FASTENI NG DEVI CES This invention relates to fastening devices for use in
securing two furniture panels together, and nore particularly to two-part. -
fasteni ng devices 5 conprising a pin for engagenent with a rqaﬁgjﬁPEbﬁsé)Kc
| ocki ng drum Fastening devices of this general type are well- known

They typically conprise a pin which is inserled into a surface of a first

panel to a 10 predeterm ned depth so that its head protrudes fromthe
panel , and a rotatabl e | ocking drum pBASEENENG PEVICE@cess in a second

panel afd arranged to recséve,the head of .the pin. The panel s,  are fastened
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art devices guch asgbgl?ggsghﬁp Qa‘iﬁr{]g%o?: S%E%WF laﬁttht hg r%t?atsﬁﬂglé” unj_

nmust be fully turne chieve™ t o} d posi tion.
requires accurate pesckifag Agupl, the recess which is 25 to receive the
drumin the respective panel. If this

Fastening devices of this general type are well-
known. They typically comprise a pin which is
inserted into a surface of a first panel to a

10 predetermined depth so that its head protrudes from
the panel, and a rotatable locking drum positioned in
a recess in a second panel and arranged to receive the
head of the pin. The panels are fastened together by
rotating the locking drum which, by means of internal

15 camming surfaces, pulls the head of the pin inwardly
thus drawing the two panels together.

These known devices have disadvantages in that
vibration, for example during transport, can cause the
rotating drum to rotate out of the locking position,

& 20 loosening the joint between the panels.

Prior art devices such as these also have the
disadvantage that the rotating drum must be fully
turned to achieve the "locked" position. This

v requires accurate positioning of the recess which is

25 to receive the drum in the respective panel. If this
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ositioned too close to the panel edge the panels will butt up
not her before the drum has been turned to the fully | ocked

therefore the joint will readily conme | oose. 5

, Wth the recess too far fromthe edge of the panel the

on will be reached before the panels make contact, so that a
etween them The tol erances for positioning the recess are.
very low, as |ddddss agsOpbsitibaedatiodn cibse fE®Mhéhpanedr ke AR tion
e problens outlined above. A device intended to overconE’these
di sadvant ages pamels swiiddeduttn upS aghifist, 18de tanotiert i bafore Mies
ice is provided with axially aligned ribs 15 or samftooth
shaped rai sedirgmwrhasnbeennturhedctoctheefaiilyallosketiaposdtt itne arat at i ng
drum and also has similar- raised portions on the inner cammng surface of
the drum THhereferet | dihe endaiatt hati i nrendndryal geeenlRgsH- t he
ice from 20 the, | ocked position made substantially
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between them. The tolerances for positioning the
recess are very low; as little as 0.5 mm deviation
from the correct position can cause the problems
outlined above.

A device intended to overcome these disadvantages
is disclosed in US 4,810,127 to 'Hettich. This
fastening device is provided with axially aligned ribs
or saw-tooth shaped raised portions on the
circumferential surface of the rotating drum, and also
has similar raised portions on the inner camming
surface of the drum. These formations ensure that
unintentional loosening of the fastening device from
the 1locked position is made substantially more
difficult, and also provide some facility for locking
in positions other than the fully turned position.

The Hettich camming drum does however have some
disadvantages, in particular associated with the saw-
teeth portions on its outer surface. When the drum is

turned more than once or twice in each direction the
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3'sawteeth start to wear away the inner surfaces of the recess in which

the drumis placed, and can tend to make the hole oval. The sawteeth al so
i ncrease the torque which is required to turn the drum meking it 5 nor e
difficult to turn. The result can be that the drumfeels as if it is

| ocked before the joint is secure. Qther problgns can arise because of the
forces exerted during turning of the rotatable drum The 10 under si de

of the head of the paw-testtr stagt! te weaer awaynthe snhbecs@rehcbBeodr the
have beén angled, relative to the pin axis, in prior art devices resulting

in outwardly directeeckssces exeitkdthe Ehnmplhshpadced t addcaran weend tan
catse bursting of the 15 rotatable drum The invention ains to overcone,
at |least in part, stwkeofthehchelleadvaht agdheofsawretqrtilvralgse jncrease the
described. According to the invention there is provided a 20 fastening
deVice for joini n%oram wheireh slst636‘&1%1%‘?‘1cEﬁpF‘-’sﬁfhdlh%rfir@!'orﬂg%bngpilﬁ
menber adapted_to be secured in-a first one of said_panels, the

menber including a W@gﬁgﬂiqﬁ%ﬁ?¥ﬁr%ﬂg§HrPo[N?H?UH@SFF mCaR; g i TR tp&ﬁ@
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secure.
Other problems can afisé because of the forces
exerted during tufnimg of the rotatable drum. The
o 10 underside of the head of the pin member and the inner
camming surfaces of the drum have been angled,
relative to the pin axis, in prior art devices
reéulting in outwardly directed forces exerted by the
pin head on the cam) which can cause bursting of the

15 rotatable drum.

The invention aims to overcome, at least in part,
some of the disadvantages. of the prior art just
described.

According to the invention there is provided a

20 fastening devicg for Jjoining two panels together
dbmprising an..élongate pin member adapted to be
secured in a first one of said panels, the pin member
includir_xg a h'éaclil portion arranged té protrude from
said first panel; and a rotatable drum member adapted

25 for insertidn in a fecess in a major surface of the

other panel and arranged to receive said head portion



ot her panel and arranged to receive said head portfion " 4°0f thé pifn
menber, the drum nenber being provided with at | east one camm ng surface
arranged to pull the head of the pin nmenber inwardly into the drum nenber
when said drum nenber is rotated and thgreby fasten the 5 panel s,
wherein the head of the pin nmenber is provided with protrusions or
depressi ons ag@pirsl gith GRAMAE! ¢he diukhfelbd® BEIRG ptovided!vimie | ocking
engagenent of the fastening device. In order that the iInvention may-be )
better 10 at Unstests tormel caimneiriy durdaicd hetranbed tb pelieessiesh by way
of exanple, with reference to the acconpanyi ng draw ngs, wherein:- Figdre 1
is a side vi ef cthe pin member dhwartidyt dmtg they idyaumn aesnisbn gehient he ‘
i nvention, the head 15 of the pin being shown partly in section. '
Figure 2 is saittdrum memhex aksnrotated mand i bheréby| 'fastef gthe 1.
Figure 3 is a partial view of the pin nenber of Figure 1 shown partly in ¢
secti dh. 20 Ppanels, whergin the head,ofsfbe: pie yemhesiis Pk’ﬂ‘é’é&kﬂle drum
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with the drum member to facilitate lodking engagement
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of the fastening device.
In order that f.he invention .may be better

10 understood an embodiinent thereof will .be. described, by
way of example, with reference to the 'accompanying
drawings, wherein: -

Figure 1 is a side view of a pin member of a
fasteniﬁg dé\}ice according to the invention, the head

15 of the pin being shown pai-tly in section.

Figure 2 is a sectional view i:aken along.the line
II-II' in Figure 1. | _

Figure 3 is a partiallview of. the pin member of
Figure 1 shown partly in section.

20 Figure 4 is. a perspective view of a rotatable v
drum member of a fastening device according to the
invention. | | | |

Figure 5 is a side view of the rotatable drum
member of Figure 4 seen from .the direction A.
25 Figure 6 is a séhematic view of a fastening

device according to the invention when in use for *



menber of Figure 4 seen fromthe direction A 25 Figure 6 is a
schematic view of a fastening device according to the invention when in use
for 5 joining two panels together substantially at right angles to one
another. The pin 10 shown in Figure 1 is generally of known configuration
having a | ower portion conprising 5 a threadedgshank 12 and an upper
portion conprising a head 14 and snoothly contoured neck 16 and shoul der 18

portions. The upper jishin@etw8olddrdis Oftoyje®nB" d@bSELnEERRIRt @t DY ight
flared:skirt 20 whiCh acts to prevent the pin 10 from being driven beydnd a

10  predeterni ned degillesvitdn onle iahotthieren i nto the edge of a first panel
to*be joined. The head 14 includes a screwdriver-recess 15 in its top

surface to enabl e the pi Thk0 pinbeaodrskewni nirp Fliguter st panaderderslly of

screwdriver. 15 The pin 10 may be manufactured in a die-casting

process using an al knpwnhicnfiguratsien twwving A ntower t hbortiiled coppeising
alumniumand tin. Such an alloy is available commercially and is known by

the trade nane 'SVazaék'thyeadedrehank Iard nant uppet npentidnscoppriging a

rat her than using the nore usual steel turned pin, enables the inclusion of

certain features i nhepd 14 and smoothly contoured neck 16 and shoulder

' 18 portions. The upper and lower portions of the pin

10 aré separaﬁed by a flared skirt 20 which acts to

prévent the pin 10 from being driven beyond a

"/ 10 predetermined depth when it is driven into the edge of

.a first panel to be joined. The head 14 includes a

screwdriver recess 15 in its top surfaée to enable the

pin 10 to be driven into the first panel by a
screﬁdri#er.

15 The pin 10 may be manufactured in a die-casting
process using an alloy which comprises mainly zinc,
with added copper, aluminium and tin. Such an alloy
is available commercially and is known by the trade
name "Mazak" or "Zamag". Moulding the pin in this

20 . way, rather than using the more usual steel turned
pin, enébles the inclusion of certain features in the
design which..coﬁld not otherwise be readily
incorpdrated.  For instance the contoured neck 16 and
flared Skirt 20 alréédy described are more difficult

25 to achieve by turning and would increase the cost of

making such a pin by turning considerably. The pin
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desi gn which coul d not otherwise be readily incorporateds For instance the
contoured neck 16 and flared skirt 20 already described are nore difficult
25 to achieve by turning and woul d i ncrease the cost of making such a pin
by turning considerably. The pin 6610 includes other features which ,
are achi evabl e because of the use of a noul ding process in the manufacture

of the pin, tggbejfesaabbedobabew rhathpey” {hetht harar i §ehdebabibe

protruding upper 5 portion of the pin 10 Is arranged to pass into a .
bore in the egggafbel hofsammduBancdrt @ bRcklunng sPrédedstin head 147

received in a rotatable drum nenber- positioned in a recess in a najor “
surface of thmanpfaetureTbhbf thenpin,t iten beodeisedibeds d@liow.t he joint; 10
as wWll be described in nore detail below. As can be seen in Figure 1, the
under si de of the pAs kpewnlfiromitthe pricwjasiths thiecprotkuddngi uppés, is
formed with a nunber of conical protrusions 22 circunferentially spaced *
around5t he peppphiéen ofcthef pPins510 is apranpgef| tgspagsecdntabadberet t he

angul ar separation of the conical protrusions around,the circunference of
the head 14 iin3ther eAgerts the, sreand, paneh to P ci9inedorot kBatnder si de

of the head, Fgure 2 Fach ol 108 LoD £2 PLOWMSKYL &Zuh Smbfinbe Torm of
positiohed in a recess in a~mmjor.surface of that
panel. The drum is then rotated to secure the joint,
10 as will be described in more detail below.
As can be seen in Figure 1, the underside of the
pin head 14, where it adjoins the ﬁéck portion 16, is
formed with a number of conical protrusions 22
circumferentially spaced around Ithe periphery thereof.
15 In the illustrated embodiment the angular separation
| of the conidal protfusions around the circumference of
the head 14 is 30°. This can best be seen in the view
of the underside of the head, Figuré 2. Each of the
conical protrusions 22 is in the form of a circular
20 cone wiﬁh an internal 90° angle at its apex and the ;J
éxis of the cone positioned at 45° to the pin axis.
This arrangement can be Seen in Figure 3.
The effect of the described arfangement of cones
22 is to provide a number of surfaces 23 on the

25 underside of the head 14 which are in a plane



20 cone with an internal 90[err] angle at its apex and the axis of the
cone positioned at 45[err] to the pin axis. This arrangenent can be seen in
Figure 3. The effect of the described arrangenent of cones 22 is to provide
a nunber of surfaces 23 on the 25 underside of the head 14 which are
in a plane 7 substantially perpendicular to,the axis of the pin 10, and
to provide a nunber of positions around the circunference of the underside

of the head which gupstubtiantyapk¥penditulag! 88 eReN8kEs of TER&CPEAL Ebact
5 wth the rotatable drum 50 to provide a ratchet-type engagenen? in a

manner o .be descri bed | aber providée aariatiperenst <§bsutwan%alaabuhaUStnas
22*shown in Figures 2 and 3, each of the cones is directed radially
outwards with respectircumfereares off tie uhdersidel6f tHei hda=l tWieictesared
arrangement, but due to the practical considerations of the manufacturing
process it may not bubsthnsially irigixtcanylede dogmershown Thesdheintereapgtn
is fornmed by die-casting two principal nould parts will generally be used,
whi ch 15 sepaﬁateWéan§h§[ﬁQ#ﬁ$4hkﬁL@Wﬁ@ PhRe ty Proyigle a Thetehatshene
pinis extracted fromthe nould by drawing the two nDuIdl?garts away

from each other PRI2GSBLRECLPOR WRABRH| E9 B@rﬂ%ﬁﬂ?&ﬂ?gr eFhe plane of

In the arrangement of conical protrusions 22
shown ih Figures 2 and 3, each of the cones is
directed radially outwards with respect to the axis of

L/‘ 10 the pin 10. This is the desired.arrangement, but due
to the éracticai cohsiderations of the manufacturing
process it may not bé achievable in exactly the form
shown. When the pin is forméd by die-casting two
pPrincipal mould.parts will generally be uséd, which

15 separate along a éiane including the pin axis. The
finished pin is extracted from the mould by drawing
the two mould parts away from each other in a
direction _generaily perpendicular to the plane of
separation. The "parting 1ine" is shown as a vertical

20 line _in Figure 2, ahd reﬁresehts the position of the
plane qf _separé.tion. For separation of the mould
parts to be poséibie each of tﬁe conical protrusions
on either side of the paftimg 1iné at the top and
bottom_ of Figure__z wil; be _forme¢ with a "“tail"®
25 tapering back .tbwardé the .parting line along the

direction of séparation of the mould parts. This is
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separation. The "parting line" is shown as a vertical* 20 ‘[ine *n Figure
2, and represents the position of the plane of separation. For separation
of the nmould parts to be possible each of the conical protrusions on either
side of the parting line at the top andgbottomof Figure 2 will be forned
wth a "tail" 25 tapering back towards the parting line along the
direction of pgeakahirgNtef pradeiRUltteP2bihatibhi &£ inderdul8CRAahY {0 .
prevent the formation of undercuts which would make wi thdrawal of the nould
parts i nmpossi ¥baldSmaklea withidralatdoHnNchgi MouldSpatbst Aigpeskinies 23 -of
each of the conical protrusions 22 being fornmed at 5 180[err] to“he
under si de of shmibazdcénsiderapionssgiwectisects hfencxrfatazserpendi cul ar t o
the pin axis neans that the forces exerted during the camm ng action of the
rotatabl e drueagh wdfe theéecondcadi pretiusions 32e heingnfermetlr att ed
outwardly in 10 respect. of the drum- The tendency for the drumto !
burst 8uring &8@fi kg thet yadersidegofytthe haadkdd- 1t may be supposed t hat
these results could readily be achieved by naking the whale qf the

under si de of the h&®BE& BEOVRAIPE Pf thes 8% o perpendicular 8Pameter of

the neck portign 16, 2.fLat.3ue 2gesent3hrbls U08EkEhTG,800," BRe! 005 Of
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camming action of the rotatable drum by the underside

of the head 14 are no longer directed outwardly in
10 respect.of the drum. The tendency for the drum to

burst during camming is therefore greatly reduced.

It wmay be supposed that these results could
readily be achieved by making the whole of the
underside of the head 14,.where i£ protrudes beyond

15 the diameter of the neck portidn 16; a flat surface so
that the underside and the sides of the head 14 meet
at right angles all around the circumference of the
head 14. However, because of the brittle'nature of
the preferred alloy "Mazak" (Registeréd Trade Mark)

20 ~ such an arrangement would be highly susceptible to \.J
breaking forces. The use of the cone afrangemeht
avoids this'problem whilst still providing means for
the engagement with the rotatable drum 50 which is to
be described.

25 However it is not intended that the invention be
limited to the specific arrangement described above, .

nor to the protrusions 22 being conical, and it will



at right angles all around the circunference of the head 14. However,
because of the brittle nature of the preferred alloy "Mazak" (Registered
Trade Mark) 20 such an arrangenent woul d be highly susceptible to

br eaki ng forces. The use of the cone arrangenent avoids this problem
whil st still providing neans for the engagem&*nt9 with the rotatable drum 50
which is to be described. 25 However I's not intended that the

invention be limted,do 4 zg&?cg%&édc eﬁé.@cmg?ﬁynt gﬁggrl kg9 £aBgge: f%f%htt%f

the prqtrusions 22 bel ng con and e appreciated t

other suitable form oﬁi&f&lrdﬁ':ﬂé%nﬁd haopeen) eds @31 ble '&ﬁd‘é@@%‘b’%ﬁo‘%‘i‘om

frdmthe foll ow ng description e rotating drum nenber 50 of a fasteni ng
5 device accordi ng tthd folilueng @esydiption.be descri bed WIth reference to
Figures 4 to 6 of the acconpanying drawings. As with prior art devices of
thi's type, the generally The i nihtiadding otdxtunng nebtuberi s 5iont efdea t €alstening
positioned in a recess close to an edge 10 of a major surface of one of
two panels to bé joidesicen aigecodings the thperigvenitben 52wbllt hpour ule
menber 50 is placed into the recess first, and the depth of the recess is
sufficient to al | owdeReNikRSG Wikhagefigrence to Figures 4 to 6 of the

‘accompanying drawings. As with prior art devices of
this type, the generally cylindrical rotating drum is
intended to be positioned in a recess close to an edge
o 10 of a major surface of one of two panels to be joined.
In the Figures the upper surface 52 of the drum member
50 is placed into the recess first, and the depth of
the recess is sufficient to allow the lower surface 54
to lie substantially flush with the surface of the
15 panel, as can be seen in Figure 6. -

However, the drum member 50 may alternatively be
positioned in the recess so.that the upper surface 52
lies flush with the surface of the panel in which it
is positioned. The cut-out portion of the upper

20 surface 52 which can be seen in Figure 4 provides
access for the head of the pin 10 from that surface of
the panel. The fastening device can therefore be used
in situations where a panel containing several drum
members is to be fixed between two fixed upright

25 panels, for instance when fitting a shelf. In such

cases the pin 10 for each drum member 50 is positioned



to lie substantially flush with the surface of the 15 panel , "as can be
seen in Figure 6. However, the drum nenber 50 nay .alternatively be
positioned in the recess so that the upper surface 52 lies flush with the
surface of the panel in which it is positioned. The cut-out portion of

t he upper 20 surface 52 which can be sggn in Figure 4 provides access for’
the head of the pin 10 fromthat surface of the panel. The fastening device

can therefore uggd i r}éi_éﬂ_g{,'bon% _ a pangh cyydl Ntpg s' ‘ff‘éff drum
e |xeﬁpr?gﬁt 2 ﬁs, %or

“menbers is to fixed between two 5 pane I nst-ance

when fitting aiﬁ&@hﬁoratiﬁ?st'ﬁé a#aRS meiBePsn 500 datf HRACIWHAER BrieT VB0 i s
positioned 10 in the relative upright panel and the shelf incorporating

the drum nmenbetlte SPinan deih oybewd onto the pins 10 in situ. A bore is

provi ded to connect the recess with the 5 edge of the panel so that, when
the drum 50 is in posborenis rprireideat dss, cdrimediedthd radedsharitin W2 e
descri bed above can pass into the drum 50 through a nouth portion 56. The

| ower surfBce &dgef ofhethie upameibeso 58hat, prhaniethei drum sB9 edgridrer . -
recess (not 10 shown) to enable the drum50 to be turned once the screw

head 14 is receosteiomsiise the repgssppihe shead 14 of the pin 10

described above can pass into the drum 50 through a
mouth portion 56. The lower surface 54 of the druﬁ
member 50 is provided with a screwdriver recess (not
10 shown) to enable the drum 50 to be turned once the V
screw head 14 is received inside it. The mouth 56
narrows to form a slot 58 which cuts through the wall
of the cylindrical drum 50 and continues 1laterally
around approximately half of the circumference of the
15 drum 50.
The width of the upper and lower surfaces 60, 62,
gradually increases from almost nothing along the slot
58 moving away from the mouth portion 56 as can be
.seen in Figure 4, and camming surfaces 66 and 68
20 . which are of similar form and are located above and
below the slot (see Figures 4 and 5) follow the 1line
of the inner edge of surfaces 60, 62.
When the drum 50 is rotated the ends of the
camming surfaces 66, 68 adjacent the mouth portion 56
25 move between the underside of the head 14 and the

panel in which the pin 10 is fixed. The head 14 of
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narrows to forma slot 58 which cuts through the wall "of ‘the cyl‘indri cal *
drum 50 and continues laterally around approxi mately half of the :
circunference of the 15 drum 50.. The width of the upper and | ower
surfaces 60, 62, gradually increases fromalypst nothing along the slot 58
movi ng away fromthe nouth portion 56 as can be seen in Figure 4, and

cammi ng surfaces 6@nanNids 1P is Wetdine® Dh €hél bantial iwand 8ue olfo¢hecd
above and bel ow the slot (see Figures 4 and 5) follow the |ine of the inner
edge of surfaces 6@rui?.50\andt thedmeelbOpostiohatsd pdssamdshpbughie the
canmmi ng7surfaces 66, 68 adjacent the nouth portion 56 25 nove between the
uneer si de of the hedodtlbd@arhettweempdiled uppeti ahdt howernstPfaceki $6¢. 62The -
head 14 of the pin 10 is retained in.-the central well 64 of the drum 50
and the neck porti &8 thepdryms50hisgirned funthes, khewndensidepd thed

| otver surfaces 60, 62. 'As the drum 50 is turned further, the underside of
the 5 Read 14heag 4 JRRAYFUBRBRNTRE SFLAE X LaResn66, sfRcandhe
pin 10 is fixed in its panel, the capm syrfaces, 66, 68_pu the head 14 .-
bt "the pin 10°1 nvamdnpel e e hi CaR, RSB (T THS bRBSHY abPRo CARBLRG,

panel s together 11 @ dS B0 dOpu11 tne AUSa®Yd 268 ERs Bad Ol "9

inwardly towards the ¢entre of the drum 50 drawing the

tﬁo panels together in known fashion.

10 The surfaces éo, 62 forming the upper and lower
boundaries of the slot 58 may be shaped to cooperate
with the curved shape of the neck portion 16 of the
pin 10.

As can be seen in Figures 4 and 5 the camming

15 surfaces .66, 68 are provided with a number of
circumferentially épaced formations which are in the
form of dimplesv70 which are complementary in Shape to
the protrusions 22 oﬁ the underside of the head 14 of
the pin 10, and are érfanged to engage with them when

s 20 the drum 50 is rotated.

As the drum 50:is rotated a first diametrically

opposed péir of conicallprotfuéibns 22 on the head 14

will engage with a corfesponding pair of diﬁples 70 on
opposite sides ‘of the slot 58. This engagement

25 provideé a degree of lockability, and as the drum 50

¢ is turned.further successive pairs of dimples 70 will



boundaries of the slot 58 may be shaped to cooperate with the curved shape
of the neck portion 16 of the pin 10. As can be seen in Figures 4 and 5 the
camm ng 15 surfaces 66, 68 are provided with a nunber of
circunferentially spaced formations which are in the formof dinples 70

whi ch are conpl enentary in shape to the Hﬁptrusions 22 on the underside of
the head 14 of the pin 10, and are arrangéd to engage with them when 20

the drum 50 T SehghgbCesth €l £ pis Sof ObBhEY 35! idrleill HELd ' 54! | ¥

opposed pair o I cal protrusions on the head f4 W engage W th-a -

correspondi ng Pai la OfatlcHBLSEYPE HbVRARAY t £t Sitthes £fmd heinkotas 58he Whi s
engagenent 25 provi des a degree of |ockability, and as the drum-50 is ¢«

turned furthercanntngsi yarpaces o6 i ngd esact Wid | pulll2thegapenwi tb the
same pair of cones 22 on the head 14 in a ratchet-type novenent at the sane
tinme as the caimwapdiwyf &hereb§, pd®vddingo saguentialpiloddingwaf dthe 4
t hereby providing sequential | ocking of the 5 fastening device. Rotation
of the druf 50fasheningi devigeti| the neck 16 of the pin 10 reaches the
closed end of the slot 58 furthest fromthe nouth portion 56 or,
Rotation of the drum 50 can continue until the
neck 16 of thé pin 10 reaches the closed end of the
slot 58 furthest from the .moﬁth pértion 56 or,
alternatively, whén the two panels being joined come
10 into contéct with one another. When this occurs the W/
pin 10 and drum 50 ﬁill be in a-*iocked position
because of_the engagement of a pair of dimples 70 and
cones 22.
The precision required for positioning the recess
15 in the panel which is to receive the drum 50 is less
than that required for prior art devices, because the
drum does not have just_a_single, fully-turned, locked
posiﬁion. The. fastening deviée of the invention
therefore also makes it easier to avoid a gap between
20 the two panels when the _joint is tightened, since
there is .a reduced disadvar_xtage in bositioning the
drum recess clbser to the.edge of the panel than the
distance needed to allow the druﬁ 50 to Be turned far
enough_for the pin 10 to reach the end of the slot
25 58. 1In the prior art, this would have meant that the

drum 50 could not lock because it had not fully



afternatively, when the two panel s being joined cone 10 into contact with

one another. Wen this occurs the pin 10 and drum50 will be in a |ocked
position because of the engagenent. of a pair of dinples 70 and cones 22.
The precision required for positioning the recess 15 in the panel which

Is to receive the drum50 is |ess than that re?ylred for prior art devices,
because the drum does not have just a single, ul l'y-turned, |ocked

posi tion. The  fash&Ud9 BEYi 48 e taﬂ&m@vset e LHARF @iéhaasqm

it easier to avoid a gap: bet ween 20 the two panel s when the joint

tighter€d, since thyfition éadused1di a0V ASRd Newdsi Wi €AbGE E:'&ﬁl ta
recess closer to the edge of the panel than the distance needed to allow -
the drum 50 to be twureridgroferiegldrfm Sohe pin 10 to reach the end of the

slot 25 58. In the prior art, this would have meant that the drum 50
cotil d not | ock because |tqunbnunaH|ﬂqu1ng fartimgnedtalttion oft kheddyrume 5of
the invention a | ocked position can still be achieved even w thout conplete

turning of the drumasBildsadissnikienladhisivedy widhi ag siogdei setopfi ddmples 30 5 -

could al so be achieved with a single set of dinples 70 either above or |
bel ow t he sl ot 58. eifhex sabp¥ps or below the slot 58. Because this

would result in only one side of the head 14 of the

pin 10 being subjected to a turning force, rotating

the drum 50 tends to twist the pin 10. If the

o 10 direction of the thread on the lower part of the pin

10 and the side of the slot 58 on which dimples 70 are

to be.provided are appropriately chosen, the twisting

force acting on the head 14 of the pin 10 when the

drum 50 rotatés may be such as to act to tighten the

15 threaded shank 12 of the pin 10 further into the edge
of the panel into which it is driven.

The depressions in the camming surfaces 66, 68
have been described,as discrete dimples. However, the
depressions may take any suitable form and it is

20 envisaged that they may be so shaped and positioned
that they merge, forming essentially a single wave-
shaped groove_which has variable width and depth to
engage the protrusions on the head of the pin.

It is envisaged that the drum 50 described above

25 as having depfessions in one or both of the camming

surfaces 66, 68 will be moulded in a die-casting



woul d result in only one side of the head 14 of the'pin 20 bei ng"'SUbi ected
to a turning force, rotating the drum50 tends to.twist the pin 10. - If
the 10 direction of the thread on the lower part of the pin 10 and the .
side of the slot 58 on which dinples 70p@re to be provided are :
appropriately chosen, the fwisting force acting on the head 14 of the pin
10 when the dpirocess,ot preferapliye dmch "daziak"act(Regiisteriedn Tradeb

t hreaded shank 12 of the pin 10 further into the edge of the panel into
which it is dMexrk). ThdHawgwessi dfs fa tpessibde ndhal f thes B AP have-
been described as discrete dinp]es. However, the depressions may take‘gﬁy
sui t abl e fornflgsgribeds a9 hasringapretrNsionseyfarpede axpundipddreand

posi tioned that they nerge,, formng essentially a single wave- shaped
groove whi ch HBEeFide, of \jits hhﬁﬁa &4pTRY PRt P-%eﬁ??’é%% on the

head of th i I [ A dth . d 50 i bed 25
ot ng Bdepr coliEHs & PYARELS St orin HUSAS PRS LhEr Sru8 BBSdoRa || bo

| ded i i e- N | | Lo s " i stered
P ate Ve k) B pERYHARA with! dREREERTon I e arthinlf Bl £acdRY o1 0 o0
protrusions fquaedHar Ui Jdiedt"dEfld Cadhibbea"Bgdthd PoehtsemE in

conj unction

on the pin biting into the plastic material of the
camming surfaces.
10 As will be apparent various other modifications
are possible within the ambit of the invention. For "J
exanmple, although described solely in relation to
fasteﬁing two banels together substantially at right
angles to one another, it will be appreciated that an
15 adaptation of the above described'embodimeht could be
used to joiﬁ panels in other orientations, for
instance in edge-to-edge relationship. Also the pin
member may'be double-ended, having a head at each end
for cooperation with a respéctive rotatable drum. In
20 addition, it is possible that the cones or protrusions
are formed on the drum member and the dimples in the
head of the pin. All such modifications are deemed to

be within the broad scope of the claimed invention.

%
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5 with a plastic drum In this case the drum need not be p'r'ovi ded -
with depressions in the canm ng surfaces, |ocking engagenent being achieved
by the protrusions on the pin biting into the plastic
camm ng surfaces. 10 As will be apQ?r ent var| '
nodi fications are possible within the anbit of the inve "Mﬁﬂ % l e,
al t hough described aglyMg: in relation to fastening two pa

substantlally at rrght—=argtes to one another, it will be appreciat ed that
an 15 ; adaptation of the above described enmbodi nent could be used to
join pé‘del S in other orientations, for instance in edge-to-edge
retationship. Also the @i n&nbfastenihg destice efuiedjoiming gteohpanedis
each end for cooperation with a respective rotatable drum In 20

addition, it is poksgethemhgomppisine amelangatsipin nenbeioadapted tioe
drim menber and the di nples in the head of the pin. Al such nodifications
are deemed to be wikehi feeneed dad %cﬁéﬁsﬁf anee efasadd ipanedsonthe pim

CLAI MS: 1. A fasteni.ng device_for |oining anel s toget her corrprlsmg
an el ongat e 3i n meMARPER ARCIRIING, s’éﬁﬁa B°Fﬁ’-§nf prEangRd &P PXOFIN&Sel s

the pin's  memer | nglugi 59, 8N A0 480 ¥ ANGRAIL: PO Sember

adapted for insertion in a recess in a major surface

of the other panel and arranged to receive said head
portion of the pin member, the drum member being
10 provided with at least one camming surface arranged to
pull the head of the pin member inwardly into the drum
member when said drum member is rotated and thereby
fasten the panels, wherein the head of the pin member
is provided with protrusions or depressions adapted to
15 cooperate with the drum member to facilitate locking

engagement of the fastening device.

2. A fastening device according to claim 1
\_/ wherein  said locking engagement is provided in a

plurality of rotational positions of the drum member.

20 3. A fastening device according to claim 1 or
claim 2 wherein said protrusions or depressions are
provided' on the underside of the head of the pin

-~ member.
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from-said first panel, and a rotatable drum menber adapt'ed for imsertion in
a recess in a major surface of the other panel~and_aLLanged—%e—%eeeive sai d
head portion of the pin nmenber, the drum nenber rovided with
at | east one cammi ng surface arranged tggpull ’ﬂ iﬁj“lﬂ! uﬂl n menber _
inwardly into the drum nenber when said drum and t her eby
fasten the panels, wherein the head of the pin rrenber Is provided with
protrusions or depressions adapted to 15 cooperate with the drum
nmember to facilitaue | ogki ngastegadngentdeti¢de hesobeding devoCeandy A -
fasteni ng device according to claim 1l wherein said | ocking engagenent yfs
provi ded i n apreceding ofcladmat i quaasl t issisl of pu:lwe:mhsnmsanbmr 20

3. A fastening device according to claim1 or claim2 wherein said
protrusi ons oOePNESEISNGHSAEE e FTONGES] P Providgerdsi pdurality lofad of the
pi n menber. 16 4. A fastenin device  according to _any preceding *

claim wher eiSWrfacs @°Hﬁf’fﬁ%§i‘%n e wnderpidespEnther head, sfgdde o

provi de a plurglit susy face ortlo nder si de Qf the head of the
B O o hemia Wenbers) L A cRLSnS  SREFEAnbARRLNAPETPRRALEutAE F8's of ( ne
pin member.. the axis of the pin member.

5. A fastening device according to any
preceding claim wherein said protrusions on the head
of the pin member comprise a plurality of o/

10 circumferentially spaced conical protrusions.

6. A fastening device according to claim 5
wherein the angular spacing between each adjacent pair
of said conical protrusions on the pin member is

substantially 30°.

15 7. A fastening device according to any
- preceding claim wherein the drum member is provided u
with formations cooperable with said protrusions or
depressions of the pin member whereby said locking

.engagement is achieved.

20 8. A fastening device according to claim 7

wherein said at least one camming surface is provided %
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5. A fastening device according to any precediny CI:ai rﬁ:v\h'_e._r___ei_ n‘s_al‘d
protrusions on the head of the pin nenber conprise a plurality of 10

circunferentially spaced conical protrusions. 6. A\Aumlﬂﬂumuﬂﬂmlﬁm
according to claim5 wherein the angul ar spax7ng bet wak pair
of said conical protrusions on the pin nenber is subStantﬁaPIy"SO&. 15

7. A fasteni ng widh caidadeooméitipnst.o any precedi ng cl ai m wherein the
drum nenber is provided with formati ons cooperable with said protrusions or
depre&%ions of the pin nenber whereby said | ocki ng engagenent is achieved.
20 n - 8. A fastening device according to claim7 wherein said at

| east one camming surfa&e is%rmmn‘g geviice, agrrdRgatoorilam 8, -
fasteni ng device acgordi,ng tq claim8, erein_said drum, er i s provided
Wi th two camming s¥HEred sald GF o PERYAARE; Hith gwe camhing
formations. 10. A fastening devi.ce cordi.ng ta claim7, .8 or 9. . wherei.n
said formations aré& fl’tﬁ?‘fgd ?%crbroélfdewgl | ur i tRF%%de%uthE‘é 58}91 ons

in a pl ang subst%gn%léi)bn%e.r pendi cular to the axis of the pin -

10. A fastening device according to claim 7, 8

or 9, wherein said formations are arranged to provide

a plurality of surface portions in a plane
substantially perpendicular to the axis of the pin

10 member, when the pin member is in its operative

position.

11. A fastening device according to any one of
claims 7 to 10, wherein said formations comprise a
plurality of <circumferentially spaced <conical

15 depressions.

L 12. A fastening device according to any one of
claims 7 to 10, wherein said formations comprise a
series of linked depressions forming a wave-shaped

groove.

20 13. A fastening device according to any one of

v claims 7 to 10 when dependent on any one of claims 1



10 - menber, when the pin nmenber is inits Op‘EI’?\T—VE_D'O_S'I_'["I_OTT—“Tl—A

fast eni ng device according to any one of clains 7-t
formati ons conprise a plurality of ci rcunf erentml " Hﬁ"'“m’ conl caI
15 depressions. 12. A fastening deygce according tco anymone o

7 to 10, wherein said formations conprise a series of Ilnked depr essi ons
form ng a waveoshapgkr@ivo\wnid®Formations éSmprisé aatphurglityi of
according to any one of clains 7 to 10 when dependent on any one of -clains.
1 to 4 wherdreumnfiedendriadilyo spacedp cogrcalppnodivusions.ci rcunf erential |y
spaced conical protrusions. 14. A - fastening device substantiallyfas
herei nbefore described with reference to the 5 acconpanyi ng’ N
“drawi ngs. .
14. A fastening device . substantially as
hereinbefore described with reference to the

5 accompanying drawings.

g



