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BACKGROUND OF THE | NVENTI ON The present invention relates to a rotary
cutting awpaoets33s7 More specifically, the present inveRCramoeberiss to a
drill which, although conpact, is capable of feeding a cutting tool a
relatively long distance (or cupgpsgpirekeN Drills my be used on a
variety of sites in connection wth plant building, shipbuilding, bridge
bui l di ng and so on and, therefore, it is desirable that they are conpact
and lightweight. It is generally conventional that a drill has a cutting

tool, a feed nechanism foeraﬁq' éﬂqumq !AQPP%%AWSG‘ not or for
r

driving the <cutting tool, all ‘of which are linearly arranged. To neet the
above requirenents, a drill has been developed in which a notor is
positioned in such a manner that the output shaft thereof is normal to an
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Drills may be used on a variety of sites in connection with plaﬁt
building, shipbuilding, bridge building and so on and, therefore, it is
desirable that they are compact and lightweight.

It is generally conventional that a drill has a cutting tool, a feed
mechanism for feeding the cutting tool and a motor for driving the
cutting tool, all of which are linearly arranged.

To meet the above requirements, a drill has been developed in
which a motor is positioned in such a manner that the output shaft
thereof is normal to an axis along which a cutting tool and a feed
mechanism are arranged. This type of drill can achieve a low profile
or a compact size as compared with the above-mentioned conventional
ones.

However, when those skilled in the art try to make a drill
compact, there is the problem that the mechanism for feeding a cutting
tool is also required to be shorter and more compact, which results in a
shortened cutting stroke. Such is the case with the newly developed

drill mentioned above,



feed a | onger distance even when the cutting apparatus is conpact.
According to the present invention, there is provided a rotary cutting
appar at uswoaapwissisng: a body; a notor nounted on the bodgT/Jazeev@nss shaft
assenbly having an axis and adapted to hold a cutting tool coaxial wth

the axis; @udiMATREEDO revhani ;WK TRYNNO the cutting tool held by the

rotary shaft assenbly along the axis of the rotary shaft assenbly. The
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i nternedi ate rot)ar .shaft to axially nove relative to the internediate
rotary shaft Be \(ﬂgéh an extended position and a retracted position, the

di stal rotary shaft bein ofatabl e togefther with the internediate rotary
shaft; and, aacg}}qtﬁarw&?“{?o(ij&nngh?o}?%‘?%bl y holding the distal rotary shaft
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a feed mechanism for moving the cutting tool held by the rotary
shaft assembly along the axis of the rotary shaft assembly.

The rotary shaft assembly comprises:

a proximal rotary shaft concentric with the axis of the rotary
shaft assembly and mounted on the body for rotation about the axis, the
proximal rotary shaft being drivingly connected to the motor;

an intermediate rotary shaft telescopically connected to the
proximal rotary shaft .to axially move relative to the proximal rotary
shaft between an extended position and a retracted position, the
intermediate rotary shaft being rotatable together with the proximal
rotary shaft;

a distal rotary shaft telescopically connected to the
intermediate rotary shaft to axially move relative to the intermediate
rotary shaft between an extended position and a retracted position, the
distal rotal;y shaft being rotatable together with the intermediate
rotary shaft; and,

a cylindrical housing rotatably holding the distal rotary shaft

and being movable along the axis of the rotary shaft assembly together



cylindrical housing and novable in parallel with the axis above to bring
the rotary shaft assenbly to an extended position wherein the internediate
and di st aWworoe4a8y353hafts are in the extended positions PChgrzoi/oenss to a
retracted position wherein the internediate and distal rotary shafts are

in the walr gkt eiskPirotans dhgreof. The telescopic structure of the rotary
shaft assenbly of this cutting apparatus nmakes it possible for a cutting
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compact size when in the retracted position, thereby enabling the
rotary cutting apparatus to also be of a compact size.

The feed mechanism may comprise:

a first rack mounted on the cylindrical housing and having a
column of teeth extending in parallel with the axis of the rotary shaft
assembly and facing radially outwardly relative to the axis;

a second rack securely mounted on the body and having a
column of teeth extending in parallel with the column of teeth with a
space interposed therebetween; and,

a pinion positioned between and engaged with the columns of
teeth of the first and second racks.

This double track mechanism makes it possible for the first or .
movable rack to move relative to the second or stationary rack through
a long distance for every rotation of the pinion as compared with a
single track mechanism where a pinion is rotatably provided on a
stationary side and a movable rack is engaged with the pinion and is

advanced by rotation of the pinion. The double track mechanism



The rotary cutting apparatus may conprise an electrically nmagnetic base
whi ch supports the body in such a manner that the rotary shaft assenbly is
novabl e owNozopy@nes7nornal to the axis of the rotary shatcriaswentwiss The
magneti c base magnetically adheres thereto a workpiece which is subjected

to cut tinagkeper ploseibbndolNthe TOEYt be 1lQAAR! BFa dBPUBAPEOs 6+ Y0 {1 Ad Y, €N
of the cutting tool to a proper position on the workpi ece. The pivot

mechani confabultelid asshoetHiTWTTHY chibfidd BpgifkLiud.ne cutting tool to a
proper position on a workpiece which is subjeCted to <cutting operation.
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cutting tool to a proper position on a workpiece which is subjected to
cutting operation.

According to another aspect of the present invention, there is
provided a rotary cutting apparatus in which a rotary shaft assembly
having such a telescopic structure as stated above is itself movable
along the axis of the rotary shaft assembly. Since the movement of the
rotary shaft along the axis of the rotary shaft assembly takes part of
the cutting stroke of the rotary shaft assembly, the rotary shaft
assembly and/or the feed mechanism can be shortened and, as a result,
the rotary cutting apparatus can also be shortened.

According to a further aspect of the present invention, there is
provided a rotary cutting apparatus in which a body provided with such
a rotary shaft assembly as described above and other elements such as
a motor associated with the rotary shaft assembly is movable relative
to a base in a direction parallel to the axis of the rotary shaft assembly.
As in the case of the abovementioned rotary cutting apparatus, this

feature also reduces the size thereof.



readily appreciated by reference to the followi ng detailed description of
preferred enbodi nents when considered in connection with the acconpanied
drawi ngs wbeoei/0s735Fi g. 1 is a cross-sectional side el evaCiranooi/eswisf a
rotary cutting apparatus in accordance with a first enbodi nent of the

present inv@RIRE DESCRIPPIONOFSTIERIDRIVINGS el evation view of a
rotary shaft assenbly enployed in the rotary cutting apparatus of Fig. 1;

Fig. 3ais acile @fg¥ats Undi §Wvahta geQ! 8E YVt i3 APRANRIMTohNwill be
accordance with a second enbodi nent of the present 1nvention a portion of
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is in an extended position; Fig. 4ai1s a si evation view of a rotary

cutti n%&gz@iﬁ?{;gw?%i}&%‘?g%g%ﬁgrg@ h a third enbodi nent of the present

i nvention Irch 1s shown as a cross-section view, the rotary
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fastening a y of the drill to a base enployed in the drill of Fig. 5,
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nEChaniasereinQb?y efn;i‘f) g?é&%nn?ﬂg'rotary cutting apparatus of Fig. 1;
Fig. 3a is a side elevation view of a rotary cutting apparatus in
accordance with a second embodiment of the present invention a
portion of which is shown as a cross-section view, the rotary shaft
assembly of the apparatus being in a retracted position;
Fig. 3b is a view similar to Fig. 3a showing that the rotary shaft
assembly of the rotary cutting apparatus is in an extended position;
Fig. 4a is a side elevation view of a rotary cutting apparatus in
accordance with a third embodiment of the present invention a portion
of which is shown as a cross-section view, the rotary shaft assembly of
the apparatus being in a retracted position;
Fig. 4b is a view similar to Fig. 4a showing the rotary shaft
assembly of the rotary cutting apparatus in an extended position;
Fig. 5 is a side elevation view of a drill similar to that of Fig. 1, a
portion of which is shown as a partial cross section view;
Fig. 6a is a plan view of a mechanism for fastening a body of the

drill to a base employed in the drill of Fig. 5, the mechanism being in a

non-fastening mode; and,



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Wth reference to Figs.
1 and 2, a rotary cutting apparatus or drill in accordance with a first
enbodi nerwoabo4dsesspr esent invention is shown general | ypar/Jegno4/ddvessdri || 10
has a body 14 provided with a notor 12, a rotary shaft assenbly 18

drivingly comgcleddis & 37eQuEPH1a B haf F1g12@a0éhb% gﬁtﬁé e dLPUGR & Bevel

gear 17a, a planetary gear speed reducer at gears 17c, 17d,
17e, aRdsfeh Mmegbanism 20 for noving a cuttl ng tool t (i.e., in the
illustrated enbodi nent, an annular or cylindrical cutting tool having a
circular cross-section) along an axis of the rotary shaft assenbly 18. As
clearly shown in Fig. 2, the rotary shaft assenbly 18 conprises a proxi mal

rotary shaft%TAthaEBbl y ?‘EMRT?’I@ONM besly laqippbe r?ﬁ??%{ gear put

the axLis of e rotary shaft assenbly and provide vvlth t
17e, ami Eﬁq?g otary shaft 24 telescopically connected to the
pr oxi mal rot ary s t 22, a distal rotary shaft 26 telescopically
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and a r%tere Cte ucgsliﬁgn (nS(?(%Ymt gearsgl7c) 17d, 17e, and a feed mechanism
20 for moving a cutting tool t (i.e., in the illustrated embodiment, an
annular or cylindrical cutting tool having a circular cross-section)
along an axis of the rotary shaft assembly 18.
As clearly shown in Fig. 2, the rotary shaft assembly 18
comprises a proximal rotary shaft 22 rotatably supported by the body
14 to be rotatable about the axis éf the rotary shaft assembly and
provided with the flat gear 17e, an intermediate rotary shaft 24
telescopically connected to the proximal rotary shaft 22, a distal rotary
shaft 26 telescopically connected to the intermediate rotary shaft 24,
and a holding cylinder 28 for rotatably holding the distal rotary shaft
26 therein and movable along the axis of the rotary shaft assembly
together with the distal rotary shaft 26. The proximal rotary shaft 22
has a plurality of splines formed on the outer surface thereof and
extending along the axis of the proximal rotary shaft. The

intermediate rotary shaft 24 is cylindrical and has a plurality of splines

on the inner surface thereof which slidingly mate with the splines of



The distal rotary shaft 26 is cylindrical and has a plurality of splines
on the inner surface thereof which slidably mate with a plurality of

spl i nes fworea/smsrhe outer surface of the internedi at e PCatIR2Op4/000a58 24.
The distal rotary shat is axially novable relative to the internediate

rotary tdhablohemeder iy yexharged TRS bk eAm(ciowe #dtdiyd shdfs 3 id axially
retracted position (shown in Fig. 1). The holding cyli'nder 28 is supported
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rotated about the axis thereof but is permitted to move along the axis.
In Figs. 1 and 2, reference numeral 30 donates needle bearings
positioned between the distal rotary shaft 26 and the holding cylinder
28, and reference numerals 26a, 26b donate rocking balls for locking
the cutting tool t to the distal rotary shaft 26 and a sleeve for operating
the locking ball 26a, respectively.
The feed mechanism 20 comprises a linear movable rack 31 fizxed
to the outer surface of the holding cylinder 28 and extending in parallel
to the axis of the rotary shaft assembly, a linear stationary rack 32
secured to the body 14 in parallel to the movable rack 31 with a space
interposed therebetween, and a pinion 34 positioned between and
engaged with the movable and stationary racks 81 and 32.
In the drill described above, the rotary shaft assembly 18 is in a
retracted position as shown in Fig. 1 when the drill is in a non-cutting

operation. During an operation, the cutting tool t is rotatably driven

by the motor 12 through the rotary shaft assembly 18 and,



pinion 34 is thus advanced along the stationary rack 32 downwards and, in
turn, the novable rack 31 is noved downwards by the rotating pinion 34.

Fig. 2 shwax0e4187350t ary shaft assenbly 18 in the extendedTgesiot/v@nss wherein
the pinion 34 is positioned at the uppernost position of the novable rack
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workpiece to be subjected to cutting operation has not been set or
positioned relative to the rotary shaft assembly 18 and, accordingly, a
center pin ¢ of the cutting tool is maintained in the position shown in
Fig. 2 without being shifted upwards from the shown position.
Otherwise, the.center pin ¢ is moved up by a workpiece set for cutting
operation, whereby a shank-type valve 36 is moved up and away from a
valve seat 38 formed on the inner surface of the distal rotary shaft 26 to
thereby permit lubricant supplied from lubricant source (not shown)
fluidly connected to the top end of a lubricant passage 40 formed in the
proximal rotary shaft 22 to be supplied to the cutting tool t.
On the underside of the body, there is provided a magnetic base
41 containing an electrical magnet (not shown) therein. The magnetic
base 41 magnetically adheres a workpiece thereto to set or position the
workpiece relative to the rotary shaft assembly 18 for a drilling

operation. It is preferable that the body 14 with the rotary shaft

assembly is movable relative to the base 41 on a plane normal to the



Figs. 5, 6a and 6b show a drill simlar to the drill of Fig. 1 and having
a nechani sm whereby the body 14 with the rotary shaft assenbly 18 can be
noved on wbeobzse3s41l and, then, fixed on the base. Speecfijezilok/ygoisshe

mechani sm conpri ses a pivot nenber 141 fixed on the upper surface of the
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14-1 of the body 1 and a fasteni ng menber 144 having a generall
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member 144 having a generally U-shape as viewed in Fig. 6a
constituted of a pair of legs 144-2, 144-3 and an arched center portion
144-4 connecting legs 144-2,144-3 and surrounding the pivot member
141. As shown in Figs. 6a and 6b, the frame 114 has an outer
rectangular portion 114-1 and an inner rectangular portion 114-2. As
shown in Fig. 6a, on the inner surface of the inner rectangular portion
114-2 is formed a guide portion 146 in a generally U-shape having a
pair of inside parallel surfaces 146-1, 146-2 and the fastening member
144 is positioned inside the guide portion 146 with the outer surfaces
144-5, 144-6 of the legs 144-2, 144-3 slidably engaged with the inside
parallel surfaces 146-1, 146-2 of the guide member 146, respectively.
The rectangular frame 114 is thus horizontally movable relative to the
fastening member 144 in such a manner that the inside parallel
surfaces 146-1, 146-2 of the guide portion 146 slide on the

corresponding outer surfaces 144-5, 144-6 of the fastener member 144.

The mechanism further comprises a fastening bolt 148 having a male



fasteni ng nenber 144 extend in parallel with each other, and in this case,
the arched center portion 144-4 | oosely fits around the pivot nenber 141
and, thuswotzeet/dsazsveni ng nenber 144 is rotatabl e about Phe/Jrpioywowi1senber
141, whereby the rectangular frame 114 fixedly connected to the body 14 is
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144-3 apetbaifkbhempegaged &&%{T&aﬁ{' ﬁaﬁrﬁﬂeﬁ%tﬂ R aldt rlmt%i]g?l AMEq nPELYEEN

the tip end of ° the tastening t 14 one side wa t he guide

ot eniong Hevher 1 S08 srery Pres s T T ollogell T RTAq 1R, pivoy

fasteni ng nenber 4 an e rectang

body 14mie§1béf“3t4qn§ﬂdt OCH"?{;;’ ﬂﬁ?aéﬁeni gtlﬂgn:%@f)qiéﬂie{g {R{:Qﬁa phgboﬁ% 1{}§e

fixedly nounted on thé bo _ I'n such”a manner "tha e ou “shaf

ot ary RNar ek BRF) 1A% PHLERY R EHIAE bt AL TG

o ovi e SRRELED ¢tk Kt s ber AL ORIRRE hE B IGR Replly A el ©

2 st ar JORPoRs A mitab B e Rl L1 it ro s RipbohinRRci

can be PR Wdentpl iR halho hecr e s PR aaT o Pl f A e

Z;g: ﬁ:;faasr%gﬁﬁgoﬂblt':iﬂ@ c?é% %ned a%f)ve{rlulzeuft\nrr?tthe t%edcc.i]_cl) lerilgl] c‘?‘f%ﬁ%d?é‘é:teeﬁ"f&é‘
bolt 148 kept in engagement with the leg 144-3 of the fastening member
144, finally bringing the fastening member 144 into a condition as
shown in Fig. 6b under which the legs 144-2 and 144-3 are forcibly
engaged with each other and are firmly clamped between the tip end of
the fastening bolt 148 and one side wall of the guide portion 146 to
thereby clamp the pivot member 141 by means of the fastening member
144 and be fixed to the rectangular frame 114. Thus, the body 14 is
fastened to the base 41.

In the embodiment, the motor 12 is fixedly mounted on the body

14 in such a manner that the output shaft thereof is positioned
horizontally or perpendicularly to the axis of the rotary shaft assembly
and a handle 42 is positioned above the motor and securely connected to
the body 14. On the upper surface of the handle are provided a switch
44 of the motor 12, a switch 46 of the electric magnet of the magnet base
41, and a light emitting diode (LED) 48 for indicating a status of load

imposed on the drill. Instead of the single light emitting diode, a
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enbodi ment of the present invention. In terns of structure, the drill is
generally the sane as the first enbodi nent of the present invention, and
| i ke el erwoteosznse3sdenot ed by the sane reference nunber sPCAJER2®YH/H00g88 shabl e
feature of the drill is that a rotary shaft assenbly 18 conprises a

proxi myluv@ll 8y of ek D L daaNBe 3 #biwilddld 8t ch 1ﬁﬁ@éz§t@§u¥"ﬁ'ﬁﬁl~ dpribfedoad
tel escopi c- spline-connectionrelationship with the proximal rotary shaft

22, W tdrayhisi BEEORRElHPd ADh tut W dALR, rotary shaft between the proxinal
and di stal rot ary shafts 22 and 26. Further, a flat gear 17d of a gear

train drivi n@‘léscog'ﬂeﬁh'dn%lﬁril%ﬂ}l&te %h@frtllllgﬂ AlcchrfRhQe %v?lt%n%ﬁ(ﬂﬁ}

proxinmal rotary gear 22 has a longer axial length and the rotary s

assemblam b8 qi oMY 8P thprs8he! Sy haRe t Nen :inl N SOl uEALAL W (il

body 14 so that a flat gear 17e fixed tot pI‘OXI rral rotary sha

engageqs%éﬂefi‘ﬂ T <98RE als79h‘éaﬁﬁ%?%n5§9£1nh’& eé’\@ﬁﬂ 150@8“(%

gear 17g as the rotary shaft asse y IS m)ve atl to the bo

Therefomu é'algn@ém@araaéﬁet%gf@%%xwﬁiﬁ @Qﬁexdak I@ﬁoaer shaf ts 22

and 26 of e rotar sha t asse are a ated’'in a

cutting oper%} %tgﬂigu‘i\’g' Bl{: hfeeﬁﬁhaef YofNa{d @f fr@ yth’l%lh' g ?ﬁygxgy upy, 3¢

down. Figs IIu I naccor ance

O T arhLy s RSB o d SN RLD T 4} EhPALD NP5 b8k i Rl }&;eargyfl' !

is tha ative
|1 11 a8 B BP0 5 A0S RS0 A
LIPS e S TGV T 00 T i
o ong L PO S S D T RV B B
Further, a flat gear 17d of a gear train drivingly connecting an output
shaft 12a of a motor 12 and the proximal rotary gear 22 has a longer
axial length and the rotary shaft assembly 18 is movable as a whole
along the axis thereof relative to a body 14 so that a flat gear 17e fixed
to the proximal rotary shaft 22 and engaged with the flat gear 17g can
be kept in engagement with the flat gear 17g as the rotary shaft
assembly is moved relative to the body. Therefore, during an
operation, the proximal and distal rotary shafts 22 and 26 of the rotary
shaft assembly 18 are always kept rotated in a cutting operation in
which the rotary shaft assembly 18 is moved up and down.
Figs. 4 and 5 illustrate a drill in accordance with a third
embodiment of the present invention.
A distinguishable feature of the drill is that a body 14 is movable
up and down relative to a magnetic base 41. In the drill, a body

support is provided on the base to support the body 14 for movement in

a vertical direction or an up and down direction and a stationary rack
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assenbly 18 is itself noved up and down. The invention has been descri bed

inan illustrative manner, and it is to be understood that the term nol ogy
t hat has weeno4sess7i s intended for the purpose of desciPCptiPziod4/acndss s not
to be in any way |imting. Qoviously, many nodifications and variations of

the pregent alkpVEREAOM 0 99&%'@&1@ poft.| | AHuOl id 99 ARAYEN! §BEH Mefon Id4 1 S,
therefore, to be understood that within the scope of the appended cl ai ns,

the inR¥epsi ey E@o%a&}dr?%chié"s’% aTBERE Ly Of Nl éﬁa@vhaﬁéwp@ﬁmmw
descri bed. 12 WD 2004/ 087357 PCT/ JP2004/ 000158 CLAIMS 1. A rotary cutting

appar atges, GOBRGLH P 18 @dext@naea%rmwt%chdsa'nqi  rGed O aéuatﬁﬂaft

assenmbly having an axis and adapt ed to hold a cutting tool coaxial w

sai d aggeﬂ?tgy 1R nﬁlqgs fpogn@)&b%sal d cutting tool held by said

rotary assenbly a ong sald axis; said rot ary shaft assenbly

conprising: g %Rr’é‘ﬂu&ﬂtﬁéx l?élﬁ{tdc?cs‘?:%ﬁé‘&rfnc W Il'iu%ﬂ?tf%’ Eaé‘ﬂﬂe %\’Ho‘?d

on said body for rotation about said axis sal proximal rotary

bei ng qgi yi ng ybecoﬁgﬁ%trﬁ‘é‘o&& %ﬁ%‘tﬁ‘ m&OEerxﬁlripoT(t)g%neC%@tﬁarsOtb%eé'l 3&'&‘&& is

concentric wth sard axis el escopi ¢ ed to said proxi mhi

rotary bl 47 Vene d;gg@%bgs 5P A g iBER Bha A Aok $8206 B OREySHY

axi s between “an ex osrtion an posi t1on, sai
i nterr’rqglhl%ﬁlgrot ary shaft being rotatable together with said proximal
rotary

Obviously, many modifications and variations of the present
invention are possible in light of the above teachings. It is, therefore,
to be understood that within the scope of the appended claims, the
invention may be practiced in a manner other than that specifically

described.
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shaft; a distal rotary shaft concentric wth said axis and telescopically
connected to said internediate rotary shaft to nove relative to said

i nt er nediwDeoosB8a3sy shaft al ong said axis between an erCendzd4/podss i on and
a retracted position, said distal rotary shaft being rotatable together
with said internediate rotary shaftCL,LAZMIS a cylindrical housing
concentric with-said axis, said cylindrical housing rotatably hol ding said

di stal T.otatyotday tcutandghep ﬂravugb;loqngkpﬂglgsai d axis together with said
distal 13 WD 2004/ 087357 PCT/JP2004/000158 Trotary shaft; said feed

mechani sm hayedg; a drive nenber engaged with said cylindrical housing and
novable in parallel with said axis to bring said rotary shaft assenbly to

an extendeg @%bt im0 UMY BhNs S/ cﬂ,oidri,t;ernedi ate and distal rotary shafts
are in said extended positions theréof and to a retracted position wherein

sai d inter gedhadfy a8Had Shake MG h SNt Sar?ré%{ié‘ %ﬁhd arﬁf%%l% WP 14 ons

thereof. 2. Arotary cutting apparatus as set tforth inc , wherein

sai d feed nechanRtsiy QM dRESialdw il $hildgkidTOMphed on said cylindrical
housi ng and having a colum of teeth extending I'h parallel with said axis

of said rgtayg %ﬁ'@éﬁaﬂ§§m{z¥ Iﬂ%@iflgcégﬂl rc.%lgitgxgézto%"it ﬂ%i@!%rsgiggiféﬁ%}}gf

said axis; and, a second rack npbunted on sai and havi

teeth extendi g s Mﬂ&?ﬁgrﬂmgﬁﬁ acﬁls‘;'”“ of teeth of said first rack

Wi th a space interpose
said rotary shaft assembly comprising:

a proximal rotafy shaft concentric with said axis and mounted
on said body for rotation about said axis, said proximal rotary
shaft being drivingly connected to said motor;

an intermediate rotary shaft concentric with said axis and
telescopically connected to said proximal rotary shaft to move
relative to said proximal rotary shaft along said axzis between
an extended positioﬁ and a retracted position, said intermediate
rotary shaft being rotatable together with said prozimal rotary
shaft;

a distal rotary shaft concentric with said axis and
telescopically connected to said intermediate rotary shaft to
move relative to said intermediate rotary shaft along said axis
between an extended position and a retracted position, said
distal rotary shaft being rotatable together with said
intermediate rotary shaft ; and,

a cylindrical housing concentric with said axis, said
cylindrical housing rotatably holding said distal rotary shaft

and being movable along said axis together with said distal
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said drive nmenber being a pinion positioned between and engaged wth said
first and second racks so that said cylindrical housing wth said first
rack i s rmvoedo40373di d direction of said axis of said recany2®adtsassenbl y
by rotating said pinion. 3. Arotary cutting apparatus as set forth in’
claim 2, wherepp,s@igdhq@tor has an output shaft extending normal to the
axis of said rotary s af t assenbly. 4. Arotary cutting apparatus as set

orth 11 LB ARESLALRLO KL pY £ULHID ARRREBLUSIEOIIA SERIP saia
PCT/ JP2004/ Oogéﬁ%r%ﬁ'cﬁlbﬁgﬁsﬁﬁgngﬂﬁt %&'of’&bfé’ﬂ"iﬂ :Er%%fﬁéf WaSE ssa‘i‘&h?&ti‘é‘ttosa' d

rotary shaft assenbl'y is novabFPe on a plane nor 0 sald axi's of "said
b wherein satdtiRggeec wher¥ Sekaft baPewRCA Epno R AL DB "
sai d pivor mess oS a R in S s AR RRE AN TR Rt SpeRbS g el
oot ener or, oMuhARERL P ThetafE At S IO B AR pRl e
it er modi at e BBRTIGHEBORT T i orasoN EarFY ShIEr (Honen et S6FFRENRd ng
sai d pivot nenber,. sai gglsg 0][‘).orti ons each having inner and outer surfaces,

said inner suPP&e eg portions being spaced away from and facing

each ot her;, said bod as a guide nenber having side portiqns hetween
41. A rotary cu>1l:t1hng apgaratus as set r%orth gin clalne 1, w ere?n

said feed mechanism comprises:

a first rack mounted on said cylindrical housing and having a
column of teeth extending in parallel with said axis of said
rotary shaft assembly and facing radially outwardly relative to
said axis; and,

a second rack mounted on said body and having a column of
teeth extending in parallel with said column of teeth of said
first rack with a space interposed therebetween;

said drive member being a pinion positioned between and engaged
with said first and second racks so that said cylindrical housing
with said fi'rst rack is moved in said direction of said axis of said
rotary shaft assembly by rotating said pinion.
3. A rotary cutting apparatus as set forth in claim 2, wherein
said motor has an output shaft extending normal to the axis of
said rotary shaft assembly.
4. A rotary cutting apparatus as set forth in claim 3, wherein
said rotary cutting apparatus comprises a magnetic base having

an electrical magnet; and,
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whi ch said | eg portions are positioned and which slidably engage said
outer surfaces of said |leg portions so that said body wth the guide
menber i swoovaise3son sai d pl ane al ong said | eg porti onsPCTAR2N04/8@i158
fastening nenber further has a fastening bold laterally extending through

and threadabl %,6A089Q9 Wit b OAR:EH 53 %aszadﬁaagﬁéiicorﬁ%gé@é S@tH Phhfesaid

menber, said fastening bolt having an inner of tip en ngaged w th one of
h

sai d out ery st {ace% 1Bfa SAHAB1§%s BESYABNS ohNaSYEh & ABNASH d'fd;%{i%\é%ﬁ%pwe

9is
fastening bolt “Is rotated abgut Its axis to advance 1 nwar end

of said faggwir@gar&fﬁc tzggélégla%g,s? PCT/ JP2004/ 000158 bolt urges one of

said |l eg portions, has sald”one of said outer surfaces, towards the

other s deoee bRy Mt LA0HRXARAERT TS, RO Robln S0BlAE, BB e Lor i on
of oaid ! ast on ) AEIBRL oL 0L €700y R IR 1 SAORESH, WA L) V!
2ot ary shart BCRRIEPY Sea0TRE S Shnd® 35 hbfred to hold & cutting tool
comel o WU salg SnS a0k Ee IEE SIS of B Sgid cutt g oo
B O A A G0 bR e R e 13
axis and d%f-xviglrégls%iﬁo%%%l%rt ee{jt te? igéiqce taor{éular position about said pivot
member.
6. A rotary cutting apparatus as set forth in claim 5 wherein,
said fastening member has a pair of leg portions and an
intermediate portion positioned between said leg portions and
surrounding said pivot member, said leg portions each having inner
and outer surfaces, said inner surfaces of said leg portions being
spaced away from and facing each other;
said body has a guide member having side portions between
which said leg portions are positioned and which slidably engage
said outer surfaces of said leg portions so that said body with the
guide member is movable on said plane along said leg portions;
and,
said fastening member further has a fastening bold laterally
extending through and threadably engaged with one of said side
portions of said guide member, said fastening bolt having an inner
or tip end engaged with one of said outer surfaces of said leg
portions in such a manner that, when the fastening bolt is rotated

about its axis to advance inwardly, the tip end of said fastening
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a distal rotary shaft coaxial with said axis, said distal rotary shaft
being rotated about said axis by said proxinmal rotary shaft and novabl e
rel ati ve wo 20@i/$7370xi mal shaft al ong said axis betwee®CarIPz0y/@00dss]
position wherein said distal rotary shaft has been noved in a direction

away from gajlg ﬂé@@ BRle 6051d leghpditiaRd, avhadH msegap&%ﬁé 8P suher G fesai d
distal rotary sh has been noved towards said proxi mal rotary shaft from

said extendadapesi tb@kraN¢ha Gb’ﬁéf‘C!éFgﬁdrﬂieﬂshﬁﬂ ﬁ%ﬂl?' Mébssﬁb@haeffs
said cylindrical housi ng rotatably ng said distal }t)ary shaft and

novabl e 1Qh\éqgé)96&@ﬁ71§§§g|§%/sﬂ R2QOGHWOP L pde pr0En S &@ggﬂ@%%ﬁﬂﬁew th

said distal rotary shaft; said feed nmechani smconpri sing: Irst rac

mount ed on wRRH.BY! kAdr llﬁ%rmlaga yeﬁ\tiw b saald:Of rgefgfe%séiefgi' ng

in parallel with said axis of sal otary shaft asse acl ng

radially oubyRtdh¥drfd afd tahpy SRifesd!wite sﬁ%agpgzétﬁgﬁ%gggﬂ g mpuaked

on sai d body and having a colum exten

col,um of gt Boa§fiso# iyt sLohRck 8 L @ 5RAGE I Spaiosed ther cbet ween:

and, a pinion positione t ween an th said col ums of teeth of

sai d fig st apgtgle}p% gt{ﬁ%@p%ﬂ fhé%to% ngsng apparatus as set forth in

claim?7, ere|n sai i ng ap ara conpri ses a nagnetic base
having an f rlcal magnet ; and, said body is nmounted on said nagnetic
base such that %aid rotary shaft assenbly is novable on a plane normal to

said axis gfp, 38k nbAALY SRAL LB V-

a rotary shaft assembly having an axis and adapted to hold a
cutting tool coaxial with said axis; and,

a feed mechanism for moving said cutting tool held by said rotary
shaft assembly along said axis;

said rotary shaft assembly comprising:

a proximal rotary shaft coaxial with said axis, said proximal
rotary shaft being mounted on said body for rotation about said
axis and drivingly connected to said motor;

a distal rotary shaft coaxial with said axis, said distal rotary
shaft being rotated about said axis by said proximal rotary shaft
and movable relative to said proximal shaft along said axis
between an extended position wherein said distal rotary shaft
has been moved in a direction away from said proximal rotary
shaft and a retracted position wherein said distal rotary shaft
has been moved towards said proximal rotary shaft from said
extended position; and

a cylindrical housing coaxial with said axis, said cylindrical

housing rotatably holding said distal rotary shaft and movable
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9. Arotary cutting apparatus as set forth in claim8, wherein said
magneti c base has a pivot nenber having an axis parallel to said axis of
sai d rot awQ 28buAfsr3sassenbl y; said body is rotatabl e abourczarzhopbanss menber
and has a fastening nmenber for fixing said body at a desired angul ar

position abouyflona gam\é@ﬁsmgq%erl%tﬁ gﬁt@msﬁw%wfﬂ%@@mt us as set

forth in claim9 wherein, said fastening nenber has a pdir of ieg portions

and an i nggidH¥deal @& RN ¥ ROThpkPEieds:bet ween said | eg portions and
surroundi ng said pivot nenber, said | eg portions each having inner 17 WD

20047087357 PCT/3) B2Q04/ A0 1oSu ABEd B4 f%raia%flgﬁ??céﬁh%ds@ﬂg %gp;rflgg?@gg% dy

said |l eg portions being spaced away from &an cl ng each

has a gui de nephgl, Hayt %e%d%:ﬁl%%diﬁ iH%‘éﬁ%’lbW%hs |14 188 p%?%&ﬂgg

are positioned and which slidably engage outer surtaces of sai

portions so t %Ea??: &QWXS%‘%H\)S@{]gnfdgﬂgﬁ%%%fg o#ﬁ&&?ﬁx&fbﬁ?efﬂi@ep{@ne

along said |l eg portions; a ast eni as"a’
fasteni ng bol ¢ igterpl:ly extending through and threadably engaged with one
of said side portions of said guide nmenber, said fastening bolt having an

IS 12,0 RO B A9 B B R S g,
15,2019, L0 SN NN AR e S0 Bt R el oD 0"
heorber o0 AR LIPS BHR RO oo MR SO ™
portion of said Jf}‘%ltneonxil %%s%ﬂ)bneéd ib%tween and engaged with said columns of
teeth of said first and second racks.
8. A rotary cutting apparatus as set forth in claim 7, wherein
said rotary cutting apparatus comprises a magnetic base having
an electrical magnet; and,
said body is mounted on said magnetic base such that said
rotary shaft assembly is movable on a plane normal to said axis of
said rotary shaft assembly.
9. A rotary cutting apparatus as set forth in claim 8, wherein
said magnetic base has a pivot member having an axis parallel
to said axis of said rotary shaft assembly;
said body is rotatable about said pivot member and has a
fastening member for fixing said body at a desired angular position
about said pivot member.
10. A rotary cutting apparatus as set forth in claim 9 wherein,
said fastening member has a pair of leg portions and an

intermediate portion positioned between said leg portions and

surrounding said pivot member, said leg portions each having inner
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tightened to be firnly engaged with said pivot nenber and, thus, the body
is fixedly secured to said nmagnetic base. 11. A rotary cutting apparatus

conpri si ryo 20@¥/dse3ly; a notor nounted on said body; a rotaryprzlabeisssenbl y
having an axis of rotation and a distal end adapted to hold a cutting tool

coaxi al w tdmdaddtexisurfaged, ralidr innshafir R8BI % el [ Pu¥i6H sOPe S d
body such that said rotary shaft assenbly is novable along said axis; and,

a feed nechapiced faow afoftiond £Hdd Facithkidwch @@helel d by said rotary 18 WO
2004/ 087357 PCT/ JP2004/ 000158 shaft assenbly along said axis; said rotary

shaft assenbly gdpbiodyndias Pleaiideem é AIAY hehdhly &Y ﬁbri!‘f'c?tr{b Sb%it%ééﬁgz’

said proximal rotary shaft being drivingly connected to sald notor to

rotated aboyhishi gaRkils gaﬁdrﬁw@bla@ea#egg;iéﬁiea ahids Wt idably re%{ga%e
position and a second position, said tirst position being closer to said

distal end &fidsauderdwFtaceRabt asden) lf)otr!i‘%h§%iodth§?q%ﬁﬁ B%%liﬁ/[ 'quh the
distal rotary shaft coaxial with said proxinmal rotary shaft and adapted to

hol d sai d cgiid\dnbaPher S th & 5hes Jﬂtﬁr%lvg;lafnte g]tzsuggsmaaisg 0&6&&3&@2;

axis by said proximal rotary shaft and l'e relative to _ _
rotary shaffnglong said axis between an extended position wherein said
distal rotary shaft has been noved in a direction away from said proxi nal

LT IS R o Ml TR el ST Ly
posi tion; aél@tending through and threadably engaged with one of said side
portions of said guide member, said fastening bolt having an inner
or tip end engaged with one of said outer surfaces of said leg
portions in such a manner that, when the fastening bolt is rotated
about its axis to advance inwardly, the tip end of said fastening
bolt urges one of said leg portions, which has said one of said outer
surfaces, towards the other leg portion and finally presses both of
the leg portions against the other side portion of said guide member,
whereby the intermediate portion of said fastening member is
tightened to be firmly engaged with said pivot member and, thus,
the body is fixedly secured to said magnetic base.
11. A rotary cutting apparatus comprising:
a body;
a motor mounted on said body;
a rotary shaft assembly having an axis of rotation and a distal end
adapted to hold a cutting tool coaxial with said axis, said rotary
shaft assembly being mounted on said body such that said

rotary shaft assembly is movable along said axis; and,

a feed mechanism for moving said cutting tool held by said rotary
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a cylindrical housing rotatably holding said distal rotary shaft and
novabl e al ong said axis together with said distal rotary shaft; said feed
mechani srwoampwisgisng: a first rack nounted on said cyli rdTiJezlo4h@ass ng and
having a colum of teeth extending in parallel with and facing radially

outwardly rel afiaft 4ossmibdyaxicng@ ssgdoqgig;ack securely mounted on said body
and having a colum of teeth extending in parallel with said col um of

teeth W tbaddspaaey shefpassdnibisr ebaipyemgand, 19 WO 2004/ 087357 _
PCT/ JP2004/ 000158 a pi nion positioned between said colums of teeth of said

first and secondptagi® adneb¥NGAYRE MY doh:Sal dyietdhial 253 05690 YWhSkima @i d

rotary shaft assenbly is noved by said feed nmechani sm between a retracted

posi tion wher gioRags GHRARX BRI A@kYnghAf bonhectddSebds5860980 PHSI ¢d Of and
said distal rotary shaft is in said retracted position and an extended

posi tion wher gigta$80dabBu@Xd 4 %9k ¥d Shdfiaple Hblf'f@isdai‘];_lizﬁ&'sﬁg%ﬂg{;%lgﬂ and

said distal rotary shaft is in said extended position.

cutting appar gi#iss 3osi€lod UAA hNsELGAM posiMBR! i Paifst %@é%i&ﬂtﬁé{}%

apparatus conprises a gear train positiohed between said tor and sal

distal rotary 3hgkt todshd aqgﬁapega M@h?g%r{a&;x{.sgﬁ?f@afsismb{# 2hat°8hid
coaxial with and secured connected to sai proxi mal rotary sShaft; "and, a
second fl at g%rco%@?%%@ti‘@&;h said first flat gear; said second flat gear

having an axial Tength to enable said first flat gear to keep the
engagenment W th,sgighfi t5taty AnHREUREN with said proximal rotary shaft

and adapted to hold said cutting tool, said distal rotary shaft
being rotated about said axis by said proximal rotary shaft and
movable relative to said proximal rotary shaft along said axis
between an extended position wherein said distal rotary shaft
has been moved in a direction away from said proximal rotary
shaft and a retracted position wherein said distal rotary shaft
has been moved towards said proximal rotary shaft from said
extended position; and

a cylindrical housing rotatably holding said distal rotary
shaft and movable along said axis together with said distal
rotary shaft;

said feed mechanism comprising:

a first rack mounted on said cylindrical housing and having a
column of teeth extending in parallel with and facing radially
outwardly relative to said axis

a second rack securely mounted on said body and having a
column of teeth extending in parallel with said column of teeth

with a space interposed therebetween; and,
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said proximal rotary shaft is noved between said first and second
positions. 13. A rotary cutting apparatus as set forth in claim1ll, wherein
sai d rot awQ 20ua873sg appar at us conpri ses a magneti c base PoauPmy4/0@nss

el ectrical magnet; said notor has an output shaft extending normal to said

proxi mal rotaryaspifion poditivaied Bed den gmwtc%@u%hwfdte@egﬁer'sfalaaﬁ@sféuch
that said rotary shaft assenbly is novable on a plane normal to said axis

of said rot ara}hc’é@@fcbnﬂsﬁﬁﬁﬁbYan@%ﬂ%ﬁg@@%ﬂﬁygﬁfdRggt‘ilpgg(%‘%@o&;ﬁﬁnnyf A

rotary cutting apparatus as set fo in claim13, wherein said magnetic

base has aspidOokotBFPEEhRFY| BYsB8m Py SidPAdhied by O0sa2id fBXHS Mbchdndsm
rotary shaft assenbly; said body is rotatable about sald pivot nenber; and,

said rotary C%twweﬁ%oﬁéﬁfé@tefd%w%loﬁw&%‘?ﬁ {PpLERE dﬂl plg@mﬁg ggt

fixing said body at a desired angul ar position about sal

15. A rotary gGutity leé%%roiﬁdji)o%%ﬁ% an® §Rid ’H(}%ltﬁl 'Po%ﬁr‘é)’hglégﬁp is @ gaid

fastening menber has a pair of leg portions an inte I'ate portion

posi tioned betwgeR.884 d poRItRH t LA 2Rd efﬂérrfd)éﬁ]d:p%g;l&%r{j chlé)ltel'ﬂenpgfd

said | eg portions eac aving inner and outer surfaces, sai nner

St hor Cealt Rynifa DYothagoshAEt NG BPAGHY DLt LLATLAN J0F! 00 £ 3Ral

other; said b havi ng rtions betfween

sai d Ieg porti.Q & ppsid Hﬁn&ﬁa?ﬁg{tg\ﬁhgg }EJ)%R?QLy engage said outer

surfaces of sai 3§F2 portions so Wth the guide nenber is

movabl & on %@&91:8&?”&&58%9&15851%%89 aporste%%rth in claim 11, wherein

said rotary cutting apparatus comprises a gear train positioned
between said motor and said distal rotary shaft; and,
said gear train comprises;
a first flat gear coaxial with and secured connected to said
proximal rotary shaft; and,
a second flat gear engaged with said first flat gear;
said second flat gear having an axial length to enable said first
flat gear to keep the engagement with said first flat gear when
said proximal rotary shaft is moved between said first and
second positions.
13. A rotary cutting apparatus as set forth in claim 11, wherein
said rotary cutting apparatus comprises a magnetic base having
an electrical magnet;
said motor has an output shaft extending normal to said
proximal rotary shaft; and,
said body is mounted on said magnetic base such that said
rotary shaft assembly is movable on a plane normal to said axis of

said rotary shaft assembly.
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and, said fastening nenber further has a fastening bold laterally

extendi ng through and t hreadably engaged with one of said side portions of
sai d gui dwormeeMsris7sai d fasteni ng bolt having an i nner PGT/JP2qo4/600d58£ngaged
with one of said outer surfaces of said leg portions in such a manner

that, when Whgofpst %Wt@&goiﬁdpéﬁaﬂf@é AlsCllet PN ih! &A% S 3, OwdbiRAHE

inwardly, the tip end of said fastening bolt urges one of said | eg

portions, whigh; s i : d | eg
portion and fig%y%[l?%agﬁieé;cslgsﬁ% t%l%ggi‘ 4 }?iﬁl&ed:)clr %é%ge?fgﬁg1g§§%8§x%§;gaot Egér{l
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whereby the Internedi ate portiono ng nenber is tightened to

be firmy engég‘?&‘ BM(ief'iigwgogcggi?‘ﬁ?%_i@ﬁ?%a@&%i‘}d}pﬁaem&)@?; bady 1s fixedly

secured to sald nagn A'rotary cutting apparatus conprising: a

secured to sard magfic P16, _ i si n
and, . body mouNeBo Bh Lot 8 s A ARr AR e BERESTA BINGHER |
body; | | s f ' £

ol a cut ErRERap EERERAAVHARR L Sl pol GLELL B 2f10n AORERIS

novi ng saidlg_;ji Lg%d'@lg te(%ol held by said rotary shaft assenbly al ong said
axi s; sal rocfary sl?aft assenbly conprising: a proxinmal rotary shaft

conx ot | B8}y R0 A BT RLIPVORIY S B IEORY,
shaft coaxi al \é\ﬁag(ﬁ‘ %gis eI‘IJ{I(IDé'(i glaém%%trar}yas a pair of leg portions and an
intermediate portion positioned between said leg portions and
surrounding said pivot member, said leg portions each having
inner and outer surfaces, said inner surfaces of said leg portions

being spaced away from and facing each other;
said body has a guide member having side portions between
which said leg portions are positioned and which slidably engage
said outer surfaces of said leg portions so that said body with the
guide member is movable on said plane along said leg portions;

and,

said fastening member further has a fastening bold laterally
extending through and threadably engaged with one of said side
portions of said guide member, said fastening bolt having an inner
or tip end engaged with one of said outer surfaces of said leg
portions in such a manner that, when the fastening bolt is rotated
about its axis to advance inwardly, the tip end of said fastening
bolt urges one of said leg portions, which has said one of said outer

surfaces, towards the other leg portion and finally presses both of

the leg portions against the other side portion of said guide member,
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shaft and adapted to hold said cutting tool, said distal rotary shaft
being rotated about said axis by said proximal rotary shaft and novabl e
rel ati ve wo 2e@i/a$737oxi mal rotary shaft along said axi sPogtre@wo@nsext ended
position wherein said distal rotary shaft has been noved in a direction

away fromwpRedeByoxhERlintelaladishal HhARdoR bet 5ad efﬂamltﬂgonme\mé@'
said distal rotary shaft has been noved towards said proxinmal rotary shaft

from said er)igﬁ'ﬁéﬁ@dp%?@'l&é qpnmwde@%&géanmmaéallaoiawg xﬁ%ﬁ}]@%"a&d‘okﬂhﬁg

said distal rotary shaft and vabl @ along said axis together with said

distal 22 40 8004/ APFARIARCILIRRORYPORPt abelkaty 1ohally said body bei ng

novable in parallel wth said axis sal d anismconprising:. a

first regkanmntsd Cﬁ@t%ﬁ g]@/ﬁa[}q;é gg{naé}ﬂlésh g and having a colum of

teeth extending I'n par aid sai d rotary shaft asserrbly

and faci nggr gdisal IerO i relial b¥eatd Rt Ofxaaéggiafﬁ‘ d anaﬂgs

assenbly; a second ra securely nounted on sal and having a unn
of teeth ext enSj i(fh?ﬁ&fﬁ lel with said colum of teeth wth a space
i nt er posed the e tvveen and, a pinion positioned between and engaged with

sai d col uny {, fﬁ%ﬁ‘ﬁeﬁf oﬁaéglu{ ?g%tem%gg g@ﬁ&gﬁafﬁgt ary17 A rotary cutting

appar at us as e i'nclairm refin cutting apparat us

conprises a magpe Octo aﬁ%l{}atvw n Q&flbg&lt};' cal magnet; said notor having

an out put shaft “extendi hg nor ma? t0 sai otary shaft assenbly; and,

a rotary shaft assembly having an axis of rotation and
adapted to hold a cutting tool coaxial with said axis; and,

a feed mechanism for moving said cutting tool held by said
rotary shaft assembly along said axis;

said rotary shaft assembly comprising:

a proximal rotary shaft coaxial with said axis, said
proximal rotary shaft being drivingly connected to said
motor to be rotated about said axis;

a distal rotary shaft coaxial with said proximal rotary
shaft and adapted to hold said cutting tool, said distal
rotary shaft being rotated about said axis by said proximal
rotary shaft and movable relative to said proximal rotary
shaft along said axis between an extended position wherein
said distal rotary shaft has been moved in a direction away
from said proximal rotary shaft and a retracted position
wherein said distal rotary shaft has been moved towards
said proximal rotary shaft from said extended position; and

a cylindrical housing rotatably holding said distal rotary

shaft and movable along said axis together with said distal
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said body is nounted on said magnetic base such that said rotary shaft
assenbly is novable on a plane nornal to said axis of said rotary shaft
assenbl y. wO&oo408r3srary cutting apparatus as set forth i mrCxliazan/dd158her ei n
said magneti c base has a pivot menber having an axis parallel to said axis
of said rotary shafta3sgpalpty; said body is rotatable about said pivot
menber and has a fastening nmenber for fixing said body at a desired

angul ar Posaid BbdyAbeheSAdY Mok JBIbALe] Mtk s€utting appar at us
29 set forthg bedy beihestdydl NP v\o620047“0/537%{&%&76“1 7 JP2004/ 000158 sai d

fasteni ng gR{POSLcNAS R -irsrﬂfcdxﬁgrpé:irnt-ions and an ‘internediate portion
positioned between said [ eg portions and surrounding said pivot nenber,

said | eg porti Ogsfﬁﬁﬁf}anﬁyingguh@gﬁron 23449 1‘?ﬁd§'?§£f‘ﬁ%§rséﬁ .thnﬁ'g(fi%g a

surfaces of sai eg portions belrng spaced away from an acing eac

other; said bady, (s gr 9WdH rﬁgﬁgglkidg viiig p?ir%ﬁl%]?rth%ssaﬁﬁt V:‘BS% o\fmégﬂi

said | eg portions are position i ch abl y engage = sai'd outer

movabl 6 on sard B naral bag eaa) B8 PR At oL A B TRV S,

novabl e on sai ne alo sai ening ne

further has asfai‘ﬁt%ﬂéﬁ'gg%%:ige}@%%&f!shﬁft(;%f)%ts%%gjgfkg' t hrough and t hreadably

engaged with one of said rons sai dgui de nmenber, said
(acteni o, ol hay A0 AN cofbabl GONATARRORCaiHA 0P e okt
EANERCES SIS L EREE M CE N S
outer with a space interposed therebetween; and,
a pinion positioned between and engaged with said columns
of teeth of said first and second racks.
17. A rotary cutting apparatus as set forth in claim 16, wherein
said rotary cutting apparatus comprises a magnetic base having
an electrical magnet;
said motor having an output shaft extending normal to said
rotary shaft assembly; and,
said body is mounted on said magnetic base such that said
rotary shaft assembly is movable on a plane normal to said axis of
said rotary shaft assembly.
18. A rotary cutting apparatus as set forth in claim 17, wherein
said magnetic base has a pivot member having an axis parallel
to said axis of said rotary shaft assembly;
said body is rotatable about said pivot member and has a
fastening member for fixing said body at a desired angular position

about said pivot member.

19. A rotary cutting apparatus as set forth in claim 18 wherein,
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surfaces, towards the other leg portion and finally presses both of the
| eg portions against the other side portion of said guide nenber, whereby
t he i nt erwodna7356rti on of said fastening nenber is tipghtienedotnsdbe
firmy engaged with said pivot nenber and, thus,  the body is fixedly
secured to sai Gafdgrfaisiiénkage m@mhber has a pair of leg portions and an
intermediate portion positioned between said leg portions and
surrounding said pivot member, said leg portions each having inner
and outer surfaces, said inner surfaces of said leg portions being
spaced away from and facing each other;
said body has a guide member having side portions between
which said leg portions are positioned and which slidably engage
said outer surfaces of said leg portions so that said body with the
guide member is movable on said plane along said leg portions:;
and,
said fastening member further has a fastening bold laterally
extending through and threadably engaged with one of said side
portions of said guide member, said fastening bolt having an inner
or tip end engaged with one of said outer surfaces of said leg
portions in such a manner that, when the fastening bolt is rotated
about its axis to advance inwardly, the tip end of said fastening
bolt urges one of said leg portions, which has said one of said outer
surfaces, towards the other leg portion and finally presses both of
the leg portions against the other side portion of said guide member,
whereby the intermediate portion of said fastening member is

tightened to be firmly engaged with said pivot member and, thus,

the body is fixedly secured to said magnetic base.
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