril} bit for drilling a hole, iz placed into the chuck
36 and locked into pogition by tightening, the chuck A work
piece (not shown) is clamped 1o the work piece support table
50. Generally, e work pisce support table 50 is in an Initial
position as shown in FIG. 4, with the aicnlating arm 14
aligned wilh the support srm 60 of (he 1mble positivning
sopport 56. The tablc positioning suppont lock mechanism
63, the arm lock mechanism 71 and the wark piece support
tablc lock mechanism 88 arc locked to Gx the table posi-
tioning suppedt 56, the articuladng arm 14 and the table 12
in position. The work piece is clamiped to the support table
12 in the proper position te carry out a drilling operation at
a first position. Power is supplied to the motor 22 in the head
assembly 21 and torque is wansmitted by the vransmission
mechanism 3% to the spindle (o tum tie drill chuck 36. The
hand levers 37 are nsed o move the goill, the spindle and the
attached doll chuck 36 and deill down 1o drdil a bole in the
work piece. The hand levers 37 are then released o with-
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draw the drill from the hele in the work pices, Power fo the
mowor is lurned off and the work picee i then repositionsd
te drill the next hole.

$everal aptions are availabie for repositioning the work
plece relative to the chuck 36 and drill on the head assembly
21. Referding to FIG, 5, the support tabic 12 has heen
repusitiomed by loosening the locking scvew 76 to unclemp
the arm lock mechanism 71, The ariiculating arm 14 s then
pivoled about plvot post B6 in the clockwise dircction, as
indicatcd hy the mrow 120, to a desired positior. The
locking scrow Té is then tighteped causing the clamping
members 73 and 74 tn deflect inward and clamp against the
arm pivel povl &, luckiog the aricnlating arm 14 in a fixed
position. The suppor! wble 12 may also be rotated relative 1o
the ariiculating amm 14 by lonsening the locking screw 100
on the tahle lock mechanism 88, shown in FIGS. 2 and 3,
and turning the support lable 12, as indicated by the arrow
122, until the work picce 18 in the desired locwion. The
locking screw 100 is then lightened causing the cluroping
members %4 and 96 lo deflect inward and ¢lamp aguinst the
table pivot post 50, locking the table 12 in a fixed position,
Adjustinp the suppor table 12 and the work picce position
in this manner provides two degrees of freedom for acoy-
rulely positiosing the work picce withoul wnclamping it
from the suppart table 13,

Ahcrnavively, the support table 12 may be repositioned as
shown in TIG. 6 Thc locking sorow 6R op he able
positioning support lock meshunivm 56 and the locking
gerew 76 on the amm lock mechanism 71 are loosened. The

teble positioning support 56 is rotated relative 1o the column °

18, and the anicolatinp arm 14 is moiated relatve to the
suppari arm 60 on the table positioning support 56, as
indicaled by the arrows. When the support tsble 12 is in the
tdesired pasition, the locking screws 68 and Th are tightened
to fix the position of the table positioning supporl 56 relative
to the column 18 and the articulating asm 14 relative to the
table posifioming weppurt Sf. The tablc 12 can also be
rotated, a5 deseribed shove in conjunclion with FIG, 5, to
accurately position the work piece. Adjusting the suppocd
tablc 12 and the work piece position in this manner providues
three degrees of freedom for accurately positioning the work
pieec withoul unclamping it from the support whle 12,

Il the aliernative ardculating 4rm 114 i used, the locking
screw 100 on the table lock mechanism 104, showa in FIGS,
7 and B, 15 loosened After the wble 12 hay heen rotated (o
the desimed position, the locking screw 100 is tightened,
forcing the lucking shoe 110 against the table pivot past 50
1o lock the table 120 a fixed position relative to the arm 114,

Az will he understood by those skilled in the a1 from the
presenl, disclusure, Ue above two examples arc not intended
to be limiting, and the work piece position can be adjusted
by any combination of movement of the Labie pusitioning
suppott 56, the articulating arm 14 and the table 12,

Once the work picce bas been properly reposiioned,
pewer to lhe motor 22 iz mwmed on wnd e next drilling
uperation i carried out.

It will be further appreciawed thar while it will be neees-
sary ta supply only an articulating arm 14, 114 or the like in
those cases wheee the. work picce support table is rotatably
and reloasably coupled Lo a projecting support amm of a table
positioning support of un ¢xisting machine tool apparatus, it
thdy be necessary or desirable w provide such an articulating
arm with a rotatably coupled work pieee suppott table and
with a pivotally coupled support arm for replacing a non-
mtiably ornon-releasably coupled work piese support leble
and sppporl arm of an existing machinc tool apparatus.
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It wilt be appreciated by those ckilled in the art that
changes conld be made 16 the embodiments deseribed above
withnut departing from ibe broad inventive concept therenl.
1t is understond, therelore, that thiz invention is not Lmited
ta the particular embodiments diselosed, but it is imended to
cover modhRcations within the spirit and scopa of the present
itivention as definedd by the appended claims.

1 claim:

1. A machine too] apparatus having a work picce suppotl
table supported by an articulating arm comprising:

a stand;

4 motor on the stand;

2 moveable cutiing toel holder on the stand,

& transmission mechanism devingly coupled hetween the

motor and the curting loa] Bolder on the stand;

a wark piece support tuble;

4 table positiondng support movably coupled to the stand,
parl of the support projecting outwardly from the siand;
and

an arm having firsl and second cnds, the first end is
pivotally coupled with the projecting pari of the Lhle
positioning supporl, and the sccond end is rotatably
eaupled with the work picce support table.

Z. The apparalus of claim 1 forther comprising:

an arm lock mechanism releasably fixing the first and of
The arm with the projecting part of Lhe table positigning
snppart. :

3. The apparawas of claim 2 further comprising:

a table lock mechanism releasably fixing the work piece
supporl 1eble with the second end of the am.

4. T'he apparatus of claim 1 further comprising & table lock
mechanism releasebly fixing the work pices support table
with the second cod of the arm.

3. The apparatus of claim 4 wherein the table includes a
cylindrical pivot post, the second end of the arm bas a bure
defined thetein complementary sized 1o the tahle pivot post
and the table pivot post iz iosalled in the amm bore, and
wherein the table lock mechanism includez a slot defined io
the secomd el of the arm and the slot extends parallel 1o ap
mcis {nfined by the arm bore and inwtects He arm bore o

form two clamping members from the second end of the

grm,

fi. The apparams of claim 4 wherein the table includes a
tylindeical pivot post, the sccond emdd of the arm has a bore
defincl therein complementary sized w the lakle pivot post
and the able pivot past is installed n the arm hore, and
wherein (he table lock mechanism ingludey u ireaded
apenture defined in the second end of the amm, {he threadixl
aperture extcnds normal 1o an axis defined by the arm bore
and intergects the amm bore, und a hreaded fastencr is
adjustably engaged in the apcriure.

7. The apparatus of claim & further comprising:

2 cavity formed in the arm at the intersection of the arm

bore and the aporture; and

a Iock shoe disposed in the cavity belween the fastencs

and Lhe Lable pivot post.

8. The sppuratus of ciaim 1 wherein the projeciing part of
the table positioning support includes a bore and wherein the
first end of the arm compriscs & Pvel post installcd in the
bore,

9. The apperstus of claim 8 wherein the bote in the
proiccting part of the teble positioning suppon defines an
axis paralicl ta at jorst one direction of motion of the table
positioning support.

10. The apparams of claim 1 wherein the table positioning
support is pivotally coupled to the stend.
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11. An improvement for a machine tool apparatus inclod-
ing a sland, 4 motor on the stand, 3 Moveable catling ool
holder on the stand, a transmission mechanism drivingly
coupled between the motor and the cutting tool holder on the
stand, 4 work picce support table, and a table positioning
support movably coupled to the-stand, wherein the improve-
menl COnpriscs:

an awn having fiegt and second ends, the frst ond s

adapted (o be pivotaliy couplad with the tible position-
ing suppart and the second eud s adapled o be
ofatably coupled with Ue work piere suppurt Luble,

12, The apparaws of claim 11 whercin a part of the tablc
positioning support projects outwardly from the stand and
further comprising 4 lock mechanism op the arm configured
1o respectively relcasably fix onc of the first and second ends
of the arm with one of the projecting part of the table
positioning support and the work piece suppont table.

13, The apparatus of claim 12 wherein the work piecs
suppart table includes a cylindrical pivot post, the secand
end of the arm has a complemeniary sized bore defined
therein, and wherein the logk mechanizsm includes & slot
defined do (he sécond ond of the arm and the siot extends
paraliel Lo an uxis defined by the arm bore and interscets the
arth bore W form two clamping members from the scoond
end f the arm,

14. The apparatns of claim 13 wherein the work pisce
suppott table wcludes a cylindrical pivol post, the scoond
end of the amm bas & complementary sized bore defined
therwin, and whercin the lock mechznism includes 2
theeaded gperture defined in the sceond end of the arm and
the threaded aperture exicnds normal to an axis defined by
the arm bore and interseets the arm bore, and a threaded
fastener is adjustably enpaged in the aperture.

15, The apparams of claim 14 further comprising:

a cavily formed in the arm at the intecsection of the aem

bore and the apermrs; and

4 lock shoc disposed in the cavity between the fastener

and the table pivot post.

16. The apparatus of clalm 11 wherain a projeciing part of
the table positioning support ineludes & bore and wherinthe

first end of the arm comprises & pivot post sized w be
installed in the Wore,

17. The apparaius of claim 16 wherein the bere in the
projecting parl of the table positieming support dofincs an
axis paralle] Lo at leagt yme direeiion of molion of the table
positioning suppart.

4
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14. An improvement for a machinc tool work piece table,
the machine too! including a stand, a mator on the stand, a
moveable cutting tool holder on the stand, 2 tranzmission
mechanism driviogly coupled botween the motor amd the
siting 100l holdey on the sland, & work piece support table,
and a tsble positioting support pivotally coupled o the
stand, whergin (b improvement compriscs:

an arm bavirg first and sccond cnds, the fist end is
adapted to be pivolally eoupled with the whle poxilion-
ing support, and the second end is adapied to be
rotatably coupled witit the werk piece snpport table.

19, A il press baviog o work piece support table
supporied by an articulating arm comprising:

a stand including a column movnted to a base;

a head assembly mounted 1o the column, the head assem-
bly includcs a motor, a spindle and a transmission
mechamism drivingly couplad boween 1he motar sod
the spindie;

a drill chuck drivenly eonpted with the spindle;

a table positioning support haviog first and second ends,
the Brst end of the table positioning support being
movably mounied on 1thz column st lzist for movement
in & verticy) direelion, gud the sceomd ond of the table
positiomog support includes a bore;

an grm having first and gecond ends, the Arst end of the
arm inclodes an afm pivet post pivonally recerved in the
table positioning support bore and the second end of the
arm mtludey & bore;

a work picce support tabie, the table includes a cylindrical
pivol post pivotally received in the arm bore;

a lahle positioning fupport lock mechanism raleasably
fixing the first end of the table positioning support aith
the column,

an arm lock mechanism rclcasebly fixing the first cod of
the arm with the second end of the table positioning
support, and

a tablc lock mechanism releasably fixing the work picoc
support table with the second end of the arm.

20. The drill press apparanis of claim 1% whesein the table

positioning suppert is forther mounted for pivotal movement
on the column in 2 plans perpendicular to the column.

L B I ]
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