A CUT#I NG TOOL ASSEMBLY FI ELD OF THE | NVENTI ON The present invention
relates to a tool assenmbly conprising two or nore conponents rel easably
coupl ed to one another. The invention particular- |y refers to a nodul ar
rotary cutting tool assenbly in which conponents are 5 coupl ed toget her
in such a manner as to enable transfer OI a rotary nonent from one
conponent to another. BACKGROUND OF THE FNVENTION A typical rotary cutting
tool assenbly of the above kind conprises 10 at | east one cutting tool
nodul e and a tool holder and may al so have an internedi ate extensi on nodul e
t herebet ween. The tool holder has at its one end an adapter portion to

whi ch the cutting or the extension nodule is coupled and at anot her end an
arbor or a shank adapted to be mounted on a machine tool drive spindle. The
coupling between the assenbly conponents 15 has to be capable to transmt,
during rotary machining operations, the torque fromthe tool holder to the
nodul e coupl ed thereto as well as fromone nodule to another and has to be
rigid enough to neet the reliability requirenents of nachining operations.
Furthernore, the coupling nust provide accurate nutual coaxial alignnent of
t he conponents with respect to 20 each other and with respect to a
central rotary axis of the tool. -2- Known assenblies of the above ki'nd
are, for exanpt EUTIINGH T@OLyASSEMBBYs as defined in British Standard BS
122: Part 5: 1978, in which conmponents are coupled via nortise-and-tenon
joints. There are al so known conposite mlling cutter assenblies such as 5
disclosed in CA 2,103,071, where the coupling of a replaceable front end or
i nternedi ate conponent to a basic holder is achieved by neans of pins which
protrude fromthe conponent to engage with corresponding bores in the basic

hol der- FIELD OF THE INVENTION
The present invention relates to a tool assembly comprising two or
more components releasably coupled to one another. The invention particular-
ly refers to a modular rotary cutting tool assembly in which components are
S coupled together in such a manner as to enable transfer of a rotary moment

from one component to another.

BACKGROUND OF THE INVENTION
A typical rotary cutting tool assembly of the above kind comprises
10 at least one cutting tool module and a tool holder and may also have an
intermediate extension module therebetween. The tool holder has at its one
end an adapter portion to which th cutting or the extension module is
coupled and at another end an arbor or a shank adapted to be mounted on
a machine tool drive spindle. The coupling between the assembly components
1S has to be capable to transmit, during rotary machining operations, the torque
from the tool holder to the module coupled thereto as well as’ from one
module to another and has to be rigid enough to meet the reliability
requirements of machining operations. Furthermore, the coupling must
provide accurate mutual coaxial alignment of the components with respect to

20 each other and with respect to a central rotary axis of the tool.



However, these assenblies are di sadvantageous in view of their 10 limted
|l gad transm ssion capability due to their small cross-sectional area of the
torque-transmitting el enents. U.S. Patents Nos. 4,834,597 and 4, 934, 883

di sclose a cutting tool assenmbly for use with mlling cutters and drilling
tool s, which conprises a cutting tool forned with a conical projection and
a tool holder having a 15 coni cal recé$s adapted to receive the

proj ection. The cooperating surfaces of the recess and the projection have
a non-circul ar cross-sectional shape so that the conponents of the assenbly
cannot rotate with redgopm %Séefﬁh]éesaﬁfdbﬁéPQ"el'Hédé’é§s«sfﬁbP’§/amMPtWé@né’b‘ﬁﬁri ses
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bet ween the co ooperating s es nmay 20 t'ake Pl ac e al ong

the gener at or golipenesnts ar Roapled et GitetiseddndMunol joirgs.act ual regions of
contact between the cooperating surfaces of the conponents and therefore

the distribution of tHAdees arepalseknowe semgesite milling quiteassembliesrsueh as
oper at i ons. canpo . I det erm ned. T% in.order to _ensyre a
rigid coup?i ngﬁsrfzqs\%géﬁﬁlﬁ?’%bgmh‘gh?é thic upg_ ?)f]a&:plgg?ﬁeoé%%roggen. &t ween

t he conponent gnidesiedfate Sxhposkad tb & basicaolddr iglhéRetdddy: mERWYins Which rotary
mlling cutters having flutes, the use of such an extended projection is

very di sadvantpig@ude frogetierrgmpeaent Weengee withsorrspanding beresin thebasici al | y
limts the qu.%zd vai |l able for the projection to be accommvpdat ed.
Furt hernore, t Foduction of such conponents with a relatively high 30

preci si on whi ch i s  MDHowbverhess] diseatblics Qeelisadvinagaiidn wapeishul. There
is disclosed in WD 94/ 19132 a tool assenbly for use with rotar?/ cutting
a

tools, whiléh dirsitedblasd transmission eapabilisy dugite tipinsmalyeross-yeasional aga ofssenbl y
coupl ed-t oget nur EERARABE SBRERRC.”) Cngl tudinal axis and so that &
noment transmtted to ) RBePhientd NeQMZIEIYT7 drfd 4,934,883 diselbsé @ &ulteing essInd
conponent. The conponents are for med with interfitti ng nmal e and Tenal e
assembly for use with milling cutters and drilling tools, which comprises a
cutting tool formed with a conical projection and a tool holder having a
15 conical recess adapted to receive the projection. The cooperating surfaces of
the recess and the projection have a non-circular cross-sectional shape so that
the components of the assembly cannot rotate with respect to one another.
The assembly further comprises means for clamping the membets together.
In this assembly, the contact between the conical cooperating surfaces may
20  take place anywhere along the generators thereof, in consequence of which
the actual regions of contact between the cooperating surfaces of the
components and therefore the distribution of the clamping forces generated
during machining operations cannot be exactly predetermined. Thus, in order
to ensure a rigid coupling between the components, the length of contact
25  between the components must be extended in an axial direction. However,
with rotary milling cutters having flutes, the use of such an extended
projection is very disadvantageous, seeing that the presence of such flutes
essentially limits the space available for the projection to be accommodated.
Furthermore, the production of such components with a relatively high
30  precision which is most often required, seems to be rather expensive.
There is disclosed in WO 94/19132 a tool assembly for use with

rotary cutting tools, which overcomes most of the above disadvantages. The



5 coupling nmenbers each conprising torque transmtting arnms extending
generally radially with respect to the |ongitudinal axis and centering and
alignnent nmeans, which all come to engagenent upon axial clanping of the
conponents one to another with clanping means. Each torque transmtting arm
has a generally symretrical shape and has side walls which are concavely 10
curved so that a contact established betdeen a pair of side walls of the
arnms .of the nmale and femal e coupling nmenbers, upon their relative

rotational displacenent about the |ongitudinal axis, term nates adjacent
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angles with the conmponents' structure being 30 sug_lstantial |y st.ren]?t hened
and, particul 2fl the malepndifemale covpling &S HIRAM FPEX EARY FoRManak r ong
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of the arms remote from the axis, the configuration of the arms being such
that a pressure angle obtained at a point on contact line at which the contact

15  between the side walls terminates, is essentially reduced as compared with
pressure angles obtained in the known systems discussed above.

With the pressure angle being relatively small, load carrying
capacity of the assembly can be essentially increased. In addition, by virtue of
the specific geometry of the side walls of the torque transmitting arms, the

20  contact between the coupling members takes place at such a predetermined
area that a larger given rotary torque can be transmitted, whereby a relatively
compact structure can be designed.

However, with the symmetrically designed torque transmitting arms
having concave side walls, the lower the pressure angle, the more the side

25 walls’ convergence in the direction towards the longitudinal axis and,
consequently, the weaker the arm structure.

It is therefore the object of the present invention to provide a tool
assembly in which a torque transmission arrangement between components
allows to obtain small pressure angles with the components’ structure being

30 substantially strengthened and, particularly, to provide a tool assembly having
a compact and strong coupling arrangement which is especially advantageous

for use with rotary cutting tools of small dimensions.



SUMMARY COF THE | NVENTI ON According to the present invention, there is

provi ded a tool assenbly conprising first and second tool assenbly units
formed with interfitt- ing male and femal e coupling nenbers adapted to be
coaxially coupled 5 together so as to have a common | ongi tudi nal axis,
whereby a nonent transmtted to the first unit is transmtted to the second
unit; each coupling nmenber conprising a‘ﬁorque transmtting conponent
having a central portion of a radial dinension defined by a radius of a

circle inscribed therein and at | east one armextending fromsaid central
portion to 10SUNMMARYQK THE INVENIIONpondi ng coupl i ng nenber; the arns of

th I df I | i havi ng fi.rst side walls, al i ch
he coupl i ng menber s QURUAHE JocBAL BiEbe i ealbh MRhcs aiovieladi Mela gap
t her ebet vween, a%sf&?nﬁl* E%nghgfi{?%hﬂ Qe&in"ci%él%serﬁﬁlg Igﬁ?@ forfedi irnt{rﬂglga‘:t

regions, substantially W th respect to I'd | ongitudl na

axi s; charact éng smaleiand betale heoupdiopmiembdes addptedfio sed doatiallyeasuplede ar m
of at Iears1$ sai d gﬁle cou Iing menber is ori.[l%Bte? sp that a normal thereto
drawn from sai'@BatBegse (A Habakds comman lgiuaual @i Wissehadi BOmAntt he
circle inscri 1 : r; | l.e..coupl i ng nmenber.
Pref erably, sgﬁglsggé%d"ng) \;\&% ﬁlrsgﬁﬂgé%‘kraggfgtgegﬁgg@gkgﬁcb@ﬁ%,i ally tangentially
with respect to the ceactesuplidg mpmbencomprisinghitergue waeasmiifingeompaeoond wal |

bl ends snoothly with said central portjon. Thus, .the first, side wall of the
torque trans m'l%f"i"ﬁd‘ ‘éFrWagﬂ’of‘I”@l # éa‘%‘ﬁll S‘Wﬁﬂni ‘i‘fémﬁg e £ 2’id:%uSo‘i’dfrzéﬁ’f RE
substantially; ' Il ' i Maldy 1S
directed substlgér#{?gﬁlﬁ};/&gg} @%&?&%ﬁ%%’?gﬁ%ﬂ %E@ﬁgﬁgﬁgﬁéﬁl t H\eﬁﬁgr)m S
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cont act side walls having a gap therebetween, the first walls being directed, at least
at their contact regions, substantially radially with respect to said longitudinal
1S  axis;

characterised in that

the second side wall of said at least one arm of at least said male
coupling member is oriented so that a normal thereto drawn from said
longitudinal axis is not shorter than the radius of the circle inscribed in the

20  central portion of the male coupling member.

Preferably, said second wall of each arm extends substantially
tangentially with respeét to the corresponding central portion, whereby said
second wall blends smoothly with said central portion.

Thus, the first side wall of the torque transmitting arm of the male

25  coupling member is directed substantially towards the longitudinal axis and
the second side wall is directed substantially aside therefrom, strengthening
thereby the arm’s structure.

With the first side walls of the arms of the male and female
coupling members being directed as above, the contact region established

30  therebetween is oriented substantially radially, extending outwardly and
terminating at a contact line remote from the longitudinal axis. An angle

hetween a plane tangential to said contact region at a point on said contact



-5- line and a radial plane passing through said point and through the

| ongi tudinal axis is known as a pressure angle. Preferably, the first side
wal ls are directed so that the pressure angle is substantially in the range
-10 to + 10. It is still nore preferable that the pressure angle equals
O[err]. 5 The first side walls of the arns, in particular in
the contact region thereof, may be ei t hep ‘pl anar or curved. Wen, in the
contact region, the first side walls are co-planar or have the sane
curvature, applied |oads can be distributed along a relatively large area.
In a preferretineahddiradial plank passitgthcough sandpointied thiewghathedongivdinadr i ng
projection in the formof a body of rofatiop adapted to be in g, slip fit
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menber is for mestevpreferible thaptheppressurelapgldi amabedf.arnms. In a preferred

enmbodi nent, the tool senbly .is rotary assenbly,., wi.th its caommbn
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unit is transmtted erefromto the second uni't, the asy trically

confi gured 20 sideawalls laed g-phanazndrebbveutie sasng ourvanfroy appledt leadslicamdei on of

rotation of the tool assenbly, Thus, with the torque transmtting arns of
the coupling rfEsBEHtedONES r&]’\"‘t‘é@{j’ €& design according to the present

i nvention, the pressurg @[}?Fﬁr&%neﬁﬁoa?@?mé Fhdy &)luﬁggg tReRAb& bds a

enabl i ng t hereby maxi nal | zatron o t he reac contact pressure

force duripg t&mmﬁxgtprs]wjambas’mmme férat opa bddg of gotativn atapted aatbeyinwi dip a
coupl i ng arrangenent

For que {0 be (HGFRRRQTBID P £ (OTEEROTATS CEHaTINBThdoHBEd df BF TGmeHal I er
more conpact CQUBYhAnARBEN Rl Nertty ¢k cSadReSlidd @l & the male and female
coupling members is obtained.

In a preferred embodiment, each coupling member is formed with

1S  two oppositely disposed arms.

In a preferred embodiment, the tool assembly is a rotary assembly,
with its common longitudinal axis also serving as a rotary axis, the tool units
being coaxially coupled together so that a rotary moment transmitted to a first
unit is transmitted therefrom to the second unit, the asymmetrically configured

20  arms being oriented such as to conform to the direction of rotation of the tool
assembly. _

Thus, with the torque transmitting arms of the coupling members
having an asymmetrical design according to the present invention, the pressure
angle can be substantially close to 0°, enabling thereby maximal utilization of

25  the reacted contact pressure force during torque transmission, for producing
a tool assembly with a coupling arrangement having maximal load carrying
capability. Where the torque to be transmitted is limited, this enables the
design of a smaller, more compact coupling assembly which is specifically
useful for modular tools of small diameters. On the other hand, employing a

30  coupling assembly according to the present invention in a tool of fixed

dimensions would allow to transmit a torque which is relatively high if



useful for nodular tools of snmall dianeters. On the other hand, enploying a
3Q coupling assenbly according to the present invention in a tool of
fixed dinmensions would allow to transmt a torque which is relatively high
i f -6- conpared with known coupling assenblies having generally the sane
di mensi ons. BRI EF SUMVARY OF THE DRAW NGR 5 For a better
under st andi ng of the present invention, and to show how the sanme may be
carried out in practice, reference will now be nade to the acconpanying

drawi ngs, in and_1b.are e spect | ews of
rotary mlling %re(g @p{b%@owr}] %oélggpglaﬁségw drtaﬁgigplggg%rﬁ}/ly i Heriti™n; 10
Fig. 2 is a pafifleatibis.sectioned side el evation view of the tool assenbl y

shown in Figs. la and 1b, when assenbled, with an integrally fornmed tool
hol der shank; Fig. 3 is a cross- sectional vi ew of the tool assenbly shown

ialnt Zirgat |2ve eﬁg!gmw&?’ﬁf*ﬁgﬁé ng desi gn as Ehgwn4| inI :::J;t rgt .

DETAI LED DESCRI PTI ON QFyRREE(EERe %’%Whézgﬂa%emlﬁverhhnﬁ%d?to%ho&:he

drawi ngs show a rotary mlling cutter ving a longitudinal axis A
and conpri si nchawthd samerimayibegeactied ent unpltasu% refieder®e vitlapmmvebe adeltei ng
coupled to eactP‘ other and tq a.mllin utter adapter unit 3 forned at a
| eadi ng end of! gatcS%rppw1%Bra§ﬁggﬁ< Ihwg ted for being connected to a

mechi ne tool dri verigi HULRI (Bgte BRANNA pASHERRE vidMM HtAImlthg Boluni S

2a, 2b and 3 are forned with hel |caI I y directed flute portions 5a,
and 5c whi ch, aﬁﬁ@nblyha asmortdanea witbabplpeesendinyaotiomt her , const itute a
ﬁggt It \?\gogj{)gﬁéggdf igy lésl g%%%@v@cnopgf sxtdﬁeer?evartlxorﬁ \gew of the too éslsérrrllg cutter
shown in Figs. 1a and 1b, when assembled, with an integrally formed tool
holder shank;
Fig. 3 is a cross-sectional view of the tool assembly shown in Fig. 2,
taken along the line IILIII; and
15 Fig. 4 illustrates an alternative embodiment of the tool assembly design

as shown in Fig. 3.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT
Figs. 1a, 1b and 2 of the drawings show a rotary milling cutter 1
20  having a longitudinal axis A and comprising modular milling cutter units 2a
and 2b adapted for being coupled to each other and to a milling cutter
adapter unit 3 formed at a leading end of a tool holder shank 4 adapted for
being connected to a machine tool drive spindie (not shown).
As seen, the milling cutter units 2a, 2b and 3 are formed with
25  helically-directed flute portions Sa, 5b and 5S¢ which, when the units are
coupled to each other, constitute a continuous extended helical flute 5. As
seen in Fig. 2, the milling cutter has two extended flutes 5; however, for the
simplification of illustration, in Figs. 1a and 1b only one such flute is shown.
Each milling cutter'unit 2a, 2b, 3 is formed, at the flute portion
30  thereof, with insert receiving pockets carrying cutting inserts 6 which are

successively disposed in a helix pattern so that, when the units are coupled to



sinplification of illustration, in Figs. la and 1b only one such flute is
shown. Each mlling cutter unit 2a, 2b, 3 is formed, at the flute portion
30 thereof, with insert receiving pockets carrying cutting inserts 6 which
are successively disposed in a helix pattern so that, when the units are
coupled to -7- each other, the cuttin? I nserts present a continuous
peripherally extended cutting edge. The front and internediate mlling
cutter units 2b and 2a are coupled to each other in the sane manner as the
intermediate unit 2a is 5 coupled to the adapter unit 3. In view of this,
t he arrangeneeachobthen) shet tettingtingartscpiasening santinueisnpeephesaly exeadets seen
in Figs. Ib and 2, the internediate unit 2a has a male coupling nenber 7
proj ecting f r HHIBBIESREr surface 8 thereof. The male coupling nmenber 7 has a

stepped configurati OnTFEof%Hti Shd'§nrdriBliatd R &fdtert EARSPH LHId0Pa GEPONENt
9 and a cylindrical male centering conponent 10 projecting centrally

t her ef rom As(c;sxqflad tbi‘&cmxbtihet am e satrganmmm@‘i amtheo latg it 28 léen]t ral
S on 11 . : A . .
Por (1 on 15 andowBlpdIche adamler daiao: By Hemap! (v (rbA st bioar SabSBhccn o

a periphery o a(at[%eco‘%})inigé%ﬁ%wgé dtdkibeda. 15 As seen in Figs.

la and 2 of t ra , the adapter unit 3 is formed with a femal e
coupl i ng member 17 codstseentindFigy ¥ rnd & gh¢ intgrmediate wuit f2ackas18 malet he
unit 3, which recess corresponds i

i s adapted t o_CP‘éJ_ilérfglé“ec‘Wéerl tW@F@#&iE‘? te he 8‘?’%2%?@%3%&3#‘%:92??%2 7 and
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The adapter _umreRsingecepsay; Ieertsomo At % (1F ni2turoure vretsang 3 *
are centrally @ffhonent 9 has a central portion 11 and two oppositely disposed arms 12

merging with the central portion 11 and extending towards a terminal portion

13 thereof disposed at a periphery of the milling cutter unit 2a.

15 As seen in Figs. 1a and 2 of the drawings, the adapter unit 3 is
formed with a female coupling member 17 constituted by a recess in a front
surface 18 of the unit 3, which recess corresponds in shape to the male
coupling member 7 and is adapted to receive the latter. Thus, the recess
comprises a female torque-transmitting component 19 and a gylindrical

20  centering bore 20. The female component 19 has a central portion 11° and two
oppositely disposed recessed arms 12’ merging with the central portion 11” and
extending towards a terminal portion 13 thereof disposed at a periphery of
the adapter unit 3.

As seen in Fig. 2, the milling cutter units 2a and 3 are centrally and

25  coaxially aligned by means of the cylindrical centering and alignment
component 10 of the male coupling member 7 and the aligning bore 20 of the
female coupﬁng member 17. The milling cutter unit 2a has a centrally
disposed bore 23 receiving a .clamping bolt 24 (only a portion shown), the

. lower end of which is screw fitted into a correspondingly threaded bore 23’

30  formed in the adapter unit 3.

Fig. 3 of the drawings illustrates cross-sectional shapes of the male

and female coupling members 7 and 17 and the manner in which their arms



25 coaxially aligned by neans of the cylindrical centering and alignnent
canponent 10 of the male coupling nenber 7 and the aligning bore 20 of the
femal e coupling nmenber 17. The mlling cutter unit 2a has a centrally

di sposed bore 23 receiving a clanping bolt 24 (only a portion shown), the
| ower end of which is screw fitted into a;correspondingly t hreaded bore 23
30 forned in the adapter unit 3. Fig. 3 of the drawings illustrates
cross-sectional shapes of the male and femal e coupling nmenbers 7 and 17 and
t he manner in %ﬂ%ﬁf %h i r arms 12 and 12' abut each other, when the
mlling cutter! §2'zbup sacksothes whsnihg miling @thrdgéksr?éra%kﬁ aeafigmlyt t he
cl anpi ng bolt 24 r o of the nmal e conponent 9
and the correg%gﬁgﬁﬁgéggﬁ¥F&Pﬁﬁggpg&ﬁéf%ﬂﬁ%bg$ﬁé%¥énale conmponent 19 are

symmetrical 5 with rAkspee theocdnel gsttsorAl1 Shehe aly edmpeidnt Ongndltheand 11'
have i magi nary ci rclg‘zi C and Cinscribed therein, with a conmon center on
the axis A of SOFEcSRABERSCoNtratperaemEl’ ob therfemade ¢amponeshpdaeriymmesrigal

recessed akns 12 EF%@:- '- e in
accor dancersvvi t‘%&lgﬁggpfgp?o |reclgi/%ﬁﬁfgé)@%%%#?%ﬁa}glgggats%ig}mgésg@ﬁ@p 7 The
arms 12 and 12%ircseClaad KB dnsceibpé ehdrel], withi 4 borhinbatcefied @nvibe khsis 20001 25'
al ong which the arns contact and second side walls 26 and 26' having a gap

t her ebet ween. #§eMB¥p is al so provi ded between the terminal portions 13 and

radially with 15 reshtmio ot e eoPiogta Mt R ER 2 ORRR, )

with the corr efepeideicopponshr db okt ansyriietre shdpe it acesrdansee withati tion
portions 28 and 28'. The second side walls 26 and 26' are directed

general | y si c&irgqtiom @fh@tm@rgpf the teal asserebln Bhriarey 42 apdi ﬂ%f@mﬁﬁbve
Lol 100 PO kpgh it PR APRD SO BHCRRRL MIEP edfpelih O "
26" are di spossdosd sideaivallo6edinl BE'ahavifg at ey dicvclstasen.f Thenghpds alds A are
not shorter than the correspondi ng .

provided between the terminal portions 13 and 13’ of the arms.

The first side walls 25 and 25’ are directed generally radially with

15  respect to the longitudinal axis A and merge smoothly with the corresponding
central portions 11 and 11’ via concave transition portions 28 and 28'. The
second side walls 26 and 26’ are directed generally aside from the longitudinal
axis A and merge with the concave transition portions 28, 28’ via intermediate
convex portions 29, 29’ of the central portions 11 and 11’

20 The second side walls 26 and 26’ are disposed so that normals N
and N’ thereto drawn from the axis A are not shorter than the corresponding
radii R and R’ of the circles inscribed in the corresponding central portions
11 and 11'. Thereby, the second walls are substantially strengthened.
Preferably, the second side walls are oriented substantially tangentially with

25  respect to the corresponding inscribed circles C and C, which enables to avoid
stress concentration at the transition zones.

As seen, the first and second side walls of the arms 12 and 12’
merge with the corresponding terminal portions 13 and 13’ thereof via arcuate
corner portions. The corner portions 27 and 27" disposed adjacent the first

30 side walls 25 and 25’ have different radii so as to provide a clearance
therebetween and to localize points 30 at which contact regions 35 between

the first side walls 25 and 25 terminate.



radii+ Rand R of the circles inscribed in the correspondi ng central
portions 11 and 11'. Thereby, the second walls are substantially
strengthened. Preferably, the second side walls are oriented substantially
tangentially with 25 respect to the corresponding inscribed circles C and
C, which enables to avoid stress concentration at the transition zones. As
seen, the first and second side walls ofgthe arns 12 and 12' nerge with the
correspondi ng term nal portions 13 and 13' thereof via arcuate corner
portions. The corner portions 27 and 27' disposed adjacent the first 30

side walls 25 and 25 Tfavgnfef E4iBR 35 35an 'thé%rﬁssm@ WAIRY DSl gbearance
t herebetween and to | ocalize poi whi ch contact regions 35 between

the first si C@bﬂﬂilnhallﬁﬁlmdaﬁ&'henmarplmm'é'whlch deﬁneshmtlcerdxmctncadamS 35 of
the first side walls 25 apd 25 stantj al | a Ile a pl ane
T whi ch' def | nOpabing thravehiibs A A angdn ghebs aghehsGAGHNRREns cPalakt 5,6
through the p

relatively | o{/)vgg& “2‘53?3?@55% gqffgﬁﬁgfﬁqwﬁ%svsvﬁﬁcgdn%ﬁgﬁg&@{ﬁ%@&kﬁier@h&a

di stri butison @ktriteaion sfinrchoiaetorcesanmemslyt the meSSBBaJV&CtMEENdHClPlSmrmII s

normal to the plane T and passes, through the t and the_force,vector
F normal to ticthgiplane ?Flaé@mqﬂeéﬁbrqygg tgePQ"Eﬁ@ gtth% orge VRCPORE rERL |y e

angl e [err] bgf Q%uﬁia?r?&phﬁ @aﬁ@‘b fledr ﬁlﬁ@ﬂﬁtﬁ@?%sgﬁe%gf@ udBeing her eby

significantly™r cin on- cdn ut| ng ra onponent” V of the force
and i ncreasi nglokd€o O‘Othe veRtunh Frayidtmtemdrtg cbmcmﬂnetlwmeb)hmgmﬂdmﬂlmdumygpr oduct
of the force F and the di stance,hetween the%rog §30 and

f b"ihfr

Therefore, t héhep RESSOREIItNEeradial gomROnsL Ofce fad ‘Eﬁré’ésmgd’ﬁFo +
10[err] apd s éz{cltmgqﬁfrgﬂ% %ﬁﬁﬁ.\@%l%cﬁq Eﬁn&[ 5@&0%&& d?elﬁe geR Fanakhkhat,

wi th the pressure n such a ran e ability of the coupling
to withstand dhiearcedistiveen apppoiad36 andelheamsbfb Therefaxehihevprdssaveanglet h a

Such a.r educt IR Frefegpbly Buea=REG NG, Mot Pasne Sk Blprf preterabeemaioTo.
mniaturize the tool gsgeMRly folBYhat’ Rith@he PréSure hgld LinlsueH alfagge,
the ability of the coupling to withstand the required applied force can be
15  achieved even with a considerable reduction in the height h (see Fig. 2) of the
arms 12 and 12’. Such a reduction is of course highly desirable when it is
required to miniaturize the tool assembly. Thus, for example, to withstand the
force F of the same magnitude, the conventional tenon drive system defined
in BS 122: Part 5: 1978, having a centering bore of a standard diameter of
20 22mm and defined by the pressure angle p = 16° needs the height of the
arms h = 6mm, while a tool assembly which, according to the present
invention, is defined by the pressure angle p = 6° and which has the
alignment bore of the same diameter can have arms with the height h = 4mm.
In addition, with the pressure angle p = 6°, the radial component V of the
25  force is three times less than with the pressure angle p = 16°.
Furthermore, in addition to the provision of the reduced pressure
angles p, the construction in accordance with the invention ensures that the
contact zones and, particularly, outermost extremities thereof are maximally
remote from the axis of rotation, thereby effectively increasing the length of
30 the moment arm, in consequence of which the transmitted torque is signifi-

cantly increased.



force F of the sane magni tude, the conventional tenon drive system defined
in BS 122: Part 5: 1978, having a centering bore of a standard di aneter of

20 22mm and defined by the pressure angle [err] = 16[err] needs the
hei ght of the arms h = 6nm while a tool assenbly which, according to the
present invention, is defined by the pressure angle [err] -= 6 and which

has the alignnment bore of the sane di arr_efqe_r can have arns with the height h
= 4mm In addition, with the pressure angle [err] = 6[err], the radi al
conponent V of the 25 force is three tines less than with the pressure

| = 16. F in addition to the i si f ot duced
rassure angl es [err] Wl ahe ATGRETBHN, HHOUPth EBTcE bt f 13 ehilh on
ensures t hat fd?&%ﬁ{&ﬁ&bﬂ%ﬁ? fahfdle BSUPlMEUnaibYrs At HoWRShs BAEREMVGI €S

thereof are maximaFly renote fromthe axis of rotation, thereby effectively
i ncr easi ng t harmsnigt wilbbe 3ppreciaednthaerihe dnvqntion isorquadiycanplicalilewidi 8h t he
transmtted torque is signifi-.cantly increased. - 10 - Wii.lst ip the
arrangement s ﬁﬁml(?rhwh?@gge %tl%?r(ﬁ%éﬁﬂ‘s?lﬁfont W@W\'R}%ﬁﬁg P %véd?é\déﬂ and
femal e coupl i éﬁﬂﬂﬁﬁ hah B0 s BF BEsinglé a¥hlds sRBwn in

appr eci at e% thrbgil't1 the |%32ﬁ?f§g’oﬂ|{% x@%ﬁam{y a%pl | cabl e tgo a situation where
the mating torRigset, thelaster bsingrspedifipallysmitablerfer prowryiws! of extragnely smalr
nunbers of arng, i.e. nore than two arnms or a single armas shown in Fig.

4, the |atter PECAYO"pecifically suitable for a rotary tool of extrenely

smal | di mensi ons. Furt @{ngﬁq]ﬁge,%dgﬁgl g{% 5%%?5{&99 Mall§ RRSér{tecBthkY

described the first side wa he mal e and femal e coupling
menbers are 1(Qirst sidbswalist 25lang 28’ aofathe mulel aad fernalet ¢paipbivgtraembesgdrens

t hereof, there exists_ a possibility that one or both .contacting first side
wal |'s 25 dfd substaptallo planas.- ablﬁéﬁ@’% & SONARG B ERGY fhed 8r

merber o 7a. and R R R P R e e e
transmitting asusly dizeedyhdvihg@itheotte simbeondifferent radii of curvature. Thus, Fig.
4 shows male and female coupling members 7a and 17a with curved first side
walls 25a and 252" of térque transmitting arms 12a and 12a’, one side wall
15  nesting within the other.

Whilst the described central portions 11 and 11’ are shown as
cylindrical, they may, in fact, have any other configuration suitable for the
purpose of the present invention.

Whilst in the specific illustrated example the tool assembly is shown

20 as being provided with helically-directed flutes, the invention is equally
applicable to assemblies wherein such flutes are not provided. Similarly, the
invention is also applicable where the tool assembly is stationary and is, for
example, used in turning operations.

The provision of the centering and aligning component which

25  projects from the torque transmission component has, as the name indicates,
specific centering and aligning purposes. It will be appreciated, however, that
under certain circumstances. this component can be dispensed with and
aligning can be effected by means of a clamping bolt having a precisely
manufactured shoulder portion and by means of mating precise bores formed

30 in respective units to be coupled and coaxial with the alignment axis thereof.

| It will furthermore be appreciated that the invention is equally

applicable to rotary or stationary tool assemblies having non-cylindrical cutting



15 nesting wthin the other. Wilst the described central portions 11 and
11" are shown as cylindrical, they may, in fact, have any other
configuration suitable for the purpose of the present invention. Wilst in
the specific illustrated exanple the tool assenbly is shown 20 as being
provided with helically-directed flutes, the invention is equally
applicable to assenblies wherein such flﬁies are not provided. Simlarly,
the invention is also applicable where thée tool assenbly is stationary and
is, for exanple, used in turning operations. The provision of the centering
and al i gni ng conponent which 25 projects fromthe torque transnission
conponent has,pragleshiee. wdrase madudarteiling ptarrunits daning @ ugtingproile ghamy

purposes. |t wl i,at e tain circunstances
this corrponenﬂhgh%t&gee%g‘i?@gﬁr%@eadt%\?} Fﬁl\ﬂ%g? gﬁ gﬁ%‘%eé%{égél tgﬁé’ef fected by neans
of a clanping bolt havwFingily whilcibeahyentivnuias dewh epeficuly descrivedtfopaseand by
nmeans of mating greC|se bores formed 30 in respective units to be coupled

and coaxi al wiwihtahtvercogpanent aiirg assembdy, the dnvgntiontiyequalinapplicable

T at 1 onary ot oo beredBas BB RE fpirSniBHB ks cRBRML SPRER B RS, Boper
where nodul ar @ ity tiklilehph ofhibeSculdyg BgeMmbbiivhérROthiy mlﬁ:y be requiteyy, Bhape
are coupled to a tool holdéer of any conventional type. whi | st the

Finally,
i nvention has ¢ashrrasgeech uoiicay bé@@YidﬁéWitﬁd@f%éf%ﬁsﬂﬁttwgtqmpg&rﬁ@ﬁéﬁt

cutting assenbly, . the.inventi IS | | l.J: re

nmodul ar units I‘-?nflgubém?:lgaéfgng @gég?ee%?ﬁqq%rw@ggéﬁg?%mit%@g{(ﬁgﬁ%pg ext end
the |l ength of ﬁaﬁsgykﬁtng assenbly where this may be required. In each
case, each unit can be provided with torque-transmtting coupling neans

substantidllly simlar to those described above with respect to the tool
conpo- nent system 10



- 12 - CLAIMS: 1. A tool assenbly conprising first and second tool
assenbly units (2a, 3) fornmed with interfitting male and fenmal e coupling
menbers (7, I7) adapted to be coaxially coupled together so as to have a

, p
comon | ongitu ﬂ nm ereby a nonent transmitted to the first
unit (3) is tr mmmmﬂ lls *ws]econd unit (2a); each coupling nmenber (7,
17) conprising & td&rqbe ¥ransmtti ng canpanent (9, 19) having a central
portion (11, 11') of a radial dinmension defined by a radius (R, R) of a
circle (C, C) inscribed therein and at least 10 one arm (12, 12')
ext endi ng frO@Lg\thk.central portion (11, 11') to periphery of the
correspondi ng coupli'ng nenber (7, 17); the arns (12, 12') of the male and
femal e couplimg nmenbeAstdol asskmblip@uindeisinig! first Shdleestald ®ol d&embly hnidé 0ng
whi ch the coupling menbers generally contact and second side walls (26,
26') havi ng a{#ap)tipenedevitebverfittieg male mndfemalgarouplingsmembers (Feildy

W rospoct PAAREARS phAEMIRPRABR EBHERS, SR SIRARN Bl Cona *

side wal | § 26hxiof wheéreBly atmb@ast tronenittedto 189 fiedt vait (39 aStrassmhittedad eheoupl i ng
menber (7) is oriented so that a normal (N) thereto drawn 20 fromsaid
| ongi t udi nal &gogdiwnihGAa)shorter than the radius (R) of the circle (O

i nscribed in the cent tion e _mal e.couplin nber...7. 2.
A tool assenbly accoré?ér%’gg%hegaﬁn%ﬁ%%r \ﬁrewe}i ?10"_9 émg%léiptt%q"g% g%“%itfm%%,
26') of said asmpenéands 1sylhatria§ta aédtvaltpirgent(ial 1) vf bhratRs$ RgGEndion t he
correspondi ng central portion (Fgl, 11'). 25 3. | A tool assenbly
accordi ng to GeHned by grragdius{erR) 9f 2asitrle {€s € )sinsrsibed) thereim and 24'1gashr e

Cangent a0 SaaaE e 160 SrERNbE 8k <) BRERAEEUR BorRiaciivert o
whi ch sai d coif ged cé@@p@ﬁdﬁ@%upﬁﬁ%h[@ﬁm,aam;a radi al plane (D) passing

t hrough said point (30) and through the |ongitudinal axis, is substantially
in the arms (12, 12’) of the male and female coupling members (7, 17)

having first side walls (25, 25°) along which the coupling members generally
contact and second side walls (26, 26’) having a gap therebetween, the first

15 walls (25, 25%) being directed, at least at their contact regions (35), substantial-
ly radially with respect to said longitudinal axis;

characterised in that
the second side wall (26) .of said at least one arm (12) of at least
said male coupling member (7) is oriented so that a normal (N) thereto drawn

20 from said longitudinal axis is not shorter than the radius (R) of the circle (C)
inscribed in the central portion (11) of the male coupling member 7.

2. A tool assembly according to Claim 1, wherein the second side wall
(26, 26"y of said arm extends substantially tangentially with respect to the
corresponding central portion (11, 11°).

25 3, A tool assembly according to Claim 1 or 2, wherein said first side
walls (25, 25%) are directed so that a pressure angle (p) defined between a
plane (T) tangential to said contact region (35) at a point 30 on contact line
at which said contact region (35) terminates, and a radial plane (D) passing
through said point (30) and through the longitudinal axis, is substantially in

30  the range -10° to +10°.

4. A tool assembly according to Claim 1, 2 or 3, wherein said contact

region (35) of said first side walls (25, 25°) is planar.



30 +the range -10 to + 10[err]. 4. A tool assenbly according to
Claim1, 2 or 3Wntact region (35) of said first side walls
(25 25') is planar

A tool assenbly according to Caim
4, wherein salmmgmsmﬂ\! 4‘! (35) of the first side walls is co-planar
with a radi al g through said |ongitudinal axis, whereby

sai d pressure aﬁgl e equal s 0. 6. Al3oeol assenbly according to Claim
1, 2 or 3, wherein at |east one 5 of said first side walls (25, 25") is
continuously curved. 7. A tool assenbly according to Caim6, wherein

both said firg side wkdoi agEmbi acdor i 6 QU YR inf Ui BB BRYP, 2t

said contact region (35), tial e sane radi us of curvat
A t ool asserrbI(9S)acfctdnedlrsn§pldi@waﬂwls@n@ltmﬁar@ldl asadial plade (I passing theughD

mal e couplin : as. a cenferi, r ect 0)soi N the formof a
Doty of Pot atisid Regisdiel 3 vicreny il prBistle St Rahahits! bit h

correspondi n enteri I i fie 17),
vvherebS t he go"gm al aWé@mﬁ?@ly{ageﬂn&%{Ba@gﬁ?elng?ggcgﬂgﬁl%gglne ers i(s )

obtai ned. 9. of said first gidle walise(@S| %’Q@mrﬂimutly camedone of Clains 1 to 8,

wherein 15 each coup] menber , ,17) is formed wth two p05| ely
di sposed ar ns 12, 125t0<§1@ssembly ag\cqrgmg '&s@éh‘ﬁléyw EE‘BY‘QPH@S*{‘@? e of
Clains 1 to 9, i t its
comon | ongi t L AA e & Aty mBRST Eked Snhd, B Yl THRERL toridh L0 (%,
(2a, 3) being mbmnahllytlmomnﬁechdmngeﬁ tewvakPe. so that a rotary rmrrent

transmtted to a first unit is transm jfted therefr to th cond unit,
the asymmetrically corftiiQRlAstEmbIHRaCR0Tding19-2ny gaf %%g‘)}‘mér}tt@g ?L??Ef?lﬁéhet 0

conform t ot hengdfer &RipliAR MEmbOL &) PR LtediBfing WbiedSSE IH)in the form of a

body of rotation adapted to be in a slip fit relationship with a corresponding

centering bore 20) formed in the female coupling member (17), whereby the

coaxial alignment of the male and female coupling members is obtained.

9. A tool assembly according to any one of Claims 1 to 8, wherein
15  each coupling member (7, 17) is formed with two oppositely disposed arms

(12, 12).

10. A tool assembly according to any one of Claims 1 to 9, wherein the

tool assembly is a rotary assembly, with its common longitudinal axis (A) also

serving as a rotary axis, the tool units (2a, 3) being coaxially coupled together
20 so that a rotary moment transmitted to a first unit is transmitted therefrom to

the second unit, the asymmetrically configured arms (12, 12) being oriented

such as to conform to the direction of rotation of the tool assembly.



