. : | 1. TORQUE TRANSM TTI NG DEVI CE"
The pr eSent‘ jnvention relates to a torque transmtting device. The torque

t‘l“ansmttl ng . devi ce' of the present "invention is particularly
to be ifpul se driven into an internal bore in a workpi ece. SUMVARY (J HE.-=
| NVENTI ON I n accordance with the present. inVention there is provi '

torque transmtting device characterised by a shaft having a Iongit )
axfs and a first end and a second end, said first end bei ng intened, in
use,; to be inserted forenost interoRQer CRANSRITEANGEPDEVECEMWherein the shaft
is formed with at | east one groove extended longitudinally of the shaft, a
wor kpi ece engaging jaw is nmounted in the or each groove, nmeans is
provided for retaining the or each jawin its respective groove and wherein
the or each groove is of progressively increasing depth towards the first
end of the shaft and reaches its maxi numdepth at the first end of the
shaft. BRI EF DESCRbpTPTsent invyentiom/\rriatesiiie driozane trapemitting dpvicenow be
descri bed by vvay of exarrpl e vvith reference to the acconpanyi ng

drawi ngs, in s .a,si.de eke tiqn _of 8

transnmitting devi 8@ oft"tl'ﬂge é%‘éﬁﬂ‘%“ﬁ\?en‘%”‘ Pregent, envch'gﬁ’é'vafl on

of the device of particularly adapted to be impulse driven into an internal

bore in a workpiece,

SUMMARY OF THE INVENTION

In accordance with the present. invention there is provided
a torque transmitting device characterised by a shaft having
a longitudinal axis and a first end and a second end, said
first end being intened, in use, to be inserted foremost into
a bore in a workpiece,. wherein the shaft is formed with at
least one groove extended longitudinally of the shaft, a workpiece
engaging jaw is mounted in the or each groove, means is
provided for retaining the or each jaw in its respective groove
and wherein the or each groove is of progressively increasing
depth towards the first end of the shaft and reaches its maximum
depth at the first end of the shaft.

BRIEF DESCRIPTION OF THE DRAWINGS

The present imfe:'ztioh will now be described :_by way of example

with reference to the accompanying drawings, in which t=

FIGURE 1 is a side elevation of a torque
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Figure'1.along the line 11-11 of Figure 1; FIGURE 3 is a sectional view of
the dewice of Figure 1 along the line Ill-11l of Figure 1, FIGURE 4 is.a
si de phgyation of a torque transmtting device simlar, to that shown in
Fi gu Nwith certain internal features 10 ' i ndi cated i n phant om
FIGQURB~B )is a side elevation of a morkpigse engaging jaw for use with the
devi css_of Figures 1 to 4; and FIGURE 6 i$°an end el evation of the _ ag;
wor kpi ece engagi ng jaw of Figure 5.. DESCRI PT OF THE EMBODI NENTS Fi gur es %=
1to 3 and Figure 4 s\fq\%ﬁqsé%%e%q/&?’ﬁﬁo%i-fL'ggrBﬁ?s%?f*oo’cﬂ‘fﬂﬂﬂ@'{if t he '

resent invention as wJl| descri bed hereinafter. For convenience |ike
Iroeference 20 nuner al sw@ d&@n sndefderaticn ofirthe idevine ko
enbodi nents. In Figures, 1 to 3, there is_shown a torque transmtting device
adapted to be inpul se EIURs 1 Along, the: dingl IFoIt of Bigwnedirece. The
wor kpi ece can take many fornms. For 25 exanple, it may be a tube in
t hreaded engagerment WEHIGURE 3 is maisekitignabnpbeendf thd Rleadded ofhaft, a
stud, or a sheared bolt having no external neans of torque

Figure 1 along the line III-III of Figure 1;

FIGURE 4 is a side elevation of a torque
transmitting device similar-to that shﬁwn
in Figure 1 with certain internal features
10 " indicated in phantom:
FIGURE 5 is a side elevation of a workpiece
engaging jaw for use with the devices of
Figures 1 to 4; and
EIGURE 6 is an end elevation of the workpiece |
engaging jaw of Figure 5. | |

" DESCRIPTION OF THE EMBODIMENTS

- Figures 1 to 3 and Figure 4 show respectively two
different embodimeﬁts of the present invention as will
be described hereinafter. For convenience like reference

20 numerals will be used to denote like parts in the two
embodiments.

In ?igures 1 to 3, there is shown a torque transmitting
device adapted to be impulse driven into an internal bore
in a workpiece. The workpiece can take many forms. For

25 example, it may be a tube in threaded engagement with a



cannectj on and .having a hole therein to receive the device of the pghe
inventison. TFhe device of Figures 1 to 3 conprises a héad 10, a he ad ' 4
Mot 11, @ metal washer 12 and a slotted,annul ar collar 13. The he TS
integrally formed with an externally 10 t hreaded shaft 14. Further, 'the
head 1@ contains a hexagonal recess 15 érfanged to receive an Allen key.
Thé-nut 11 is thread&é&y mount ed on the shaft 14 and is | ocated adjacent
the head 10. The PRHNNG GRORERtaja,shreaded hehafl, &1 stwd ¢ BE annul ar
collar 13. The washer 12 and annul ar collar 13 are not threadedly engaged
on the shaft 14 buthearedrhfktedavi®geaposrternal smans iaf itogarel at i onshi p.
The shaft 14 contains three |ongitudinally extending grooves 16. Each
~groove 16 extends omActicnandohaving28 holestherelin dunireckivm the dewikd0
'to a point spaced frombut adjacent to the head 10. As can best be seen in
“ Figure 3 each groof th® ipresentednyentiono be non-aligned with | ongitudina
. axis 13 of the shaft 14. Each groove 16 is tilted towards the direction 25
-~ of rotation of thefshafdvibe gfoFigeresal o6 3 yeupgdiisaea hieall 18, &l ockwi se

when viewed as in Figure 3: -4- The tilting nmeans that jaws 19 which
wi Il be described Hatajohal nut 11, a metal washer 12 and a slotted annular

collar 13. |

The head 10 is integrally formed with an externally

;0 threaded shaft 14, Furﬁher, the head 10 contains a

hexagonal recess 15 arranged to receive an Allen key.
The nut 11 is threadedly.mouhted on the shaft 14 and is
located adjacent the head 10. The washer 12 is located
between the nut 11 énd the annular collar 13. The washer
12 and annular collar 13 are not threadedly engaged on
the shaft 14 but are ﬁounted thereabout in a snug fitting
~relationship.
The shaft 14 contains three longitudinally extending
grooves 16. Each groove 16 extends from the end of ﬁhe
20 shaf£_14 femote from the head 10 to a point spaced from
" but adjacent to the head 10.
As can best be seen in Figure 3 each groove 16 is tilted
so ;s to be non-aligned with longitudinal axis 13 of the
shaft 14. Each groove 16 is tilted towards the direction

25 of rotation of the shaft 14 upon removal of a workpiece.,
' that is, clockwise when viewed as in Figure 3.
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affer, take conpression force rather than shear force thus reducing the . .
_'b|||ty of shear and facilitating the use of thinner jaws 19. ° : \J
Pr |y,” the grooves 16 are so tilted 5 that, .when viewed as in
Wr/e}. 3, the mjor axis of the groove defines an angle in the -range
from4 o 40; nore preferably from4 to 25, with a notional dianetral chord
of the shaft which intersects the maj or axis of the groove. 10. Further,ﬁ
each groove 16 is of progressively ingreasing 10 depth away fromthe
annul ar collar 13 and reaches its maxi numdepth at the non-headed end
of the shaft. This can best be seen in Figure 4 where the slope of the

correspondi ng QEQQVﬁltﬂ:@ meins tthat ja&%bmiml&h w@f1 bbheesd@umrﬁereiﬂwention

Is clearly showy r ahl the ttom e
groove 16 def Y\ﬂg ?1193 ﬁoT%ressmn tﬁ"’era é%er f oM %q\?r f8r°el8k%‘?sr] nor e
preferably fronrddécing Sher rl}osmmtyt hef oshear samd adaciditating sthef t udel,

Still furt her ﬁ%i?ﬁ&ovﬁw@ 190€S pRQfer S¥EEN4nLaEAddves 16 Carel 38 tA¥dS Of

the shaft angl ed across the outer surface of the shaft 14 so
as to travél , aéhﬁ"t' e gEiexed as oipy, Figyrgm 3.t pibe mHAF ar=itefbethe 13 in
the desired dgraslel adefixies cdmit angleOfint theShrahge Ofranemdvad abd° it haoshaf t
froma work- pi u t pe £t h j Fi ranged
.E&erab-l;h from LH€ 4o 2? T P‘g’({)}ﬁtinorgl_a% &k&gﬁtraﬂ L§o

to be renoved i A" an an cl'ockw se direction rom hea
For clockw se pentheal shafhewhighyolndsrserss wthe dmalpr axigeof athyl airoorey oss
the shaft 14 in the opposite direction---By angling the grooves 16

across the shaf | ied torque ten t.o cguse the t 14 to, spiral
down jaws 19 as Qj'eschlg ThePBF haft¥YVe (sj% 185 n&fﬂﬁresfié%v mcreasméo
Preferabl y0 thdeptr asmgs f1idin sthe ammglazdcoldar d8sand heeachbafits Idaximuan angl e -

in the range depth at the non-headed end of the shaft. This can best

be seen in Figure 4 where the slope of the corresponding

groove 16 of that embodiment of the present invention |is

.. clearly shown in phantom. Preferably, the bottom of the
15:, groove 16 defines an angle in the range from 1.5 to 18°;
more preferably from 1.5 to 8°, with the outer surface of

the shaft 14. S_till further, each groove 16 does not extend
pafallel to the axis of the shaft 14 but is angled across

the outer surface of the shaft 14 so as to travel, as it extends

20 away from the annular.member 13 in the desired direction
of rotation of the shaft on removal of the shaft from a work-
plece. Thus, the shaft 14 shown in Figure 1 is arranged

to be removed in an anti-clockwise direction looking from

the head 10. For clockwise removal, the grooves 16 would

25 be angled across the shaft 14 in the opposite direction.
By angling the grooves 16 across the shaft 14, appliéd torque
tehdé to cause the shaft 14 to spiral down jaws 19 as described
hereinafter so expanding them. Preferably, the grooves
16 are angled across the shaft 14 at an angle in the range
30 - from l.to 18°, more preferably 1° to .10°, to the axis of
the shaft. Whilst it is preferred for the grooves'l6 to be
straight cut for ease of manufacture, for angles above 10°,

it may be necessary for the grooves 16 to have a helical



36 - sfrom 1.to 18, nore preferably 1 to 10, to the axis . the,
‘shaft. - Wiilst it is preferred for the grooves 16 to be straig Wt
exse .of “manufacture,, for angl es above 10, it may be necessary fo
grooves—l6 to have a helical profile tending towards the dirgcyi
rotati en when renovi ng a workpi ece. Most preferably, the 0
a&‘e\ angled at an angle in the range fromSt err] to 6[err] acrqss
147 1t shoul d be enphasised that the grooves 16 can be strai ght
helical right through the range of preferred angles nenti oned above. As can
be seen in Figure 3, the annular collar 13 conprises three slots 18 aligned
wWith the grooves Ifofflet feadihgiftowatds thiee dsteativnl 8f afokatddn avbéexl demoErgi Ve
the radially outwardly .1 extendi n jectipns _of jeé 19. Thi s
enables the jaws 1331{189583? et ah?"nsgd ‘?’r?f%lra?é ’ oﬁg? h& ¥ha talﬁ avf/r‘?enaqsrlfﬁI
storage. Further, athensiaogle 1@ dheenaings dglmomt At oteghp® acBoss Hbeamshaftads.

collar 13 so that i¢i Bnét3@ Heh@nphiRised 'RYt Déhd NprBbYdd i 130 chf! @l QRratghd the
washer 12. Each groove, 16 is arr'anq@g to contain a as_shown in
S

aw 19
Figures 5 andS6. EXCRelER) TEhk HhrGushs 5, TaRER ol BECRET B8l MeatoRg?

bl ade 20 whi ch hasbaveuadri | at er al

As can be seen in Figure 3, the annular collar 13 comprises
three slots 18 aligned with thenérooves 16 of the shaft 4.
The slots 18 are arranged to receive the radially outwardly

10 extending projections of jaws 19. This enables the jaws

19 to be retained in plaée on the shaft 14 when iIn storage.
Further, the slots 18 extend right through -
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~shape in cross section. Further, the upper face (as shown in Figures % and:.
6)."0f* each bl ade 20 is angled to provide a cutting edge 21 for engaging a..y -
worfgrnece. - Each cutting 10 edge 21 is arranged to be the | eadi-ng edge of °

er face of its blade 20 upon rotation to w thdraw a workpi ece.

, each jaw 19 conprises a radiaély outwardly extending projection
22. use, the jaws 19 are noved down the shaft 14 to an extent suffici

for themto enterFﬁFconce tric terpal _bore .in

n a workpiece.. The .ghaft 14
is then inserted 0BRRLAT, SOUHRT | 11 ¥ (R 1 3P R HS jgﬁser@ihﬁ'@y Be
projections 22 of ,the ja 19 epgage the entrance.to e bore. Then the
shaft 14 is inpul 8 Bpi’ﬁgingnfﬁfgﬁg‘”bov’e’?h%% m% the jaws 19 to
move rearwardly ug the shaft 14 and, because of the slope of .the grooves
16, the jaws 19 sEAGRt IREBYCI I kP ARFIRATA TR FIHEF L Ay dfihdt 3R ShoMRe
sides of the bore. The angling of the grooves 16 causes the shaft 14, when
25 torque is apppi Bégugests 4%§U§-dr$g@h1iﬁﬂviguﬁ?qﬁﬁiﬁﬁ? an plongasiedy
proportional expansion of the blades 20 with relation to applied torque.
The use of i npul sworkpiectaengaging \indec2q whidh diae o gquadkidateral
applied for short periods of time. Also, inpulse drives are typically
arranged to appl yshapenih erossitisedtionst Rurtdexh itheulupper face (as shown

in Pigures 5 and 6) of'eadh_?}ade 20 is angled to provide
a cutting edge 21 fﬁr engaging a workpiece. Each cutting
10 edge 21 is arranged to be the leading edge of the upper
face of iﬁs blade 20 upon rotation to withdraw a workpiece.
‘?urther, each jaw'ls comprises a radially outwardly
extending projection 22.
In use, the jawé 19 are moved down the shaft 14 to an
extent sufficient for them to enter a concentric intermal
bore in a workpiece. The shaft 14 is then inserted into
the bore until the radially outwardly extending projections
22 of the jaws 19 engage the entrance to the bore. Then
the shaft 14 is impulse driven into the bore. This causes
20 the jaws 19 to move rearwardly up the shaft 14 and, because
of the slope of the grooves 16, the jaws 19 simultaneously .
expand outwardly into engagemen£ with the sides of the
bore.
The angling of the grooves 16 causes the shaft 14, when

25 torgue is applied to it, to be driven down and around



whi ch drives the shaft 14 down and around as described above so ensuring
gred engagenent with the interior of the bore. 10 Further, as the ja é%
tilfed in the grooves 16, the blades 20 tend to draw t he wor kpi ece \j
so assisting in release of the workpiece. Still further, the jaws 19 are so
shaped that the upper surfaces (as seen|{1the drawi ngs) of the bl ades 20
npy-e paragkl el to the shaft 14 and the bor‘%e when the jaws 19 nove
rearmard1y When t he blades 20 are in engagenent with the side_aof the bore
t he wor kpi ece can FIRFLNE RRORAFH ion. e&Helblééeas Powibhe the
shaft 14 in the clockw se dlrecthn as seen in Figure 3. Thi s causes the
cutting edges 21 o¥elarion He ARRILED FQrgun -t ¢ The: $5ehefndrpplegedsiviechase
cutting edges of the blades 20 are forenpst in the turning action. The
grooves 16 are tiltkel advantage fhathvghem forsasheanubei agrliedeforngbord
act into the body of the shaft 14 and not at right angles to it. This
reduces the possi lperigd®of tifme.he Adlsalesinpilsel drivesanrd tppieally
Further, when initially renoving the shaft 14, the blades 20 can cut in and

tend to beconme | ocseranded duldpplyfa tsmml) amcantl ofacwist bheeadhf fpubée
the shaft 14 has a spiral effect and causes the shaft 14 to nove inwardly

of the bore to takehigh alpives tid atlastll% @ownl dnls aPBungsa8NEeabr BEGAS
shown in Figure 4 can
above so ensuring good engagement with the interior of
the bore.
10 Further, as the jaws 19 are tilted in the grooves 16,
the blades 20 tend to draw the workpiece in so assisting
in release of the workpiece. Still further, the jaws 19
~are so shaped that the upper surfaces (as seen in the
drawings) of the blades 20 move parallel to the shaft 14
and the bore when the jaws 19 move'rearwardly.
When the blades 20 zre in engagemenﬁ with the side of the
bore the workpiece can then be removed by turning the head
10 so as to move the shaft 14 in the clockwise direction
_as seen in Figure 3. This causes the cutting edges 21 of
20 the blades 20 to bite into the workpiece since the cutting
edges of the blades 20 are foremost in the turning action.
The .grooves 16 are tilted as described above and so the
turning force tends to act into the body of the shaft 14
and not at right angles to it. This reduces the possibility

25 :of the blades 20 being sheared in use.
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be.gm tted al together. However, it can be noved along the shaft 14 away.. -
f he head 10 to limt the anmount of 10 possi bl e expansi on of” the-ja

1 so, after use, it can be noved down the shaft 14 to push the jaws 19
away fromtheé head 10 to release the jaws 19 fromthe renoved workpi-ece.

The shaft 14 in the enbodi nent of Figurés 1 to 3 need only be threaded in ._
the region of the nut 11.. The shaft 14 Shown in Figure 1 I s threaded aloqgi!

its entire length_but this is f nyeni ence u n

Shaft 14 shoan i nPRFERRE. vhen rcpi EFF LM Eeaevcos EhE A8 £hct Enatiim plades
vari ations such as woul d be nt tg 20 a skllled addr essee are deened
within the scope 8P ¢aR ﬁ?ﬁsgﬁta? vesRd ko become 1loose. TheAngling of the
transmtting device characterised by a shaft_havin | ongi t udi nal
axis and a firstgzegveantt aczess thensurface of %‘tee&@%‘él% han ahpirak
use, to be Inserted forenost into a bore In-a workpiece, wherein the
shaft is 5 . forefflechiand causeasthenshafvoléd tatmevedinvardiy wf khe y

of the shaft, a workpiece engaging law is nmounted in the or each
groove, neans |s pooeitedtakerupeanynsuch shack: each jaw in Its respective
groove and -wherein the or each groove is of progressively increasing

depth towards thehéinst PDdidOnot edsentiabidid #dshowmcieFidure MGaRIM
depth at the first
- be omitted altogether. . Bcw?ygr. it can be moved along the
shaft 14 away from the head 10 to limit the amount of |
10 possible ¢x§ansion of the jaws 19, Also, after use, it
can be mcved.dawn-the'shaft 14 to push the jaws 19 away
from the head 10 to release the jaws 19 from the removed
- workpiece.
The shaft 14 in the embodiment of Figures 1 to 3 need on;y
be threaded inythe region of the nut 11. The shaft 14
shown in Figure 1 is threaded ﬁlong its entire length but
this is for convenience of manufacture only. The shaft
14 shown in Figure 4 is not threaded at all.
Modifications and variations such as woula be aéparent to

20 a skilled addressee are deemed within the ecope of the

present invention.

25



tharac- terised In that the or each groove I's not aligned parall, th,e’
J-ongi tudinal axis of the shaft but Is angl across 15 = the

surface of the shaft so as to travel, as it 8xtends towards the first end

of the shaft, In the desired di r_ectlon of rotation of the shaft upon

.renmoval of a workpi ece froman object : SI ng device
wagcording to Claim | or 20 2, character||mllﬁmlmlm 1en  the
shaft is viewedLAIM®m Its first end and sectioned throughsthe’groove or
grooves, the major axis of the groove is angled wth respect t'o. a notional
~dianetral chord of the shaft which Intersects the major axis of the groove.
25 4.7 A l.orq'uka toravei trlahmgltdlhw' cdeviceorahamgctetrizedaryy oae shhaftt he
preceding d ai ch r t S ead.at t he
second end of t %&@%ﬁi Iagi%dramthed‘itgr%g”g%dage D sg‘f ocﬁ s for
‘rotating the dewcesaid ﬁémtvemd vierlrgi dutended,5in  use, tmrbmelnserted

transmtting deitemBst A8’ U NBorel On oY woPRFiecs] Uﬁerarne%dl hafd 2i475,
Characterlged in that thg rrea s for retaining ¢ he %‘E e?@ kaw IF Its
nrtt d ¢ fnad

respective groo(}"’é"'ﬁe kit agh| PRR  RTRAYCe BB uiipatly 9fug
fitting rel ati othe Sshaft, 6. woﬁ;k’p“meextgunm‘n jatvi nts dmvastedacinor thiengort 0
Gaimbs, characg,derjagde) N adidl 13S Hovided I COMRAISuR & ldw

outwardly

end of the shaft. 2. A torque transmtting device according to Lm 1. %
r

jaw i{n its respective groove and -wherein the or each groove
is of _progressively increasing  depth towards the first end

10 of the shaft and reaches its maximum depth at the first
end of the shaft, —

2. A torque transmitting device according to Claim 1 charac-
terised In that the or each groove is not aligned parallel

" to the longitudinal axis of the shaft but Is angled across

15 " the outer surface of the shaft so as to travel, as it extends
towards the first end of the shaft, In the desired direction

of rotation of the shaft upon removal of a workpiece from an

object. .
3. A torque t;ansmlsslng' device .accoz'ding to Claim ! or
20 2, characterised In that, when the shaft {s viewed from

fts first end and sectioned through the groove or grooves,
the major axis of the groove is angled with respect to a
notional diametral chord of the shaft which intersects the

»
»

J4najor axis of the groove.

25 4. A torque transmitting device according to any one of
-the preceding Claims, characterised in that it comprises
a head at the second end of the shaft which head is adapted
to be engaged by a  toal: for rotating the ‘device to remove

a workplece.



th

ding to

kA

edge which | eads upon rotation of the shaft to re

endi-ng po*rtnon whi ch portion is arranged to be engaged I n correspond.l
IAt he annul ar collar. 7. A torque trapnsm-tting device
any one of 10 the preceding O ains, characterised

thre or each jaw conprises a cutting bl ade p;m'mmﬂmﬂﬂni E tpng

torque transmtting device according tm any onec o
Clainms, characterised in that it conprises 15 at |east three of
the grooves equally circunferentially di sposed about the shaft. 9. A

*

é*ced I ng

torque transmtgding s deyigee t@&&ﬂﬂﬁti’hﬁ &@ucanxcc&mng Oto t aﬁyproeeedsfng

Cl ainms, characterised in that the sec end haf t accommda
t ool - engagi ng r s sPIAFEOIRE chiRImS: 2 F arac:tFﬁ’esedde g‘% %’é. ng

2t &) Beangy

RJ

in

L4

N -

-

i mpul se  driven retaiming lxhee ori neaxhwojakpi brce itsl OrespeAtivieorgpoevet danami tting
device accordi naq!mL{l%r (?OI]Kar Yo uh b ARG Yrdd h%}laix{rssnu% Efting: relation,
in at t maj or axls- of 't

or each groove defines

char acteri sed
an angle in

di anetral ghord.g11. A'Aoi-eﬁaueahé.amm;t deRfcel Q¢terRIiAg C dlagn t5) Chatae-10,

the range 25 from4 to 40 with the said notional

charac- terised in, that thl(Pe sa d an e, defi ned by the a&%iltyg)rguﬁw%tdltyhe or

each groove is V\ﬁeﬂ'ﬁeﬁl thet

#nd aﬁh s At v

transmtting devexiendtxm)rdongon owa!riyh ofportienprisc exfiranged atarsbe clens28ederi sed

in that bottom of, tc@?réypoﬁaﬁ'rh Q‘i@&v?n dﬁlfe' Qﬁﬁqut Botufe, axis of the shaft at

an angle in the range 1.5 to 18[err].

10

15

20

25

7. A torque transmitting device according to any one. of
the preceding Claims, characterised in that the or each jaw
comprises a cutting blade provided with a cutting edge which

leads upon rotation of the shaft to remove a workpiece.

8. A torque transmitting device according to any one of
the preceding Claims, characterised .in that it comprises
at least three of the grobves eéually circumferentially disposed
about the shaft.

9. A torque transmitting device according to any one of

the preceding Claims, characterised in that the second end

of the shaft accommodates a .tool—engaging recess which renders
the device capable of being impulse driven into a bore in

a workpiece,

10. A torque transmitting device according to ahy of the
i:receding Claims 3 to 9, characterised in that the major
axis -of the or each groove defines an angle in the range

from 4 to 40° with the said notional diametral chord.

11. A torque transmitting device according to Claim 10, charac-
terised in that the said angle defined by the major axis

of the or each groove is within the range from 4 to 25°.



13. - A torque transmtting devi ce accord| ng to aim1l2, chj-@er- 5

.|sed'ln -that” the bottom of the eac nes w he axis
\of theshaft an angle In the range 1 '5 to g][llﬂlﬂm““ﬂﬂﬂ
transmtti ng deV| ce according to any @l s (5] 13 characteri sed
in that t or qLogve I ¢ nqq d acr.oss uter sg Face of Q‘e shaft
at an ang e |n q g ai‘f%“i'? 5% AFFoR “EO" APROLEE BT & haf ¢ .
' /Cltamq,uehtarmgmsedl i1y thev itodtam ofr tengrt eachl gronved definasacter- i sed

In that tfy¢n0fneLa%lls WEOME shast2R0! A adgid 97 tntte raugeerl §uff 3ge of the shaft
at an angle in the range from1[err] to 10[err] the axi s of the shaft.

15 16. A torque transmtting device accordlngto C ai m 15,
char act en3.i sedAi torglaat trahemouti g e vt @Q¢Cording Ny €lataf @S ScHdtactarler

surfage he shaft at IeI the range from 1[ecLr 6] to the axis
of th sﬂﬁ?‘i ?'l that é‘ a‘t"é?‘ﬁ% s?ﬁt?? 8TPeVEC eﬂé‘]ﬁﬁst"&ﬁ’t’ ey as
descri beGx2® of mesreslhlaft \aint Ianglleeimrmceangeo 1. 83s illustrated In the
accorrpany_i ng draw ngs.

A

14. A torque transmitting device according to any of Claims
2 to 13, characterised in that the or each groove ls angled across the
outer surface of the shaft at an angle in the range 1° to 18° to -

10 the axis of the shaft.

-15. A torque transmitting device according to Claim 14, character-
lsed' in that the or each groove is angled across the outer surface
of the shaft at an angle in the range from 1° to 10° to the axis
of the shaft,

15 16. A torque transmitting device according to Claim 15, character-
ised in that the or each groove is angled across the outer surface
of the shaft at an angle In the range from 1° to 6° to the axis
of the shaft, '

17, A torque transmitting device substantially as described
20 herein with reference to and as illustrated in the accompanying

drawings.




